

jharold
Rectangle

jharold
Rectangle


Series HE~26
December, 1975

2.000 ABSTRACTS
ON CASSAVA

(Manihot esculenta Crantz)

Volume |

CASSAVA INFORMATION CENTER .
CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL


jharold
Rectangle

jharold
Rectangle


CIAT is a non-profit organization devoted to the agricultural and economic
development of the lowland tropics. The Government of Colombia provides
support as host country for CIAT and furnishes a 522-hectare farm near Cali
for CIAT's he dquarters. Collaborative work with. the Instituto Colombiano
Agropecuario (ICA) is carried out mainly at its Experimental Centers at
Turipana and Carimagua. CIAT is financed by a number ot donors represented
in the Consultative Group for International Agricultural Research. During the
current year these donors are the United States Agency for International
Development (USAID), the Rockefeller Foundation, the Ford Foundation, the
W.K. Kellogg Foundation, the Canadian International Development Agency
(CIDA), the International Bank for Reconstruction and Development (!BRD)
through the International Development Association (IDA), the Interamerican
Development Bank (IDB), the United Nations Environment Program, the
Ministry of Overseas Development of the United Kingdom and the governments
of the Federal Republic of Germany, the Netherlands and Switzerland. In
addition, special project funds are supplied by various of the aforementioned
entities plus the International Development Research Centre (IDRC) of Canada.
Information and conclusions reported herein do not necessarily reflect the
position of any of the aforementioned agencies, foundations or governments.



Each entry in this volume ls distinguished by a hyphenated number appearing before the
author. Only the first half of this number is continuous throughout the book and therefore is used
to link the text with the Author and Subject Indexaes.

h)

However, in ordering phott;_copies of documents to the Cassava Information Center, thé
complete hyphenated number:should be used. Please, address your requests to:

Cassava Information Center
CIAT
P. 0. Box 6713
Cali, Colombia



A00

B0O

C00

Co!
Co2
Co3

D00

DOl
D02

Do3

E00

EO!
E02
EO03
E04
E05
E06

F00

FOl
F02

G00

Gol
G02

CONTENTS

BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION:
PLANT ANATOMY AND MORPHOLOGY
PLANT PHYSIOLOGY

Plant Development
Cyanogenesis
Chemical Composition, Methodology and Analyses

CULTIVATION

Soil, Water, Climate, and Fertlhzatlon

Cultivation Practlces Propagatlon, Plantlng, Weed Control and
Harvesting : 4
Energy Productwnty and Ylelds

PLANT PATHOLOGY

General Descriptive Studles
Bacterioses

Mycoses

Viroses

Mycoplasmal Diseases -
Nematodes

PEST CONTROL AND ENTOMOLOGY

Injurious lnsects and their Control -+
Rodents and other Noxlous Animals’

GENETICS AND PLANTI:Elii-:“EDtﬁGf;

Breedlng, Germplasm, Vanetles and Clones, Selectlon
Cytogenetics

12

y’

28
35

41
65

96

116
144

157

160

166
176
190
211
212

214

220
- 240

. 241

248

272



HO0

HO1
H02
HO3
Ho04

100

101
102
103

Joo

K00

KOl
K02

Z00

NUTRITION

Cassava Foods and Nutritive Value
Nutritive Disorders in Humans
Animal Feeding

HCN Toxicity and Detoxification (For HCN content see C03)11

PROCESSING, PRODUCTS, AND Ust's_J"

Cassava Starch and its Properties
Uses, Industrialization, Processing, and Storage
Industrial Microbiology

ECONOMICS AND DEVELOPMENT
OTHER ASSOCIATED COMMODITIES

Rotational Schemes and Intercropping
 Descriptive and Comparative Studies

GENERAL

, AUTHOR INDEX

SUBJECT INDEX

276,

281

S321
+336,

1387

1397

‘397,

421"
/489,

-

529"
533

.5

550
563



FOREWORD

This collection of abstracts related to cassava (Mamhot esculgnta Crantz) isa first,;;,_-,
cummulation in book form of blbhographlc matenals processed m the Cassava',‘
Information Center at CIAT. » : e ’

Cassava is a staple food for approximately 400 million persons in the world.
Nevertheless, systematic research on this important root crop has beensporadicand it
is only recently that research institutions, such as CIAT, have undertaken major efforts
to improve its production in order to contribute to the solution of mankind’s most
urgent problem — hunger.

The Cassava Information Center was established at CIAT with the aim of providing
the necessary information services to support research activities in cassava. It is jointly
financed through CIAT's core budget and a special grant of the International
Development Research Center (IDRC) of Canada. The Cassava Information Center
collects all bibliographic materials on cassava and processes them in such a way that
information for scientists and researchers is immediately available.

The mechanized system presently used by the Center allows users to receive
information on cassava as soon as documents are processed. This service is provided
through abstracts cards which are distributed regularly to subscribers. Also, specific
topic searches are performed in terms ¢f the descriptors appearirg after each
bibliographic citation. Requests are met by providing the user with those abstract
cards directly applying to the topic or topics req|uested.

The present volume includes 2,000 abstracts corresponding to documents held by
the Center and available to users in photocopy. Other cummulations will follow. It is
hoped that this collection of abstracts will not only be used as a standard bibliographic
tool, but will also stimulate further use of the Cassava Information Center’s other
services.

- Fernando Monge, Ph.D.
Library and Information Services -
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A0 BOTANY, TAXONOMY, AND GEOGRAPHICAL DISTRIBUTION'

0001-2368 JONES, W.O. A map of manloc in Afries. Geographical Review 43(1):112-114, 1953, Eng,
Hlus. ‘ R

Cassava. Maps. Plant geography. Manthot esculenta. Afrlea.

Cassava (manioc or tapioca), Manihot utilissima, is the least known of the great food crops that the New
World gave the Old. Estimates of cassava acreage from various sources are sketched on a map, which
represents the absolute and relative distribution of cassava in Africa as it was in 1948 or thereabouts. The
map is considered useful as a first approximation. (Summary by Tropical Abstracts) A00 ‘

0002-0019 CROIZAT, L. New and critical Euphorbiaceae chlefly from the southeastern United States.
Bulletin of the Torrey Botanical Club 69(6):445-560. 1942, Engl., Sum, Engl., lllus.

Manihot. Manihot walkerae. Manihot carthagenensis. Plant anatomy. Taxonomy. Identification USA,

Three new species of Croton L. and one of Manihot Mill. are recorded for the flora of southwestern Texas. A
fourth species of Croton L. from Sonora, Mexico is described. Lastly, a summary review is given of
Tetracoccus Parry under which are recorded 3 new subgeneraand 2 new combinations. The Latin diagnoses
required for these publications are given in an appendix. (Author's summary) ACQ

0003-0449 ROGERS, D.J. Manihot, man, and computing machines; summary of talk at Fairchild
Tropical Garden. Fairchild Trepical Garden Bulletin 24(3):11-13. 1969. Engl., Illus,

Cassava, Taxonomy. Uses. Development. Manihot. Identiflcation. Cassava programs. Development
research,

This short summary of cassava includes a botanical description, relatives of cassava, its habitats and uses,
origin of the cultivated species and suggestions for further research. It is stated that by employing well-
trained scientists and using a computer as the tool for correlating the data, the time lag that now exists for
cassava in large-scale agricultural research should be overcome quickly. (Summary by J. L.S.) A0

0004-0315 LOPEZ J., L. and HERRERA E., H. Manihot carthagenensis, una yuca silvestre con alto
contenido protelco. (Manihot carthagenensis, a wild variety of cassava with high protein content).
Bogotd, ICA, 1970. 14p. Span., 9 Refs.

Cassava. Manihot carthagenensis. Taxonomy. Ecology. Uses. Roots, Dry matter. Plant development. Plant
geography. Composition. Protein content. Fibre content. fat content, Plant breeding. Ash content. N. HCN
content. Colombia. -

The characteristics of M. carthagenensis, as well as its geographic and ecologic distribution, are described
and results are given of chemical analyses of the roots (moisture, protein, fiber, fat, ash, nitrogen-free
extract, partial dry matter and HCN). M. carthagenesis offers attractive possibilities for plant breeding
because of its tolerance to twice-yearly dry seasons in clay-sandy soil conditions or even semisaline soils
under very low annual rainfall (200-250 mm), its high protein content in the roots, and because its flesh does
not blacken when exposed to light. Its continuous flowering and partial deciduous conditions should also be
noted. It appears that the flower-bearing shoots are produced only during the rainy season; shoots produced
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in the dry season tend to develop a rhytidome, which does not appear in_ the rainy-season shoots. (Summary
by P.A.C.) A00 CO3 :

0005-0858 MASON, R. R. Cassava varieties in FIji. Agricultural Journal 27(3]4):88-93, 1956. Engl.,
Sum. Engl., 4.Refs., Illus, '

Cassava.Manihot esculenta. History. Leaves, HCN. Taxonomy. Cuitivars. Productivity, Nutritionai
requirements. Fertilizers. Identification. Tuber productivity. Petioles. Stems. Tubers. Dry matter, Timing,
Plant height. Fiji.

Cassava has become a very important food crop in Fiji; the acreage in 1954 was estimated to be almost half
the total acreage of root crops. The average vield is probably about 5 tons|acre. Sixteen varieties of cassava
are described, together with the results of 4 variety trials. Varieties have been grouped according to the color
of the young leaf-bearing part of the stem. Leaf shape is not generally of much use as a character for
recognition, apart from a highly distinctive crinkle-leafed variety. It was concluded that the variety Vula
Tolu is the most useful, early-maturing variety. Tables are included on root yield, dry matter percentages,
plant height and percentage of HCN. (Summary by T.M.) A0G0 D03

0006-0343 ROGERS, D.J. Some botanical and ethnological considerations of Manihot esculenta.
Economic Botany 19(4):369-377. 1965. Engl., Refs., Illus.

Cassava. Ecology. Manihot esculenta. History. Plant geography. Plant anatomy. Cuitivars.

Manihot esculenta originated in the tropics of the Western Hemisphere. The natural distribution pattern has
been obscured by the transference of varieties during human migration. It is considered that the country
where M. esculenta was first cultivated is likely to be either Brazil, Venezuela or Central America since a
number of species, some of which bear morphological traits similar to the cultivars, occur naturally in
Mexico. It is thought that one of the species was cultivated in Central America and was distributed from
there to the areas of its present-day cultivation, where the cultivars, once introduced, would hybridize with
naturally occurring natives. With each hybrid formed, the new germ would enable the cultivars to adapt to
different ecological habitats and to prove for a wide range of conditions and applications. (Sunimary by
Plant Brceding Abstracts) A0O

0007-0123 SCHERY, R. W. Manicoba and mangabeira rubbers, Economic Botany 3(3):240-264. 1949,
Engl., 8 Refs., Illus,

Manihot. Rubber. Secondary crops. Piant geography. Ecology. Piant anatomy, Manihot oil. Marketing.
Manihot glaziovii. Ceara rubber. Manihot dichotoma. Manihot piauhyensis. Piauhy rubber, Maniho:
heptaphylla. Brazll.

An account is given of the distribution, ecology and technology of manicoba (Manihot spp) and of
mangabeira (Hancornia speciosa) rubber trees. Since the trees are not adapted for plantation growth, the
iubber from them will remain of minor importance. (Summary by Chemical Abstracts) A0O JOO

0008-2208 CIFERRI, R. Sagglo di classificazlone delle razze di manloca (Manihot esculenta Crantz).
[Essay on the classification of cassava (Manihot esculenta Crantz) varieties). Firenze, Instituto
Agricolo Coloniale Italiano, 1938. 58p, (Relazioni ¢ Monografie Agrario-Coloniali no. 44), Ital,, 11
Refs., Illus.

Cassava, Manihot esculenta. Taxonomy. Cultivars. Identification. Plant anatomy. Dominlean Repubic.

Data are given on problems faced in identifying and classifying the species of Manlhot and subspecific taxa
of M. esculenta. The cassava population of the Dominican Republic is classified into three groups of
varieties (races) containing 35 subvarieties (subraces). A key to them is given. (Summary by H.J.S.) A00 B0O
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0009-1863. HENAIN, A. E. and CENOZ, H. M. La mandioca (Manihot esculenta Crantz), I. {Cassava
(Manihot esculenta Crantz]]. Corrientes, Argcntina. Universidad Nacional del Nordeste, Facultad de
Agronomia y Veterinaria. Publicacién no. 12. 1971. 61p. Span., 61 Refs., lllus.

Cassava. Manihot esculenta. History, Taxonomy. Plant anatomy. Productivity. Statistical data. Roots,
Composition. HCN content. Stems. Leaves. Inflorescences. Flowers, Fruits. Plant development. Ecology,
Cultivation. Land preparation. Fertilizers. Planting. Pruning. Pests. Diseases and pathogens. Viroses,
Mycoses. Bacterioses. Injurious insects. Noxious animals. Argentina.

This general review of cassava covers Latin American literature well,chiefly from anagricultural standpoint,
but also with respect to taxonomy and origin. (Summary by Tropical Root and Tuber Crops Newsletter)
A00 DOO EO1 FOO

0010-2148 BAUDON, A. Manioc. (Cassava) In Annales du Musée Colonial de Marseille 10:96-105. 1912,
Fr., llus.

Cassava. Human heslth. Cultivation. HCN. Plant geography. Plant anatomy. Cultivars. Sweet cassava,
Bitter cassava. Congo. Gabon,

Data on the geographical distribution of cassava cultivation and human consumption in Congo and Gabon .
are given. Native doctors take part in planning cassava cultivation, Morphological differentiation of bitter
and sweet varieties is discussed. Observations showed that natives eating only cassava died early from an
intestinal illness. (Summary by H.J.S.) AO0 HOO

0011-0993 AGBOOLA, S.A. Theintroduction and spread of cassava in western Nigeria. ngcrlanJoumal
of Economic and Social Studies 10(3):369-385. 1968. Engl., 56 Refs.

Cassava. Development. History. Plant geography. Nigeria.

Cassava which was introduced into western Nigeria before 1840 is today one of the 2 most important food
crops of the country. The paper is concerned with tracing the introduction and early spread of the crop and
with assessing some of the initial factors which influenced its adoption in different places. (Summary by
World Agricultural Econontics and Rural Sociological Abstracts) AGO

0012-3171 MARTINEZ—CROVETTO, R. Una nueva especie de Manlhot (Euphorblaceae) de la flora
argentina, [4 new species of Manihot (Euphorbiaceae) of the Argentine flora). Bonplandia 1(4): 273-
277. 1964. Span., Sum. Span., Engl., lllus.

Manihot. Taxonomy. Argentina.

The author describes a new species of Manihot, M. hunzikeriana, belonging to the Argentine flora.
(Author's summary) A0O

0013-1656 JONES, W. O. Manioc; an example of Innovation in African economles. Economic
Development and Cultural Change 5(2):97-117, 1957. Engl., 53 Refs., lllus.

Cassava. Plant geography. Maps. History. Cultivation. Cassava products. Uses. Processing. Africa,

This study on the innovation of cassava in Africa gives a historical background of its introduction, providing
evidence contrary to notions of conservatism, lack of inventiveness and economic irrationality amongst
Africans. About 30% of ali food acreage in the Belgian Congo is planted to cassava today. The popularity of
this crop is due to its characteristics; high yields in calories per unit of land, easy multiplication by stem
cuttings, high productivity (even on poor soils), a resistance to drought and insect pests (locusts), long
storage-capacity in the field and simple processing into food. (Summary by Tropical Abstracts) A00 D00
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0014-0378 CHANDRARATNA, M. F. and NANAYAKKARA, K. D. S. S. Studies in cassava. I. A
classification of races occurring in Ceylon, Tropical Agriculturist 101(1):3-12, (Cont.). 1945. Engl,
Sum. Engl. e o

Cassava. Taxonomy. Cultivars. Identifleation. Manihot esculenta, Tubers. Leaves; Petioles. Stems. Cortex.’
Plant anatomy. Flowers. Sri Lanka. :

Races of cassava (Manihot utilissima Pohl) occurring in Ceylon are dcicrib:d and an artificial key to théir.
identification is presented. (Author’s summary) A00 B0O

0015-0379 CHANDRARATNA, M. F. and NANAYAKKARA, K. D, 5. S. 'Studlés In cassava, I. A
classification of races occurring In Ceylon. Tropical Agriculturist 101:214-222, (Cont.).’l945.‘ Engl.,
Sum. Engl ’ o C s

Cassava. Cultivars. Taxonomy. Identiflcation, Manihot esculenta, Tubers. Stems, Leaves. Petioles, Cortex,
Plant anatomy. Flowers. Sri Lanka.

Races of cassava (Manihot utilissima Pohl) occurring in Ceylon are described and an artificial key to their
identification is presented. (Author's summary) A00 B0O

0016-0377 CHANDRARATNA, M. F. and NANAYAKKARA, K. D. S. S. Studies In cassava, I. A

classification of races occurring in Ceylon. Tropical Agriculturist 100(4):219-230, (Cont.), 1944,
Engl., Sum. Engl. :

Cassava. Cultivars. Identification. Manikot esculenta. Tubers. Stems. Leaves, Plant anatomy, Cortex.
Petioles. Flowers. Sri Lanka. . '

Races of cassava (Manihot utilissima Pohl) occurring in Ceylon are described and an artiﬁcia‘l”key to their
identification is presented. (Author's summary) A0O0 B0O : P nAe

0017-0461 ROGERS, D. J. and TANIMOTO, T.T. A computer program forélluifyln; phhﬁ. Science
132(3434):1115-1118. 1960. Engl. 9 Refs. SRR - S

Cassava. Taxonomy. Manihot esculenta. Development,

The application of the electronic computer to taxonomy is described; an analysis of cultivars of Manihot
esculenta is given as an example.(Summary by Plant Breeding Abstracts) A0OO

0018-2057 LANGLANDS, B. W. Cassava In Uganda 1860-1920. Uganda Journal 30(2):211-218, 1966,
Engl., 37 Refs.

Cassava. Plant geography. Human nutritlon. History. Uganda,

This paper deals with the geographical distribution of cassava in Uganda at the end of the 19th and the
beginning of the 20th century. Since 1920, when the main expansion began, cassava has been adopted so0
rapidly that it has become the staple food in many parts of Uganda and an important secondary crop in the
rest of the country. An appendix on cassava in the western Nile region for the period 1920-1950 is also
included. (Summary by J.L.S.) AOO

0019-0569 CRUZ, N. D. DA. Nova especle do género Manihot Adans, do Estado de S3o Paulo. (A new

species from genus Manihot adans, Jrom the state of S20 Paulo). Bragantia 24(28):359-368, 1968,
Port., Sum. Port,, Engl,, 12 Refs., llus.

Cassava, Manihot. Manihot jolyana. Cytogenetlcs, Brazll,
4



A new shrublike species, Manihot jolyana, was collected at Eugenio Lefévre in young secondary forest in the
State of S@o Paulo. The plant is distinguished from M. Pohlii Wawra by ths following characteristics; dense
hairiness on branches, leaves and inflorescence; petiole size, 34 cm; number of leaf lobes, 5-7; shape, oblong-
obovate; and chiefly the great number and density of flowers in the raceme, the greater size of these,
(masculine 21 mm and feminine 15 mm), and different size of masculine and feminine flowers. This species is
also characterized by a scale-form expansion of the petiole extremity, with the same indumentum of petiole,
densely pubescent, on the upper limb and present in all the lcaves. The foliar buds were treated with a
saturated paradichlorobenzene solution and fixed in a mixture of 1 part alcohol and' part acetic acid. For
staining and hydrolysis, acetic orcein and HCI N were used in mixture, using Sharma’s method. Manthor
Jolyana was also found to have 2n = 36 chromosomes. (Author's summary) A00 G02

0020-0551 LEON,J. Euforbiaceas. Yuca, mandioca (Manihot esculenta). [Euphorbia. Cassava (Manitot
esculenta]. In .Fundamentos Botanicos de los Cultivos Tropicales. San José, Costa Rica,
Instituto Interamericano de Ciencias Agricolas, 1968. pp.334-341. Span., Nlus,

Cassava. Plant anatomy. Flowers. Frults. Leaves. Taxonomy. Manihot esculenta,

Cassava is described from the standpoint of general botany and taxonomy. Brief notes on plant breeding -
and HCN and protein content are also included. (Summary by H.J.S.) A0O BOD

0021-3383 RAISON, J. P. L'introduction du manioc h Madagascar. un probléme non resolu,
(Introductlon of cassava into Madagascar: An unsolved problem). Terre Malgache no. 13:223-228,
1972, Fr., 20 Refs.

Cassava. History. Plant geography. Malagasy Republic.

Discussions are presented on the introduction of cassava to Madagascar, Available data are contradictory
and insufficicnt to establish the exact date. It seems cassava was introduced on the west coast of Madagascar
before 1785. (Summary by H.J.S.) AOO

0022-2361 ADRIAENS, E. L. L'introduction du manioc en Afrique. (The introduction of cassava in
Africa). Bulletin Agronomique du Congo Belge 48(3):743-746. 1957. Fr.

Cassava, Malze. Groundnut. Human nutrition. Toxicity. Development. Plant geography. Africa,

This is a general history of plant migration from Asia and America into Africa, which includes the
introduction of cassava and its dissemination throughout the continent. Cassava toxicity hindered its rapid
adoption. South American and Indian methods of preparation were initially used, but local methods have
now been developed. (Summary by S. S. de S.) A0

0023-0648 FLEMING, H.S.and ROGERS, D.J. A classification of Manihot esculenta Crantz using the
Information carrying of a character as a measure of its classification rank.  /n International
Symposium on Tropical Root and Tuber Crops, 2nd., Honolulu and Kapaa, Kauai, Hawaii, 1970.
Tropical Root and Tuber Crops Tomorrow. Honolulu, University of Hawaii, 1970 v.1., pp.66-71.
Engl., Sum. Engl., 2 Refs.

Cassava. Manihot esculenta. Taxonomy. Identification,

A method is described to determine the maximum number of characters possessed in common by the
specimens of a study. The nethod is based on the mathematics of information theory, which allows
simultaneous analysis of b .th quantitative and qualitative data. The cultivars of Maniho! esculenta Crantz
are used as an illustration of the method, which should prove valuable to those interested in crop
improvement, disease resistance, etc. fAuthor's sumrnary) A0Q



0024-0612 SMITH, C. E. The new world center of origin of cultivated plants lnd the archaeological
evidence. Economic Botany 22(3):253-266, 1868, Engl., 35 Refs.

Cassava. Taxonomy. History. Plant geography.

This is a review of literature on the New World centers of origir: nf cultivated plants and the archaeological
evidence. As regards cassava, there are many different opinions. Some authorities feel cassava originated in
Brazil. It was probably brought into Peru as a cultigen. Indirect evidence shows it was present in northern
Colombia and Venezuela at an earlier date. Cassava-like fibers and starch were found in Mexican material,
There is, however, no satisfactory answer as of yet. (Summary by T.M.) A0

0025-0697 ROGERS, D.J. A computer-aided morphological classification of Manikor esculenta Crantz.
In International Symposium on Tropical Root Crops, Ist., St. Agustine, Trinidad, 1967. Proceedings.
St. Agustine, University of West Indies, 1969. v.1. pp. 57-80. Engl., 6 Refs., Illus.

Cassava. Taxonomy. Leaves. Branching. Foliage. Tubers. Identificatlon. Plant anatomy. Development.
Cultivars. Petioles. Manihot esculenta. Cassava programs.

The variation in Manihot esculenta has bezu summarized, and a satisfactory method for dividing the
cultivars inte related constellations has been discovered. The relationships among the cultivars is reticulate;
but by employing the graph theory model, the major categories have been discovered. It was found that
recognizable groups are “strings" of clinical relationships. There will probably be some variations to the
groups estabiished—particularly when new*biochemical information is found— but without the addition of
further information, an investigator can reliably relate his materials to the categories provided.
Classification is based on the collections made by the author, and no other herbarium material has been
employed to structure the classification, The specimens used in this classification are housed in the
herbarium of the United States National Arboretum, a central locality from which other interested workers
may borrow these materials. (Author’s summary A00 B00

0026- 1796 APPAN, S. G. The North American species of Manihot delimited by computer-aided
taximetric methods. Ph. D. Thesis. Boulder, University of Colorado, 1969. 347p. Engl., Sum. Engl.,
19 Refs., Illus.

Cassava. Manihot. Identification. Taxonomy. Plant anatomy. Flowers. Leaves. Roots, Seed. Stems.
Inflorescences. Plant development. Growth. Morphogenesis. Maps. Manihot esculenta.

Interest in the genus Manlhot has grown significantly of late since Manikot esculenta Crantz (the world's
fifth major stuple food crop) became a crop of vital importance to several developing nations. Since the
publication of the major treatise on this genus by Pax in 1910, the concepts of biological species have been
refined and enriched considerably, and Pax’s delimitations now tend to be biologically unsatisfactory,
especially from a plant breeding point of view. These delimitations were based on nebulous criteria,and the
high degree of leaf polymorphism of Manihot , inadequate field knowledge of these populations, and lack of
sophisticated delimitation procedures lead to several misconceptions in this treatment. Therefore Pax's
species do not necessarily qualify as closed gene pools representing species in the light of modern concepts.
The numerous wild species of Manihot represent a practically unexplorcd and unexploited reservoir of
potentially valuable genetic variability, which can be drawn on and utilized in a program of genetic
engineering of cassava (Manihot esculenta Crantz) to mold it to suit man's nceds better. The key and
fundamental step insuchan interspecific breeding program is to accurately delineate the closed gene pools of
Manihot in order to facilitate drawing population samples from them to be subjected to systematic
evaluation of their biological propertics, especially those qualities that are significant to crop improvement.
The conventional taxonomic delimitation processes were found to be inefficient for a systematic analysis of
complex populations such as Manihot. The computer-aided taximetric methods take advantage of the speed
and efficiency of modern electronic data processing equipment. The method deploys a series of interlinked
computer programs, the sequential and integrated application of which renders possible the precise and
reliable delimitation of closed gene pools. The sequential steps of these procedures are depicted in the form of
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explicit flow charts. Extensive field studies were carried out to gain an accurate understanding of Manihot
field populations. These field trips provided rare opportunities for gathering critical field data and abundant
herbarium material. This not only made it possible to generate substantial basic data, commensurate to the
needs for a scrupulous computer analysis, but alsosignificantly enhanced the soundness and reliability of the
decisicns made. The results of the study of the North American segment of the genus Manihotare included.
The South American segment is to be considered as the next phase. The 20 species constituting the North
American segment of Manihot and the single closed gene pool representing the monotypic genus
Manihotoides have been delimited. The gross morphology of these species has been described, their
geographical domains have been delineated and their ecological adaptations have been defined. The findings
of this study not only qualify as a foundation for instituting cassava improvement programs, butalso serveas
a model for delimiting and defining species (closed gene pools) with efficiency and precision by employing
computer-aided methods. (Author’s summary) AG)

0027-4419 SOHMER, S. H. Taxonomical and cytological studies of some cultivars of Manihot esculenta
Crantz. M. S. Thesis. Knoxville, University of Tennessee, 1966. 52p. Engl., Sum. Engl., 22 Refs,,lllus,

Cassava. Taxonomy. Cytology. Microsporogenesis. Cultivars. Plant anatomy. Plant development.
Mutation. Chromosomes. Manihoi esculenta. Identification,

To say that the taxonomiz problems presented by Manihot esculentaare great would be an understatement.
To understand the situation of this species, more information is needed because this isa plant thathashad a
more unusual history than most cultivated plants due to the factor of vegetative reproduction. Work is
needed on the interior mechanisms of this plant; apd in the process of learningaboutit, it will also be possible
to understand its relationship to the closely related wild species. In this study, an attempt has been made to
understand Manihot esculenta Crantz through a short review of some of its history, through the
construction of a key based on the morphological charactets presented by the 85 cultivars found at IICA in
Costa Rica, and through cytological work carried out on some of these cultivars. A study of
microsporogenesis and the cotnparison of the meiotic metaphase 1 chromosomes of randomly selected
cultivars was carried out. Photographs of microsporogenesis and photographs and camera lucida drawings
of metaphase chromosomes were prepared. A hypothesis concerning the possible origin and evolution of the
species was also presented. (Author's summary) A00 B00 GO

0028-0513 SCHEWERIN, K. H. Apuntes sobre la yuca y sus origenes, (Notes on cassava and its origin).
Tropical Root and Tuber Crops Newsletter no. 3:4-12. 1970. Span., Sum, Engl., 10 Refs.

Cassava. Taxonomy. History. Cultivation. Cultivars. Identification. Productivity. Plant geography.
Toxicity. Brazil. Colombia. Venezuela.

Cassava, a highly variable tropical plant, is one of the 12-15 most important food crops of the world.
Nevertheless, there has been little scientific study of its botany, cultivation, variability and improvement
through breeding. Cassava is propagated from stem cuttings, which germinate rapidly and normally grow
vegetatively for 6-8 mos; later the roots tuberize. Seeds are seldom produced, but the species is by no m?as/
highly sterile. Cassava is harvested for food 8-10 mos after planting or after 18-24 mos for induftrial
purposes. Harvest time is not critical; the roots can be stored inthe soil until needed. Cassava is the cheapest
known source of starch. Although rich in P, iron and vitamin B, cassava is low in calcium and protein. It is
prepared in many ways; native methods (in addition to the foodsand beverages made from it) are described.
The foliage can also be cooked and eaten. Cassava is sometimes classified as sweet and bitter; both forms
contain cyanogenic glucosides, which release HCN. In sweet forms, the substance occurs chiefly in the
cortex: however, this cannot be used as a basis for classification because the HCN content varies according to
locality and even for a given variety: The wild and weedy species of Manihot may be offshoots of cassava
itself or crosses with wild species. These species occur intwo principalareas, in the northeast of Braziland in
Mexico and Central America. The number of varieties of cassava is particularly large in the former area. It is
difficult to believe that cassava originated in northeastern Brazil and spread north from there, for the
generally accepted spread af culture was in the opposite directior., The early dates or archeaological remains
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in countries north of Brazil also suggest that cassava originated elsewhere. The northwest portions of the
continent appear to be an equally probable center of arigin, especially the arid zone along the coasts of
Venezuela and Colombia, where wild species do occur. Moving from such a center of origin, cassava may
well have hybridized with species both in Brazil and Central America to give rise to the diversity of formsin
these regions. The archeological remains and ethnological data are in agreement with this hynothesis, This
region, however, has not been sufficiently explored to provide conclusive data. (Author’s summary) A0O

0029-0862 ROGERS, D. J. Studies of Manihot esculenta Crantz and related specles. Bulletin of the -
Torrey Botanical Club 90(1):43-54. 1963. Engl., Sum. Engl,, 34 Refs.

Cassava. Manihot. Manihot carthagenensis. Manihot esculenta. Manlhqt glaziovii, Manihot saxicola,
Manihot twedicana. Plant geography. Cultivars. Plant anatomy. Guatemala, Brazil, Mexico, Venezuels.
Guianas.

The genus Manihot has at least two geographic centers of specialism: One region comprises the drierareas of
western and southern Mexico and portions of Guatemala and the other the dry, northeastern portions of
Brazil. Cultivars of Manihot esculenta may be found in these areas and extending into all of the lowland
tropical portions of Central and South America and the West Indies, There is some evidence that the
cultivars have hybridized with native species in each of these geographical centers to form a number of
complexes. Many of the wild species of Manihot have the appearance of weeds derived from the cultivated
complex. From ethnological evidence, the cultivars with low ‘cyanogenetic glucoside content are more
widely distributed than the cultivars with higher concentrations. From these data it seems that there is not
one but several centers from which Manihot esculenta may be derived and one of the areas that has not been
previously considered hy those interested in the origins of cultivated plants is the- Mexican and Central
American area. (Author’s summary} A0O

0030-3102 CROIZAT, L. Preliminary per uno cstudio del genere Manlhot nel’ Amerlea merlodlonale,
(Preliminary study of the genus Manihot in South America). Rcvista Argentina de Agronomfa
10(3):231-226. 1943. Ital, Sum. Engl.

Manlhot. Manihot esculenta. Taxonomy. Plant anatomy. Plant geography. Identification.

This is a preliminary monographic study of Manihot in South America. The author points out that it is
impossible to rely on the work of Pax and Pax & Hoffmann to classify the genus because their concept of
specific limits does not cover the speciation taking placein Manihot. The author further suggests that Ciferri
errs in lumping many species together and concludes that ro classification of the so-called Manihot
utilissima or Manihot esculenta can be made unless the material in the herbarium of Pohlis carefully studied
and due account istaken of the " races” described by Ciferri. Todocument currenterrors, the author makes a
brief analysis of M. dulcis sensu Pax, showing that his binomial cavers a collection of different entities. A
total of 17 species are bricfly reviewed, recent collected specimens being cited under each. To these 17
biromials, not less than 36 species or varietics are attached as new synonyms. From the remarks contributed
by Ciferri on the so-called “ Tipo Miseria,” the author infers that the morphology of Manihot appears to be
materially influenced by the ability of the root system to store food and suggests the necessity of
physiological studies as a preliminary toward a fuller understanding of the taxonomy of the genus. (Author’s
summary) AGO

0031-0793 PITTIER, H. et al. Especles de Manlhot de Venezuela. (Species of Manihot in Venezuela). In
Catélogo de la flora de Venezuela. Caracas, Vargas, 1947. v. 2, pp.83-84. Span, ~

Cassava, Manlhot, Identlfication. Plant geography. Taxonomy. Venezuela.

Three cultivated species witl: their complete latin names are listed, in addition to 27 wild species identified
down to the genus level. Their botanical characteristics are given, but the authors consider that all wild
species might belong to Manihot carthagenesis. (Summary by H.J.S.) AGO T



0032-3197 ROGERS, D. J. Some further considerations on the origin of Manihot esculenta Crantz,
Tropical Root and Tuber Crops Newsletter no. 6:4-14. 1973, Engl., Sum. Engl., 11 Refs,

Cassava, Taxonomy. Manlhot, Cultivars. Hybridizing. Manihot esculenta.

Botanical evidence is still too tenuous to provide exact data on the progenitors of, or points of origin of the
cultigen, Manihoi esculenta. In each area of cultivation, numerous wild species are found which can, and
apparently do, hybridize with the cultivars growing in that area. Such newly hybridized forms are *new” and
constitute a point of origin. The most closely related wild species to M. esculenta is M. aesculifolia, whichis
widely distributed in Meso-america; but other wild species found in many regions of South America are also
closely related. Too much emphasis has been placed on the differentiation between the sweet and bitter
cultigens, to the point where some other types of arguments have been submerged in our thinking. The
poisonous principle, a cyanogenetic glycoside, is found in many different plants, which have become
important food species; and this has not deterred the development of the crop. Fermentation, which is
probably better designated as “microbial conversion,” may play roles other than those that have been
ascribed to it. (Author's summary) A0O

0033-3236 MANIOC; ESTIMATED production in Latin Amerlca, Agriculture in the Americas 7:120,
1947. Engl., Illus.

Cassava. Production. Maps. Latin America.

A map of Latin America is presented, showing areas of estimated production of cassava. (Summary by
H.J.S.) A0D

0034-2404 ROIG Y MESA, J.T. Yucaagria. (Bitter cassava) In .Cultivationand usea of sweet
and bitter cassava. Plantas Medicinales. (Part 1I) (Habana). 1945:726-727. Span. '

Cassava. Manihot esculenta. Bltter cassava. Plant geography. Therapeuvtants. Uses.

Brief notes are given on bitter cassava. Information deals with common names ecological condnions and
distribution, botanical description and uses. (Summary by H.J.S.) AGD

0035-2022 HEISER JUNIOR C. B. Culitivated plants and cultural diffusion ln nuclelr Amerlcl.
American Anthropologists 67(4):930-949. 1965. Engl.,Sum. Engl., 82 Refs,

Cassava, Manihot esculenta. Plant geography. South America.

A survey of the principal cultivated plants in the Americas at the time of the Discovery reveals that a large
number were limited to either Mesoamerica or South America. Those reputed to have been shared by the 2
regions are examined. There is some indication that Cucurbita ficifolia, C. moschata, maize and common
beans originated in Mesoamerica and were carried to South America. The plants possibly showing a
movement in the reverse direction include the lima bean, the peanut, cassava, tobacco (Nicotiana tabacum
and N. rustica) and the pineapple. The possibility that some species shared by the 2 regions had separate
origins as cultivated plants in the two areas is discussed. These include maize, lima beans, common beans,
cassava, sweet potatoes and avocados. Although only a very small number of plants were exchanged
between the 2 regions, it is pointed out that this does not necessarily imply limited cultural diffusion, The
need for additional study of the origins of many of the cultivated plants of the Americas is emphasized.
(Author's summary) ACD

0036-4914 ROSS, H. B. The diffusion of the manloc plant from South Amerlca to Africa; and essay in
ethnabotanlcal culture history. Ph. D. Thesis. New York, Columbia Umversxty, Faculty of Political
Science. 1975. 135p. Engl.,, Sum. Engl,, 171 Refs,



Cassava. History. Taxonomy. Manihot esculenta. Genetics, Cytology. Plant anatomy. Plant geography.
Cassava products. Fermentation. Rasping. Peeling. Pressing. Culfivation. Detoxification processes.
Chickwangue. Cassava flour. Cassava meal. Gari. Dumbol. FooFoo, Human nutrition. Africa. Brazil.

A rotable result of the discovery of the New World has been the diffusion of more than a dozen food plants
from the Americas to other continents. Among these foods is cassava (Manihor esculenta), a food apparently
domesticated in northeastern South America. Although cassava contains varying levels of HCN, the tubers
may be proccssed to yield flour, fermented drinks and other food products. Cassava was first spread
throughout South America according to historical and archeological evidence. After the Portuguese
conquered Brazil, they learned its cultivationand prucessing and svidently took this knowledge and planting
materials to their West African colonies, from where cassava was diffused throughout tropical Africa.
Linguistic data indicate that African names of the plant and its products are similar to Portuguese
terminology. Cassava food products were very suitable as provisions on Portuguese ships sailing between
South America and Africa, and it was probably in this way that the crop was introduced into Africa, where it
is still a staple food in numerous areas. (Summar» by C.B.) A00 H00

7037-3190 ROGERS, D. J. and FLEMING, H. S, A monograph of Manihot esculenta with an
explanation of the taximetrics methods used. Economic Botany 27(1):1-113. 1973. Engl., 43 Refs.,
illus,

Cassava. Manihot esculenta. Taxonomy. ldentification, Cuitivars, Plant anatomy. Roots. Leaves, Stems.
Branching, Developmental stages. Follage. Ecology. Protein content. Amino aclds. Composition, Cyanides.
Ash content. Carbohydrates content. Energy productivity. Productivity. Dry matter. Research, Analysls,

This work reports the classification of 228 samples of cassava (Manihot esculenta Crantz) according to 15
characteristics. The character groups include 3 root, 4 stem and 8 leaf characters. Plant samples including a
longitudinal section of the'root, a representative section of the stem, at least one mature vegetative leaf, a
portion of the vegetative apex and, where available, portions of the flowers were collected in Jamaica, Costa
Rica and Nicaragua; in the states of Amazonas, Pard, Pernambuco, Minas Gerais and S3o Paulo in Brazil;
and on the easternslopes of the Andes in Bolivia and Peru. The qualitative and quantitative judgments of the
characters were computer-processed by the Graph Theory Clustering Program to group the samples by
characters. This classification method should be most useful to workers in plant breeding or agronomy
studies in contrast to purposes relating to plant naming. Detailed descriptions of cassava samples within the
15 groups are discussed and suggestions are given for identifying unknown cultivars. (Summary by C.B.)
A00 B00 C00 :

0038-3466 RENVOIZE, B. S. The area of origin of Manihat esculenta as a crop plant: a review of the
evidence. Economic Botany 26(4):352-360, 1973. Engl., 36 Refs., lllus,

Cassava. Manihot. Maps. History. Sweet cassava. Bltter cassava. Manihot esculenta. Plant geography.
Ecology. Brazil. Paraguay. Venezuela. Colombla. Ecuador. Peru. Mexico.

Existing hypotheses on the origin of cassava asa crop plant were studied. Bitter and sweet cassavas, as they
are arbitrarily divided on the basis,of the degree of HCN toxicity of their roots, apparently represent a
cultural as well as a chemical subdivision. The significance of this division is discussed on the basis ofa
separate and local history of cultivation. It is proposed that the sweet type was first domesticated in
Mesoamerica, whereas the bitter type was most likely cultivated first in northern South America.
Subsequent intercommunication and migrations of Amerindians evidently brought about the diffusion of
both types, which were established as crops of major importance. Despite the many wild species of Manlhot
found in Brazil, it seems unlikely that the bitter type was domesticated there first. (Summary by J. L.S.) AO0

0039-3212 SOBRiHO, V. Consideragoes geraes sobre o género Manihot. (General notes on the genus
Manihot). Boletim da Secretariade Agricultura, Industriae Comercio, Pernambuco 4(}):54-58. 1939,
Port., Illus.
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Cassava, Manihot. Taxonomy. Identification. Leaves.

A key, based on leaf characteristics, of 8 sections of Manihot is presented, Cassava is in the section
Parvibracteatae, which is divided into 11 subsections. Utilissimae is the subsection with contains cassava
(Manihot utilissima), together with 5 other species. M. utilissima, M. dulcis and M. palmata are cited as
different species. The taxonomic position of cassava species is discussed. (Summary by H.J.S.) ACO

See also 0894 0895 0902 0920 1551
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BOO PLANT ANATOMY AND MORPHOLOGY

0040-0363 CAPINPIN, J. M. and BRUCE,V. C. Floral biology and cytology of Manihot urlllsflmé.
Philippine Agriculturist 39(i6):305-316. 1955. Engl., Sum. Engl., Illus.

Cassava. Cultivars. Cytology. Seed. Manihot esculenta. Developmental stages. Inflorescences. Plant
development. Chromosomes. Germination. Flowering. Philippines.

The protogynous inflorescence of cassava contains both male and female flowers. The opening of the flowers
is concentrated between 12m. and | p.m. The haploid number of chromosomes is 18 in the pollen mother
cells of the varieties Gariasa, Vassourinha, Aipin Manteiga, Copeland, Berat and Kekabu. In the metaphase
plants of somatic divisions in root tips, 36 chromosomes were found. Cuttings and seedlings of Manihot
clones planted at the same time flowered simultaneously. (Author's summary) BOO CO1

004i-1916 INDIRA, P. and KURIAN, T. A comparative study of the anatomical changes in the
tuberization of roots of cassava and sweet potato, Trivandrum, India, Central Tuber Crops Research
Institute, 1973, 7p. Engl., 8 Refs.

Paper presented at International Symposium on Tropical Root Crops, 3td, Ibadan, Nigeria, 1973:

Cassava. Plantdevelopment. Tuber development. Sweet-potatoes. Plant anatomy. Roots. Plant physiology.
India.

Anatomical studies have been carried out on the tuber-forming roots of cassava and swe=t potatoes. Though
both belong to the group of root tubers, they differ from each other in the mode of anatomical differentiation
leading to tuberization. In cassava, tuber differentiation is accomplished through rapid division of the
secondary xylem, which is initiated 3 weeks after planting, followed by starch deposition. However, in sweet
potatoes, deposition of starch occurs in the cortical region 1 week after planting, when anomalous cambia
arise around individual vessels in the vascular region. Thus in cassava, starch deposition is confined mainly
to the secondary xylem tissue, whereas in sweet potatoes, the cortical regionis involved. (Summary by D.H,
and L.J.) BOO CO1

0042-0283 MONTOYA, L. A. et al. Ensayo preliminar sobre problemas en lIa clasificacién de las
varledades de yuca, Manihot utilissima. (Preliminary examination of problems in the classlfication of
varieties of cassava, Manihot utilissima). Agricultura Técnica en México 2(10):457-463, 1969, Span,,
8 Refs.

Cassava. Tubers. Cultivars. Identification. Cortex. Plant eustomy, Productivity. Manlhot esculenta, HCN
content. Composition. Mexico.

This is a preliminary attempt to classify varieties and species according to some of their morphological
characteristics from a collection of cassava (Manihot utilissima)from Brazil, Costa Ricaand Colombia. The
concentration of HCN in the roots was also determined to see if there was a relationship between the
morphological characteristics used in this classification and the HCN content of the roots. Adaptation and
yields of the plants were also observed in order to select the best varieties for distribution in the tropical
regions of Latin America. The epidermises of the mature roots were either dark brown in color with a rough
texture or reddish-yellowish in color with a smooth texture; these characteristics served as a basis for
classifying the cassava varieties into two groups. A secondary group of characteristics was also observed; this
included size and number of lenticels, pigmentation directly below the epidermis, and the tendency of the
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root to peel. Varieties with high, medium and low yield were found in both groups. Based on the HCN
content, none of the varieties in the collection could be considered sweet. Of the 30 varieties analyzed, 10 had
an HCN content between 5 and 10 mg| 100 g fresh weight, while the other 20 had more than 10 mg HCN| 100
g fresh weight. No correlation was found between the morphological characteristics and the HCN content.
(Summary by P.A.C.) B0O

0043-0041 MILANEZ, F.R. Segunda nota s8bre os laticiferos. (Second note on laticifers). Lilloa 16;
193-211. 1949. Port., Sum. Engl,, 18 Refs,

Manlhot. Manihot glaziovii. Plant anatomy

The author presents new statements that complete the conclusions of a previous paper. These statements are
(1) A nuclear extrusion was observed in the laticifers of the secondary structure of Hevea brasiliensis and
Manihot glaziovii. (2)This extrusion was also observed in the sieve tube elements of the same species. (3)
Based on microscopical observations, considerations were made upon the origin of the hypodermic
laticiferous system. (4) The formation of corpuscles of rubber in H. brasiliensis by the plastidome of the
laticiferous cell was verified by new observation. (5) The occurrence of elongated plastids, which are the
cause of the presence of rods in the latex of M. glaziovii, was verified; and the behavior of the laticiferous cells
during histogenesis is described. (6) Vital staining with neutral red made it possible to study the laticiferous
cells in living condition. The contents of the laticiferous cells, always animated by Brownian movement, are
not stained; the staining only appears when the movements stop. The latex is similar to protoplasm in this
respect. (7) The same.nethod was used with a Podostemonacea; viz., Apinagia accorsii; results were the same
with material that was observed with a minimum of manipulation and therefore a minimum of ‘possible
alterations. (Author’s summary) B00

0044-4328 SENERATNA, J. E. Bisexual flowers In the manloc, Manihot esculenta Cramtz (M, utilissima
Pohl). Ceylon Journal of Science (Series A) 12(3):169. 1945. Engl., lllus.

Cassava. Maniiot esculenta. Plant anatomy. Flowers. Srl Lanka.

In the manioc plant, so widely cultivated in Ceylon, at present the flowers are unisexual. 1 have been
examining large numbers of manioc flowers in the field and found no exception. Nor have I been able to find
any mention of bisexual flowers of the plantinliterature. On 24th May, 1941, however, Mr. L.E.A. Fonseka
of this Department called my attention to bisexual flowers of this species. The flowers occurred ona plant at
Peradiniya, of the locally cultivated form designated AB 12 (now MU 11), grown, as usual, from a cutting.
The plant appeared normal in other respects, and in only one inflorescence were bisexual flowers observed.
Two bisexual flowers were found in the upper part of the position normally occupied by female flowers (the
lower flowers had dropped off at the time, so that it was not possible to decide if they were female or
bisexual). The male flowers were in the usual position. The bisexual flowers were of the same size as normal
female flowers. The pistil was fully developed. The stamens were also fully developed, with pollen in the
anthers: an outer whorl of 5 smaller stamens alternating with an inner whorl of 5 larger stamens. Here is a
reversion 1o an ancestral condition: development of the primitive bisexual condition of the flower in place of
the present, more advanced, unisexual (female) state; and perhaps (not ascertainable), the occurrence of
bisexual flowers between the female flowers and the male flowers in an inflorescence where the basal flowers
are female and the apical, male, A sketch of one flower with the sepals on the posterior side opened outand a
floral diagram of the same accompany the original text. (Full Text) B0O

0045-3804 STEYAERT, R. L. Another pith for free-hand sections. Science 103:695. 1946. Engl.
Cassava. Manihot esculenta. Stems. Plant anatomy,

Mention of a pith other than elder Science- 1946, le3, 112) prompts the writer to communicate further
information in this respect. Botanists or plant pathologists in tropical or equatorial regions will find an
advantageous substitute for elder pith in cassava (Manihot dtilissima Pohl), It is the writer’s view that the
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latter is decidedly superior to the former in several respects. As in the case of Tetrapanax papyriferum Koch
(above reference), cassava pith has no vascular bundles or hard tissues. Moreover, when used dry it cuts
beautifully under the razor, leaving a sheeny surface very soft to the touch. It can be sectioned very thinly
without disintegrating as the elder does. The reason for this can be found in comparing the texture of both
piths. Dried cassava pith ready for use has cells (in cross section) measuring 160-250u by 100-150 u, The cells
are larger in the center than outwards and gradually decrease in size in that direction. In a longitudinal
section the dimensions are contrariwise uniform and vary throughout from 25 to 60u. Thus, if they were not
organized in a tissue, the cells would be lenticular in shape, whereas elder pith cells are globular and of
dimensions somewhat larger than the above. Extraction of the pith is quite simple and offers no difficulty
whatsoéver. Cassava stalks should be straight and cut when plants are fully mature. They are cut in lengths of
about 30-40 cm. A stick of the diameter of the pith is inserted at one end of the fragment. Pushing the stick
forces the pith out at the other end in a contorted rod. When straightened out, the rods are left to dryandare
then ready for use. The rods can be obtained in diameters up to 1.5 cm, but they are more usually 1-1.2 cm,
which is quite sufficient for sectioning with a hand microtome. For cutting small objects, the pith can be
carved while in the hand microtome clamp, similarly to paraffin blocks. The writer has had such satisfactory
results with cassava pith that elder pith has been totally discarded. (Full 1ext) B0O

0046-0373 CONTRERAS G.,J. Observacion de las colecciones de yuca en la region tropical de Veracruz.
(Observations on the cassava collections from the tropical region of Veracruz). Proceedings of the
Caribbean Region, American Society of Horticultural Science 7:60-64. 1963. Span., Sum. Engl.,
Span., | Ref,

Cassava. Plant height. Leaves, Roots, Productivity. Cultivars. Plant anatomy. Stems. Manihot esculenta.
Mexico.

A collection of 38 cassava varieties established at Cotaxla, Veracruz, was studied for adaptation and
productivity. Eight outstanding varieties have been selected for further work; description of plant.and root
characters are given, (Author’s summary) B00

0047-1825 PALIWAL, G. S. and KAVATHEKAR, A, K. Anatomy of vegetative food storage organs.
Acta Agronomica Academiae Scientiarum Hungaricae 20(3-4):261-270. 1971, Engl., Sum. Engl., 9
Refs., Illus.

Cassava. Manihot esculenta. Plant anatomy. Tubers. Roots.

The anatomy of specialized roots (modified for food storage) of the following plants were studied: Brassica
rapa, Dioscorea bulbifera, Ipomoea batatas, Manihot esculenta, and Raphanus sativus. It was found that
they (1) have a well-developed periderm which arises earlier in ontogeny (when the organs have just started to
store food material); (2) possess mostly parenchymatous tissue, which is most suited for storage; (3) exhibita
relatively poor development of vascular elements; (4) are composed of cells rich in ergastic substancesin the
form of druses and raphides; and (5) show absence of intercellular spaces in the parenchyma. These roots,
although they perform an identical function and possess a uniform ground plan, have variable organization
depending upon whether the plant is a dicot or a monocot. The arrangement of vascular tissues, latex cells,
mucilage ducts, the extent of periderm formation, the types and frequency of starch grains and ergastic
substances, etc. also appear to be determined by the genetic make-up of the species. (Author's sunmary) B0O

0048-0704 TEMPLETON, J. K. Identification and naming of tapioca varleties in West Malaysia. /n
Blencowe, E. K. and Blencowe, -J. W., eds. Crop diversification in Malaysia. Kuala Lumpur,
Malaysia, Incorporated Society of Planters, 1970. pp. 118-127. Engl., Sum. Engl.,2 Refs.,

Cassava. Cultivars. Identification. Plant anatomy. Leaves. Stems. Tubers. Petioles. Malaysia.
In view of the lack of information and the confusion on the identification and naming of cassava varieties in

West Malaysia, assessments of cassava as an intercrop of rubber cannot be made with confidence. An
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attempt has been made toidentify and describe all principal cultivars inthe country, More than 200 samples
were collected throughout the country and planted in a nursery at the R.R.I.M. Experiment Station, More
than 70 distinct varietal names were recorded. On the basis of differences in lcaf shape and colorations of
young leaves, leaf stalks, leaf veins, stems and tubers, 35 varieties were provisionally recognized, of which 32
were accorded specific names. Legitimate synonyms are noted. Where applicable, naming has been kept in
close accord with that used in the collection at the Federal Experiment Station, Serdang. (Author's
summary) BOO

0049-0827 SOHMER, S. H. Some cultivars of Manihot esculenta Crantzin Costa Rica, Ceiba 13 (1):54-
59. 1967. Engl., 13 Refs., lllus.

Cassava. Manihot esculenta. History. Taxonomy. Cultivars. Identification. Plant anatomy. Costa Rica.

A list is given of 10 morphological characteristics, which varied among 85 varieties of cassava maintained as
a collection at the Instituto Interamericano de Ciencias Agricolas, Turrialba. (Summary by Plant Breeding
Abstracts) BOO

0050-3165 MIEGE, J. La staminodle chez le manloc en C8te d'Ivoire. (Staminody in cassava in the Ivory
Coast). Revue de Cytologic et de Biologie Végétales 20(3):161-185. 1959. Fr., Sum. Fr., 8 Refs., Illus.

Cassava. Stamens. Flowers. Plant anatomy. "Manihot esculenta. Manihot glaziovii. Ivory Coast,

The occurrence of staminody was studied in Guebi, B7, Manihot glaziovii, Manihot utilissima and a
population from Vassirounha, all with 2n=136. The respective percentages of female flowers with staminody
were 56.47, 88.00, 78.52 and 85.56. The degree of development of the staminodes varied, with sammal-
grained, partially functional pollen occurring more frequently in Guebi than in the other varieties. The
number of staminodes varies according to the season and to the position of the flowers on the branch; early
suppression of normal male flowers augmented the number of staminodes. (Summary by Tropical
Abstracts) B00O

0051-0389 SPENCER, R. A rapid method for estimating the leaf area of cassava (Manikot utillssima
Pohl) using linear measurements. Tropical Agriculture (Trinidad) 39 (2):147-152. 1962, Engl., Sum.
Engl., 7 Bibl.

Cassava. Leaf area. Leaves. Analysis.

The basic requirements for any mecthod used to estimate leaf area are discussed. The object of the
investigation was to find a routine method which could be used by relatively inexperienced staff to determine
the area of large numbers of deeply lobed cassava leaves quickly and accurately. Several methods were
rejected either on the grounds of practical difficulties or because of the errors involved. A rapid method,
giving accurate results, for determining the leal arca of cassava using the vegression of leaflet rectangular
area on leaf area is desctibed. (Author's summary) B0O

0052-0152 ARRAUDEAU, M. Anatomie florale male et ineiose chez quelques clones du genre Manihot.
(Anatomy of the male flower and meiosis of some clones of the genus Manihot). Tananarive, Institut
de Recherches Agronomiques de Madagascar, Station Agronomique du Lac Alaotra, 1967, 61p. Fr.

Also available in Spanish. translated by T.E. Delgado.
Cassava. Manihot. Plant anatomy. Flowers. Clones.

Data on macro and micromorphology of the male flower of cassava are given, Outstandings results gathered
deal with the optimal size of flower buds for observing developmental stages, staining techniques, main
stages of meiosis, general aspects and structure of pollen, (Summary by H.J.S.) BOO
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0053-0749 SMITH, B. G. C. Varlation In cassava clones. Trinidad, Imperial College of Tropical
Agriculture, 1959. 40p. Engl., 23 Refs., Ilus.

Cassava. Clones. Identification. Productivity. Storage. Plant anatomy. Trinidad and Tobago.

Twenty cassava clonos from Trinidad and Dominica, collected by the Imperial College of Tropical -
Agriculture in 1956, are botanically described; and a key based on their morphological characteristics is
developed. Yield and time-of-maturity trials, toxicity, storage and cooking tests performed on these clones
are also described. (Summary by L. A.) B0O :

0054-1690 DOKU, E. V. Cultivated cassava varieties in Ghana. Ghana Journal of Sci§n¢c 6(3#4):74-86.
1966. Engl., 4 Refs., Illus. o )

Cassava. Manihot esculenia. History, Plant geography. Cultivars, Identification. Stems. Flowers. Tubers.
Petloles. Branching. Ghana. Developmental stages.

Some 90 local cassava cultivars are classified into 4 primary groups on the basis of petiole color and the

markings at the corners of pentagonal-shaped immature stems. Classification within these groups is further
based on the type of stem branching. Synonymy of the same cultivars which occur in different localities

under different names is given for 11 of the most important cultivars. (Summary by Field Crop Abstracts)
B0O

0055-1804 NOBRE, A. Mandloca var. amarela de Amazonla. (Yellow cassava varieties from Amazonas).
Boletim Técnico do Centro de Tecnologia Agricola e Alimentar no. 5:9-13. 1973, Port,, Sum. Port.,
Engl., 6 Refs,

Cassava. Cultivars. Plant anatomy. Roots. Identificatlon. Composition, HCN content. Protein content,
Productivity. Brazil.

Aspects of food value, botanical characteristics and field behavior of § yellow cassava varieties from
Amazonas, grown at the Ministry of Agriculture's Experimental Station in the state of Rio de Janeiro
(IPEACS), were investigated. Crude protein, HCN and flour yield were determined in 18-month-old plants.
Crude protein was determined in the whole root (peel and pulp) with the following results; 1.18-2.07%in the
fresh root; 1.93-2.80% in the peel; 0.96-2.36% in the pulp and 18.06-20.56% in the leaves. The average flour
yield was 17.30%. The distribution of the HCN in the fresh root indicated that the variety Niple can be
considered as sweet whereas Cachimbo, Xingu, Uapichuna and 1AN-5-12 varieties can be considered as
bitter. In the field, Xingu and Uapichuna showed resistance to bacteriosis, whereas Cachimbo, Niple and
1AN-5-12 were attacked by this disease. (Aurhor's summary) B0OO C03

0056-0311 SARMIENTO, M., E. Descrlpclén morfolégica y comparativa de rendimiento de 17 cultlvares
de yuca. (Morphological description and yield comparison of 17 cassava cultivars). La Molina, Pert,
Universidad Nucional Agraria, Programa de Agronomia, 1969, 22p. Span., 28 Refs,

Cassava, Cultivars. Branching, Tuber productivity. Tubers. Plant height. Plant anatomy. Productlvity,
Clones. Patloles. Stems. Developmental stages. Leaves, Flowers. Perti,

This study presents the results of a comparison of 17 cassava cultivars principally from Peru. A bibliographic
review of the morphological, quality and yield characteristics of cassava is also included: (1) Norms for
clonal variability as stated by Len and others, confirm the existence of repeated clones such as Valenca,
Costa Rica and Pico de Huacho 2 and Huayc4dnand between Blanca Mochera and Injerto. (2) The variety
Negra Mochera showed significantly higher yields than all other varieties, with a yield of 18.894 kg| ha and
appeared to be most resistant to nematode attack. (3) The variety Amarillo is best for cooking and has the
best taste although its yield of 8,703 kg| ha is possibly due to its apparent susceptibility to nematode attack.
(4) Plants of the variety Colorada and Huacho 2 (Huaycan) are highly fasciated, which appears to influence
yield. (5) The varieties Colorada, Huacho 2, Pata de Paloma 1, Malefia, Valenca and Huacho I presented no
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significant yield differences, all being of second order. (6) It was found that there was a high statistical
significance between varieties in the characteristics studied, such as stem diameter, length of internodes and
plant height, (Summary by P.A.C.) B0O0 D03

0057-3147 MIEGE, J. Variétés eburnéennes de mauioc b lobes foliares arrondis et nervures présentant une
excroissance. (Cussava varieties from the Ivory Coast with rounded leaf lobes and veins producing an
excrescence). Journal d’Agriculture Tropicale et de Botanique Appliquée 5:691-718. 1958. Fr., Sum.
Fr., 6 Refs., Illus.

Cassava. Leaves. Plant anniomy.  Cultivars. Identification. Plant physiclogy. Plant development.
Branching. Inflorescences. Flowers. Stems, Maps. Chromosomes. lvory Coast.

Seven varieties of cassava growing in the Ivory Coast have certain characters in common which distinguish
them from other varictics grown in this region. They seem to be peculiar to West Africa, and their presence'is
thought to indicate the cxistence of a secondary center of variation of recent origin; cassava was only
introduced into Africa 4 or 5 centuries ago. These varieties have rounded leaflets, which are fewer in number
than those of most other varieties. The central leaflet of each leaf is also shorter than the outer leaflets. There
is and outgrowth from the main vein on the underside of each leaflet, All these varieties are rather shorfand
compact in form and very susceptible to virus diseases. A more detailed report of 2 of the varieties is
presented. Both have a chromosome number of 36; onc variety, which is male sterile, shows various meiotic
abnormalities. (Summary by Plant Breeding Abstracts) BOO

0058-0381 TOLEDO, A. P. DE. Anatomia e desenvolvimento ontogenético da flor de mandioca.
(Anatomy and ontogenetic development of the cassava flower).  Bragantia 22(37):465-476. 1963.
Port., Sum. Port., Engl., 3 Refs., lllus.

Cassava. Flowers, Plant anatomy. Sepals. Carpels. Anthers. Manihot esculenta. Plant vascular system.
Pedicels. Stamens. Ovaries. Plant developmeat. Flowering. Brazil.

Flower development of cassava (AManihot wiilissima Pohl) is acropetalous. The early phases of cellular
differentiation of the floral appendages are similar. All organs develop by anticlinal divisions of the surface
layer, accompaniced by periclinal divisions in the sccond tunica layer and also in the outermost layer of the
corpus, followed by the formation of an apical ineristern. The carpels and sepals also originate from marginal
initials. The vascular anatomy is described. The pedicel has a complete vascular cylinder from which 10
bundles branch out to constitute the sepal traces. Five of these bundles bifurcate alternately to form the
lateral bundles of adjacent sepals. The stamen has one single trace and each carpel has 3 traces.
Anatomically, the ovary is formed by an outer epidermis provided with stomata, a medium parenchymatous
layer in which the vascular bundles and an inner cpidermis develop. At maturity each anther exhibits 4 pollen
sacs surrounded by a uniscriate epidermis and a specialized endothecium with secondary thickness.
(Author's summary) B0OO

0059-3191 NINAN, C. A. and ABRAHAM, S. Cassava varieties having hermaphrodite flowers.
Tropical Root and Tuber Crops Newsletter no. 6:14-16. 1972, Engl.

Cassava. Flowers. Stamens. Ovaries. Plant anatomy. Taxonomy. India.

During the course of extensive research on cassava collections at the University of Kerala, 4 varieties of M.,
esculenta were found producing unisexual and hermaphrodite flowers. Unlike normal plants that produce
only unisexual flowers, these 4 varicties produced staminate, pestillatc and hermaphrodite flowers. The
hermaphrodite flowers were seen in very low frequencies, compared to the other 2 types. Considerable
variation has also been observed in the floral organs of the hermaphrodite flowers in these varieties.
Descriptions of floral organs are given. (Summary by H.J.S.)-B0O0
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0060-3206 DECKER, J. S. Yarledades de mandloca cultlvadas no Ceylao. (Cassava cultivars grown in
Ceylon). Boletim de Agricultura (Brazil) 46:305-312. 194S. Port. : k

Cassava, Identification. Taxonomy. Plant anatomy. Cultivars. Sri Lanka.

Comments are made on an article from the Tropical Agriculturist (Ceylon). A key is given for the
identification of 75 cultivars. (Summary by H.J.S.) BOO :

0061-3060 SENE, D. and BIRIE - HABAS, J. Etude des clones de manioc cultivés en Casamance.
(Cassava clones cultivated ar Casamance). Bambey, Senegal, Institut de Recherches Agronomiques
Tropicales, 1968. 19p. Fr.

Cassava. Plant anatomy. Leaves. Stems. Fruits. Identification. Cultlvars. Senegal.

A botanical key is given for the identification of 45 varieties based on leaf, stem and fruit characteristics.
These varieties were collected in different localities in Casamance (Senegal). (Summary by J.L.S.) B0OO

0062-3447 BAYMA, C. Mandloca “Manipeba”. (' Manipeba” cassava). Revista dos Criadores 38
(450):909-100. 1967. Port.

Cassava. Cultivars. Plant anatomy. Tubers. Brazil,

Manipeba,a bitter cassava variety cultivated in northeastern Brazil, is described. The plant reaches large
dimensions; it resists dry seasons but grows well in wet soil conditions; it grows well in shude and in open
sites. It is resistant to many diseases and pests affecting other common early-maturing cassavas. Tuber
formation starts in the second year, thus harvesting is possible only in the third year and later. It is hard to
peel. (Summary by H.J.S.) BOO

0063-3303 LE MANIOC de Madagascar dans I'Est africaln allemand. (Cassava from Madagascar in
German East Africa). Bulletin Economique de Madagascar no. 1:42-43. 1907. Fr.

Cassava, Cultivars. Sweet cassava. Bitter cassava. Plant anatomy. Identificatlon. Tanzanla,

This is a commentary on a paper by professor Zimmermann (Der Pflanzer no. 16-17. 1906). Brief notes are
given on cassava, mainly concerning characteristics of the so-called sweet and bitter varieties. (Summary by
H.J.S.) BOO

0064-0865 CRUZ, N. D. Nova especie do género Manlhot Adans no estado de Minas Gerais, (A new
species of the genus Manihot Adans in Minas Gerais). Bragantia 26(23):317-322, 1967. Port., Sum,
Port., Engl,, 11 Refs.

Cassava. Manihot. Manihot jolyana. Taxonomy. Chromosomes. Cytology. Leaves. Petioles, Flowers,
Pedlcels. Anthers. Carpels. Plant anatomy. Ovaries, Seed. Stamens. Brazil.

A new species of Manihot, named M. handroana, was originally collected in the state of Minas Gerais
(Brazil). This new species is related to M. jolyana N. D. Cruz, but differs from the latter in vegetative and
floral characters. The upper part of its branches hcs less pilosity, and the basal part is glabrate. The stipules
are linear and smaller than M. jolyana, witholt glandulous teeth. The limb is deeply divided resulting in a
more reduced disk, with cuspidae lobe apices and a more glabrate upper surface. Some lower leaves show
lobulation of the lobes and are slightly peltate. This plant also has the same expasion of the petiole tip in
unlobulated leaves as A1. jolyana The perianth of masculine and feminine flowers is larger; the external part
is yellowish green in color. The most evident character is the fleshy disk in féminine flowers, which increases
insize during fruit development. The fruit shapeis markedly triangulate while in M. jolyana itis circular. The
chromosome number for N, gabdriaba is 2n = 36, as in M. Jolyana (Author’s summary) BOO
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0065-3215 VARIEDADES YULGARES (de mandioca) cultivadas na drea de Icolo e Bengo (Angola).
(Common cassava varieties cultivated in the Icolo and Bengo area, Angola). Agronomia Angolana
no. 2:217-220. 1949. Port.

Csssava, Cultivars. Identification, Leaves. Tubers. Petioles. Flowers. Inflorescence. Angola,

Nine varicties of cassava are described. Information refers to morphology, areas under cultivation,
agronomic characteristics and diseases and pests. (Summary by H.J.S.) B0O

0066-0535 TOLEDO, A. P. DE. Anatomia e desembolvimento ontogenético do fruto e da semente de
mandloca. (Anatomy and development of the manioc fruit and seed). Bragantia 22:71-76. 1963. Port.,
Sum. Engl., 7 Refs., lllus.

Cassava. Fruits. Seed. Plant anatomy. Ovaries. Ovules. Plant development. Cytology.

The cassava fruit is a trilocular capsule with a seed in each locule. The epicarp is represented by a layer of
polygonal cells and has mary stomata. The mesocarp is formed by severallayers of large polyhedral cellsin
the unripe fruit, which become compressed and flattened in the ripe fruit. The endocarp is constituted of
sclereids which have simple pits. The seed coat (about 0.3 mm thick) is formed by an outermost colored
layer originating from the epidermis of the outer integument and a sclerenchymatous layer formed by long
sclereids bent obliquely and derived from the inner epidermal cells of the inner integument. Completing the
seed coat structure, there are scveral layers of indistinct cells originated from the mesophyll and from the
inner epidermal cells of the inner integument. (Author’s summary) B0O

0067-3342 CENOZ, H. M., HENAIN, A. E. and BERTINI, B. D. P. Doas cultivares de mandiocas
ornamentales Johgue Morada No. 1 y Johgue Morada No. 2). (Two varieties of ornamental cassava:
Jhogue Morada No. | and Jhogue Morada No. 2). Corrientes, Argentina. Universidad Nacional del
Nordeste. Departamento de Produccién Vegetal. Publicacion no. 15. 1972, pp.15-17.

Cassava, Cultivars, Identification. Plant anatomy, Argentina.

Two new cultivars (clones) of garden cassava named Jhogue Morada No. ] and Jhogue Morada No. 2 are
described. (Author’s summary) B0OO

0068-4643 MEDARD, R. Morphogénése du manioc, Manthot esculenta Crantz (Euphorbiacées-
crotonoldées): étude descriptive. (Morphogenesis of cassava, Manihot esculenta Crantz; a descriptive
study). Adansonia (Serie 2) 13(4):483-494. 1973. Fr., Sum. Engl., Fr., 29 Refs., Illus.

Cassava. Manihot esculenta. Morphogenesis. Aplcal merlstems. Branching. Flowering. Leaves, Roots,
Inflorescences. Tuber development.

A descriptive study was made of cassava morphogenesis about which little is known, Cassava clones
(especially of the variety Manihot esculenta Crantz) from the Brazzaville rcgion were used. It describes in
detail the acrial part of the plant and its formation, foliar characteristics and distribution, axillary buds,
sexuality and the root system. (Summary by S.S. de S.) B00 CO1

0069-5003 GRANER, E. A. Tratamento ds mandioca pela colchicina. 1. Nota preliminar sobre poliptidia
indicada pela diferenca de tamanho dos estomatos. (Cassava treated by colchicine. 1. Polyploidy
Indicated by the difference of stomata size’). Journal de Agronomia (Brazil) no. 3:83-98, 1940, Port.,
Sum. Port., Engl., 3 Refs., Illus.

Cassava. stomata Chromosomes. Polyploldy. Plant anatomy. Analysis, Manihot esculenta. Brazli,

Plants of cassava (Manihot utilissima Pohl) obtained by colchicine treatment showed difference in stomata
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size when compared to the control. A statistical analysis of variance in 2 plants (control CA| I and treated
plant 1| §) showed significant difference between leaves of different ages in the same plant. The stomata size
was then examined in old leaves, of 31 plants (including 9 controls, These plants could be separated into 3
groups: the controls, with a diameter of stomata v=29, 2p1; the plantsgvith stomata as big as the control, Ve
30.6p and plants with larger stomata '\7:40.7}1. According to the coffelation between chromosome number
and stomata size observed in other plants, a group of polyploi sava plants, probably tetraploid, may
have been found. The cytological verification and the test heir economic value will be carried on.
(Author's summary) BOO GO0

See also 0008 0014 0016 0020 0025 0027 0037 0298 0306 0741 0894 0901 0936 0943 0977
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C00 PLANT PHYSIOLOGY

0070-1807 CHITHARANJAN NAIR, N. and KURUP, P. A. Phosphorylase inhibltor in the rind of
tapioca tuber. Naturwissenschaften 50(21):667. 1963, Engl. )

Cassava. Tubers. Enzymes. Plant physiology.

The rind (69-100%) and, to a lesser extent the flesh (0-33%) of cassava tubers contained an inhibitor of
phosphorylase activity. Phosphorylase activity was 50% less during the summer than at other times,
(Summary by Plant Breeding Abstracts) C00

0071-3168 OFORI, C. S. Absorption and translocation of phosphate through cassava tubers (Manihot
esculenta Crantz). Ghana Journal of Agricultural Science 3:203-205. 1970. Engl., 3 Refs.

Cassava. Tubers. P. Fertilizers. Absorption. Leaves. Piant assimilation. Plant physiology. Plant
physiological processes. Manihot esculenta.

Radioactive fertilizer was used in a field experiment to show that after cassava roots have assumed the
function of storage as cassava tubers, they do not take part in active nutrient absorption. Results also
indicate differences in specific activity of various branches of the plant. Further research is needed in order to
use the leaves of the branches at the jorquette (the point at which the stem forks into two or three limbs) as a
diagnostic tool in determining the nutrient status of the cassava plant. (Author's summary) C00

0072-2307 SADASIVAM, K. V. Onthecomposition of leaf exudate and lef leachate of tapioca (Manihot
utilissima Pohl.) foliage. Science and Culture 36(11):608-609. 1970. Engl., 10 Refs.

Cassava. Manihot esculenta. Foliage, Leaves. Composition. Amino acids. Sugars. HCN content. Analysis.
Transpiration. Plant physiological processes. Cercospora henningsii

Reports indicate that mineral nutrients, amino acids, carbohydrates and other organic acids are leached and
exuded from cassava foliage. Cassava leaf exudate collected in the early morning was found to contain
amino acids and sugar. Presence of alanine, asparagine and an unidentified amino acid was noted. In the leaf
leachate, HCN was obtained in detectable amounts. The presence of HCN in cassava leaves during the initial
stages of growth and its exudation may serve as a defense mechanism against the invasion and establishment
of leaf spot organism Cercospora henningsii Allesch. (Summary by J.L. S.) C00 C03 E03

0073-0127 DUNCAN, E. J. and McPHERSON, G. 1. Changes in the petiole of leaves of Manihot
esculenta (Crantz) on rooting. Annals of Botany 38(155):261-267. 1974. Engl., Sum. Engl., I2 Refs.,
Itlus.

Cassava, Manihot esculenta. Petioles. Leaves. Plant physiology. Propagation. Rooting. Tuber development.
Developmental stages. Plant anatomy. Plant vascular system. Plant-growth substances. Plant development.
Morphogenesis.

The effects of leaf age and the application of a synthetic rooting hormone were investigated in leaves of
Manihot esculenta. The age of the leaf was not critical to the process, but the application of a hormone
resulted in early, prolific root production. the anatomy of the rooted petiole was investigated and was found
to differ from that of an unrooted petiole in three respects: in an increase in the amount of secondarily
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produced tissues; in the incomplete lignification of the secondary xylem; and in the production of
adventitious roots from the interfascicular regions of the basal end. (Author’s summary) C00 C01

0074-1848 SRIVASTAVA, L. M. and KRISHNAN, P. S. Distribution of starch phosphorylase in the
tapioca plant, Manihot utilissima. Enzymologia 23(5):270-280. 1961, Engl., Sum, Engl., Germ,, 14
Refs.

Cassava. Manihot esculenta. Plant physiology. Plant physiologlcal processes. Biochemistry. Enzymes.
Proteins. Metabolism. Cassava starch. Tubers. Leaves. Stems. Analysis. Amorphophallus.. [pomoea
batatas. Potatoes.

All parts of the cassava plant studied possessed phusphorylase activity, except for the pith. On a unit dry
weight basis, the tubers contained the maximum activity, v .h significant amounts present in the leaf stalk
and to a lesser extent in leaf blades and the apical portion of the stem. When calculated on a unit protein
basis, the specific phosphorylase activity was considerably high in the tubers and conspiciously low in the
leaf blades. The absence of demonstrable phosphorylase activity in the pith of thecassava plant was not due
to the occurrence of inhibitory material since experiments on mixed homogenates of pith and tuber enabled
the quantitative recovery of the activity initially present in the latter. Very little phosphatase activity was
present in the tubers of the ~assava plant, whereas the phosphorylase activity of leaf homogenates was weak
comparéd to their phosphatase activity. Assuming that M|50 sodium fluoride does not inhibit
phosphorylase but completely inhibits phosphatase, about 2|3 of the orthophosphate mineralized in the
system is actuaily due to the phosphatase activity of the leaves. Phosphorylase activity was also maximal in
the storage tissue of other plants studied; namely, sweet potatoes, potatoes and Amorphophallus plants. Of
all the tissues investigated, potato tubers had the highest enzyme activity. The leaves of the Amorphaphslius
plant were unique in that homogenates showed virtually no phosphalase. activit); .against glucose-1-
phosphate. (Author's summary) C00

0075-0347 MIEGE, J. and OBATON, M. Comportement anormal de Ia tubérisation chez un clone de
maniocs(Abnormal tuberization in a cassava clone). Journal &’ Agriculture Tropicale et de Botanique
Apliquée 1(10-12):407-413. 1954, Fr., Illus.

Cessava, Tubers. Stems. Tuber development. Cuttings. Developmental stages. Plant physiology.
Phenology. Plant development. Plant anatomy.

A detailed description is made of a cutting which presented a strange development after planting. The cutting
itself and its branches became tubers (i.e., they thickened and produced abundant reserve substances). The
anatomy of both a tuber derived from roots and from cuttings is described; transversal section drawingsare
presented. (Summary by H.J.S.) C00

0076-3354 MOGILNER, |., ORIOLI, G.A.and BLETTLER, C. M. Ensayode topofisis y fotoperiodismo

en mandiocs. (Experiment on cassava topophysis and photoperiodicity). Bonplandia 2(15):265-272.
1967. Span., Sum. Span., Engl., 9 Refs., lllus.

Cassava. Cuttings. Photoperiod. Propagation. Flowers. Leaves. Stems. Roots. Tuber development,
Developmental stages. Plant anatomy. Plant physiology.

Cassava stalks (from scedlings) in different stages of development, were planted. Results showed that plants
proceeding from stalks that were in a very advanced development stage produced more weight of storage
roots. To observe the influence of the photoperiod on storage root formation in cassava, stalks were planted
in pots with soil in greenhouse conditions, receiving 6, 10, 12 and 14 light hours. All the variants received 6 h
of sunlight; the 4, 6 and 8 h of supplementary light were supplied by incandescent lamps. The results show
that cassava is a short-day plant in respect to storage root formation. The dry weight of roots, leaves and

stems, the number of leaves, nodes and roots, and stem length were also determined. (Author's summary)
Coo
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00771844 CAMPOS, H. DOS R. and SENA, Z.F. DE. Profundidade do sistema radiculsr do aipim
maragogipe (Manihot esculenta Crantz) em diferentes idades. (Distribution of the root system in
Aipim maragogipe (Manihot esculenta Crantz)at different growing periods). Cruz das Almas, Bahia,
Brasil, Universidade Federal da Bahia, Escola de Agronomia, 1974, 9p. Port., Sum. Port,, Engl,, 10
Refs.

Cassava. Manihot esculenta. Root system. Root development, Morphogenesls. Roots. Plant development.
Timing. Brazil.

A study of the root distribution in Aipim Maragogipe was made in oxisol (Série séde) at the Escola de
Agronomia) in Cruz das Almas, Bahia (Brazil). The root system reached depths of 90 and 140 cm after 210
days and 365 days of growth, respectively. In the upper layer, 95.30 and 96.40% of the roots were found from
0-30 cm deep; 65.6 and 85.75 % were found 0-10 cm deep, (Author's summary) CO0

0078-1579 ESKES, A. B. et al. Callus growth and rooting of cassava (Manihot esculenta Crantz) stem
segments cultured in vitro. Acta Botanica Neerlandica 23(3):315-320. 1974. Engl. Sum. Engl. 9 Refs,

Cassava. Manihot esculenta. Plant reproduction. Plant tissues. Tissue culture. Stems. Culture media.
Laboratory experiments, Rooting. Plant growth substances. Developmental stages. Plant development.
Roots. Growth.

With the in vitro culture of cassava tissue, the optimum sucrose level for callus growth is lower than that for
the initiation and growth of roots. Auxin and cytokinin both promote callus growth, the latter by inducing
cell division, the former also by stimulating cell elongation. In subcultures, cytokinins are ohligatory for
callus growth, the natural cytokinins (zeatin and 2iP) yielding green tissues. Organ development never
occurred in these subcultures. Auxin (NAA) is required for the initiation and growth of roots on the callus.
Different cytokinins reduce this rooting effect in various degrees without, however, inducing theinitiation of
shoot primordia. (Author's summary) C00 COl

0079-5331 MURTY, K.S. The amylase activity of sweet cassava (Manihot palmata). Journal of the
Indian Chemical Society 17:578-580. 1940. Engl., Sum, Engl. :

Cassava. Cassava starch. Enzymes, Metabollsm. Manihot esculenta. Sweet cassava. 'l‘ubeu. Lclvu. -
Biochemistry. Plant physiology. ‘

The amylase activity of sweet cassava was studied, using pure soluble starch as the substrate. Optimum
temperature for enzyme activity was about 55° and optimum pH was about 6.5. (Author’s summary) C00

0080-2453 ENYI, B, A. C. Effect of shoot number and time of planting on growth, development and yleld
of cassava (Manihot esculenta Crantz). Journal of Horticultural Science 47(4):457-466. 1972. Engl,,
Sum, Engl., 3 Refs,, lllus.

Cassava. Manihot esculenta. Shoots. Planting. Timing. Cultivation. Plant development. Leaf area.
Productlvity. Leaves. Tuber productlvity. Field experiments. Plant assimilation. Plant physiological
processes. Plant physiology.

Root tuber yield, weight of individual tubers, root tuber]| stem weight ratio at harvest, mean bulking rate,
portion of total dry matter diverted into the root tubers, and net assimilation and relative growth rates were
greater in single-shoot than in multishoot plants. Multishoot plants, however, had greater leaf area and leaf
area duration. Early planting encouraged the production of greater leaf area, root tuber number per plant,
root tuber yield, individual tuber size and dry matter. Bulking rate was positively related to netassimilation
rate. In single-shoot plants differences in leaf area duration accounted for 95% of the variation in yield
between treatments; and in both single- and multishoot plants, differences.in the product of leaf area
duration and mean net assimilation rate accounted for 75%of the total variation in yield between treitments.
(Author's summary) C00 D03
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0081 3187 MOH, C. C. Radiosensibil, ad de las especies de plantas tropicales: Carica papaya, Manihot
© dulcis y Swietenia humilis. (Radiosensitivity of tropical plant specles: Carica papaya, Manihot dulcts,
and Swietenic humilis). Turrialba 13(3):180-181. 1963, Span., Sum. Engl,, | Ref.

Cassava. Manihot esculenta. Plant physiology. Research. Analysis,

As regards cassava (Manihot dulcis), it was found that nodes were rather sensitive to acute gamma radiation,
The projectzd LD50 was in the vicinity of 3 kR. (Summary by T.M.) C00

0082-4774 CIFERRI, R. Ricerche intorno al potere rizogeno delle talle di manioca, (koo: fofﬁiélldn of
cassava cuttings). Universita di Pavia, Istituto Botanico * Giovanni Briosi®, 4(7):266-297. 1936. Ital.,
Sum. Engl,, Lat., 41 Refs., Illus. I

Cassava, Manihot esculenta. Cuttings. Plant-growth substances. Shoots, Rooting. Plant physfology.
Dominican Republic.

Results of trials conducted with cassava (Manihot esculenta Crantz) cuttings confirm the conclusion of
Went, Bouillenne et al. on the presence of substances(rhizocalines) capable of inducinghe neoformation of
rootlets. A new technique has been employed, using physiologically “inactivated,” but living cuttings
immersed in solutions (plant extracts, liquid media of fungi cultures, autolytic products of yeast and
bacteria, glucose. mineral nutritive solutions, etc.) or with physiologically active cuttings as “inductors" of
root formation under different conditions. Rhizocalines are campletely aspecific, widely diffuse in nature
and also formed by micro-organisms. (Author’s summary) CO0

0083-4742 PRABHUDESAL V. R. and NARAYANASWAMY,S. A tissue culture from tapioca, Plant
Science letters 4(4):237-241, 1975, Engl., Sum. Engl., 8 Refs., lllus.

Cassava. Manihot esculenta. Tubers. Tissue culture. Morphogenesis. Culture media. Plant-growth
substances. HCN content. India.

A tissue culture from cassava tubers was successfully established on a Linsmaier-Skoog medium,
supplemented with coconut milk, 2.4-dichlorophenoxyacetic: acid (24-D), kinetin and adenine. The
formation of roots was studicd; it was found that size and age of the tuber at culture played a part in initiating
callus induction and growth promotion. Chemical analysis of the primary explanted tissues of the intact root
and the cultured callus showed the absense of HCN in the latter, indicating progressive loss of its
biosynthetic potential. (Summary by T.M.) COO

0084-3260 MURTHY, H. B. N., RAO, G. R. and SWAMINATHAN, M. Studies on the starch-
synthesizing enzymes in taploca (Manihot wiilissima) roots. Enzymologia 18(1):63-75. 1957. Engl.,,
Sum. Engl., Fr., 21 Refs., lus.

Cassava. Tubers. Enzymes. pH. Temperature. Metabollsm. Starch productivity. Productivity. Cassava
starch. Analysis,

A study has been made of the starch-synthesizing enzyme system in cassava roots. Phosphorylase and Q-
enzyme have been found in the juice obtained from the fresh roots. Methods for the purification of the 2
enzymes arc described. Some properties of the enzymes have been studied. The optimum pH ang
temperature for the action of the phosphorylase were 6.3 and 45°C, respectively, Phosphorylase synthesized
an amylose-type polysaccharide from glucose-1-phosphate. The quantity of inorganic phosphate liberated
during the action of phosphorylase on glucose-1-phosphate was found to be proportional to the quantity of
amylose formed. The optimum pH and temperature for the action of Q-enzyme were 6.9 and 31°C,
respectively. The Q-enzyme converted amylose into a polysaccharide with properties similar to that of
amylopectin. A similar polysaccharide was also formed by the combined action of phosphorylase and Q-
enzyme on glucose-!-phosphate. Q-enzvme was found to exert a marked accelerating effect on the rate of
synthesis of the polysaccharide by phosphorylase from glucose-1-phosphate. (Author's summary) C00
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0085-3041 COOPER, P. S. Plant injections for diagnostic and curative purposes. East African
Agricultural Journal 13:37-53. 1947, Engl.,Sum. Engl., 13 Refs.

Cassava. Mineral deficiencies. Leaves. Minerals. N. Groundnut. Stems. Sweet potatoes. Plant physiology.

The use of a hypodermic syringe for plant injections in the diagnosis of mineral deficiencies is described. It is
shown that patience and experience with relatively little technical skill is required and that highly accurate
results are obtained rapidly. In practice few disadvantages occur in using a hypodermic syringe for plant
injections on a large number of both temperate and tropical species of plants. The most useful types of
syringes are described, and the additional equipment required is listed. Three principal methods of injection
are described, two referring to leaf injections and one to stem injections. One method (the leaf veinal method)
involves the permeation of all major and minor veins by the injected solution, while the other method
involves the permeation of the tissue of an interveinal arca of the leaf and is therefore called the leaf tissue
method. The methods of injection most suitable to various common species of planfs are discussed as a
practical guide. It was found that the methods of injection, especially the leaf tissue method, for the diagnosis
of mineral deficiencies give a degree of accuracy rarely attainable in either experimental or diagnostic work.
The type, and strength of chemical solutions used for injections are given, the effect of both chemical and
mechunical damage is described. A brief outline of the symptoms attributed to deficiencics of some of the
major and minor elements is given, and the results of typical injection experiments are given. As far as
possible, all details relating to the physiological aspects of the injection methods are ommitted; this paper
refers only to the type of injections as used solely in diagnostic work. Reference is made to the use ofa
hypodermic syringe for injection purposes in the control of mosaic virus on cassava, {Author's summary)
C00

0086-2450 LONGMAN, K. A. Effects of orientation and root position on apical dominance in 4 tropical
woody plant. Annals of Botany 32(127):553-566. 1968. Engl., Sum. Engl,, 29 Refs., lllus.

Cassava. Cuttings. Rooting. Plant physiology. Shoots. Developmental stages. Plant reproduction. Manihot
esculenta.

Stem cuttings of cassava (Manihot esculenta Crantz), rooted at one of both ends, were grown at a range of
orientations from the vertical. Basally rooted cuttings showed strong apical dominance only in upright or
near-upright positions. Basal shoots generally dominated when the stem was horizontal, while completely
inverted stems exhibited weak apical dominance or no dominance at all. Cuttings rooted at the apical end
were little affected by changed orientation, apical dominance being present throughout. Effects of each
system could be detected in cuttings rooted at both ends. The results are discussed in relation to current
thinking on the mechanism of apical dominance, gravimorphic effects in woody plants and the role of the
“raot factor” in the control of shoot growth. (Author’s summary) C00

0087-3365 MASON, T.G. A note on growth and the transport of organic substances in bitter cassava
(Manihor wiilissima). Scientific Proceedings of the Royal Dublin Society 17(13):105-112. 1922, Engl..
Sum. Engl., 9 Refs., lllus,

Cassava. Growth. Tabers. Plant physiology. Stems. Plant development. Shoots. Apical meristems,
Developmental stages. Tuber development.

A study was undertaken to ascertain whether there was any evidence for the presence of a factor correlating
the activity of the cells of the apical meristem and the growth of the tuberous roots of bitter cassava.
Measurements of stem height were made weekly over a period of 18 weeks and also at the end of the 27th
week. Halfl the plants were ringed 15 weeks before the termination of the experiment. It was found that the
rate of growth of the ringed plants was not affected by the operation fora period of about 3 weeks when it fell
below that of the unringed plants. The weight of the tuberous roots of the ringed plants was approximately %
that of the unringed; the weight of the stem, on the other hand, was more than 12 times as heavy. It was
concluded that the activity of the cells of the apical meristem was not controlled by the supply of organic
substances available but was, on the contrary, determined by autogenous changes within the growing point.
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No cvidence was obtained of the presence of a factor correlating the activity of the apical meristem and the
growth of the tuberous roots. The experimental results were in accord with the view that the rate of growth of
the stem was conditiond by the catalytic activity of the cells of the apical meristem. (Author's summary) C00

0088-3463 VISWANATHAN, P. N. Starch synthesis in chiorophyllous tissues., Indian Jbohrnal of
Biochemistry 5:188-189. 1968, Engl., Sum. Engl., 8 Refs, . -

Cassava. Maize, Plant physiology. Metabolism. Plant tissues, Leaves. Enzymes. Biochemklry. Cassava
starch.

The relative efficiency with which particulate fractions from 5 different plant tissues utilize UDPG and
ADPG as substrates for the elaboration of starch has been studied. Particulate fractions from the leaves of
Manihot utilissima Poh|, and Zea mays Linn, failed to utilize UDPG, and those from Dendrophihoe falcata
Ertingsh utilized UDPG with only 12% efficiency as compared to ADPG, the particulate fractions from the
leaves of Luffa cylindrica Linn,and phylloclades of Nopalea dejecta Dalm-Dyck utilized UDPG with an
efficiency approaching that of ADPG. (Author's summary) C00

0089-2251 VISWANATHAN, P. N.,SRIVASTAVA, L. M.and KRISHNAN, P.S. Diurnal variationsin
some enzymes of carbohydrate metabolism in taploca leaves. Plant Physiology 37(3):283-287, 1962,
Engl., Sum. Engl., 25 Refs.

Cassava. Leaves. Metaholism. Plant physiologica) processes. Carbohydrate conten. Laboratory
experiments. Plant physiology. Analysis. Proteins. Enzymes. Cytology. Photosynthesis. N,

A diurnal variation in fructose-1, 6-diphosphate aldolase and starch phosphorylase was observed in the
leaves of the cassava plant; the activitics were higher during the day than at night. The fluctuation in
phosphorylase activity was not associated with a change in its intraccllular distribution. Of the 3 fructose-
diphosphatase activities (alkaline, neutral and acidic),only the alkaline enzyme showed a diurnal variation;
the activity was maximum at noon and minimum at midnight. These results support the hypothesis that it is
the alkaline enzyme that is directly involved in photosynthesis. Phosphoglucomutase activity did not showa
prominent fuctuation, but there seemed to be a distinct tendency for higher activities at night. Glutamic-
oxaloacetic transaminase activity scemed to be constant in all the samples collected during a 24-h period.
Assays by the mixed homogenate technique eliminated the presence of activator or inhibitor as the cause of
alterations in activity. The data can be interpreted in terms of variation in formation of enzymes. There was
no significant change in the protein content or total and nonprotein N. Itis likely that enzyme protein was
being formed and removed by transformation occurring among the various proteins and not by fresh
synthesis from nonprotein N. The significance of the observed diurnal activity in enzymes is discussed from
the point of view of carbohydrate synthesis during the day and breakdown at night. (Author's summary)
Coo

0090-4534 TANG, P.S., TAI Y.L. and LIANG. Y.L. The effects of cyanide on the rate of oxygen-
consumption and P* uptake by cyanogenic tissues of the cassava (Manihot esculenta)tubers. Scientia
Sinica 14(11):1617-1623. 1965, Engl., Sum. Engl., 9 Refs., Illus.

Cassava. Cyanides. Plant respiration. Plan assimilation. Plant tissues, Tubers. Laboratory experiments. P,

The effects of cyanide on the rate of respiration(oxygen-consumption, Qog)and P» uptake were studied in
rind tissue discs from root tubers of cassava, Manihot esculenta. The following results were obtained: ()
Cyanide (10-* M, buffered at pH 7) did not inhibit the rate of respiration but markedly stimulatzd (about
168% of control rate) the process. Within the range of concentration tested (10-3 1o 10-2 M, pH 7), Qo2
increases with cyanide concentration ina manner indicative of rate| substrate relationship. This stimulation,
as well as the ground rate, is heat labile. (2) Tissue extracts made with Sorensen phosphate buffer gave an
easily measurable rate of Qoy, which was stimulated by cyanide to the same extent (abouth 180% of control
rate) as in tissue discs, The stimulated rate, as well as the ground rate of Qoy,is heat labile ltappears thatat
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least the bulk of thecynm&c- stimulated Qoy is locatedin the extractable parts of the cassava tissue and is
therefore extramitochondrial. Azide (10-} M,pH7) also stimulates tissue respiration, but to a slightly lower
extent than cyanide. (3) Contrary to its stimulatory effect on the rate of rcsplratlon cyanide (102 M,pH7)
Anhibits P2 uptake by the cassava rind tissue discs to 70% of the control rate. This inhibition is significantly
weaker than that for the same process in wheat seedlings (about 10% of the control rate). On the other hand,
P22 uptake by cassava and wheat seedlings are strongly inhibited to about the same degree (29 and 18%) by
DNP, the uncoupling agent for phosphorylation. !t was concluded that the respiration-dependent process of
p1 upmkc in the tissues of a cyanogenic plant (cassava), like that in other commonly investigated plant
tissues, is also mediated largely through the process of oxidative phosphorylation. The bulk of the cyanide-
stimulated Qog is extramitochondrial. The physiological significance of this enzyme-mediated stimulatory
effect by cyanide was considered in the light of a detoxication mechanism. (Author's summary) C00

0091-017S MORAN, E.F. Energy flow analysis and the study of Manihot esculenta Crantz.  Acta
Amazonica (Brazil) 3(3):29-39. 1973. Engl.. Sum. Engl., Port., 11 Refs., llus,

Cassava. Ecology. Plant physiology. Plant physiological processes, Climatic requirements. Developmental
research. Manihot esculenta. Brazil,

The task of cultural ecology is to trace energy flows (naturc-man-ccosystem) and is the basis of the
methodology used in thisstudy. Energy flow language and diagrams are defineds The potential of cassavaas
a food of the future is outstanding for its rugged ccological adaptations. A general model for future study of
cassava in cgntext (experimental station, shifting cultivation, large commercial farm) is fully explained. A
gréat deal ol sociocultural data (agricultural patterns) must be collected to aid in this type of approach.
(Summary by T.M.) C00 D00

0092-2303 PORTUGUEZ A., J. D. and MOGILNER, I. Crecimiento in virro de raices de Manihot
esculenta er: distintas condiciones de iluminacion y temperatura. (Growth in vitro of roots of Manihot
esculenta under different conditions of light and temperature. Bonplandia 2(7):113-120. 1967. Span.,
Sum. Span., Engl., 1] Refs.

Cassava. Manihot esculenta. Plant physiology. Roots. Labozatory experiments. Growth, Culture media.
Temperature. Illumination. Growth-chamber experimentr. Plant development. Argentina.

In vitro growing of Manihot esculenta roots was studied r.nder different conditions of light and temperature.
Roots obtained from apices cultivated in vitro in a solid Torrey medium were kept in rooms, greenhouses
and stoves. There were 3 variants: (1) continuous light for 24 h, (2) natural day (11 hlight and 13 hdarkness),
and (3) darkness for 24 h. Each variant had 2 su'variants: (a) high temperatures for 24 h and (b) high
temperatures during t . day and low temperatures «: night. In variant (1) sunlight was used during the day
and artificial light at night. It was found that composiion of the nutrient medium affected apex growthand
rhizogenesis. The Torrey medium was better than W .ite's, and high temperatures for 24 h with continuous
light or a natural day improved root growth. A green coloration was found in the roots, probably due tothe
presence of chlorophyil as a result of the light. (Author’s summary) C00

See also 0037 0152 0406 0458 0498 0734 0737 0747 0748 0898
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0093-0017 MOGILNER, 1., ORIOLI, G. A. and PORTUGUEZ A., ). D. Influencia de la intensidad
luminica en el crecimiento “in-vitro™ de dpices radiculares dé¢ mandioca. (The influence of light
intensity on the in vitro growth of cassava root apexes). Bonplandia 2(6):107-112, 1967. Span., Sum.
Span., Engl., 18 Refs.

Cassava, Manihot esculenta. Root apex. Roots. Laboratory experiments. Culture media. Plant physiology.
Ilumination. Rooting. Developmental stages. Argentina.

Growth of Manihot esculenta roots in vitro was  studied under different conditions of illumination. Roots
obtained from a cultivation of apexes in vitro in a solid medium with 3 different carbohydrated sources
(sucrose 3%, glucose 3¢¢, and lactose 34) were later cultivated in solid Torrey's medium with sucrose 3¢
under 5 different conditions of illumination: (a) 50,000 luxes (sunlight), 12 hours; (b) 3,000 luxes (artificial
light), 24 hours. The temperature for all conditions was 31°C during the day and 21°C at night. After 2
months, it was found that the roots grew more under conditions*a"™and “b* and the concentration of HCN
decreased in almost all of them. The different carbohydrate sources where the apexes were growing
influenced the later growth of roots. (Author's summary) CO1

0094-0120 NARTEY, F., MOLLER, B. L. and ANDERSEN, M.R. Changes in the major constituents of
Manihot esculenta seeds during germination and growth. Economic Botany 28(2):145-154. 1974,
Engl.. Sum. Engl., 35 Refs., Iilus.

Cassava. Manihot esculenta. Seed. Composition. Fat content. Developmental stages. Germination. Starch
content. Soluble carbohydrates. Timing. Plant physiology. Growth, Protein content,

An investigation was made of the changes in concentrations of the major storage reserves of cassava seeds
that occur during germination and growth in the dark and in the light. Evidence supports the occurrence of
exceptionally high levels of lipids and proteins, thus making cassava seeds a potential source of dietary and
industrial fats and proteins. The massive mobilization and conversion of storage lipids into carbohydrates
during germination and the activating influence of light on the lipolytic activities of seedlings are described.
The relationship of these changes to the metabolic activities of other germinating oleaginous seeds is
discussed. (Author's summary) C01 CO3

0095-0096 WHOLEY, D. W. and COCK, J. H. Onset and rate of root bulking in cassava, Experimental
Agriculture 10(3):193-198. 1974. Eng., Sum. Engl., 5 Refs., Hlus.

Cassava. V\anihot esculenta. Developmental stages, Tuber development. Roots. Production. Productivity.
Cultivars. Composition. Dry matte  Timing. Field experiments. Tuber productlvity. Colomhia.

Thirteen cultivars of cassava were planted with wide spacing and harvested after 2, 3, 5 and 7 months.
Differences in root yield after 7 months were caused by variations in rate of root bulking and were not
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associated with differences in onset of root bulking, which occurred during the second month of growthinall
varieties that produced thickened roots. (Author's summary) C0l D03 :

0096- 1541 SENA. Z. F. DE and CAMPOS, H. DOS R. Studo do sistema radicular da mandioca
(Manihot esculenta Crantz) submetidas a diferentes frecuencias deirrigacjio. (Study of the root system
of cassava under different periods of irrigation). Cruz das Almas, Brasii, Universidade Federal da
Bahia, Escola de Agronomia. Brascan Nordeste. Serie Pesquisa 1(1):41-52. 1973. Port., Sum. Port.,
Engl., 12 Refs., lllus.

Cassava. Manihot esculenta. Roots. Plant development. Irrigation, Water requirements (plant), Brazil,

A study was made of the root distribution of cassava (Manihot esculenta Crantz) under varying irrigation
treatments in oxisol series Sede Escola de Agronomia, Cruz das Almas, Bahia, Brazil. The root system
reached, respectively, depths of 0.60, 0.80, 0.60, and 1.40 m, The highest amount of roots was present in the
upper 10 cm-layer; i.e., 97.56%, 90.96%, 98.41%and 28.81%, respectively. The last treatment did not receive
any irrigation water. (Author's summary) C01

0097- 1829 SHANMUGHAM, A. and SRINIVASAN, C. Influence of number of shoots per plant on the
growth and yield of cassava (Manihot esculenta Crantz). Farm Journal (India) 14 (7):17-19, 1973.
Engl., Sum. Engl., 4 Refs.

Cassava. Manihot esculenta. Propagation. Shoots. Propagation materials. Cuttings. Plant physiology.
Plant height. Plant development. Tuber productivity. Productivity. Growth. India.

Studies were undertaken during 1970-72 to investigate the influence of single and multishoots per plant on
the growth and yield of cassava var. Malavella. Results revealed that plants with 2 shoots outyielded the
single and multishooted plants, registering narrow tuber-shoot ratio. This practice is sure to increase the
yield per unit area and could be commercially recommended. (Author’s summary) C01 D03

0098-1778 WILLIAMS. C. N. Growth and productivity of tapioca (Manihot utilissima}. 1V. Development
and yield of tubers. Experimental Agricuiture 10(1):9-16. 1974. Engl., Sum. Engl., 15 Refs., Nlus.

Cassava. Manihot esculenta. Plant physiology. Plant anatomy. Growth. Roots. Tuber development. Tuber
productivity. Developmental stages. Productivity.

Root measurements on 3 Malayan varieties of cassava (high- medium- and low-yielding clones) showed that
the onset of tuberization brings about a slowing down or cessatiog of growth in root length, but no changes
in stem growth rate were associated with the onset of tuber growth. High yield was associated with high tuber

weight rather than with tuber number, which could be related to the size of storage tissue c¢lls formed by the
root cambium. The process of tuberization in cassava is discussed generally. (Author’s summary) CO1 D03

0099-2476 SYKES, J. T. and HARNEY, P. M. Cassava propagation: the effects of rooting medium and
IBA on root initiation in hardwood cuttings. Tropical Agriculture (Trinidad) 51(1):13-21. 1974,
Engl., Sum. Engl., 4 Refs., Ilus.

Cassava. Roots. Shoots. Propagation. Cultivation. Cuttings. Propagation materials, Developmental stages.
Rooting. Plant-growth substances.

The beneficial effects of IBA at 8000 ppm in promoting rooting are described. Different types of fully
mature, hardwood cuttings of 3 cassava clones were rooted in sphagnum peat and in perlite under mist.
Treatment with IBA had an adverse effect on initial shoot development, especially on cuttings inserted in
perlite. In peat, root length was stimulated particularly during the second week after insertion. Whether this
was due to higher temperature or differences in the rooting medium characteristics as compared to perlite,
requires further investigation. Shoot length increase in peat was also considerable, especially when cuttings
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http:0.60,0.80,0.60

were completely covered with peat, The presence of live, healthy buds was found to be essential for complete
regeneration. With viable buds present, more than 90% of all the cuttings produced roots and shoots within 2
weeks. Young rooted plants established from multibud, single bud or eye cuttings could serve as stock plants
to provide a lasting source of nonlignified shoots. As cuttings, these shoots may be readily rooted to givea
rapld multiplication rate of selected cassava clones, cither of new genotypes or virus-tested plants. (Author'’s
summary) C0l1 D02

0100-1713 INDIRA, P.and SINHA,S. K. Studies onthe initiation and development of tubers in Manikc
esculenta Crantz. lndian Journal of Plant Physiology 13(1):24-39. 1970. Engl., Sum. Engl., 26 Refs,
Nlus,

Cassava. Manihot esculenta. Propagation. Plant physiology. Cuttings. Plant anatomy. Plant-growth
substances. Roots. Tuber development. Developmental stages. India.

Studies on the mechanism of tuber differentiation and development in Manihoy esculenta were undertaken,
Marphologically speaking, tubers of this plant are roots. Stem cuttings used for propagation produce roots
both from nodes and from callus. There is no anatomical difference in the roots originating from both
regions, and both are capable of producing tubers. The excision of buds reduces the number of roots
originating from callus, The application of glucose or sucrose to cuttings devoid of buds enhances root
formation. The presence of leaves does not seem to be necessary for root formation and growth; however, the
application of GA3 and CCC reduces the number of roots originating from callus, while NAA enhances it.
Secondary growth starts 3 weeks after planting. This is followed by starch deposition in secondary xylem of
roots and apparently represents the first stage of tuber differentiation. Secondary growth and starch
deposition occur even in the absence of buds on stem cuttings but are considerably delayed. However, the
application of glucose or sucrose hastens secondary growth and starch deposition. The application of GA3
inhibits starch deposition and tuber development. Tuber differentiation in Manihot seems to he associated
with the initiation of secondary growth of roots. This is contrary to plants bearing stem tubers, where tuber
differentiation is assaciated with the change of polarity in the apical bud. (Aurhor's summary) C0l

0101-1544 CONCEICAO. A. J. DA.. CUNHA, H. M. P. DA. and SAMPAIOQ, C. v. Germinngio da
semente da mandioca (Manihot esculenta Crantz), (Seed germination in cassava, Manihot esculenta
Craniz). Cruz das Almas, Brasil. Universidade Federal da Bahia, Escola de Agronomia. Brascan
Nordeste. Serie Pesquisa 1(1):21-24. 1973. Port., Sum. Port., Engl., 7 Refs.

Cassava, Manihot esculenta. Developmental stages. Germination. Seed. Brazil.

Germination of cassava sced was affected by the place of germination. The “ripado™ (a semienclosed
structure) was shown to be a very efficient place as observed in studies conducted over a tliree-year period.
(Author’s summary) C0I :

0102-1697 MAGOON, M, L., JOS, J. S. and BASUDEVAN, K. N. Male sterile cassava,  Nucleus
11(1):1-6. 1968. Engl., Sum. Engl., 12 Refs., Illus,

Cassava, Plant fertility. Flowers. Pollen. Microsporogenesis. Plant physiology. Cytology. Developmental
stages. Manihot esculenta.

Comparative developmental studies of 1 fertile male and 6sterile male lines of Manihot esculenta were made
with regard to the flower, microsporogenesis and development of the male gametophyte. In the 5 sterile male
lines, degeneration of individual microspores 1s probably due to the failure of the microspores to separate
from the tetrad, which leads to the formation of empty anthers. However, in the sterile male line, CTCRI-
1417, pollen abortion has been attributed to the persistent nature, abnormal behavior and development of
tapetum. The nutritive relationship between the developing microspores and the tapetum has also been
stressed. Based on cytological data, it has been suggested that meiotic abnormality is not the cause of pollen
degeneration in the material studied. (Author's summary) CO1
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0103-0392 BOLHUIS, G. G. Influence of length of the illumination period on root formation in cassava
(Manihot utilissima Pohl). Netherlands Journal of Agricultural Science 14(4):251-254, 1966, Engl.,
Sum. Engl., 6 Refs., lllus.

Cassava, Plant physiology. Rooting. Development stages. Photoperiod. Manihot esculenta. Cultivars,
Plant development.

Sprouted cuttings of 6 cassava cultivars were subjected to treatments with different light periods (10 h
daylight, 10 h daylight plus 2 h weak light, 10 h daylight plus 4 h weak light, and 10 h daylight plus 6 h weak
artificial light, respectively) in order to study root formation under these conditions, The results make it
evident that the optimal light period is about 12 h; longer light periods inhibit root formation. In this respect
cassava must be considered as a short-day plant. (Author's summary) CO1

9104-2083 NORMANHA, E. S. Acido 4- cloro-2-metilfenoxibutfrico (CMPB) como horm8nio
estimulante do enraizamento.( The chemical 4-chloro, 2-nmethylphenoxybutyric acid (CM PB)asa root-
inducing hormone). Bragantia 17:41-44. 1958, Port., Sum. Engl., Iilus.

Cassava. Plant-growth substances. Propaga‘tlon materials. Rooting. Cuttings. Herbicides. Developmental
stages. Brazil.

Field studies on the herbicidal properties of the commercial product known under the trade name Tropotox.
which contains the sodium salt of the 4-chloro, 2;methylphenoxybutyric acid (CMPB), have indicated that
this chemical may act as a hormone-like substance, inducing adventitious root formation on the stenis of
certain weeds. Preliminary tests with cassava (Manihot utilissima Pohl) cuttings have confirmed that
Tropotox has a stimulating effect on root formation. (Author’s summary) C01

0105-2082 SRINIVASAN, K. The effect of hormone application on root formation and yield in taploca,
Agricultural Research Journal of Kerala 3(1):1-4. 1965. Engl.. Sum. Engl.,8 Refs.

Cassava. Rooting. Cuttings. Tubers. Processing. Plant-growth substances. Productivity, Propagation
materials. Cultivars, Tuber productivity. Plant development. India. Developmental stages.

Treatment of cassava cuttings with a root-inducing hormone results in an increase in the number as well as
the total length of roots. The number of tubers per plant is not altered as a result of hormone treatment,
which may be a varictal character. Inducing better initial root formation in cassava is found to result in _
higher tuber weight. (Author's summary) C0l D03

0106-1925 ENYI, B. A. C. Growth, development and yield of some tropical root crops. Papua, Néw
Guinea, University of Papua, 1973. 36p. Engl., Sum. Wnfl., 27 Refs.

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973.

Cassava. Root crops. Plant development. Growth. Developmental stages. Tuber development,
Productivity. Fertilizers. N. P. K. Ca. Leaf ares. Leaves. Tuber productivity. Planting. Timing. Plant
physiology. Developmental stages.

The main factors affecting the yield of tropical root crops are rate and period of bulking and where light is
not a limiting factor, leaf arca duration. The effect of sced size on tuber yield is due mainly to its effect on
rate of bulking and leaf arca duration. Thedifference in root tuber yicld between varieties of root cropsis due
mainly to the differences in their rate of bulking and in some cases to the duration of bulking and lcaf area
duration. The effect of planting and mulching time on root tuber yield is due mainly to leaf area duration,
The spacing effect on root tuber yield is due to leal arca duration and rate of bulking per unit area of land
surface. The effect of staking on root tuber yield is due tg its effect on leaf area duration, rate and duration of
bulking. The age of sett effect on tuber yield is brought about by the differences in leaf area duration due to
the differences in lcaf area indices of different-aged setts. In breeding for high yield, one has to bear in mind
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these factors which contribute to the final yield of the plants and the morphological attributes of the plants
which affect these factors. The ideal tropical root crop then will be the one with high rate of bulking, greater
duration of bulking and greater leal area duration. Greater leaf area duration can be achieved by a
combination of high leaf area index with a short period of leaf growth or low leaf area index with longer
period of lcaf growth. The latter combination is a better one, provided that the leaf area index does not
remain below the optimum for maximum production for a long periad. In most root crops, leaf area
duration between the time of tuber initiation and final harvest is very important, and insome the number of
tubers initiated depends on the leaf area of the plant at the time of tuber initiation. 1t is essential, therefore,
that breeders produce plants with rapid leaf development “between the time of planting  and tuber
initiation; after tuber initiation, such plants should maintain an optimum leaf area index for maximum dry
matter production for a long period. The partition of the assimilates between the aeriz! and underground
portion of cassava varieties is very important, and plant breeders should select only those cassava varieties in
which a greater portion of the assimilates is diverted into the root tubers rather than into the stems; also
agronomic practices should be geared towards the encouragement of greater diversion of the assimilates into
the root tubers. fAuthor's summary) C0l1 D03

0107-5203 IBN-MOHAMED TAMIN, M. S. Toward production of virus-free manioc plants (Manihor
esculenta Crantz). Serdang, Malaysia, Malaysian Agricultural Rescarch and Development Institute
(MARDI), 1975. 5p. Engl., Sum. Engl., 3 Refs.

Paper presented at the National Plant Tissue Culture Symposium, Kuala Lumpur, 1975,

Cassava. Manihot esculenta. Tissue culture. Plant development. Culture media. Rooting. Plant-growth
substances. Leaves. Petioles. Stems. Malaysia.

Stem internodal sections about 2 mm long, excised from the 2nd to $th nodes from the apex, were grown ona
synthetic agar medium containing a known ratio of auxin to cytokinin. Two types of callus were observed on
the explants: (1) the “suriounding callus,” which originated from the epidermal or subepidermal region and
developed around the sides and lower region of the explants and (2) the “central callus” which originated
from the pith region and developed on the upper surface of the explants. High levels of auxin appeared to
stimulate greater root formation. It was ohscrved that younger explants (excised nearer the apex) formed
more roots. The roots appeared to originate from the cambial region of the stem; their development
appeared to be arrested after a stage, probably due to the formation of an abscission layer at the base of the
roots. Shoot formation was not observed even at relatively high levels of cytokinin. Gibberellic acid did not
initiate organogenesis. Current work is centered on developing a hormonal treatment capable of initiating
balanced organogenesis (i.e., both shoot and root initiation) from the callus. (Author's summary ) CO1

0108-3092 ENYI, B. A. C. Growth rates of three cassava varieties (Maniliot esculenta Crantz) under
varying population densities. Journal of Agricultural Science 81(1):15-28. 1973, Engl., Sum. Engl., 12
Refs., Ilus.

Cassava. Manihot esculenta. Spacing. Growth. Plant development. Productivity, Cultivars. Rainfall data.
Dry’matter. Composition. Tubers. Leaf area. Plant assimilation. Plant physiological processes. Leaves.
Analysis. Field experiments. Research. Tuber productivity, Tuber development.

The effect of variety and spacing on growth, development and yield and the relationship between growth,
development and yield in 3 cassava varieties were investigated during the 1971-72 growing seasons. Msitu
Zanzibar outyielded Aipin Valenca, and these 2 varietics in turn outyielded Amani 4026| 16. The varictal
effect was associated with differences in the rate of bulking. Increase in plant density led to an increase in the
yield of tubers per hectare, the mean increase being greater in Aipin Valenca than in cither Amani4026] 16 or
Msitu Zanzibar. Increase in plant density from 12,000 to 18,000 plants| ha led to a decrease in tuber yield in
Amani 4026|16. The calculated optimum density for maximum yield was 6.7, 6.4 and 5.6 plants| m2,
respectively, for Msitu Zanzibar, Aipin Valenca and Amani 4026| 16. The spacing effect on tuber yicld was
associated with differences in the rate of bulking. Aipin Valenca was usually taller than the other varieties;
and in general, increase in plant density increased plant height. Final total dry matter] m? was greater in
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Aipin Valenca and Msitu Zanzibar than in Amani 4026] 16; and with the exception of the last variety,
TDM| m?increased with increasing plant density. TDM| plant was greater in Msitu Zanzibar than in Aipin
Valenca, and these two varietics had greater dry weight| plant than Amani 4026( 16. In the 3 cassava
varicties, the dry weight| plant increased with decreasing plant density. A greater proportion of the TDM
was diverted into the root tubers of Aipin Valenca and Msitu Zanzibar than in Amani 4026 16. Generally,
increase in plant density decreased the proportion of TDM diverted into the root tubers. Mean crop growth
rate increased with increasing plant density whereas mean net assimilation rate and relative growth rate
decreased with increasing plant density. Amani 4026| 16 and Aipin Valenca had a greater mean crop growth
rate and a greater net assimilation rate than Msitu Zanzibar, Mean relative growth rate was greater in the last
than in the first 2 varieties. Leaf area index and leaf area duration were greater in Msitu Zanzibar thanin the
other 2 varietics and tended to increase with increasing plant density. There was a close and positive
relationship between rate of bulking and root tubsr yiclds:the lack of a positive relationship between leaf
area duration and tuber yield is also discussed. (Author's summary) C01 D02 D03

0109-3441 KARTHA, K. K. eral. Regeneration of cassava plants from apical meristems. Plant Science
Letters 2:107-113. 1974, Engl., Sum. Engl., 6 Refs., Illus.

Cassava. Cultivars. Apical meristems. Morphogenesls. Plant development. Research. Growth-chamber
experiments. Laboratory experlments. Plant-growth substances, Culture media. Propagation. Plant
reproduction. Rooting. Tuber development.

Cassava plants were regenerated from meristems of 5 cultivars: Colombia no. 800, Llanera, Venezuela no.
255, Ecuador no. 133 and Mexico no. 35. Using benzyladenine (BA), gibberellic acid (GA3) and
naphthaleneacetic acid (NAA) at molar concentrations of 5¢10-7, 10-” and 10-¢, respectively, resulted in
complete plant development on Murashige-Skoog (MS) medium, supplemented with vitamins as in Bs.
GA in combination with NAA resulted in root formation whereas BA with NAA produced callus and
storage roots. The meristems were cultured in a growth cabinet at 26°, 60% RH, and exposed to a light
intensity of 4,000 1 from cool, white fluorescent lamps using a light and dark cycle of 18] 6 h. (Author's
summary) CO1

0110-0538 GRANER, E. A. Notas sSbre florescimento e fructificagio da mandioca. (Notes on the
Slowering and fructification of cassava). Bragantia 2(1):1-12. 1942, Port., Sum. Engl., 6 Refs., Illus.

Cassava. Flowering. Anastrepha pickelli. Teleocoma crassipes. Entomology. Pests, Fruiting. Injurious
insects. Noxious animals. Pollination. Plant reproduction. Dcvelopmental stages. Plant dc velopment.

The flowering habits and the fructification of casstva (M. utilissima Pohi) are described. Mention is made
of the small production of flowers per plant, the attack on male flowers by the fly Teleocoma crassipes
Aldrich, and the attack on the fruit by the fly Anastrepha pickelli C. Lima. The difficulties of controlied
pollination is emphasized, and a practical method of obtaining Fy sceds is discussed. (Author's summary)
Coj

0111-3498 SENA, Z. F. DE and CAMPOS, H. DOS R. Estudo do sistema radicular da mandioca,
Manihot esculenta Crantz, submetida a diferentes frequencias de irrigace. (Study of the roos sysiem
of cassava, Manihot esculenta Crantz, under different irrigation treatments) Cruz das Aimas, Bahia,
Brasii, Universidade Federal da Bahia, Escola de Agronomia, 1973. 15p. Port., Sum. Port., Engl,, 12
Refs.

Cassava. Manihot esculenta. Roots, Irrigation. Water requirements (piant). Soil requirements. Cultivation.
Research, Field experiments. Rooting. Deveiopmental stages. Brazii.

A study v.as made of root growth and distribution in cassava (Manihot esculenta Crantz) in a latosol at the
Escola de Agronomia in Cruz das Almas, Bahia (Brazil). The 210-day-old plants were given the foliowing
treatments: A, irrigated cvery 10 days; B, every 14 days; C,cvery i8 days;and D (control), noirrigationin
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order of treatments, 97.56, 90.96, 98.41 and 28.819% of the roots were located in the upper layer of soil, 0-10
cm deep. Maximum depth reached by the root systems were 0.70, 0.80, 0.60 and 1.40 m, respectively.

(Summary by S.S. de S. ) Col

0112-0394 SINHA, S.K. and NAIR, T. V.R. Leaf area during growth and yielding capacity of cassava,
Indian Journal of Genetics and Plant Breeding 31(1):16-20. 1971, Engl., 3 Refs.

Cassava. Leaf arca. Productivity. Plant development. Rainfall data. Photosynthesis. Plant physlology.
Growth. Tubers productivity. India.

Photosynthetic efficiency is one of the most important characteristics of a plant, partly determining its
economic yield; it is controlled by a number of factors including number, shape, orientation and area of
leaves, and plant geometry. In an experiment to discover the role that leaf retention might play in the yield
capacity of cassava, leaf number, leaf area and tuber yield were recorded monthly for 7 months. Results
indicate that cassava strains differ considerably in their leaf area and yield. Strains of cassava have a
tendency to shed leaves as they grow, resulting in a reduced leaf area. It appears, therefore, that the leaf
characters are important factors contributing to yield in cassava. These characters can be evaluated and
employed in breeding programs for obtaining desirable plant types. (Summary by P.A.C.) C0l

See also 0040 0041 00680073 0078 0113 0350 0363 0389 0424 0486 0508 0544 0547 0570
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Co2 Cyanogenesis

0113-1788 INDIRA, P., MAINL S. B. and MANDAL, R. C. Effect of growth on the cyanoglucoside
content in Manihot esculenta Crantz. Current Science 41(9):339-340. 1972, Engl., 7 Refs.

Cassava. Manihot esculenta. HCN content. Plant physiology. Plant-growth substances. Cuttings. Rooting.
Growth. India.

Stem cuttings of cassava (M. esculenta) H-57, a hybrid having 6-8 buds, vere given a presoaking treatment
tor 16 h with various growth regulators like NAA, IAA, indole-3-butyiic acid, and IPA at 10-50 ppm. The
treated cuttings were planted in pots containing sawdust and were watered. On day 30, the HCN inroots was
established by a colorimetric method. The HCN content in roots was considerably reduced by the various
growth regulators tested, and the effect of these regulators was more pronounced at higher concentrations
(50 ppm). Although the maximum effect on reducing HCN content was noted at 75 ppm concentration, the
optimum concentration for thesc growth regulators in invariably all the treatments, was 25-50 ppm.
(Summary by Chemical Abstracts) C02 C01 C0O3

0114-0613 BRUIJM, G. H. DE. Etude du caracter cyanogenetique du manioc (Manihot esculenta Crantz).
(A study of the cyanogenic character of cassava). Mededelingen Landbouwhogeschool 71(13):1-140,
1971. Fr. Sum. Fr., Engl., Dutch., 135 Refs., Illus.

Cassava. Manihot esculenia. Cyanogenesis. Cyanogenic glucosides. Amygdalin. Linamarin. Lotaustralin.
HCN. Analysis, Tubers, Plant physiology. Cortex. Pulp. Leaves. Clones. Fertilizers, Climatic requirements.
Drought. Plant development. Soil fertility. Enzymes. Linamarase. Detoxification. Detoxification processes,
Drying. Rasping. Pulping. Boiling. Glucose. Timing. Metabolism. Toxicity. Dry matter.

Among thz 67 Ivory Coast clones analyzed for cyanogenctic glucoside content, Tabouca and A 13 were
chosen as examples of less toxic and Ta25 and 461 of more toxic forms. The difference between the higher
concentration of the glucosides in the tuber bark and the lower concentration in the inner part of the tuber
was more marked in the less toxic clones than in the more toxic. The less toxic differed from the more toxic
mainly in the glucoside concentration of the inner tuber. It is suggested that the less toxic clones can
metabolize glecoside more than the more toxic, the conversion probably taking place in the cortical zone of
the tuber. Within clones, glucoside content was correlated with average root weight (r = + 0.35), Between
clones, the glucoside content of the leaves was correlated with the glucoside cantent of the peeled tubers (rs= +
0.55) and with the dry-matter content of the roots (ra+0,34). The glucoside content of the peeled tubers was
correlated with the dry matter content of the leaves (r=-0.33) and the dry matter content of tubers (r =-0.,40).
(Summary by Plant Breeding Abstracts) C02

0115-0717 CONN, E. L. Cyanogenic glycosides. Agricultural Food and Chemistry 17(3):519-526. 1969,
Engl., Sum. Engl.,, 73 Refs.

Cassava, HCN, Cyanogenic glycosides, Plant tissues. Amino acids. Tyrosine. Toxlcity., Hydrolysis.
Analysis, Enzymes. Detoxification processes. Drying. Cyanogenesis. Linamarin.
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Approximately 1000 plant species representing 90 families and at least 250 genera have been reported to be
cyanogenic. Several dozen species have been studied in greater detail (in some instances because of their
economic significance), and 11 cyanogenic glycosides have been identified. The majority of these are formed
by the plant from one of four amino acids (valine, isoleucine, phenylalanine and tyrosine) by means of a
biosynthetic pathway involving oximes, nitriles and ¢ -hydroxynitriles (cyanohydrins). The cyanogenic
glycosides are toxic because they yield hydrogen cyanide (HCN) when enzymically degraded. Enzymatic
hydrolysis results when the plant tissue is crushed or otherwise disrupted, but hydrolysis by the digestive
enzymes of an animal feeding on cyanophoric plants may also occur. Plant tissues containing cyanogens may
be rendered less toxic by extraction or by maceration and dehydration to remove the volatile HCN,
(Author’s summary) C02

0116-0300 CLAPP, R. C. et al. Cyanogenesis in manioc: Linamarin and isolinamarin, Phytochemistry
5:1323-1326. 1966. Engl., Sum. Engl., 12 Refs.

Cassava. HCN. Cyanogenic glycosides. Linamarin. Analysis. Laboratory experiments. Cyanogenesis,

Good yiclds of the cyanogenetic glucoside linamarin were obtained from tubers of cassava (Manihot
esculenta Crantz) by a chromatographic procedure. From the reaction of acetobromoglucose and acetone
cyanohydrin, both the,- and p-anomers of the glucoside of acetone cyanohydrin were obtained, and
comparison of the properties of natural linamarin with those of the synthetic samples established the identity
of the natural glucoside as the f-anomer. The spectroscopic properties of the « - and f-anomers are
consistent with the configurational assignments. (Author’s summary) C02

0117-3401 BUTLER, G. W,, REAY, P. F. and TAPPER, B. A. Physiological and genetic aspects of
cyanogenesis in cassava and other plants, In Chronic Cassava Toxicity; proceedings of an
interdisciplinary workshop, London, 1973. Ottawa, Canada, International Devglopment Research
Centre, 1973. pp.65-71. Engl., Sum. Engl., Fr. 38 Refs.

Cassava, Plant physiology. Genetics. HCN. Cyanogenesis.

Available data on the pathways for degradation of cyanoglucosides and subsequent fate of the breakdown
products in cassava (Manihot spp) and other plants are discussed. Also considered is the degradation of
cyanoglucosides after ingestion by animals and parasitic organisms. The physiological and genetic factors
which give rise to variations in cyanoglucoside content in plants are also discussed. {Author's summary) C02

0118-0481 NARTEY, F. Studles on cassava, Manihot utilissima; Biosynthesis of asparagine-!4C from
4C-labelled hydrogen cyanide and its relations with cyanogenesis. Physiologia Plantarum 22:1085-
1096. 1969. Engl., Sum. Engl., 25 Refs.

Cassava. Manihot esculenta. Seed. Composition. Analysis, Cyanogenic glycosides. Metabolism. Plant
physiology. Cyanogenesis. Enzymes. Blochemistry. Proteins. Amino acids. Linamarin. Linamarase. HCN,
Isolation.

Seeds and seedlings of Manihot utilissima were analyzed for cyanogenic glycosides and free amino acids,
with special reference to valine and isoleucine, which serve as precursors of the aglycone moicties of
linamarin and lotaustralir.. Seeds contained traces of valine and isoleucine but no glycosides, whereas
seedlings contained high concentrations of these. Illumination of seedlings led to a steep increase in the
concentration of glycosides, followed by a decrease without excretion of detectable HCN. Seeds
accumulated asparagine, while seedlings accumulated both asparagine and glutamine in the storage and
transport of N. Seedlings incorporated 13.2% of label from valine-1C(U) and 2.4% of label from isoleucine-
1C(U) into linamarin and lotaustralin, respectively. In both cases, appreciable amounts of label were also
incorporated into asparagine: 49% of label from H'CN was incorporated into asparagine in which about
98% of total radioaativity was.located —in the amide-carbon atom. Tke different patterns of labeling which
occurred during the assimilation of H“CN and *COj showed that cyanide metabolism did not proceed via

36



CO, and that M. utilissima contains an efficient enzyme system which catalyzes the conversion on high
concentrations of HCN into asparagine, which subsequently enters different metabolic pools involved with
respiration, protein and carbohydrate syntiieses. Cyanogenesis in M. utilissima appears to be directly
influenced by available pools of valine and isoleucine, and the metabolism of HCN released from linamarin
and lotaustralin by the action of linamarase may be directly related to respiratory and synthetic processes by
way of the incorporation of HCN as a unit into asparagine. (Author’s summary) C02

0119-0446 BUTLER, G. W. The distribution of the cyanoglucosides, linamarin and lotaustralin, in higher
plants. Phytochemistry 4:127-131. 1965. Engl., Sum. Engl., 20 Refs.

Cassava. HCN. Linamarin. Lotaustralin. Glucose. Manihot carthagenensis. Cyanogenic glycosides,
Cyanogenesis. Linamarase.

In a survey of plants which had previously been reported to contain either linamarin or lotaustralin it was
found that both cyanoglucosides were generally present. Seeds of Hevea brasiliensis were exceptionalin that
only linamarin could be detected. The two cyanoglucosides were found to be present in a number of
additional species drawn from genera containing species already known to contain either linamarin or
lotaustralin, Implications of the similar distribution of the two cyanoglucosides are discussed with respect to
their biosynthesis. Manihot carthagenensis Muell. Arg. contained 96% linamarin and 4% lot australin,
(Author's summary) C02

0120-3402 CONN, E. E. Cyanogenic glycosides: their occurrence, biosynthesis and function. /n Chronic
Cassava Toxicity; proceedings of an interdisciplinary workshop, London, 1973. Ottawa, Canada,
International Development Research Centre, 1973, pp. 55-63. Engl., Sum. Engl., Fr., 38 Refs., lllus.

Cassava, HCN. Cyanogenic glycosides. Linamarin, Human health. Ataxic neuropathy. Endemic goitre,
Hydrolysis. Plant physiology. Cyanogenesls.

Cyanogenic glycosides are widely distributed among plants and in 2 classes of animals (Myripoda and
Insecta). The structure and distribution of some cyanogenic glycosides are discussed, in particular the
structure of linamarin and lotaustralin, which occur in cassava (Manlhot spp). The biosynthesis and
functions of these compounds are discussed, as well as their possible role in the etiology of tropical ataxic
neuropathy and goiter. (Author’s summary) C02 H02

0121-0607 NARTEY, F. Studles on cassava, Manihot utilissima Pohl; I: Cyanogenesis: The biosynthesis
of linamarin and lotaustralin in etlolated seedlings. Phytochemistry 7:1307-1312, 1963. Engl., Sum.
Engl., 15 Refs., lllus.

Cassava. HCN. Germinatlon. Linamarin. Linamarase. Amino aclds,'Leaves. Photoperiod. Manihot

esculenta. Seed. Cultivars. Cyanogenesis. Analysis. Laboratory experiments. Plant physiology. Plant
development.

No HCN could be detected in seeds of one cultivar of Manihot utilissima Pohl, whereas seeds of two other
cultivars contained 5.2-8.5 piT HCN| g fresh weight. However, 10-14-day-old seedlings of all 3 cultivars
contained 156-200 Je HCN| g fresh weight. Thus a rapid biosynthesis of cvanogenic material nccurred
during  germination. Chromatographic analysis showed that linamarin, 2(B-D-
glucopyranosyloxy)isobutyronitrile, accounted for 93%, while lotaustralin, 2(B-D-glucopyranosyloxy)2-
methylbutyronitrile, accounted for 7% of the total HCN evolved by autolyzing etiolated seedlings. L-Valine
1C(U) and L-isoleucine!*C(U) were incorporated by etiolated seedlings into the aglycone moieties of
linamarin and lotaustralin, respectively, indicating that amino acids are effective precursors of these
glucosides in M. utilissima. Seedlings of all 3 cultivars contained linamarase, the B-glucosidase which
catalyzes the hydrolysis of both glucosides. A crude preparation of the enzyme from leaves showed strong
activity against linamarin and lotaustralin, mild activity agdinst salicin and weak activity against B-methyl
glucoside and amygdalin. (Author's summary) C02
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0122-3399 NARTEY, F. Biosynthesis of cyanogenic glucosides in cassava, Manihot spp. /n Chronic
Cassava Toxicity; proceedings of an interdisciplinary workshop, London, 1973, Ottawa, Canada,
International Development Research Centre, 1973, pp.73-87. Engl., Sum. Engl., Fr., 28 Refs., [llus.

Cassava. Manihot. HCN. Biochemistry, Seed. Leaves. Roots. Germination. Linamarin. Amino acids.
Linamarase. Enzymes. Plant respiration. Cytology. Cultivars. Cyanogenic glucosides. Developmental
stages. Composition. Analysis. Plant respiration. Plant physiological processes. Plant tissues.
Cyanogenesis.

Cyanogenic materials could not be detected in sceds of sweet cassava ( Manihot spp.) cultivars, whereas low
levels of these materials were found in sceds of bitter cultivars, However, both types of seeds synthesized high
cyanogen levels during germination and growth, Linamarin, 2(B-D-glucopyranosyloxy) isobutyronitrile,
accounted for 93¢¢, while lotaustralin, 2(B-D-glucopyranosyloxy) 2-methylbutyronitrile, accounted for 7%
of the total cyanogenic glucosides in cassava. Seedlings efficiently incorporated L-valine-4C (U) and L-
isoleucine-1C (U) into the aglycone moicties of linamarin and lotaustralin, respectively. Appreciable
radioactivity from these amino acids were also incorporated into asparagine. Linamarase, the B-glucosidase
which catalyzes the hydrolysis of linamarin and lotaustralin. was identified and isolated in crude form from
seedlings and leaves of both sweet and bitter cultivars. Thus hoth cultivars contained the enzymes which
catalyze the biosynthesis and degradation of the glucosides. The free amino acid profiles of seeds and
seedlings indicated that during germination, the action of proteolytic enzymes on seed storage proteins
resulted in the rapid accumulation of valine and isoleucine, from which the glucosides were rapidly
synthesized. During seedling growth, the concentration of cvanogenic glucosides increased and then
fluctuated without the release of HCN. Studies with KHCN showed that HCN released intracellularly from
the glucosides was rapidly incorporated in asparagine and subsequently into metabolic pools involved with
respiration and protein and carbohydrate svnthesis. Cassava plants assimilated H“CN as efficiently as
#CO¢ in the light. The pathway of HYCN assimilation was found to proceed by the ration of cyanide with
serine and cysteine, which resulted in the formation of asparagine. Seedling homogenates showed the
presence of equally high activities of B-cyanoalanine synthase and rhodanese. the enzymes which catalyze
cyanide detoxification. Both enzyme activities were found to be localized in cassava mitochondria, which
showed very low sensitivity toward cyanide during respiration. Electron microscapic studies on cassava seed
tissues showed the presence of large amounts of fat and protein hodies in all cells. Organclles were little
differentiated. At the anser of active cyanogen synthesis, the cytoplasmic organelles were well developed,
especially in the roots. (Author's summary) C02

0123- 1616 SINHA, S. K., MAGOON. M. L. and INDIRA. P. Note on the possibility of controlling
increased cyanoglucoside content in cassava tubers caused by higher application of nitrogen. Indian
Journal of Agricultural Sciences 40(6):573-575. 1970. Engl., 5 Refs.

Cassava, Manihot esculenta. Tubers. Cyanogenic glycosides. HCN, Fertilizers. N, Cyanogenesis. Sweet
cassava, Bitter cassava. Field experlments. India.

A bitter and a sweet cultivar of cassava were givena basal dressing of PK and 100 kg N| ha as urea applied by
(a) incorporation into the soil, (b) foliar spray, or (c) 50 kg by fa)and 50kg by (b). In both cultivars, the HCN
content of the tubers was higher at 9 than at 10 months after planting and was higher in the bitter than in the
gweet cultivar. At 10 months after planting, the HCN content in both cultivars was in the order (a) >@©>
(b): in the bitter cultivars the contents were 176.1, 91.0 and 73.0 mg HCN| kg tubers with (a), (c) and (b),
respectively. The method of N application bad no effect on the number or weight of tubers| plant. (Summary
by Field Crop Ahsiracts) C02 C03 DOI

0124-0423 EGGUM, B.O. The protein quality of cassava leaves, British Journal of Nutrition 24:761-768.
1970, Engl., Sum. Engl., 21 Refs.

Cassava. Leaves. Dry matter. Amino acids. Methionine. Lysine. Cystine. Ca, P, Composition. Protein
content. Dietary value. Minera! content. Sodium. Magnesium. Digestibility.
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A chemical and biologica! evaluation was made of the protein content of some leaves and leafextracts from
the eastern region of Nigeria (Biafra); most were from cassava (Manihot utilissima). The protein content of
the leaves was from 30-40% {expressed as percentage of leaf dry matter). The concentrations of essential
amino acids were adequate, except for methionine. The biological criteria, true digestibility (TD) and
biological value (BV), showed that TD varied from 70-80%, whereas BV varied from 44-57%, dependingon
the methionine content. Adding methionine to a diet of cassava leaves raised BY from 499 (for the leaves
alone) to 80% (for the mixture). This relationship clearly shows that cassava leaves contain too little
available methionine. An investigation into the true availability of the amino acids showed that this is
somewhat variable, and only 60% of the methionine is available. The BV of cassava leaves combined with
Norwegian dried cod showed a mutual supplementation effect. {Author’s summary) C02 HO1

0125-0489 BISSET,F.H.etal. Cyanogenesisin manioc concerning lotaustralin, Phytochemistry 8:2235-
2247. 1969. Engl., Sum. Engl., 63 Refs,

Cassava. Manihot esculenta. Lotaustralin, Linamarin. Cyanides. Cyanogenic glycosides. Analysis.
Cyanogenesis. Metabolism. Plant physiology.

A glucoside of 2-hydroxy-2-methylbutyronitrile was shown to be present, in low concentration compared
with linamarin, in 3 samples of relatively bitter tubers of cassava (Manihot esculenta Crantz). The glucoside
was separated, as the trimethylsilyl derivative, by gaschromatography and identified by mass spectrometry.
The B-D-glucopyranosides of the enantiomeric hydroxy nitriles were synthesized from acetobromoglucose
and methyl ethyl ketone cyanohydrin, being separated by chromatography of the acetates. The less
levorotatory of the synthetic glucosides, having the * R "configuration at the asymetric center of the glucone,
was shown to be identical to the compound which occurs naturally in white clover (lotaustralin). (Author's
summary) C02

0126- 0491 WILLIAMS, C. N. Growth and productivity of tapioca (Manihot ulilissi;na) I1. Stomatal
functioning and yield. Experimental Agriculture 7:49-62. 1971. Engl., Sum. Engl, 13 Refs. llius,

Cassava. Growth. Productivity, Leaves. Stomata. Canopy. Plant development.

The stomatal functioning of high; medium- and low-yielding cassava clones was examined to see whether
yield could be associated with conductivity and| or resistance to moisture stress. A sensitive falling pressure
porometer was used to measure stomatal conductivity to the viscous flow of air at small pressure differences.
No marked differences were obscrved that could account for the large range in yields shown by the varieties,
but stomatal functioning could be related to canopy type and to planting conditions. In general the
conductivity values of all 3 varieties were very low compared to many other crop species, which suggests that
increases in canopy efficiency and yield could be obtained in certain environments by an increase in leaf
conductivity. (Author's summary) C02

0127- 3392 BRUIJN, G. H. DE. The cyanogenic character of cassava, Manihot esculenta. In Chronic
Cassava Toxicity: proceedings of an interdisciplinary workshop, London, 1973. Ottawa, Canada,,
International Development Research Centre, 1973. pp. 43-48. Engl., Sum. Engl., Fr., 10 Refs.

Cassava. HCN. Toxicity. Tubers. Leaves. Cortex. Cyanogenesis. Ecology. Enzymes. Linamarase.
Cyanogenic glycosides. Amygdalin. Lotaustralin.

Results are given of a study on cassava toxicity carried out in the Ivory Coast. The distribution of the
cyanogenic glucosides in the plaht has been studied. It is concluded that classifying clones for toxicity
according to the glucoside content of the tuberous roots is not strictly correct for other parts of the plant.
Glucoside concentration of the leaves and of the peel of tuberous roots of less toxic clones tends to be, on the
average, only slightly lower than in the same organs of very toxic clones. Environmental conditions have a
very important influence on the cyanogenic glucoside content of the tuberous roots. Different clonesdo not
react in the same way to changing ecological conditions. Nitrogen fertilization increases the glucoside
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content whereas the supply of potassium and farmyard manure decreases. The influence of phosphate,
calcium, and magnesium does not seem to be important. Drought increases glucoside content. Shading
young plants increased the glucoside content of the leaves but decreased that in the roots. No relation was
found between the glucoside content of tuberous roots and plant age. Glucoside concentration of a clone
appears to be positively correlated with the water content of leaves and tuberous roots; slight positive
correlation with productivity wasfound. There may be transportation of the gluceside in the plant. Ringing
of stems caused a considerable increase in the glucoside content in the bark above the incision; this was not
found when the leaves had been removed first. Distribution of the enzyme linamarase was studied. Activity
was highest in the very young expanding leaves. In the peel of tuberous roots, the activity was relatively high;
but in the inner part of the roots, activity offers possibilities for developing more effective methods for
elimination of the toxicity of cassava products. The process of breaking down the glucosides of the grated
inner part of the tuberous roots can be accelerated considerably by the addition af leaves or peel of tuberous
roots, after which the HCN can be driven off. (Author's summary) C02

0128-0016 MOGILNER, 1, ORIOLI, G. A. and PORTUGUEZ ARIAS, J. D. Influencis de distintas
fuentes hidrocarbonadas en la rizogénesis, en el crecimiento radicular y en Ia biogénesis del dcido
cianhidrico en mandioca. (The influence of different sources of carbohydrates on rhizogenesis and
HCN synthesis in cassava). Bonplandia 2(8):121-125, 1967. Span., Sum. Span., Engl., 20 Refs.

Cassava. Manihot esculenta. Developmental stages. Rooting. Culture media, Growth-chamber
experiments. Laboratory experiments. Cyanogenesis. Plant physiological processes. Roots. HCN,
Metabolism. Argentina.

The influence of different sources of carbohydrates on rhizogenesis and HCN synthesis in the apex of
Manihot esculenta (Crantz) cultivated in vitro was studied. Results are presented in a table. (Author's
summary) C02

See also 0518 1042

40



C03  Chemical Composition, Methodology and Analyses

0129-0042 MARTINO, G. and KNALLINSKY, A,  Sul contenuto in fattore E della radice di mandioca.
(Vitamin E content in the cassava root). Bolletino della Societ4 Italiana di Biologia Sperimentale
8:819-821. 1933, Ital.

Cassava. Tubers. Compasition, Vitamin content, Laboratory animals. Nutritive value,

The cassava root is poor in vitamin E as judged from fecundity of female rats fed a synthetic diet containing
various amounts of this substance. Male rats, on the contrary, were always capable of impregnating normal’
females. (Summary by Chemical Abstracts) C03

0130-0060 MUTHUSWAMY, P, KRISHNAMOORTHY, K. K.and RAJU, G. S. N. Investigationson
the hydrocyanic acid content of tapioca (Manihot esculenta Crantz) tubers. Madras Agricultural
Journal 60(8):1009-1010. 1973. Engl., Sum. Engl., 5 Refs.

Cassava. Manihot esculenta. Tubers. Composition. HCN content. Water content. Cultivars. India.

The moisture and HCN content of promising types of cassava tubers are reported. The average moisture
content from 30 varieties was 65.40% and the HCN content in the tuber was 41.21 ppm on a fresh weight
basis. Varietal differences ranged from 5 to 125 ppm. (Author's summary) C03

0131-0061 MUTHUSWAMY, P.eral. Hydrocyanic acid content of cassava (Manihot esculenta Crantz)
peel as affected by fertilizer application. Current Science 43(10): 312. 1974, Engl., 5 Refs.

Cassava. Manihot esculenta. Cultivars, Cortex. Composition. HCN content. Fertilizers. N. P. K, Indla.

Peels of 30 promising cultivars were separated from the flesh and analyzed for their HCN content. These
cultivars were grown to maturity. The effects of N, Pand K fertilizer application on the HCN content of peels
of 3 varieties of cassava were also studied. Nitrogen application increased the HCN content of the peel (756
ppm) significantly :.. 150 kg N| ha. Application of P and K did not have any significant effect on HCN
content. (Summary by J. L. S.) C03

0132-2366 RICHARDS, M.B. The colorimetric determlnation of manganese In biological material.
Analyst 55:554-560. 1930. Engl., Sum. Engl., 6 Refs.

Cassava. Analysis. Manganese. Composition. Potatoes.

The periodats method of Willard and Greathouse for the colorimetric determination of manganese can be
applied to the estimation of very small amounts of manganese, such as occur in biological material, if due
care is taken to drive off all chlorides before oxidation and to se/ that the acidity of the solution does not
exceed |5 cc of sulfuric acid per 100 cc of solution. It is recommended that the acidity be kept at about 5 to
6%. unless it is found that very considerable amounts of manganese are present. It has been shown that the
method gives satisfactory results, both for agreement of parallel determinations and regarding recovery of
added manganese from the samples analyzed. Results for different classes of substances such as grass,
cassava, potatoes, liver of different specics, etc, are given as tables. (Author's summary) C03
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0133-2306 FILHO, J.C. and AZEVEDO, E. DeterminacXo colorimetrica de dcido clnnldrlco'efn .

mandioca, (Cotorimetric determination of hydrocyanic acid in cassava). Brazil, Instituto de. - ;
Pesquisas AgronSmicas de Pernambuco, Boletim Técnico no.9. 1964, 9p. Port,, Sum, Port., Engl., 10 -

Refs., 1lus,
Cassava, HCN content. Composition. Analysis.

This paper describes a modification in the colorimetric method for HCN determination in cassava, The
modified method is quicker than the conventional one and avoids confusion with some other substanccs
which give similar reactions, (Author's summary) C03

0134-0018 JANSZ, E. R. and NETHSINGHA, C. Manioc: selected topics. Journal of the National
Science Council of Sri Lanka 1(2): 83-96. 1973, Engl., 102 Refs,

Cassava. Manihot esculenta. Cyanogenic glycosides. Linamarin, Linamarase. Enzymes. Hydroiysls.
Metabolism., HCN. Toxicity. Sri Lanka.

The foliowing aspects are discussed: the cyanogenic glucosides in cassava and the factors affecting their
concentration; the ingestion of toxic factors from cassava; cassava products and the elimination of
cyanogenic compounds from them; and poliution caused by the cassava starch industry, (Summary by
Chemical Abstracts) C03 HOI

0135-2422 VOISIN, J.C. Teneurs en aclde cyanhydrique des maniocs de Cote d'Ivoire (HCN contents of
cassava from the Ivory Coast). Revue Generale de Botanique no. 724: 386-388. 1954. Fr., Sum, Fr,, 3
Refs.

Cgssava. HCN content. Composition. Sweet cassava. Bitter cassava, Ivory Coast.

Results are given of studies onthe HCN content inseveral varieties of cassava from West Africa, Differences
were significant; percentage of HCN ranged from less than 10 mg| 100 g, fresh weight, for sweet varieties to
more than 25 mg| 100g for the bitter varieties. (Summary by H.J.S.) C03

0136-0045 VISWANATAN, P. N. and SRIVASTAVA, L. M. Search for uridine diphosphate glucose-
starch synthetase and phosphorylase activity In polyfructosan-bearing tissues. Indian Journal of
Biochemistry 1(3):133-136. 1964. Engl., Sum. Engl., 19 Refs.

Cassava. Cassava starch. Biochemistry. Enzymes. Tubers. Laboratory experiments, Indla.

The activities of UDPG-starch synthetase and starch phosphorylase have been studied in different parts of
two typical polyfructosan-bearing plants: dahlia (Dahlia spectabilis) and asparagus (Asparagus crispus).
They are compared with those of two starch-bearing plants: cassava (Manihot utilissima) and

amorphophallus (Amorphophallus campanulatus). Both enzymes are absent in the tubers of polyfructosan-

bearing plants, whereas the leaves show appreciable phosphorylase aetivity. UDPG-starch synthetase

activity is not demonstrable in the leaves of either cassava or dahlia plants. (Author's summary) CO3.

0137- 0002 SRIVASTAVA, L. M. and KRISHNAN, P. S. Localization of starch phosphorylase In the
leaves of tapioca plant. Journal of Scientific and Industrial Research (Section C) 20(11):306-311.
1961. Engl., Sum. Engl,, 20 Refs.

Cassava. Manihot esculenta. Blochemlstry. Plant physiology. Leaves. Cassava starch. Enzymes, Analysls.
Laboratory experlments,

A significant proportion of the total phosphorylase activity in the leaves of the cassava (Manihot utilissima)
plant is found to be associated with the plastid fraction sedimenting at centrifugal forces of 1,600 x g from
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homogenates prepared in aqueous media. As regards the activity found in the supernatant, it is difficult to
decide whether a soluble enzyme is present along with the particle-bound enzyme or whether the soluble
enzyme is an artifact arising from plastid rupture during homogenization and centrifugation. When the
chloroplast fraction is separated into stroma and grana, the greater part of the enzymic activity is found in
the former. Dialysis of the whole homogenate leads to a changein the distribution patternin the direction of
increased activity in the supernatant, but an appreciable part of the total activity is still associated with the
particulate fraction. Dialysis of the separated plastid fraction leadsto very little solubilization of the ¢nzyme.
(Author’s summary) C03

0138-0015 MUTHUSWAMY, P. er al. A study of the micronutrient content in tubers of some cassava
cultivars (Manihot esculenta Crantz). South Indian Horticulture 22(1-2): 65-66. 1974. Engl., 1 Ref.

Cassava. Manhot esculenta. Cultivars. Tubers. Composition. Analysis. Mineral content, Copper. Iron,
Manganese. Zn, India.

A total of 35 cultivars of cassava were analyzed for micronutrient contents. The copper status of cassava
tubers ranged from 2.1 to 8.4 ppm with a mean of 3.3+ 0.2. Tubers of different types had Mn levels from 4.2
10 10.0 ppm with a mean of 6.1+ 0.5 ppm. Similarly, iron (13.2 to 74.2 ppm) and zinc (10.5 t0 63.2 ppm) had
the mean values of 34.2 and 28.2 ppm , respectively. Among the micronutrients analyzed, the greatest
variation in the tuber was observed for iron (55.4%) and the least for copper (36.3%). (Summary by J. L. S.)
Cco3

0139-0150 PEREIRA, A.S.and PINTO, M. R.G. lnformlg'des sobre as mandiocas de mesa, macaxeiras
ou alpins. (Information about sweet cassava varieties). Agron8mico 14:9-10. 1962. Port.

Cassava. Cultivars. Sweet cassava. HCN content. Human nutrition. Toxicity. Brazil.

Selection of cassava varieties for hu.nan and animal nutrition was carried out at the Instituto Agron8mico de
Campinas. The HCN content of the fresh roots of cassava varieties has been determined. The HCN content
lethal for humans ranges from 30-60 mg| 100 g. An HCN content of 10mg| 100g in the roots is considered a
safe limit to avoid toxicity. (Summary by A.N.) C03

0140-0450 MONTALDO, A., BARRIOS. J. R.and GUILLEN, R.D. Evaluacién agronémicade la yuca
(Manihot esculenta). (Agronomical evaluation of cassava, Manihot esculenta). Maracay,
Universidad Central de Venezuela, Instituto de Agronomia, 1969. 10p. Span., Sum. Span., 4 Refs.

Cassava. Toxicity. Dry matter. Temperature. Cultivars. Productivity,. HCN content. Analysis.
Composition. Sweet cassava. Bitter cassava. Manihot esculenta. Leaves. Tubers. Venezuela.

The behavior of 77 cuitivars of cassava (Manihot esculenta) brought {rom Central America in 1966 to the
Experimental Station of Saman Mocho, Carabobo (Venezuela) is presented. From the total material, 19
cultivars (16 sweet and 3 bitter) yielded more than 30 tons | ha. A quality evaluation method for the toxicity
of cassava leaves and roots is described in detailithe evaluation was based on Guignard quantitative methods.
(Author's summary) C03 D03

0141-2214 CAMPOS, F.A. DE M. A presenca do complexo vitaminico B na raiz tuberosa da mandioca.
(Vitamin B complex in cassava roots). Annaes da Facultade de Medicina de Sao Paulo 11:27-31,
1935. Port., Sum. Engl., 5 Refs., Ilius.

Cassava. Manihot esculenta. Vitamin B. Tubers. Laboratory animals. Laboratory experlments. Cassava
meal. Nutritive value. Vitamin content. Composition. Brazil.

Cassava meal prepared from the tuber Manihor utilissima and used as food in Brazil (especially in the
northeastern part of the country), was tested for the vitamin B complex. Good growth curves were obtained
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in white rats when scraped tubers were added to the Hawk-Bergein diet, With the dry meal, the growth curves
were not so good, but vitamin B deficiency was prevented in 80% of the cases, (Author’s summary) C03

0142-2216 MURNOZ,G., A. and CASAS P.,1. Contenido de dcido clanhidrico en rafces y hojas de clones
“amargos” de yuca (Manihot esculenta). (Hydrocyanic acid content from roots and leaves of bitter
cassava clones). Turrialba 22(2):221-223. 1972, Span., Sum. Engl., 13 Refs.

Cassava, Tubers. Leaves. Clones. Cultivars. Cyanogenic glycosides. Linamarln. Detoxification. HCN
content. Composition. Manihot esculenta. Bitter cassava. Costa Rica.

Ten clones of bitter cassava (Manihot esculenta) were analysed for the HCN content in their roots and
leaves. In general, the acid content in roots was higher than in leaves. The values of HCN found in the
samples ranged from 0.112 to 1.327 mg| g DM for roots and from 0.262 t0 0.772 mg| g DM for leaves. No
correlation was found between the HCN content in roots and leaves. The time required for the complete
digestion of the cyanogenic glucoside linamarin is crucial for maximal HCN liberation, a fact that should be
kept in mind when parts of this plant (roots and|or leaves) are 10 be detoxified for direct animal
consumption. (Author’s summary) C03

0143-0104 CHEW, M. Y. Rhodanese in higher plants., Phytochemistry 12(10):2365-2367, 1973, Engl.
Sum. Engl.,6 Refs.

Cassava. Manihot esculenta. Rhodanese, Enzymes. Blochemistry, Analysis. Laboratory experiments.
Leaves. -

Rhodanese activity was detected in crude leaf extracts of 12 randomly selected plant species (including
Manihot utilissima), consisting of 9 noncyanophoric and 3 cyanuphoric species in each case; the enzyme
exhibited high activity at pH 10.4 and 55°. There appeared to be no correlation between rhodanese activity
and the cyanophoric nature of the plant. (Author's summary) C03

0144-0729 BARRIOS, E. A. and BRESSANI, R. Composicién quimica de la rafz y de la hoja de algunas
variedades de yuca, Manlhot. (Root and leaf chemical composition of some varieties of cassava,
Manihot). Turrialba 17(3):314-320. 1967. Span., Sum. Span., Engl., 13 Refs.

Cassava, Leaves. Ca. P. Cultivars. Composition. Iron. Ash content. Fibre content. Proteln content.
Carbohydrate content. HCN content. Tubers. Costa Rica.

Eight varieties of cassava tubers (Manihot), as well as their dehydrated leaves, were studied to obtain
information regarding their use in animal nutrition and in the industrial production of starch. The varieties
were grown in Guatemala:5 of them in a dry subtropical area and the remaining 3 ina dry tropicalarea, The
tubers of each variety were weighed and the quantity of peel was determined. The analysis of both roots and
leaves included determinations of moisture, ether extract, crude fiber, protein, ash, and carbohydrate, as
well as Ca, P, Fe and HCN. The percentage of peel in the tuber varied between 11.1 and 20.3%, averaging
16.1 for all varieties. By simple extraction with water, the roots yielded 70% starch. The chemical
composition analyses showed that cassava contains small amounts of protein but is rich in carbohydrates,
especially starch; thus it is a good caloric concentrate that can be used in animal feeding, provided all the
HCN contained in the root is eliminated. The root could be also used with certain economic advantages in
the feeding of dairy cattle and also in rations for beef cattle and swine. The peel is relatively rich in the
chemical components studicd, and it could be an important by-product in the starch industry, provided it is
detoxified. It could also be used as ensilage in the feeding of ruminants. However, it is recommended that a
study be made to determine the nutritive value of this product by digestibility assays and to determine
whether the minerals it contains are biologically available for animals. The cassava leaf is relatively richin
protein, ash, calcium and ether extract; it is considered of good nutritive value; but, as indicated before, it
must be detoxified. Hydrogen cyanide concentration was highest in the peel and lowest in the leaf. There was
a large range in HCN concentration between varieties. (Author's summary) C03
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0145-2950 JOACHIM, A.W.R.and PANDITTESEKERE, D. G. Investigations of the hydrocyanicacid
" content of manioc (Manihot utilissima). Tropical Agriculturist 100:150-163, 1944, Engl., Sum, Engl.,
5 Refs.

Cassava. Manihot esculenta. Compositlon. Analysis. HCN content. Tubers. Leaves, Boiling. Washing.
Detoxification processes. Detoxification, Drying. Steeplng, Cortex. Pulp. Cooking. Processed products.
Fresh products. Cassava chips. Cassava fiour. Temperature, Cultivars. Timing. Sri Lanka.

Fundamental and practical rescarch relating to HCN in cassava has shown that (1) the standard method for
estimating HCN in materials containing cyanogenetic glucosides gives low results with cassava and its
products. A combination of the auto-enzyme and acid hydrolysis methods has proved very satisfactory. A
correct sampling technique is also of primary importance as the HCN content of cassava varies from tuber to
tuber in the same clump and within the tuber itself. There is a fall in HCN in the tuber from the end nearest
the stem (proximal) to that furthest from it (distal); the central section is generally intermediate in this
respect. A suitable sampling method has accordingly been adopted. (2) Variety and environmental
conditions (climate and soil) are the major determining factors of HCN in cassava. Age is of less importance
athough the data indicate that the flesh of the sweet or low HCN-containing varieties tends to develop
slightly more HCN with age, while that of the bitter or high HCN-containing varieties tends to become less
bitter with age. In the case of the peel, which has a much higher HCN content than the flesh in both bitterand
sweet varieties, there appears to be slight rise with age up to the 9th or 10th month and a steady fall,
thereafter. (3) Variable, but generally high losses of HCN occur on drying the flesh and peel of tubers at
temperatures below 72°C, above which temperature the enzyme is destroyed. Washing the slices or rasped
material before drying, further reduces the HCN content of the dried material. (4) On cooking, the HCN
content of cassava tubers or flour is reduced appreciably. Occasionally, cases do occur in which, even after
cooking, cassava tubers or flour preparations contain sufficient HCN ina combined or slowly available form
to render their consumption dangerous. Cassava peel flour contains HCN in amounts which render itunsafe
for use, unless mixed with 3-4 times its weight of wheat or other non-HCN containing flour. (5) Cassava
leaves contain high amounts of HCN; the younger the leaves, the higher the acid content. On steeping the
leaves in boiling water for periods of 3 - 15 minutes, from 80 - 95 % of the original HCN is removed. Steaming
the treated material, as in the normal cooking process, reduces the HCN content still further, (Author's
summary) C03 HO4

0146- 0872 BOLHUIS, G. G. L’emploi de la réaction par la couleur de Guignard dans la sélectlon du
manioc. (The use of the Guignard color 1est in the selection of cassava). Revue Internationale de
Botanique Appliquée et d'Agriculture Tropicale 32(361-362):559-564. 1952. Fr., 5 Refs.

Cassava. Tubers. HCN content. Analysis. Toxicity, Laboratory experiments. Java.

Guignard’s color reaction test is a rapid and simple method of determining roughly the degre of toxicity of
the roots of different cassava varieties. It appears that varieties classified as fairly poisonous and poisonous
are influenced by external conditions more than by any other factor. The wide variation in toxicity make a
botanical classification impossible. (Summary by Tropical Abstracts) 003

0147-2232 COURS,G. Lemanioc.(Cassava). Recherche Agronomique de Madagascar. Compte rendu
no. 2:78-88. 1953. Fr., 3 Refs., lllus.

Cassava. Analysis. Leaves. Zn, Ca, Manganese. N, P. K. Iron, Boron. Fertilizers. Manures. Cultivation. Soil
fertility. Nutritional requirements. Minerals. Malagasy Republic.

A review is presented of plant leaf diagnosis. Leaf analysis permits detection of physiological disturbances,
element deficiencies in the soil, etc. Data concernselection of the proper leaves, deficiencies of K, B, Mn, Fe
and Zn. The paper also deals with cassava fertilization and manuring trials, using organic matter,minerals,
or a mixture of the two. Leaf diagnosis and fertilization trials will be carried out jointly in the future,
(Summary by H.J.S.) C03
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0148-0302 JOHNSON, R. N.and RAYMOND, W. D. The chemical composition of some tropical food
plants. IV. Manioc. Tropical Science 7(3):109-115. 1965. Engl., Sum. Engl., 37 Refs., Illus

Cassava. Enzymes. Amino acids. Leaves, Composition. Fat content. Vitamin content. Protein content,
Fibre content. HCN content. Tubers, Manihot esculenta.

Cassava (Manihot utilissima Pohl) is widely grown for its edible tubers which serve asa staple food in many
tropical countries and are also the source of a valuable starch. The paper lists botanical sources and examines
the chemical composition of the plant. (Author’s summary) C03

0149-2196 BUSSON, F. and BERGERET, B. Contributions I'etude chimique des feuilles de manloc,
Manihot utilissima Pohl., Euphorbiacees.(A contribution to the chemical study of cassava, Manihot
utilissima Pohl. Euphorbia). Medicine Tropicale 18(1):i142-144. 1958, Fr., 7 Refs.

Cassava. Leaves. Amino acids. Cassava flour. Eggs. Nutritive value. Composition. Cameroon.

Samples of cassava leaves from Cameroon were chemically analyzed to determine protein amino acids.
Amino acid composition of cassava leaves is compared with that of eggs, and cassava flour, which were taken

asareference pattern. Froma nutritional standpoint, cassava leaves are superior to cassava flour, (Summary
by J.L.S.) C03 Hoi

0150-0361 CRUZ M., H. E. Investigations on the root of Manihot utilissima Pohl. Journal of
Agriculture of the University of Puerto Rico 20:649-654. 1936. Engl., 3 Refs.

Cassava. Tubers. Composition. HCN content. Starch content. Fibre content. Water content. Cultivars.
Identlfication. Growth. Puerto Rico.

The study includes methods for analyzing the HCN content. The HCN content of the roots of cassava
varieties under study were compared, and the HCN content of the roots at different stages-of growth was
determined. Determination of starch and fiber content was also included. Some of the characteristics of 25 of
the 44 varieties studied are given, grouped according to color, size, type and thickness of the peel, underskin,
rind and pulp. (Summary by J.L.S.) C03

0151-2683 SEIGLER, D. S. Isolation and characterization of naturally occurring cyanogenic
compounds. Phytochemistry 14(1):9-29. 1975. Engl., Sum. Engl., 109 Refs., illus.

Cassava, Cyanogenic glycosides. Isolation. Analysis. Laboratory experiments.

The literature dealing with the detection, isolation, purification and characterization of cyanogenic
glycosides has been integrated with spectral and chemical data, as well as other techniques from our
laboratory, to establish a method for the positive identification of glycosides of this type. The compoundsare
arranged into biosynthetically related groups (those derived from L-phenylalanine; L-tyrosine; L-leucine, L.-
valine; L-isoleucine; those with cyclopentene rings and pseudocyanogenic glycosides). Features of each of
the above procedures are critically reviewed and spectral data for each group presented (IR, MS, UV and
NMR). The NMR spectra of TMS ethers of cyanogenic glycosides have proven especially usefulin chemical
structure determination. This information is sufficient to permit identification of any of the 26 known
glycosides as well as certain uncharacterized ones. (Author's summary) C03

0i52-3169 ORIOLI, G. A. er al. Acumulacién de materia seca, N, P, K y Ca en Manihot esculenta.
(Accumulation of dry matter, N, P, K and Ca in Manihot esculenta). Bonplandia 2(13):175-182. 1967.
Span., Sum. Span., Engl.,, 2 Refs., Illus.

Cassava, Dry matter. Analysls. N. P. Ca. K. Leaves, Stems. Plant assimilation. Solil fertility. Plant
physiology. Plant physlological processes, Minerais. Manihot esculenta,
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http:stages.of

Monthly accumulations of N, P. K, Ca and dry weight were determined during the vegetative period of
cassava planted in fertilized and in unfertilized soils, The bimonthly levels of accumulation during a 6-month
period are given. While greater soil fertility increased the absolute accumulation of measured factors, the
tendency of the accumulation curve did not vary substantially, (Author’s summary) C03 C00

0153-3638 HUDSON, B. J. F. and OGUNSA, A. O. Lipids of cassava tubers (Manithot esculenta
Crantz). Journal of the Science of Food and Agriculture 25(12):1503-1508. 1974. Engl., Sum, Engl,,
18 Refs.

Cassava, Manihot esculenta. Tubers. Composition, Fat content, Cassava fiour. Water content. Potato fiour,
Analysis. Nigeria. ’

The flour from cassava tubers contains about 2.5% lipids, only half of which is extractable with conventional
solvent systems. Extractable lipids are mainly polar in character, the principal group of components being
galactosyl diglycerides. A new galactolipid (tetragalactosy! diglyceride) is described for the first time. The
component fatty acids are relatively saturated in character, in comparison with those of other structural
lipids, such as those of the potato. (Author’s summary) C03

0154-0384 ADRIANO, F. T. and YNALVEZ, L., A rapid modified method of detecting and estimating
hydrocyanic acid suitable for field tests. Philippine Journal of Agriculture 3(2):105-109. 1932. Engl., 6
Refs., Ius. )

Cassava. Starch crops. HCN content. Compositlon, Analysis. Tubers. Yams. Field experiments,
Phllippines.

This method of detecting and estimating HCN in the field uses the intensity and length of coloration that a
given amount of HCN will give on specially prepared picric acid paper. Instructions areincluded. A table of
average weights of cylindrical strips of fresh yams and ¢assava tubers used in this process is included,
together with a comparison of results of determining HCN in yam and cassava tubers with the modified and
traditional methods. (Summary by P.A.C.) C03

0155-0830 COURS, G., FRITZ, J. and RAMAHADIMBY, G. El dlagnéstico felodérmico de la
mandioca.(Phellodermic diagnosis of the nutritional status of cassava). Fertilité no, 12:3-20, 1961.
Span., lllus.

Cassava, Nutritional requirements. Composition. Mineral content. Stems. Boron. Copper. Manganese.
Molybdenum. Zn, N, P, K. Manganesium. Plant physiology. Fertilizers. Plant tissues. Roots. Productlvity.
Leaves, Fruits. Ovules. Dry matter. Petioles. Malagasy Republic.

In view of certain difficulties encounterced in the foliar diagnosis of cassava plants in Madagascar, a method
of phellodermic diagnosis has been developed which facilitates sampling. In a series of experiments, the
cffects were studied of various fertilizers on the nutrient levels in the phelloderm of the main stem.
Application of N had a positive, though nonsignificant effect on the N content of the phelloderm. Phosphate
had no effect, whereas application of K had a highly significant, positive effect on the K content of the
phelloderm and a highly significant, negative effect on both the N anld P content of the phelloderm. Manurial
experiments and tissue analyses arc being continued. (Summary by Tropical Abstracts) C03 D01

0156-1686 NARTEY, F. and M@LLER, B. L. Fatty acid profiles in germinating Manihot esculenta.
Phytochemistry 12(2):2909-2911. 1973. Engl., Sum, Engl., 10 Refs.

Cassava. Manihot esculenta. Seed. Composition. Laboratory experiments, Fatty acid.

The fatty acid composition of the storage lipids of cassava seeds was analyzed by GLC. Linoleate (61.6%),
oleate (22.4%) and palmitate (10.3%) occurred as major components, with myristate, palmitoleate, stearate
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and linolenate as minor components. A trace of arachidate occurred during early germination, The overall
fatty acid compaosition of total lipids in dark- and light-grown seedlings remained relatively constant and
indicated that no specific fatty acids were preferentially metabolized during seed germination and growth.
(Author’s summary) C03

0157-0656 UMANAH, E. E. A note on the variatlon of dry matter content (DMC) along the length of
cassava (Manihot utilissima Pohl) tubers, Tropical Root and Tuber Crops Newsletter no. 4:34-37,
1971. Engl., Sum. Engl., 2 Refs., Illus.

Cassava. Tubers. Dry matter, Composition. Manihot esculenta.

DMC is highest (40-45%) at the proximal portion of cassava tubers; over 40% of the varieties sampled gave
this range. Highest DMC of the nfiddle and distal portions fell within the 35-409% range; 35 and 30%,
respectively, of the varieties sampled fell within this range. Distribution of the DMC was most uniform at the
proximal portion. If a representative DMC of a cassava tuber is to be determined, the sample should not
therefore be taken at only one portion—proximal, middle, or distal —but rather from each of these portions
and pooled for the determinations. (Author's summary) C03

0158-2047 AIYER,R.S.and VIJAYAN,M.R. A sampling technlque for foliar diagnosis of the nitrogen
and phosphorus status of cassava (Manihot utilissima Pohl) plants. Science and Culture 35 (5):214-
216. 1969. Engl., 2 Refs.

Cassava, Leaves. Petioles. N. P, K. Ca. Magnesium. Mineral content. Composition. Analysis.

Results gathered point to the suitability of the petioles from the midd!le one third of the total leaves for foliar
diagnosis of the N and P status of cassava plants, The unique features of the area selected are case of handling
and sampling, homogeneity of the sample minimizing sampling errors, and existence of a definite
relationship between the concentration of the nutrient in the petioles and the variation of these in the soil.
The suitability of the petioles from the middle group of leaves for foliar diagnosis of other nutrients like K,
Ca and Mg and its suitability for predicting the yield of cassava from an analysis of its nutrient content are
currently under investigation. (Author's summary) C03

0159-0836 PRUDHOMME, E. Manlocs du Cambodge. (Cassava from Cambodia). Agronomie
Coloniale (France) no.31:1-8. 1920. Fr.

Cassava. Cultivars. Composltion. N. Analysis. Cambodia.

The author discusses results of a chemical and physical analysis performed by other researchers on several
cassava varieties from Cambodia. There are remarkable differences of composition, especially in the content
of materials containing N. The author recommends one variety for further testing. (Summary by H.J.S.)
Co3

0160-0079 RAMIREZ,J. H. Elcontenido de écido cianhidrico y almldén en variedades de yuca (Manihot
utilissima) de recién importaclén. (Hydrocyanic acid and starch content of recently introduced cassava
(Manihot utilissima) varieties). Revista de Agricultura de Puerto Rico 28(2):239-244. 1936. Span.,
Sum. Span., lllus.

Cassava. Manihot esculenta. Cultivars. Composltion. HCNcontent. Starch content, Timing. Puerto Rico.

The varieties Itaparica, Peralta, X no. 2, Basioras and X no. 6 recently introduced into Puerto Rico, and the
native varieties Amarilla and Pata de Paloma, showed the highest starch contents. Starch yield decreases
when the plant has exceeded maturity and harvesting. Plant age affectsthe determination of HCN; the older
the plant, the lower its HCN content. (Author’s summary) C03
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0161-0781 FLOCH, H. Sur la richesse exceptionnelie en vitamine C de feuilles de plantes Guyanaises.
(Notes on the exceptional richness of vitamin C in leaves of Guiana plants). Journal d’Agriculture
Tropicale et de Botanique Appliquée 4(9-10):385-391. 1957. Fr., 10 Refs.

Cassava. Human nutrition. Nutritive value. Leaves. Vitamin content. Ascorbic acid.

Ascorbic acid analysis of Guiana plants is presented. For the quantification of vitamin C, the authors have
used the iodometric method and dichlorophenol-indophenol. Studies on cultivars of Euphorbiaceae,
Liliaceae and Amaryllidaceae are presented. The amount of vitamin C for the cultivar studies ranges from
9.6 to 1,538 mg| 100 mg, the higher values being for the Amaryllidaceae group. (Summary by A.P.)C03

0i62-0329 ROGERS, D. J. and MILNER, M. Amino acid profile of manioc leaf protein in relation to
nutritive value. Economic Botany 17(3):211-216. 1963, Engh, Sum. Engl., 19 Refs.

Cassava. Leaves. Amino acids. Protein content. HCN content. Compoasition. Manihot esculenta. Cultivars,

Leaves of 20 cassava (Manihot esculenta) cultivars from Jamaica and Brazil were analyzed for |8 amino
acids. The essential amino acid profile indicated a definite deficiency in methionine only, while the high
lysine value suggested that this protein might be a useful supplement to certain cereal diets. Rats rejeeted
diets containing the lyophilized, uncooked leaf at protein levels as low as 107, but this rejection was
apparently not related to the cyanide content of the leaf. (Author’s summary) C03 HOl

0163-0351 WOOD, T. The isolation, irroperties, ani enzymic hreakdown of linamarin from cassava.
Journal of the Science of Food and Agriculture 17:85-90. 1966. Engl., Sum. Engl., 19 Bibl.

Cassava. Isolation. Enzymes. Linamarin. Linamarase. Cyanogenic glycosides. Analysis. Laboratory
experiments. Biochemistry,

A new method is described for isolating linamarin from cassava. Using the pure glucoside, its properties and
assay were investigated; and a number of modifications to the previous assay procedure were introduced.
The paper chromatography of the glucoside and means of detecting it on chromatograms are deseribed, A
procedure is given for preparing and assaying a crude preparation of linamarase. The variation in activity
with pH, the stability of the enzyime, and its inhibition by butfers and by (1-5)-gluconolactone are described.
A suggestion is made as to the role of linamarin and linamarase in the plant. (Author’s summary) C03

0164-2280 HENRY, C. La vitamine C dans les plantes alimentaires malgaches. (Vitamin C in the food
plants from Madagascar). Nataraliste Malgache B(1):31-45. 1956. Fr., 25 Refs., Hlus.

Cassava. Ascorbic acid. Composition, HCN content. Vitamin content. Malagasy Republic.

Yitamin C quantity determination was investigated for 19 vegetables and sturch crops and for 6 fruits usually

caten in Madagascar. Several extraction methods were tested to assure the minimum oxidation of ascorbic

acid in the sample. Finally, methaphosphoric acid was used for this purpose. For titration, the reduction

reaction of 2-6 dichlorophenol-indophenol by ascorbic acid was used until obtaining a pink coloration
persisting for 15 seconds. For cassava leaves and tubers, it was inipossible to perform the determination

because HCN present in the plant tissues led to a strong and very rapid discoloration. (Summary by H.J.S.)

Co3

0165-0416 OYENUGA, V. A. and AMAZIGO, E. O. A note on the hydrocyanic acid content of cassava
(Manihot utilissima Pohl), West African Journal of Biological Chemistry 1(2):39-43. 1957, Engl.,
Sum. Engl., 9 Refs. .

Cassava. Toxiciy. Compositlon. HCN content, Water content. Cortex. Tubers. Pulp. Cultivars, Manihos
esculenta.
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In the estimation of the HCN and the moisture content of 6 cassava varieties grown in Nigeria, it was found
(1) that all the varieties contain sufficient amount of HCN in their roots to make them toxic to livestock; (2)
the peel contains from 5-10 times the concentration of HCN in the pulp; this makes it safe to eat most of the
cassava varieties raw since the bulk of the HCN is renoved upon peeling; (3) the flesh of the Nigerian Local
37, 5and 75 contains enough HCN to make them poisonous, particularly under wet conditions; (4) cassava
roots are more wholesome if harvested from wet than from dry soil; and (5) the peels of these varieties
constitute 18% of the whole root. (Author's summary) C03

0166-0663 CHITHARANJAN NAIR, N, and KURUP, P. A, Phosphoryln«e inhibllor in the rind of
tapioca tuber. Naturwissenschaften 50:667. 1963, Engl.

Cassava, Tubers. Analysis. Enzymes. Biochemistry. Pulp. Cortex.

It was found that alcoholic extract of the cassava tuber pulp and also the fleshy portion of the tuber contain
and inhibitor of phosphorylase activity. Brief notes are given on this subject. Detailed investigation of the
isolation and nature of the inhibitor in cassava peel is in progress. (Summary by H.J.S.) C03

0167-1847 AGRAWAL, M. and KRISHNAN, P. S. An unspecific metaphosphatase from the leaves of
the tapioca piant (Manihot utilissima). Enzimologia 21(1):18-22. 1959. Engl., Sum. Engl., Germ., 9
Refs.

Cassava. Manihot esculenta. Biochemistry, Enzymes. Leaves. Cassava starch. Analysis. Laboratory
experiments,

An unspecific phosphatase has been purified partially, starting from the leaves of the cassava plant. The

enzyme acts on a wide variety of condensed phosphates— the lower linear, the cyclicand the higher linear
phosphates. The Michaelis constants have been determined for the various substrates, (Author's summary)
C03

0168-1800 FIGUEIREDO, A. DE A. and REGO, M. M. DO. Teor proteico e mineral em raizes e folhas
de mandioca. (Protein and mineral content of cassava roots and leaves). Boletim Técnico do Centro
de Tecnologia Agricola ¢ Alimentar no. 5:23-25. 1973. Port., Sum. Port., Engl., 6 Refs.

Cassava. Tubers. Leaves, Composition. Protein content. Mineral content, Sodium, Iron. Copper. Zn.
Manganese. Brazil.

Results are given of the protein content,as well as the level of essential minerals, in cassava roots and leaves.
Sodium. iron, copper, zinc, manganese and the crude protein content of roots and leaves of 7 varicties were
determined. The roots have a higher mineral content than the leaves. The level of protein found in the roots
was about 8 times lower than in the leaves. (Author's summary) CO03

0169-1803 NOBRE, A., CONSTANTING, E. and NUNES, W. DE O. Selegiio de variedades e clones de
mandioca visando un melhoramento proteico. (Selection of cassava varieties and clones to obiain a
fhigher protein content). Boletim Técnico do Centro de Tecnologia Agricola e Alimentar no, 5:15-21.
1973. Port., Sum. Port., Engl., |1 Refs.

Cassava, Manihot esculenta. Cultivars. Clones. Selection. Composition. Tubers. Leaves. Protein content.
Dry matter. HCN content. Brazil.

The protein content was determined in rootsand leaves of 121 varieties and 38 clones of cassava grown at the
Ministry of Agriculturc Experiment Station in the state of Rio de Janciro. The analyses were carried out on
the peel, pulp, whole root, and the leaves of twelve-month-old plants. The average protein content of all
varieties was as follows: Peel, 2.20%; pulp, 1.23%; whole root, 1.45%: and leaves 22.10%. The varictics
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Mulatinha, Xingu, 1AN-S-12, Cenoura, Cacau, Manteiga, Ponta de Lanceta, Amazonia, Saracura,
Amazonia Branca, Bahia Preto and Pdo de Ouro and the clones 418-64-2 and 438-54-1 presented a protein
content above 2.0%. These varieties and clones were sclected with the purpose of increasing protein content
through intervarietal breeding. The varicty Saracura-696, containing 2.84% protein in the roots and 28.40%
in the leaves, crossed with Manihot sp. 2399, containing 3.720; protein in the roots and 28.70% in the leaves,
gave a hybrid (F1) with 3.63% protein in the roots and 339 in the leaves. The variety Saracura-696 crossed
with Manihot sp. 2401 containing 3.17% protein in the roots and 21.30% in the leaves, gave a hybrid (Fy)
with 3.01% in the roots and 34.200; in the leaves. The protein content of the leaves in the hybrid was thus
significantly increased. The HCN content in the hybrid roots was twice as high as in the parents, (Author's
summary) €03 GO

0170-339]1 ROGERS, D. J. Cassava leaf protein. Economic Botany 13(3):261-263. 1959, Engl., 2 Refs.

Cassava. Leaves, Protein content. Cultivars. Composition. Jamaica.

Sixty-one cassava cultivars from Jamaica were grown and their leaves were analyzed. Samples were taken
from plants 11-12 months old. L.eaves of varying size (from just mature to small ones underdeveloped at the
stem apex) were included in the samples for each plant. Petioles were not included. Crude protein content
(dry weight) ranged from 20,6-36.4%. It is not known whether cassava protein is nutritionally complete, but
the high content of crude protein indicates that there is a possibility for cassava leaves to be used in protein-
rich diets. (Sunumary by H.J.S.) C03

T-898

0171-0940 NIGERIA. DEPARTMENT OF AGRICULTURAL RESEARCH. HCN content of cassava.
n . Quarterly Research Bulletin no. 15. 1966. pp. 15-16. Engl.

Cassava. HHCN content. Gari. Water content. Analysis. Composition. Food products,

Brief notes are presented on two items: HCN content of cassava and moisture content of gari. Methods to
analyze HCN content were studicd because the traditional methods of preparing cassava in Nigeria eliminate
the HCN in the process. Two methods were tested to measure the moisture content of gari; results obtained
with these methods were in reasonable agreement. (Summary by £1.J.5.) C03 102

0172-1802  JOIA. ). Aparelho para dosagem do acido cianhidrico em mandioca e seus produtos.
(Apparatus 1o determime hyvdrocyvanic acid in cassava roots and ity products). Boletim Téenico do
Centro de Teenologia Agricola ¢ Alimentar 5:27-30. 1973, Port., Sum. Port.. Engl., 7 Refs., Nlus,

Cassava, HON. Analysis. Laboratory experiments.

A description is given of an apparatus that distills the HCN resulting from the autolysis of the cyanogenetic
gl coside (linamarin) found in cassava and in some of the products obtained from it. This distillation is
accomplished with the help of a stream of nitroge~ The apparatus is advantageous hecause the whole
process can he carricd out without having to dismount it, thereby avoiding the loss of the HON that is
liberated. After distillation, the HCN is determined by measuring the color intensity of the reaction with
picric acid in an alkaline mediwin. (Author's stmmary) €03

0173-3403 NARTEY, F., MOLLER. B. L. and ANDERSON, M. R. The major constituents of cassava
seeds. Tropical Science 15(3):273-277. 1973, Engl., Sum. Engl., 20 Refs., Dius.

Cassava. Manihot esculenta. Seed. Composition. Fat content. Protein content. Uses,

Ina general study of Manior esculenta Cranta {syn. M. utillissima Pohl), the iajor constituents of the seeds
wereinvestigated. This paper, the third in the study series, isa preliminary report, Seed kernels were found to
censtitute 577 of the dry seeds and to be very rich in linid materiale which aceannted far 4702 af the



kernel dry weight. Chromatographic resolution of the total lipids into lipid classes showed that 98% were
triglycerides. *Di- and monoglycerides, phospholipids and glycolipids occurred in trace amounts and
constituted 2% of the total lipids. No free fatty acids could be detected. Protein accounted for 34% of the
kernel dry weight, whereas the soluble nitrogenous component accounted for only 0.13%. The starch content
was found to be very low, accounting for only 0.3¢7 kernel dry weight, as compared with a relatively high
concentration of soluble carbohydrates, which accounted for 3.87% . Organic-bound phosphate wasfound to
be present at a relatively high level and accounted for 1.360 as compared with inorganic phosphate, which
occurred to the extent of only 0.08¢,. The endoasperm constituted 9656 of the dry kernel. Electron
microscope studies showed that both the cndospcrm.and embryo contained large amounts of lipid globules
and protein bodies. It was concluded that the occurrence of 475 lipids (composed mainly «f triglycerides) as
the major storage reserve in the seed of M. esculenta makes the seed a potential searee of dietary and
industrial fats. Similarly, the occurrence of protein to the extent of 34¢: makes the se-d a potential souzce of
dictary protein in the developing countries where the plant is extensively cultivated for its starchy root
tubers. (Author’s summary). C03.

0174-0330 WOOD, T. The cyanogenic glucoside content of cassava and cassava products. Journalof the
Science of Food and Agriculture 16:300-305. 1965. Engl., Sum. Engl.

Cassava, Cyanogenic glycosides, Tubers. Cortex. Gari. HCN content. Dried tubers. Processed products.
Cassava flour, Cassava products, Leaves. Analysis. Composition. Manihot esculenta.

A simple and rapid procedure has been developed for assaying the cyanogenic glucoside in cassava
preparations. The HCN was liberated from the ground tissue by autolysis, followed by treatment with acid,
It was distilled in a sodium carbonate solution and later reacted with picric acid to yield orange-colored
isopurpuric acid. The reproducibility and reliability of the assay were evaluated using plant material and
aqueous extracts of the glucoside. Values were obtained for the HCN content of pecled cassava roats, leaves,
peels, konkonte flour and gari. M e than 1007 variation was found in the content of aeighboring sectors of
the same tuber. It was confirmed chat the peel is a rich source of glucoside. (Author’s summary) C03 HOL

0175-0280 OYENUGA, V. A. The composition and nutritive value of certain feedingstuffs in Nigeria. I.
Roots, tubers, and green leaves., Empirc Journal of Experimental Agriculture 23(90):81-95. 1955.
Engl., Sum. Engl., 16 Refs.

Cassava, Manihot esculenta. Tubers, Fresh products, Composition. Dry matter. Protein content. Fibre
content. Carbohydrate content. N. Human nutrition. Animal nutrition. Nutritive value. Starch content.
Yams. Sweet potatoes. Cassava leaves (vepetahle), Nigeria.

The chemicil composition and the calculated nutritive values of the commonly grown roots and tubers and
certain leaves used as fodder in Nigeria were examined. They were found to be valuable sources of
carbohydrate, cassava being one of the richest in this nutrient. The least popular of the yam varieties,
Dioscorea dumetorum, contained more proten, while water yam (D. alata)whs somewhat richer inash than
any of the other roots. The peels of these roots and tubers were relatively rich in protein oil and ash, as wellas
crude fiber. They should therefore provide a valuable addition to the nutrition of rumiants in those parts of
Nigeria that grow roots and tubers in quantity. (Author's summary) C03 HOl

0176-1859 JOSEPH, A. Influence de la technologie traditionnelle du manjoc sur les teneurs en éléments
mineraux et en phosphore phytique. (The effect of traditional cassava’processing on minerals and

phvtin-phosphorus contents). Annales de la Nutrition et de I'Alimentation 27(3):125-139. 1973, Fr.,
1 Refs.

Cassava. Processing. Drying. Storage. Steeping. Cooking. Human nutrition. Tubers. Processed products.
Cassava flour. Cassava pastes. Foofoo. Chickwange. Nutrient loss. Mineral content. Composition. Gari.
Phyticphosphorus, P.K. Ca. Na. Ash content. Cameroon,
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Changes in minerals and in phytic acid P of cassava roots during preparation of the following traditional
foods were studied: (1) peeled, cooked and washed tubers, (2) sticks or balls of cooked paste, (3) sinoke-dried
flour, and (4) sun-dried flour. Effects of cooking, soaking, method of drying and storage on ash, total P,
phytin-P, Ca, K and Na contents are shown in tables. Considerable fluctuations were observed, with total
ash losses of up to 83.7¢¢ in (1): When peeled tubers for (2) were soaked hefore cooling, phytin-P was
completely degraded by enzymic hydrolysis. Except for (1), methods of preparations did ndt cause
demineralization, and the Cal P ratio of all products was in the range 0.51-0.79. (Summuary by Food Science
and Technological Abstracts) C03 102

0177-3167 MOTA, T. P. Carateristicas quimico-analiticas de algumas mandiocas em ensaio. (Chemical-
anaivtical characieristics of some cassava). Agronomia Mogambicanu 4(1):21-29, 1970. Port., Sum.
Port.. Engl., Fr. 8 Refs., Ilius. .

Cassava. Manihot esculenta. Analysis, HCN content. Fat content. Productivity. Pulp. Composition.
Cultivars. Starch content. Fibre content. Mineral content. N. Cortex. Ash content. Sweet cassava. Bitter
cassava, Mozambique.

Samples of 6 cassava cultivars being tested at the Agricultural Station of Nhacoongo were analyzed
physically and chemically, Peel and pulp fractions were separated hy hand. Peel fractions ranged from 14.06
to 20.64; pulp ranged from 77.94 to 85.94¢ of the fresh root. The resulting fractions were analyzed for
maisture, ash. nitrogen, crude fat, starch, crude fiber and hydrocyanic acid. From analyses of HCN the
cultivars Cerigano, Gangassol and Sabuarara were classified as nonpoisonous and those of Maquela, Eng.
Valente and H-35 as highly poisonous. Comparing the results of this study with analyses required in Holland
and Belgium for cassava imported from Thailand, Tanzania and other countries, the good quality of the
cxperimented cultivars was verified. (Auwthor's summary) CO3.

0178-368%4  THAKUR, M.1., SOMAROQ. B, H. and GRANT, W. F, The phenolic constituents from
leaves of Manihot esculenta. - Canadian Journal of Botany 52(11):2381-2386. 1974, Engl., Sum. Engl..
Fr.o 1S Refs., Hlus,

Cassava. VManihor esculenta. Leaves. Analysis, Composition. Phenolic constituents. Laboratory
experiments.

Fifty-live phenolic constituents were extracted with methanol (19 HC) i1 room temperature from dried
leaves of cassava (Manihior esculenta Crantz). By means Of thin-layer chromatographic and
spectrophotometric techniques, the 20 main phenolic constituents were identified as quercetin and luteolin
glycosides, chlorogenic acid esters off-coumaric, caffeic, ferulic and sinapic acids. and the glycosides of
catfeic and ferulic acids. Benzoie acid derivatives were also tonfirmed. Acid and alkaline hydrolysis of the
major compounds was carried out to determine their aglycones. Ultraviolet (UV) spectral data, Rf values,
fluorescence in UV light, and color reactions with chromogenic spray reagents of the phenolic compounds
and the aglycones are presented. The sugar residues of the major flavonoid compounds were identified as
ghucose. (Author's summary) C03

0179-1576  BASSLER, R.and PUTZKA, H. A. Der Blausaurereglykosidgehalt von Maniokprodukten,
seine Lokalisation und Veranderung beim Trocknen, (The cyanogenic glucoside content of cassava
products, its location and modification in drving). Landwirschaftliche Forschung. 27(3|4):211-221.
1974, Germ., Sum. Germ., Engl., Fr., 11 Refs., llus.

Cassava. Cassava products. Pellets, Tubers. Composition. HCN content. Temperature, Drying, Cortex,
Pulp. Analysis. Storage, Cyanogenic glycosides. Detoxification. Detoxification processes. Sweet cassava,
Bitter cassava. Germany.

On the basis of a frequency distribution, a survey was made on the scparahle content HCN of 1971-73
cassava samples from Thailand. Fresh cassava roots from Angola were tested for the accuracy of their
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designation as sweet or bitter, bath the tntal content in separable HCN and the distribution of the cyanogenic
glucosides in the cortex and pith were ascertained. By model test, the extent to which the separable HCN
content of the fresh roots can be reduced by drying, was verified, especially by brief heat treatment. In
relation to deep-frozen base material subsequently dried (459C) for preservition, the reduction of the initial
HCN content in cortex and pith was separately ascertained. The very much greater reduction with the first
texture during the drying makes it understandable that the pronouncements enabled by microscopic
examination with fresh roots, concerning the distribution of separable IICN, cannot be assigned to dried
material. (Auwthor's summary) C03 104,

0180-3398 ZITNAK, A, Assay methods for hydrocyanic acid in plant tissues and their applications in
studies of cyanogenic glycosides in Manihor esculenta.  In Chronic Cassava Toxicity;procecdings of
an interdisciplinary workshop. London, 1973. Ottawa, Canada, International Development Research
Center, 1973, pp.89-96. Engl., Sum, Engl., Fr., 31 Refs.

Cassava, Roots. HON. Cyanogenesis, Enzymes. Analysis. Linamarin, Toxicology. Linamarase. Plant
tissues. Cyanogenic glycosides. Cyanides. Manihot esculenta. Toxicity.

A survey of cyanide assay methodology is presented with particular reference to the determination of
linamarin, the eyvanogenic glucoside of cassava, Manihot esculenta Crantz, and some of the problems in
obtaining reliable estimates and reproducible data on potentialeyanide vield. The measurement of potential
cyanide output from plant tissues is a convenient method for medical and toxicological studies as it
represents an index of health hazard: therefore, the actual glucoside content receives little attention even in
agronomic studies. Linamarin is unusual in that itis not readily hydrolyzed by acid: therefore, endogenous
or added linamarase must be employed in the release of cvanide. Since the activity of thisensyme in cassava
tissues was only recemtly elucidated. many of the earlier reports on evanide vield from these tissues are of
dubious value. The peculiarities of the cvanide assay are reviewed in respeet to the principal phases of
analytical pracedure: namely, the release of evanide from the glucoside, the isolation or recovery of cvanide.
and finally, its analytical determination. Because of the reactivity of the evanide jon, its volatility and the
lengthy incubation for enszvmic hydrolysis, the crucial point of a reproducible techinigque is the total release
and isolation of cvanide from the substrate and prevention of Josses due to the secondary reactions or to the
escape of eyanide from analytical train. [tis unfortunate that few research papers have concerned themselves
with the reproducibility of given methods and their analytical data, particularly regarding the recovery of
cyanide added to plant tissue homogenates. The errors arising from sampling bulky plant materials, such as
cassava roots, and their preparation for analysis — the two aspects of analytical work which in the past have
reccived little attention or are only superficially covered in published reports - are also discussed. (Author's
summary) C03

0181-0471  PACHECO, J. A. DE C. and CONAGIN, A. Amostragem de raizes de mandioca para
delerminyc_’éo de amido. (Sampling meinods for determining the starch content in cassava roots),
Bragantia 14;25-26, 1955. Port,, Sum! Port., Engl., | Ref.

Cassava, Starch content. Analysis. Composition. Tubers. Brazil,

Four sampling methods were compared for determining the starch content in roots of individual cassava
plants or in mixed roots from 5 plants chosen at random. The methods were as follows: (A) A lengthwise
section (% of the diameter) was taken from every root inthe sample. (B) A section was taken from every root
in the sample, as in A; each of these sections was then divided into 3 parts (botton, middle and top). A §-cm-
long cross section was taken from the middle of cach of the 3 parts to compose the sample. (C) The roots were
divided into 2 groups (thick and thin}and then ardered accordingto size. The median root was selected from
each group, and a lengthwise sector (14 of the diameter) was taken from the 2 roots and used for analysis. (1))
From cach root selected as in C, a Y lengthwise section was taken? S-em-long cross sections were used from
the bottom, middle and top. Method A was used as a parameter singe itincluded a propottional part of every
root in the sample, thus climinating the variation between roots and between parts of the same root.
Sampling method C gave the results closest to the parameter, followed by Band D. Since samples obtained
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using method C were small and easy to prepare, this method is recommended as satisfactory. The results
concerning the number of plants in the samples were not conclusive. Preliminary evidence indicated that
variation in starch content is greater between parts of the root (top, middle and bottom) than between the
roots themselves. (Author's summary) C03,

0182-0388 RAMOS-LEDON, L. J.and POPENOE,J. Comparative chemical composition of cultivars of
Manihot esculenta Crantz and some related species. Proceedings of the Tropical Region. American
Saciety for Horticultural Science 14:232-234. 1970. Engl., Sum., Engl., Span., 19 Refs.

Cassava. Ash content. N. Cultivars, Manihot esculenta. Leaves. Analysis. Roots, Composition. Protein
content, Manihot tweedicana. Manihot glaziovii. Manihot dichotoma. Petioles. Plant anttomy,
Carbohydrate content. Water content. Manihot angustiloba. Tubers.

A survey of several species of Manihot revealed protein levels in the leaves ranging from 2.92—7.76 g| 100 g
on a fresh weight basis. The protein levels in the leaves of M. rweedicana and M. glaziovii were similar to
cassavi, but were lower in M. dichotoma and M. angustilova. Additional species should be surveyed. Four-
month-old cassava (Manihot esculenta Crantz) cultivars, contained levels of protein in the range of 6.29 —
8.30 g) 100 g in their leaf blades. The concentration of nitrogen and protein in cassava leaves decreased after
root enlargement and seed formation but tended to remain constant during the year for those cultivars in a
vegetative stage. Protein in the roots was in the range of 0.59 -- 1.95 g 100 g, the lowest level of proteinin the
whole plant. The cultivars studied showed remarkable phenotypic differences in leal morphology, root color
and growth habits. Inan effort to find some relatidn between phenotype and kigh protein, several cultivars
were compared, but no correlation could be established. Additional cassava clones should be studied. The
high level of protein in cassava leaves grown in low-fertility soil indicates the plant’s high capacity for N
uptake and protein synthesis, It seems reasonable to suggest that this capacity is determined by phylogenetic
factors developed by this species during its evolutionary history. (Author's summary) C03

0183-0596 FOO. I.. C.and CHEW, M. Y. Determination of water-soluble protein in tapioca (Manihot
wiilissima) leal.  Malaysian Agricultural Journal 48(4):347-353. 1972, Engl., Sum. Engl., 20 Refs,

Cassava, Manilor esculenta. Leaves. Protein content. N. Composition, Analysis.

The crude protein of a cassava (Kekabu variety) leaf calculated from its N content (Nx6.25)was6.2g| 100 g
leal fresh weight. The presence of phenolics in tapioca leaf extract interfered in the colorimetric
determinations of protein. Polyclar AT removed about 76% of the phenolics in the leaf extract. The modified

Lowry’s method afforded a water-soluble protein content of 0.22 g] 100 g leaf fresh weight for the Polyclor
A F-treated leaf extract. On the other hand, the value calculated from the N content of the protein precipitate
(N x 6.25) was only 0.043] 100 g leaf fresh weight. (Awthor's summary) C03

0184-0468 CORREIA, F. A. Acido cianidrico em algunas variedades de mandioca. (Hydrocyanic acidin
some varieties of cassava). Bragantia 7:15-22. 1947. Port., 4 Refs.

Cassava. HCN content. Laboratory experiments. Manihor esculenta. Composition. Cultivars. Analysis.
Tubers. Brazil.

Depending on the variety, the amount of HCN in the entire root of AMfanilior utilissima varies from 0.065 to
0.015%. When the roots are grated and dried, 54 10 87% of the HCN disappears. The peel, which is 17.069% of
the fresh root, contains 60%, of the acid, practically all of which is destroyed when the root is cooked.
(Summary by Chemical Abstracts) CO3 HO4,

0185- 0598 MARCANO L., J. Determinacion del rendimiento y contenido de écido cianhidrico en algunas
variedades de yuca (Manihot utilissina Pohl). (Determination of vields and hydrocyanic acid content
in some cassava varieties).  Agr. Eng. Thesis. Jusepin, Monagas, Venezuela, Universidad de Oriente,
Escuela de Ingenieria Agronémica, 1965, 13p. Span., Sum. Span., 12 Refs,
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Cassava. Composition. HCN content. oductivity. Cultivars. Analysis. Venezuela,

A study was conducted to determine the y elds and HCN content of 12 local varieties of cassava. The yields of
these varieties varied between 23,200 and 56,000 kg| ha. Obviously, the adoption of the highest yielding
varieties will permit a much greater output per unit arca. As concerns HCN content, these varicties may be
classified as sweet or bitter. The bitter types have a HCN content between 1,162 and 1.672 ing| 10 g of
cassava, whercas in sweet types it ranges between 0.259 and 0.510 mg] 10 g of cassava. (Author's summary.
Trans. by N. U.) C03

0186-2347 MARVALHAS, N. Carotenoldes de Aanihot esculenta Crantz. (Carotenvids of Manihot
esculenta Crantz). In ——————_. Cinco estudos sobre a farinha de mandioca. Brasil. Instituto
Nacional de Pesquisas da Amazonia. Publicag¥o no. 6. 1964. pp. 35-38. Port., Sum. Engl., 6 Refs.

Cassava. Analysis. Proteins. Cultivars.

The yellow varieties of cassava (Manihot esculenta Crantz) are only cultivated in certain parts of the
Amazon Valley. In previous work the autbor identified the pigments as carotenoids. In the present paper the
relative amounts of « and B-carotene and 2 hydroxycarotenes (probably xanthophyll and cryptoxanthin),
are determined. The pigments aro separated fromthe roots in a very original way as 4 mass precipitate of
protein and carotene complex. This mass is extracted with appropriate solventand chromatographed onan
alumine column. The relative amounts found for iG0 g of fresh material were £ -carotene 1.35 mg; B-
carotene 0.5 mg and hydroxycarotenes 0.5 mg. The proportion of o€ -varotene is higher than that of B-
carotene and hydroxycarotenes. The occurrence of a relatively high amount of carotenes in reserve organs of
Euphorbiaceae is reported for the first time. (Author's summary) CO3

0187-3270 VISWANATHAN, P. N. Metabolic activity of starch granules from the tapioca (Manihot
utilissima) plant: 1V - Further studies on the enzymes make-up of starch granules. Indian Journal of
Biochemistry 4(1):6-8. 1967. Engl., 20 Refs.

Cassava. Tubers. Enzymes. Laboratory experiments. Sugars. Cassava starch. Analysis. Research.
Biochemistry.

Additional studies with starch granules isolated from cassava tubers revealed that the starch synthesizing
activity of the granules with ADPG (adenosine diphosphate *€ -D-glucose) as the substrate was not
significantly different from that with UDPG (uridine dipbosphate o€-D-glucose). About 55 of total
nucleoside diphosphate kinase activity present in the whole tuber homogenate was also present in the
granules. ADPG-pyrophosphatase and ADPG-(UDPG-) phasphorylase activities were absent. Soluble
starch synthetase was apparently absent in the tuber. (Author's summary) C03

0188- 4644 *BYERS, M. Extraction of protein from the leaves of some plants growing in Ghana. Journal
of the Science of Food and Agriculture 12:20-30. 1961. Engl, Sum. Engl, 11 Refs.

Cassava. Leaves. Protein content. Analysis. Ghana.

Extracts were made from the fresh leaves of 60 tropical species by mincing themand squeezing the resultant
pulp through cotton cloth. Total N and protein N determinations were made on the extracted juice.and the
percentages of total N and protein N extracted and total N remaining in the fiber were calculated. Srnall
samples of crude protein were precipitated from the sap at 80" and analyzed for total N. Results were
classificd according to the extractability of protein N from the leaf and to the protein content of the product
isolated. As regards cassava, pH levels of extracts were not adjusted during N and protein analyses. Two
samples of bitter cassava ( Manihot wilissima) were extracted from leaves 6- and 7-weeks-old. Six-week-old
leaves (pH 5.9) yiclded 18.2¢] total N, 11.6%¢ protein N and erude protein with 7.67¢¢ N. Scven-week-old
leaves (pH 6.0) yielded 13.9¢¢ total N, 9.5¢¢ protein N and 7.01¢¢ crude protein N. The cassava samples were
among the lowest yielders of crude protein N. (Author's smmary) C03
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0189-3334 ESQUIVEL, T. F. Rapid field method for evaluating hydrocyanic toxicity of cassava root
tubers. Journal of Agricultural and Food Chemistry 21(2):321-322. 1973. Engl., 4 Refs,

Cassava. HCN. HCN content. Composition. Analysis,

A simple and rapid method is described for evaluating the HCN content of cassava roots in the field. This
method uses the benzidine-blue test, is reliable and can be performed ina few minutes. (Author's summary)
Co3

0190-0542 SPLITTSTOESSER, W. E. and RHODES, A. M. Protein and amino acid values of some -
tropical root crops. lllinois Research 15(4):6-7. 1973. Engl. Nlus.

Cassava. Manihot esculenta. Starch crops. Composition. Protein content. Yams. Amino acids. Taro.

Protein (dry weight basis) and amino acid values were studied in yams, cassava, sweet potatoes and some
aroids at the Federal Experimental Station in Mayagliez (Puerto Rico). Results of the analyses were
compared to the FAO Reference Protein. Tryptophane could not be measured because it was destroyed
during analysis. Upon hydrolysis, cystine yiclded cysteine, reported here as half cystine, (Summary by
J.L.S.) C03

0191-0503 CHEW, M. Y. and BOEY, C. G. Rhodanese of tapioca leaf. Phytochemistry 11(1):167-169.
1972. Engl., Sum. Engl., 15 Refs,, Hlus.

Cassava. Leaves. Rhodanese. Manihot esculenta. Enzymes. Thiocyanates, Cyanides. Biochemistry.

Rhodanese activity was detected in a crude extract of cassava (Manihot utilissima) leaves. Optimal activity

was found at a high pH (10.2-11.0) and temperature (57-500F), Under these conditions, rhodanese from 0-5
ml of the crude extract (75 mg leaf fresh weight) catalyzed the formation of 10.2 pmoles thiocyanate per 15
min. (Author’s summary) C03

0192-0527 KETIKU,A.0.and OYENUGA, V. A. Preliminary report on the carbohydrate constituents of
cassava root and yam tuber. Nigerian Journal of Science 4(1):25-30. 1970. Engl., 18 Refs.

Cassava. Cellulose. Sugars. Sucrose. Maltose. Glucose. Fructose. Yams. Soluble carbohydrates.
Composition. Starch content. Manihot esculenta. Tubers.

Cassava root (Manihot utilissima) and yam tuber (Dioscorea rotundata) contain sucrose, maitose, glucose
and fructose. Sucrose is the major moiety. Starch constitutes the bulk of soluble carbohydratesin bothyam
and cassava. Processing of yams into “clubo™ increases the total and reducing sugars and leads to the
hydrolysis of suc ase and maltose to glucose and fructose. Peeling may activate hydrolytic enzymes which
degrade disaccharides during processing. (Swummary by Biological Abstracts) C03

Bulictin 14(2):54-56. 1915. Lngl.

Cassava. Sweet cassava. Bitter cassava. HCN content. Laboratory experiments. Stems, Tubers.
Detoxification processes.

fhis experiment determines the vicld of HCN by hydrolysis on distillation of a portion of the stem of bitter
cassavat plant. Since the sample had been partiaily dried before the analysis, it was thought advisable to
repeat the experiment, determining the yield of HCN obtained from different parts of freshly dug cassava.
he experiments were also designed to ascertain whether the percentage of HCN was constant throughout
the roots of variable. The yield of HCN was also determined in roots 3days after harvest. The HCN content
increased due to loss of water in the roots during the drying process. (Summary by L.C. Trans. by T.M.)CO3
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0194-3865 CASSAVA FROM COLOMBIA. West Indies Bulletin 4:74-78, n.d. Eng).
Cassava. Cultivars, HCN content. Toxicity. Water content. Starch content. Jamaica.

In 1901 some 17 new varieties of cassava were introduced to the West Indies from Colombia, where thereare
few poisonous varieties. Chemical analyses show that Colombian cassava is high in starch content and
practically free of HCN. Studies should be made to see whether this will increase with acclimatization
Results of the analyses of the introduced varieties are given in tables. The distribution of HCN and starch
content in both sweet and bitter cassava is also given. (Summary by L. C. Trans. by T.M.) C03

0195-0782 GREENSTREET, V. R. Studies on taploca. III. Further notes on the determination of
phosphoric acid in taploca material by the coeruleo-molybdate method. Malaysian Agricultural
Journal 17:210-212. 1928. Engl.

Cassava. Deficiencies. Analysis, Tubers. Fertilizers. Farmyard manure. Soil impoverishment, Soil fertility,
Petioles,

To determine soil impoverishment by cassava,the levels of phosphoric acid were determined in various
samples of cassava material and fertilizers. Results were compared to the molybdate-magnesia gravimetric
method. The amounts of phesphoric acid determined by both methods are given in a table. (Summary by
H.J.S.) C03

0196-4855 LLAVOLLAY, J. and BUI—XUAN—NHUAN. La technique colorimétrique de contrdle
rapide de la teneur en acide cyanhydrique des produits alimentaires d'origine végétale. (Colorimetric
technique for the rapid control of the hydrocyanic acid content of food products of vegetable origin).
Annales de Chimie Analytique 25:212:214. 1943. Fr. 1llus.,,

Cassava. HCN, Analysis. Laboratory experinients. Toxicity.

The toxicity of some species of Manihot is due to the presence of a glucoside containing HCN. The method
here proposed depends upon the evolution of HCN by diastic fermentation in a buffered solution of pH 6,
removil of the HCN after an hour’s digestion at 32-349 by a current of air, absorption of the HCN in a
solution of sodium picrate and colorimetric determination by comparing the reddish tint produced in the
yellow picrate solution with standards. (Summary by Chemnical Abstracts) C03

0197-4391 HOWELL, D.D. Symptoms of nutrient deficiency of cassava (Manihot esculenta Crantz). M.
Sc. Thesis. Guelph, Ontario, University of Guelph, 1974. 13p. Engl., Sum. Engl., 2! Refs., lllus.

Cassava. Manihot esculenta. Deficiencies. Mineral deflencies, Minerals. Iron. Copper. Zn. lioron, N, S, P,
K. Manganese. Lahoratory experiments.

Cassava (Manihot esculenta Crantz) was grown in sand cultures using nutrient solutions to produce color
photographs of the macro- and micronutrient deficiency symptoms of boron and manganese. Potassium
deficiencysymptoms sappeared as a browning of the tips of the leaflets; Mg deficiency symptoms appeared as
a chlorosis of the leaf margins which extended inward as the deficiency progressed. Manganese and iron
deficiencies appeared on expanding leaves as an interveinal chlorosis. Symptoms of the 2 deficiencies were
similar except that severe Fe deficiency produced leaves totally devoid of chlorophyll. Copper deficiency
produced severe curling and twisting of expanding leaves, together with a distinctive interveinal chlorosis.
Zinc deficiency produced necrotic spotting, interveinal chlorosisand apicaldieback. Plantswitha N, P or S,
defliciency were similar in appearance. Symptoms were pale green bottom leaves and the yellowing and
browning of the leaflet tips. Toxic Mn concentrations produced daytime wilting but recovery occurred at
night. Boron toxicity produced necrotic spots and browning of the leaf margins on lower leaves. It was
concluded that N, P, S and B deficiencies could not readily be diagnosed by deficiency symptoms. Iron, Mn,
Cu and Zn deficiencies may be diagnosed if all other growing conditions are good. Boron and Mn toxicity
symptoms can probably aid in identifying excessive amounts of these clements. (Author's summary) C03
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0198-3423 PERISSE, J. and LE BERRE, S. Etude de la valeur alimentaire de variétés de manioc
récemment introduites au Togo. (Study on the nutritive value of cassava varieties recently introduced
into Togo). l.ame, Institut de Recherches du Togo, 1958. I1p. Fr. 5 Refs.

Cassava. Cultivars. Cultivation. Productivity, Analysis. Composition. Water content. N. Fat content, Ash
content. Ca, HCN content. Energy productivity. Starch content, Nutritive value. Mineral content. Togo.

The varieties B39, BL7, B8, B2S, BS0, BS4, BS3 and Tabouka were introduced from the Ivory Coast to
compare them with the local varieties, Goula and Kataoli. The aim of this trial was to select the highest
starch-yielding varieties. Methods for the evaluation of water, N, lipid, ash, Ca and HCN content, as wellas
the energy value of the above varieties, are presented. (Summary by J.L.S.) C03

T-1511

0199-3468 CHEW, M. Y. Cyanide content of taploca (Manihot utilissimaj leaf. Malaysian Agricultural
Journal 48(4):354-356. 1972. Engl., Sum. Engl., 7 Refs. ‘

Cassava. Manihot esculenta. Cultivars, Leaves. HCN content. Composition. Analysis. Malaysia,

The cyanide content of the cassava (Manihot utilissimajleaf was determined. The average value from 18
varieties was 379 ppm (0.0379%) in a fresh, young leaf. Varietal differcnces ranged from 174-622 ppm. The
average moisture content of the leaf was 69.9%. (Author's summary) C03 .

0200-3037 SADIK, S., OKERERE, 0. U, and HAHN, S. K. Screening for acyanogenesis in cassava,
International Institute of Tropical Agriculture. Technical Bulletin no. 4. n.d. 4p. Engl., Sum. Engl.,9
Refs.

Cassava. Manihot esculenta. Cyanogenesis. HCN. Analysis. Leaves. Selection.

The sodium picratetest for HCN was used to evaluate 88,510 cassava plants for their cyanogeniccontent. No
acyanogenic plants were found. A small number of plantsexhibited a low to medium degree of cyanogenesis
while the rest of the plants showed a high degree of cyanogenesis. The screening method is simple and
sensitive and lends itself to large-scale field screening. (Author’s summary) C03

0201-0297 OBREGON B., R. Variaci6n del dcido cianhidrico en 118 clones de yuca Manihot utilissima
Pohl. (Variatton in hvdrocyanic acid of 148 clones of cassava, Manihot utilissima Pohl). Agricultura
Tropical. (Colombia) 24;6):330-334. 1968. Span., 3 Refs.

Cassava. Clones. Dry matter. Alfalfa. HCN content. Protein content. Fat content. Ash content. Water
content. Carbohydrate content. Composition.

The proportion of HCN was analyzed in 118 clones of cassava, immediately after harvest and 9 days later.
With only air drving. the proportior of HCN was found to decrease notably in all varieties, with the
exception of 8. Fifteen clones showed weak HCN reactions and could thus be used immediately after harvest.
Swecl varieties showed no great differences in HCN content. Analyses of protein, fat, fiber, ash, moisture,
carhohvdrates and dry matter are given, based on the average of 16 varieties, and compared to alfalfa.
(Summary by P.A.C.) C03

0202-3194 MOMH, C. C. and ALLAN, ). J. The use of Guignard test for screening cassava cultivars of low
hydrocyanic acid content. Tropical Root and Tuber Crops Newsletter no, 6:29-31. 1973. Engl.

Cassava. HCN content. Analysis. Cultivars. Composition.

The poisonaus nature of cassava due to HCN might cause medical problems when people use it as main
dietary material. The fundamental solution to this problem is to cultivate cassava free of HCN. To select the
planting material, it is neccessary to screen a large population of cultivars. Quantitative methods for
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determining the HCN released from the glucosides give accurate results, but the methods are usually tedious
and time consuming. The Guignard test, a qualitative method, is more practical for the screening process,
Ninety-five cultivars were tested. 1t was found that (1) no cultivar had an HCN content low enough to be
undetectable by the Guignard test (once a cultivar gives n negative reaction, a more precise quantitative
determination of the HCN can follow). (2) The leaves and the inner peel had the highest concentration of
HCN in almost all the cultivar tested: the core (edible portion) had the second highest, and the outer corke
layer of the peel and the central pith had the lowest. (Summary by H.J.S.) CO3

0203-2096 LE BERRE, S., GALLON, G. and TABI, B. Teneur en vitamine C dans les tubercules et le
plantain du Cameroun avant et apres culsson. (Vitamin C content uf Canteroon tubers and planiains
before and after cooking . Annales de la Nutrition et de L’Alimentation 23(1):31-45. 1968, Fr.

Cassava. Yams. Taro. Sweet-potatoes. Human nutrition. Cooking. Starch crops. Cocoyams.Ascorbic acid.
Composition. Protein content. Carbohydrate content. Ash content. Mineral content. Tubers, Banana-
plantains. Camercon,

The article has two sections: the first is devoted to tubers and the second to plantains. The Cameroon tubers
are cassava (Manihot utilissima), yam (Dioscurea. sp.), taro (Colocasia sp.), sweel potatoes (fpomoea
batatas)and macabo (or cocovam) (Xanthosoma sp.). The cassava was freshly dug or kept for upto78 h, but
the storage period of the others was not known. Tables give the value for the total ascorbic acid estimated
with 2.4-dinilmphcnylhydruline before and atter the tubers were boiled for a long time in 3-12 samples at
cach of 4 tithes of storage for cassava, in 12-14 samples of each of the other species, and the overall average
for each time and species. Average values were for proximate composition, Ca, Fe, P, the calculated energy
in the edible part, and the proportion of inedible waste. Ascorbic acid ranged from 0.4-2 mg| 100 g of the
cooked tuber; and the loss averaged 91¢7 for all species. Cassava cooked when fresh has 3.4 mg| 100 g: after
being stored for 78 h, it has 0.5 ing| 100 . Ranges between species were as follows: protein, 0.8-2.4 g fat, 0.16-
1.0 g; carbohydrates, 21.7-43 g; ash, 0.8-1.2 g Ca, 21-85 mg; Fe, 1.0-2.0 mg; and P, 28-54 mg 100 g wet
matter. (Summary by Nutrition Abstracts and Reviews) €03

0204-2226 SAINT-AMAND, 1.1). DE. Etude dela teneur eh hétéroside cyanogénétique des variétiés de
manioc cultivées sur les Hauts-Plateaux de Madagascar. (Study on the cvanogenic heteroside content
of the cassava vatieties grown in the High-Plateaus in Madagascar). Tananarive, Institut de
Recherches Agronomiques de Madagascar, Station Agronomique du Lac Alaotra, 1960. 59p. Fr., 19
Refs., Mus,

Cassava, Climatic requirements. Water requirements (plant). Timing. HCN content. Dry matter
Composition. Lahoratory experiments, Tubers. Leaves. Petioles. Cultivars, Identification. Analysis.
Malagasy Republic.

The cyanogenic heteroside content of 17 cassava hybrids were studied. Two maximum concentration
periods of cyanogenic glucoside were established in the tubers. Both periods coincided with the tocal annual
dry season (May-Sep), which was also the period of higher concentration of starch in the tubers. Plants were
grown for 2 or 3 years, The same variety showed variable HCN content according to climate, suil, plant age
and other factors. HCN concentration was higher during the first year of growth and in plants growing on
soils with a high N content. Leaf analysis indicated that HCN content is about 25-55¢7 higheratthe end of the
day than at the end of the night. There was a possible correlation between results gathered through analysis
of N content and HON content, Varieties were classified according to the percentage of IHCN contained in
fresh tuber pulp as follows: very sweet (10 mg| 100 g), sweet to slightly bitter (12 mg| 100 g), bitter (12-14
mg| 100 g) and very bitter (more than 14 mg| 100 g). No correlation was found between HON and starch
content in the tubers, but the bitter varieties contained less HCN in the leaves than the sweet varieties.
Observations made during the dry season led to the following preliminary classification: very dark red-violet
petiole, very sweet varieties; red-violet petioles, sweet varieties; green, more or less mottled red petivle, sweet
to bitter varicties, green, more or less tinted red petiole, bitter to very bitter varicties. (Summary by 11.1.5.)
Co3
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0205-5330 TURNOCK, B.J.W. An investigation of the poisonous constituents of sweet cassava (Manihot
wtilissima) and the occurrence of hydrocyanic acid in foods prepared from cassava. Journal of
Tropical Medicine and Hygiene 40(6):65-66. 1937. Engl., Sum. Engl.

Cassava. Manihot esculenta. HCN content, Toxicity. Gari. Animal physiology. Cyanogenic glycosides.
Sweet cassava. Nigeria.

The toxic principle of sweet e ssava causing fatty degenceration of the liver wasduc toan extract containing
the eyanogenetic glucoside. The processes in use for the preparation of cassava foods do not eliminate the
HON. There is a seasonal variation in the amount of mannitol present in cassava, reaching its maximum
from the middle to the end of the rainy season. (Author’s summary) C03 H04

0206-3367 OKE, O. L. Leaf protein research In Nigeria: a review. Tropical Science 15(2):139-155. 1973.
Engl., Sum. Engl., 22 Refs.

Cassava. Leaves. Composition. Amino acids. Protein content. Vegetable crops. Human nutrition, Nigeria.

Progress made on leat protein research in Nigeria is reviewed. The percentage of protein that can be
extracted from the green leaves of legumes increases to a maximum of 705 and up to 90% {rom green
vegetables in the first 8 weeks after planting; these levels then decrease to low values (20-400z) after 11 weeks.
As much as 3,000 kg proteinf ha| yr can be obtained from these leaves, which is about 3 times the amount of
protein that would be obtained if the plants were grown for seeds only. The amino acid pattern of leaves is
similar to that of animal protein except for the marginal conteni of methionine. Experiments with rats,
rabbits and chicks have show n that the protein is highly digestible (81¢7) and thatitis better than fish mealas
a protein supplement for chick rations. For rabbits the best supplementation level was found to be 10%, and
it was as good as milk powder for rats. Clinical trials with children on a diet supplemented with leaf protein
showed that edema disappeared within 10 days, appetitc improved, and the children became mentally alert.
Diarthea spontancously subsided, there was a good weight gain and a marked increase in serum proteins and
albumins. Incorporation of leaf protein into Nigerian diets for adults showed that it was readily acceptable
culturally, blending well with most of the dishes and causing no significant change intaste or color. (Author's
summary ) CO3

0207-4744 GRAMACHO, D. Contribuiciio ao estudo quimico das raizes da mandioca. (A chemical study
of cassava roots).  Anais da ASbOleCdO Quimica do Brasil 6:123-132. 1947, Port.. 4 Refs., [llus.

Cassava. Cultivars, Tubers. HCN content, Protein content. Fibre content. Starch content. Fat content.
Timing. Toxicity. Analysis. Brazil.

The HOH, starch protein, tiber and fat contents were determined in 54 samples of cassava roots from
different varieties from Bahia (Brazil) between 11-14 mo old, and’ ranged from 0.0043-0.0282; 18.4-35.4,
0.13-3.15; 0.16-2.30¢¢. 'The morphology of the starch, the toxicity of the roots (HCN), the determination of
HCN by hydrolysis, distillation, and volumetric determination with AgNOjy are described in detail.
(Summary by Chemical Abstracts) CO3

0208-2094 EFAVIER, 1 C, CHEVASSUS-AGNES, S. and GALILLON. G. Latechnologie traditionnelle
du manioc au Cameroun; influence sur la valeur nutritive, (Traditional technology of cassava in the
Camieroons; its influence on the maritive value).  Annales de la Nutrition et de Alimentation 25(1):1-
59.197%. Fr., 41 Refs., Nlus.

Cassava. Analysis. Nutritive value. Cassava pastes. Gari. Nutrient loss. Fermentation. Vitamin content,
Protein content. Composition. Food products. Huinan nutrition. Cameroon.

Chemical composition and nutritive values of cassava and traditional cassava products are reviewed. The
proximate composition of raw tubers and derived products, peeled tubers, inner cortex, leaves, boiled
tubers, smoke-dried und sun-dned flour, sticks of cooked paste and gari, and loss of nutrients at various
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stages of preparation is shown in 24 tables. In vitro digestibility is shown graphically. Large losses of
nutrients occurred, cspecnally during the soaking of pecled tubers, which affected mainly vitamin and
mineral contents. Ascorbic acid content was almost completely lost by most treatments, Riboflavin was
sometimes increased by fermentation and Fe by contamination. For the majority of nutrients, plain boiled
cassava and gari were the most valuable products. (Summary by Food Science and Technology Abstracts)
C03 Hol

0209-2242 KETIKU, A. O. and OYENUGA, V. A, Changes in the carbohydrate constituents of cassava
root-tuber (Manihot utilissima Pohl) during growth. Journal of the Science of Food and Agriculture
23(12):1451-1456. 1972. Engl., Sum. Engl., 2! Refs.

Cassava. Growth. Tubers. Sugars. Glucose. Fructose. Maltose. Sucrose. Planting. Harvesting. Hydrolysis,
Soluble carbohydrates. Carbohydrate content. Plant development. Cultivation. Cassava starch. Analysis,
Composition. Timing.

Sucrose formed the bulk of the sugars in cassava root-tubers, accounting for more than 69% of the total
sugars. Other sugars included fructose, glucose and maltose. Maltose was consistently present as the lowest
amount. The highest concentration of sugars (5.7%) was attained 9 months after planting. Starch accounted
for the highest proportion of the carbohydrates. A peak value of 810 was ohserved 8 months after planting.
The decrease to 78% at 9 months was accompanied by an increase in sugar concentration from 3.5%10 5.7%.
The sum of cellulose and hemicellulose constituted the nonavailable carbohydrate fraction to nonruminants.
This was less than 7% of total carbohydrates. Paper chromatography of the neutralized hydrolysate of the
extracted hemicellulose revealed the presence of glucose and xylose only. The amylose content of cassava
starch varied between 16.2% and 17.4% during growth. This variation was significant at 19 level. The
separated amylose had an iodine affinity of 17.0% while amylopectin had 0.19. (Author’s summary) C03

0210-0548 PEREIRA,A.S.,NERY,J. I, and CONAGIN, A. Teordeacido cianidricona polpa dasraizes
dos aipins. (Hydrocyanic acid content in the core of cassava). Bragantia 19(17):247-259. 1960. Port.,
Sum. Port., Engl., 6 Refs

Cassava, HCN content. Cultivars. Sweet cassava. Composition. Tubers.

Studies were made to evaluate the content of HCN in the pulp of cassava roots. Seven varieties of the sweet
cassava group and two varieties of the bitter type were analyzed in order to evaluate the differences between
plant root size and plant age. There were significant differences between the two groups. Among the edible
varieties, Vassourinha, Tatu and Branca do Pomar presented a high amount of HCN; nevertheless, they can
he safely used as humand food, after cooking. Since no statistical differences were found hetween plant root
size and age, the sampling technique will be much easier in the future. (Author's summary) C02

0211-3305 PILAC, L.M., ABDON, I.C. and MANDAP, E.P. Oxalic acill content and its relation to the
calcium present in some Philippine plant foods. Philippine Journal of Nutrition 24(1):21-36, 1971.
Engl., Sum., Engl., 14 Refs.

Cassava. Cereals, Nutritive value. Oxalic acid. Composition. Water content. Vegetable crops. Leaves.
Tubers. Philippines.

An analysis was made of the oxalic acid, calcium and moisture content of 129 plant foods of local origin. The
Ca:oxalate ratio and available Ca (expressed as percentage of total Ca) were calculated for each food. Only
21 foods have a Ca:oxalate ratio of 2and above, with a corresponding available Ca of 809 and above. Oxalic
acid in excess of Ca was obtained for 59 foods. 24 of which were leafy vegetables. Although the remaining 49
foods had a Ca:oxalate ratio below 2, some had over 50% available Ca, which could still be utilized by the
body. The consumption of vegetables with oxalic acid in excess of Ca should not be discouraged because
they are good sources of other nutrients. However, information should be given that more Ca-rich foods
would be necded in the diet and that these should preferably not be eaten for therapeutic purposes. As
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regards cassava, leaves (used as a vegetable) and tubers had Ca;oxalate rations of 1.04 and 0.21, respectively.
Leaves contained 57.2% available Ca whereas tubers had an excess of oxalic acid. (Author’s summary) C03

0212-1746 SINGMASTER, J. A. A modification of the AOAC extraction procedures for parathion
residues on tropical root crops. Journal of Agriculture of the University of Puerto Rico 54( 1):189-191,
1970. Engl.

Cassava, Insecticides. Analysis.

Edible parts ofthe roots of yams,sweet potatoes, cassava, and taniers from plants grown insoil treated with
parathion granules at the time of planting were analyzed for parathion residues at harvest, following the
official AOAC method. Some samples of cassava, taniers and sweet potato required the addition of
anyhydrous sodium sulfate to free more extract from the mud left after centrifugation. Analyses of the
aforementioned root crops treated with parathion revealed that neither 2 nor 4 Ibs of active parathion|acre
left residues of parathion above 0.2 ppm in any of the 4 root crops at harvest. However, studies on the
effectiveness of pafathion were worthless as the checks proved as free of soil insects as the treated plots.
(Summuary by R.0.D.) C03

0213-1727 AMMANN, P. Sur la grande richesse ¢ matieres azotées de certains manjocs du Cambodge.
(On the high nitrogenous content of certain Cambodian cassava varieties). Compte Rendu
Hebdomadaire des Séances de I'Academie des Sciences 170:1333-1334, 1920. Fr.

Cassava. Composition. Analysis. Protein content. Tubers. N. Cambodia.

Analyses of 10 samples representing 6 French colonies, made in the Colonial Garden laboratory, indicated a
water content of 12.16-16.05% in the decorticated roots; protein content ranged frdm 0.74-1.49% after the
elimination of HCN. Analyses of 6 samples from the Cambodia region gave results within the following
ranges: water, 10.72-11.58%; protein 2.95-7.43%; sugars, 70.0-77-6%; fiber, 2.10-2.88%. These roots were
from plants which had been bred by selection for the purpose of obtaining improved varieties. The proteinin
the remaining 4 samples was 4.33% in 3 of them and 6.93% in the fourth. The highest figures nearly
correspond to rice in protein content. These varieties contain only traces of HCN (2.2-7.8 mg]| 100 g).
(Summary by Tropical Abstracts) C03

0214-5008 OELSLIGLE, D. D. Accumulation of dry matter, nitrogen, phosphorus, and potassium in
cassava (Manihot esculenta Crantz). Turrialba 25(1):85-87. 1975. Engl., Sum. Span., 5 Refs., Illus.

Cassava. Manihot esculenta. Dry matter. N. P, K. Fertilizers. Absorption. Tuber productivity. Timing.
Analysis. Costa Rica.

In cassava (Manihot esculenta Crantz cv. Guaxupe 454), the accumulation of dry matter, N, Pand K during
the period of rapid growth, was rather similar. The concentration of the 3 nutrients in top and roots
decreased with time. Root yiclds of 43 tons| ha removed 174, 21 and 125 kg| haof N, P, and K, respectively.
(Author’s summary. Trans. by J.L.S.) C03

0215-4810 JANSZ, E. R. e al. Cyanide liberation from linamarin. Journal of the National Science
Council of Sri Lanka 2(1):57-65. 1974. Engl., Sum. Engl., 12 Refs.

Cassava. CyaniJes. Linamarin. Hydrolisls. HCN. Linamarase. Blochemistry. Toxicity. Laboratory
experiments. 5.{ Lanka.

Several plant materials were tested for their cyanide liberating capacity. Two of these materials were ableto
liberate cyanide from purified linamarin; however, the mechanism of liberation appears to be different from
that of the cassava linamarase. Although ginger cannot liberate significant amounts of cyanide from purified
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linamarin, some samples have been found to release it from boiled cassava. In this case also, this effect does
not appear to be due to a “cassava-type” linamarase. Coliforms cannot liberate HCN from linamarin. A
reputed antidote for cassava poisoning, guava leaf extract, contains a potent linamarase inhibitor. Further
details on acid and enzymic bydrolysis of linamarin are also reported. (Author’s summary) C03

0216-2371  SUBRAMANIAN, S.A, NAGARAIJAN, S. and SULOCHANA, N, Euphorbiaceac;
flavonoids of some Euphorbiaceous plants, Phytochemistry 10(10):2548-2549, 1971, Engl., Sum,
Engl., 8 Refs.

Cassava. Analysis. Laboratory experiments. Leaves,

Vitexin and isovitexin have been isolated from the leaves of Jatropha. curcas and J. heynii and Hevea
brasiliensis, while the leaves of Croton sparsiflorus and Manihot utilissima contain significant amounts of
rutin. (Author’s summary) C03

See also 0004 0055 0072 0094 0113 0123 0289 0388 0391 0488 0543 0647 0936 0954 0974 0985
1004 1053 1109 1372 1377 1393 1939 1509 1522 1573 1638 1666
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D00 CULTIVATION

0217-0652 ESTRADA R.,N. Colombian studies for the improvement of A anihot esculenia Culture, In
International Symposium on Tropical Root and Tuber Crops, 2nd, Honolulu and Kapaa, Kauai,
Hawaii, 1970. Tropical Root and tuber Crops Tomorrow, Honolulu, University of Hawaii, 1970. v.l,,
pp. 83. Engl.

Cassava. Productivity. Cultivars. Germplasm. Protein content. Starch content. Composition. Colombia,

A bricf description is made of the cassava projects carried out by ICA, Palmira, (Colombia). Reference is
made to cassava collections, yields, carly-maturing characteristics, protein content, starch content and
cultural practices. (Sunimary by H.J.S.) D00

0218-2322 TOLEDO, F.F. DE. Estudo do aproveitamento integral da planta mandioca, (Srudy on the
utilization of the whole cassava plant).  Anais da Escola Superior de Agricultura * Luis de Queiroz"
19:151-175. 1962. Port., Sum. Engl., 6 Refs.

Cassava. Manihot esculenta. Cultivars, Cultivation. Production. Roots. Stems. Leaves, Productivity. Field
experiments. Animal nutrition. Brazil.

This paper deals with cassava leaf, stem and root production, Field competition trials showed that
production of leaves and stems are the same as that of roots. Leaves and stems can be used inanimal feeding
while roots may be processed to obtain various products. (Author's summary). D00 HO3

0217-2248 DAVESNE, A. Le manioc. (cassava). In Manucl d’agriculture a 'usage des écoles primaires
de I'Afrique Equatoriale ¢t Tropicale. Paris, Librairie Istra, 1954. pp. 151-154. Fr., Sum. Fr., lllus.

Cassava. Uses, Planting. Cuttings. Food products. Cultivation. Human nutrition. Soll fertility. Cassava
products. Malagasy Republic. Gari. Cassava flour. Tapiocas.

Cassava plays an important role in African nutrition. Its cultivation and preparation are briefly described.
Its fast growth, resistance to drought and easy conservation are some of the factors that make cassava rank
first among food plants. Sometimes the natives eat the fresh tubers after boiling, but the roots are mainly
consumed in the form of gaci (cassava flour) and tapioca. Export of cassava chips is one of the most
important agricultural resources in Madagascar. (Summary by T.M.) D00 102

0220-0856 [ ECOINTE, P. La culture et la préparation du manioc en Amazonie. (Cultivation and
preparation of cassava in the Amazon). Revue de Botanique Appliquée et d’Agriculture Coloniale
2(11):334-337. 1922 Fr.

Cassava. Cultivation. Planting. Spacing. ('assava meal. Processed products. Food products. Uses. Cassava
products. Beverages. Hluman nutrition. Cassava pastes. Brazil.

Remarks are made on the cultivation of cassava in the state of Amazonas (Brazil). A detailed description of
the native method for extracting meal is given. Cassava meal is a raw material used in the preparation of
various forms of fonds (cassarcep, cassave or the cassava bread, fuba) and some beverages (tarubd, arubé).
Manicoba is cassava leaves prepared in the same way asspinach. Mujangue isa paste made of turtle eggs and
cassava Hour. (Swummary by J.1.8.) D00 HOL
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0221-0062 CENTROINTERNACIONAL DE AGRICULTURA TROPICAL. Cassava program review
conference. Palmira, Colombia, 1972. 27p. Engl., llus.

Cassava. Productivity. Plant breeding. Economics. Costs. Plant physiology. Cassava programs,
Cultivation. Diseases and pathogens. Pests. Developmental research. Colomblia.

The main objectives of the conference were to review the present status of cassava in the world and to
promote international cooperation among institutions as well as among individuals. The following topics
were fully discussed and considered to be of great interest for the development of cassava research activities:
factors affecting productivity, cassava breeding, socioeconomical factors, cultural practices, entomology.
production costs, by-products, mechanization, physiology, fertility, discases and pathogens, and
documentation. (Summary by J.L.S.) D00 102 E01.

0222-0133 CRUZR.,L.C. Notas sObre el cultivo de la yuca. (Cassava cultivation). Revista Nacional de
Agricultura (Colombia) 37(472):26-29. Span.

Cassava. Cultivation, Planting, Spacing. Harvesting. Economics. Costs. Production. Tubers. Composition,
Colombia.

Information is given about appropriate soils for planting, land preparation, weed and pest control,
harvesting, fertilizers and production costs. Samples of cassava tubers were chemically analyzed with the
following results: starch ranged from 22.60 to 27.44¢¢; moisture 62.69 to 65.500; crude fiber 1.30 to 1.93¢;:
fat 0.56 to 0.67%¢; reducing sugar 3.40 to 4.80C; and ash 0.96 to 0.97¢;., (Summary by A.N.) D00,

0223-0828 CULTIVOQ E industrializacién de la yuca. (Cultivation and industrialization of cassava).
Revista del Instituto de Investigaciones Tecnoldgicas. Tecnologia. (Colombia). no. 44:40-51. 1966.
Span.

Cassava. Marketing. Industrialization. Economics. Animal nutrition, Prices. Processing. Cassava starch,
Cassava flour. Concentrates. Bitter cassava, Starch content. Timing. Colombia.

A summary is presented of the paper *Technological and Economical Study of the Cultivation and
Industrialization of Cassava in the Region of Acacias (Meta)." The original study was conducted by the
Instituto de Investigaciones Tecnoldgicas. Figureson the production, prices and distribution of the crops are
given; and the cconomic aspects of processing cassuva starch and cassava flour are discussed. [t also deals
with the variation of the starch content in bitter cassava at the different ages of the plant, as well as with the
econoinic possibilities of feeding and fattening chicks using bitter cassava flour. The results of a survey on
marketing of cassava flour to be used in the preparation of concentrates for animals are presented as well.
(Summary by H.J.S.) D00 102

0224-0404 SMITH, L..R. Informe de los ensayos sobre la produccion de yuca en El Cibao. (Report on
cassava production trials at El Cibao). Santiago de los Caballeros, Republica Dominicana, Instituto
Superior de Agricultura, 1968. 14p. Span., lllus.

Cassava, Planting. Cuttings. Irrigation. Entomology. Harvesting. Cultivation. Cultivars. Productivity.
Spacing. Nutritional requirements. Fertilizers. Pests. Diseases and pathogens. Cyanides. Timing. Mycoses.
Erinnyis ello.Carpolonchaea chalybea. Noxious animals. Injurious insects. Tuber productivity. Starch
productivity. Dominican Republic.

Results of experiments carried out in the Dominican Republic on local varietics of cassava (Manihor
utilissima Pohl) and collections of material from Jamaica and the Virgin Islandsare presented. Experiments
included selection of varieties for adaptability to local climatic conditions and adaptability to irrigation in
terms of edible root yields and commercially acceptable starch production, as well as experimentation on
varied distances between plants, methods of planting and effect of fertilizer on root size and weight,
(Summary hy P.A.C.) DO0O
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0225-0333 JENNINGS, D.L. Cassava in Africa. Ficld Crop Abstracts 23(3):271-275. 1970, Engl.

Cassava. Manihot esculenta. Growth. History. Toxicity. Taxonomy. Cultivation, Productivity. Pests,
Diseases and pathogens. Cassava mosalc virus. Cassava common mosaic virus, Viroses. Cultivars. Uses.
HCN. Plant breeding. Genetics. Mycoses. Nutritional requirements. Fertilizers. Fomes lignosus. Phoeolus
manihotis. Lasiodipledia . Injuiious insects. Noxious animals. Insect control. Pest control. Aonidomytilus
allus. Hybrids. Crosibreeding. Africa.

A summuary is given of results of research carried out on cassava ( Manihot esculenta Crantz) in Africa: its
history and present status in Africa; nomenclature; growth cycle; yield and yicld components; agronomy;
discases and pests (including nutritive value and toxic hazards); and future problems and possibilities of
cassava cultivation, (Summary by P.A.C.) D00

0226-2661 LAGOS U., J. A. Cultivo moderno de la yuca, (Modern cassava cultivation). Agricultor
Costarricense 10{11):255-257. 1952. Span.

Cassava. Cultivatlon. Costa Rica.

Short notes on modern cassava cultivation are presented. (Summary by A. N.) D00

0227-0983 RAO, N. S. A short note on taploca. Mysore Agricultural Journal 27(3):70-73, 1951. Engl,

Cassava. Cultivatlon. Uses. Tuber productivity. Economics. Cassava starch. Taplocas. Cassava flour.
Costs. India.

Notes given concern cultivation, harvesting, yields and uses of cassava. A description is made of the -
prepartion of flour, soji, starch and sago. (Summary by H.J.S.) D00 J00

0228-2090 MARTIN, F. Lemanioc dans la France d'Outre-mer. (Cassava in French averseas territories).
Revue Internationale des Produits Coloniaux 26(256):45-47. (Cont.). 1951. Fr.

Cassava. History. Cultivation. Production. Indochina. Malagasy Republic.

Briel notes are presented about cassava in Indochina, Reunion and Madagascar. Data refer to historical
aspeets of introduction. production, cultivation and cconcmic aspects. (Summary by H.J.S.) D00

0229-1771  MENDIOLA, N. B. Cassava growing and cassava starch manufacture. Philippine
Agriculturist 20:447-476. 1931. Engl.. 10 Refs., Nlus.

Cassava. Manihot esculenta. History. Plant geography. Sweet cassava. Bitter cassava. Cultivars.
Composition. Productivity. HCN content. Timing. Cultivation. Harvesting. Cassava starch. Cassava
products. Processing. Industrialization. Industrial machinery. Cottage machinery. Rasplng. Costs.
Economics. Production. Marketing. Prices. Consumption. Philippines.

The chemical composition of varieties of cassava and of tapioca are given. The HCN content of cassava is
discussed in relation to its use as food. The manufacture of starch is discussed. (Summary hy Chemical
Abstracts) DOO 102

0230-0109 MOLESTINA O.. E. la yuca. (Cassava) . Revista del Consorcio de Centro Agricolas
(Ecuador). 16(87):5-8. 1957. Span.

Cassava. Cultivation. Cassava products. Cassava flour. Cassava starch, Processing. Casave, Cassava bread.
Tapiocas. Cassareep. Washing. Peeling. Grinding. Tempers.-e, Pressing. Drylng. Sliting. Screening,
Industrial machinery. Ecuador.
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Some information on cassava cultivation is given, The industrial processing of fresh cassava roots to obtain
starch, flour and tapioca is described, including technical references to equipment used. The temperature
considered as optimum during the drying process to obtain cassava starch, flour and tapioca was reported as
50-60°C. (Summary by A.N.) D00 102

0231-3301 LE MANIOC aux Indes Neerlandaises. (Cassava in the Dutch East Indies). La Cochinchine
Agricole 1930:252-261. 1930. Fr., Vietnamese,

Cassava. Cultivation, Processing. Tapiocas. Cassava flour, Processed products. Labour. Java,

Briefl notes are given on cassava: cultivation, soil and climatic requirements, diseases and pests, yields,
agricultural patterns, cassava food products and commerce in the Dutch East Indies, (Summary by H.J.S.)
D00 102

0232-2940 NOBRE, A. and MENEZES, D. M. DE. Regido de produgio, cultura e induslrlnlizag"o da
mandioca no estado do Espiritu Snnlo.[Casxava production, cultivation and industrialization in the
state of Espirito Santo (Bra:il):] Rio de Janeiro: Centro de Tegnologia Agricola e Alimentar.Boletim
Técnico no. 9:27-37. 1973. Port., Sum. Port., Engl., 8 Refs.

Cassava. Manihot esculenta. Processed products. Cassava meal. Cassava flour. Factories. Cassava starch.
Prices. Marketing. Economics. Tapiocas. Tuber productivity. Productivity. Production. Cultivation.
Climatic requirements. Soil requirements. Soil analysis. Cultivars. Composition. Protein content. HCN
content. Industrialization. Brazil.

Twelve counties in the state of Espirito Santo were selected as the most representative for their cassava
production: Sao Mateus, Conceigiio da Barra, Guarapari, Pinheiros, Aracruz, Fancas,Mimozo do Sul,
Colatina, Ecoporanga, Barra de Suao Francisco, Santa Leopoldina and Presidente Kennedy. Within the
climatic conditions under which the cassava was grown, it was found that the best production average was
obtained in the counties at altitudes of 4 to 10 m. Yearly rainfall in those counties was bétween 891 and 1,407
mm, and the average yearly temperature, 23.5 and 23.7°C. Forty-nine cassava flour mills were set up in 2
counties by 1972, The estimated number of “quitungos™ (rudimentary cassava flour mills with a daily
production of 50 to 150 kg|day) was 2,323. The average production of the 49 cassava flour mills was 2.23
tons| day, and mzy considered as quite significant. The best yield (4.25 and 4.07 tons | day) was obtained by
the mills located at Conceigfio da Barra and Presidente Kennedy. Thereare two cassava centers of economic
importance being developed: Conceiglio da Barra and Sao Mateus ir the North and Presidente Kennedy and
Mimoso do Sul in the South, (Author’s summary) D00 102 100

0233-2146 FAUCHERE, A. La culture du manioc a Madagascar. (Cassava cultivation in Madagascar).
Bulletin Economique de Madagascar nos. 1-2:208-214. 1924, Fr.

Cassava. Cultivation. Industrialization. Economics. Productivity. Soll fertility. Malagasy Republic,

Several aspects of cassava cultivation in Madagascar are discussed. Data concern local cultural practices,
yields, harvesting and the feasibility of fertilization an-’ manuring. (Summary by H.J.S.) D00 J0O

0234-0276 MOSQUEDA V., R. Elcultivo de la yuca en la costa sur del Golfo de México. (Cultivation of
cassava on the southern coast of the Gulf of Mexico). Novedades Horticolas | 1(1-4):9-12. 1966. Span.

Cassava. Land preparation. Planting. Harvesting. Cultivation. Climatic requirements. Soil fertility.
Cultivars. Fertilizers. Pests. Diseases and pathogens. Mexico.

Recommendations are made for growing cassava (Manihot esculenta Crantz) on the southern coast of the
Gulf of Mexico. Details include climate, soils, land preparation, varieties, planting time and methods,
cultural practices, fertilization, pests, diseases and harvesting information. (Summary by P.A.C.) D00
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0235-2110 CASSAVA CULTIVATION in Papua. Australian Sugar Journal 17:179, 1925, Engl.
Cassava. Cultivation. Spacing. Papua and New Guinea. »

Briefl notes are given on cassava cultivation in Papua. (Summary by H.J.5.) D00 .

0236-2243 CROP AND pasture planting guide. 1. Northern districts. Queensland Agricultural Journal
95(12):818-821. 1969. Engl.

Cassava. Cereals. Root crops. Secondary crops. Vegetable crops. Cultivation, Planting. Australia,

Information in this paper is presented in tables, which deal with the main purpose for which the crop is
grown, the months when it is convenient to sow and plant, planting distances, the quantity of seeds per acre,
approximate period of growth, and some special remarks on agronomy and uses of the crops. Sixty-four
crops are included, one of them being cassava. (Summary by H.J.S.) DOO

0237-2213 COURS, G. L'avenir des plantations de manioc, ( The future of cassava plantatibns). Marchés
Coloniaux du Monde 10(440):1141-1142. 1954. Fr., lllus.

Cassava. Development. Cultivars. Resistance. Productivity. Malagasy Republic.

The general situation of cassava cultivation and research in Madagascar is briefly described. Emphasis is on

the role played by the Alaotra Lake Station. It is believed that cassava has an excellent future in thc country,
(Summary by H.J.S.) D00

0238-2097 IYER, A. P. The cultivatlon of taploca in Travancore. Mysore Economic Journal 11:510-512,
1916. Engl.

Cassava. Cultivatlon. Uses. India.

The state of Travancore is the biggest cassava producer in India, Brief notes are given on this crop concerning
cultivation, areas under cultivation and uses. (Summary by H.J.S.) D00

0239-2106 L.UC, M. Le manioc 4 Madagascar. (Cassava in Mudagascar). Revue de Botanique
Appliquée et de Agriculture Tropicale 5:915-920. 1925, Fr., 3 Refs.

Cassava. Cultivation. Climatic requirements. Trade. Legul aspects. Production, Tapioeas. Industrialization.
Cassava starch. Malagasy Republic.

The cultivation of cassava in dirfferent regions in Madagascar is reviewed. The author has stressed the
importance of appropriate industrialization of cassava. Exports of cassava in different forms were 55.5 tons
in 1924, which was very significant since exports in 1923 were 29.5 tons. Some standards for the export of
starch and tapioca are included. (Summary by J.L.S.) D00 JOO

0240-2229 COLSON, L. and CHATEL, L. Le manloc, culture et industrie a la Reunion. (Cassava, its
cultivation and industry in Reunion). Agriculture Pratique des Pays Chauds §: 269-297. (Cont.).
1905. Fr., llus.

Cassava. Cultivation. Productivity. Industrialization. Toxlcity. Uses. Diseases and pathogens, Sofl fertillty,
Climatic requirements. Pests. Cultivars, Reunion.

Notes are given on cassava cultivation and industry on Reunion Island. Information is also presented on
toxicity, the history of cassava introduction at Reunion, varieties, soils and climate, uses and yields.
(Summary by 11.J.5.) DOO 102
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0241-2105 ROLLOT, C. Le manioc § Madagascar. (Cassava in Madagascar). Revue Internationale de
Botanique Appliquée et d'Agriculture Tropicale 6(55):52-159. (Concl.). 1926. Fr.

Cassava, Cultivation. Climatic requirements. Planting. Harvesting. Spacing. Malagasy Republic.

Climatic and edaphological aspects regarding cultivation of cassava are reviewed. Yields of 20 ton| ha are
obtained in coastal areas, since soil and climate conditions are much hetter than in the center of the island
where 10 ton| ha are scarcely obtained. Inland harvesting takes place 24-30 months after planting. Starch
content is higher than in coastal areas. Planting and agricultural practices of natives arc given. Trials are
carried out by the Nanisana and Tuolojno experimental stations to ohtain high-yielding varieties using
propagation by secd. Recommendations for introduction of new local cultivation practices are given
(Summary by J.L.S.) D00

0242-0474 SCHMIDT, N. C. AND PEREIRA. A. S. Comportamento do cultivar “mantequeira®, e de
outros, de mandioca, em solos da série pinhao (terciario), no vale do Paraiba, Estado de S#ao Paulo.
(Behavior of the cassava cultivar Mantequeira and others in soils of the series * Pinhao " (tertiary ) in the
state QfS(Tn Paulo). Bragantia 27(22):249-256. 1968. Port., Sum. Engl., 7 Refs.

Cassava. Field experiments. Maniiot esculemia. Soil fertility, Cultivars. Selection. Pests. Resistance.
Productivity. Cultivation. Diseases and pathogens. Bacterioses. Xanthomonas manihotis. Biazil,

In competition trials of cassava cultivars ( Manihot esculenta, Crantz) carried out in the Paraiba River Valley
on a tertiary soil, the new cultivar Mantequeira selected by the Instituto Agronémico was superior to the
otbers. This cultivar precociously produces initial shoots, is of high productivity, excellent root quality and
type, facility in harvesting, straight stand which makes the cultural treatments easy, an apparent resistance to
root rotting and bacteriosis caused by Xanthomonas manihotis (Arthaud-Berthet) Starr, rusticity and
tolerance to droughts. It also was free of the common mosaic virus. (Author's summary) D00 E02

0243-1885 KUPPUSWAMI, B. S.. NARASIMHAN, V. and NATARAJAN, R.  Problems and
prospects of cassava in Tamil Nadul.  Salem, India, Tapioca Research Station, 1973, 5p. Engl.. I8
Refs.

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973
Cassava. Cultivars. Productivity. Starch productivity. Selection. Industrialization. Development, India,

Tamil Nadu State is the second largest producer of cassava in India and is the biggest producer of cassava
starch and sago in the entire country. More than 750 factories concentrated in the district depend on cassava
for raw material. Popular cultivars of the species Manihot esculenia Crants in the state and their
performance are described. Problems facing cultivation and industry including low vield, susceptibility to
mosaic disease, poor starch recovery and lack of proper cultivation practices are discussed. Future lines of
work and prospects are outlined. (Surmary by D.H. and [.J.) DOO 103

0244-0358 NORMANIIA, E.S.and PEREIRA, A. S, Aspectos agronémicos da cultura da mandioca,
Manihot utilissima Pohl, (Agronomic aspects of cultivating cassava, Manihot wtilissima Pohl)
Bragantia 10(7):179-202. 1950. Port., Sum. Engl., 3 Rels.

Cassava. Manihotr esculenta. Pests, Diseases and pathogens. Nutritional requirements. Cultivation.
Cuttings. Propagu-ion materials. Productivity. Planting. Minerals. Absorption. Fertilizers. Timing,
Spacing. Resistance. Cultivars. N. P, K. Xanthomaonas manihotis. Bacterioses, Cassava common mosaic
virus, Viroses. Brazil.

The cassava plant ¢ Manihot wilissima Pohl) is native to Braziland was already used by the Indians as a main
source of food before the arrival of the Europeans. Wild species of Manihot are found n several parts of
Brazil and in other South American countries. Cassava is one of the chief sources of carbohydrates for a
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large part of the Brazilian population. ltis also widely used to feed animals and is used as a raw material for
the starch industry. In 1946 about 900,000 hectares of cassava were planted in Brazil, In the state of Sio
Paulo, little attention had been given to the agricultural problems of the cassava crop prior to 1935, At that
time an cxtensive series of field trials was started by the Instituto Agronomico, Campinas to obtain
information on the various problems of this crop. Over 600 varietics were collected from several parts of
Brazil to be used as bhasic material for selection or synthesis of high-vielding and discasc-resistant types.
Extensive field tests showed that the highest yielding and most resistant varicties were: Branca de Santa
Catarina, Preta, Cafelha, Brava de Itu and [tu. They are more suitable for industrial purposes than the
common varicty know as Vassourinha, The variety Guaxupe was found to be the best for human
consumption and as a forage. In experiments on planting methods, the use of cuttings 50 cm long, stuck in
the soil in a vertical or slanting position, leaving about 35 cm above ground, gave better results than cuttings
I5 cm long, placed in a horizontal position in furrows, as is usually done by the farmers. Fertilizer
experiments showed that, phosphates generally gave the highest increase in vield. Nitrogen or potassium,
either alone or together, had no effect on vield. When one or both of these were added to phosphates, the
vields were better than with phosphates alone. The period from May to August is the regular cassava
harvesting time in the state of Sio Paulo. Experimental plantings made during these months gave higher
vields than those made in October, the usual time of planting. Furthermore, when planting was done soon
after harvest, the losses of cuttings that oceur after a long storage are avoided. Infield tests, cuttings 20to 25
cm long, planted in furrows, gave better stands and higher root production than shorter cuttings. Data from
field trials indicated that a spacing ranging between 0.80 x 0.40 em and 1.00 x 0.60. according to soil fertility,
is more advantageous than the spacing of 1.20 x 0.60 em as is usually adopted. Tests on depth of planting
were made with 15 em -long cuttings planted in furrows 5, 10 and 15 cm deep. and subsequently covered. The
plants grown from cuttings planted 15 cmdeep produced less and were more difficult to be dug out. Planting
at 5 cm depth is also inadvisable because the plants may be casily uprooted by er8sion or strong winds.
Planting at 10 em depth is to be recommended. Studies on cassavi bacterial wilt, caused by Xanthomonas
manithoti (Arthaud-Berthet)*Burk, revealed that several common varieties and clones derived from seedlings
show more resistance than commonly cultivated types. Cuttings of the resistant types were released to the
growers and are now being widely used. A virus disease of the witches'-broom type, present in some
focalities, caused severe losses in cassava plantings made with the variety Vassourinha. Tests carried out in
infected arcas showed that the variety Brava da Ponte s highly resistant to the disease, and the varictics Preta
and Holundi do hagui show a fair degree of resistance. (Awhor's summary) DOO E00

0245-0146  MENDES. C. T. Notas practicas sobre a cultura da mandioca, (Cassava cultivation). Boletim
Agricola (Scrie 3) 1931:132-152. 1931. Port.

Cassava. Cultivation. Cultivars. Human nutrition. Animal nutrition. Timing. Land preparation, Soil
fesrtility. Planting. Timing. Propagation materials. Cuttings. Spacing. Pruning. Harvesting. Brazil.

Recommendations on cassava cultivation including appropiate soil and its preparation, planting time,
pruning, planting distance, selection of cuttings, cutting length and fresh root composition. Mandioca
Palma. Mandioca Rosa and Vassaurinha are common names of local varieties used for human
consumption. Vassaurinha grande, Grelo Roxo and Cubatao are varieties for animal fceds and industrial
uses. In the state of Sio Paulo (Brazil), June, July and August arc considered the best months for cassava
harvesting. (Summary by A.N.) D00 HOO

0246-3182 SILVESTRE, P. Research onrootcrops. /n Conference on Agricultural Research Priorities
for Economic Development in Africa, Abidjan, Ivory Coast, 1968. Contributed papers. Washington,
National Academy of Sciences, 1968. v, 2, pp. 340-345. Engl., Sum. Engl., 13 Refs.

Cassava. Cultivation. Yams. Research. Togo. Malagasy Republic.

In Africa, tuber plants are essentially used lor food. Only cassava has industrial outlets in the Malagasy
Republic and Togo. Economically, the most important crops are cassava and yams. These species present
very different problems for agricultural rescarch. (Author's summary) D00,
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0247-2281 HENRY, Y. and AMMANN, P. Le manioc africain. (African cassava). L'Agriculture
Pratique des Pays Chauds 12(110):353-368. 1912. Fr., Hlus.

Cassava. Cultivation. Cultivars. Human nutrition. Industrialization, Uses. Nigeria, Dahomey, Ghana.

Notes are presented on cassava cultivated in some countries of tropical Africa. Data given concern varieties,
cultivation, nutritional and industrial uses. (Summary by H.J.S.) D00 H0O 102

0248-2407 KOCH, L. Eenige geschiedkundige feiten met betrekking tot de cassave cultuur. (Some
historical notes on cassava production). De Indische Mercuur, AmSterdam; mei 2, 1934:263. Dutch.

Cassava. Cultivation. History. Uses. Production.

A brief history of cassava and its introduction in Indonesia is given. In 1934, cassava cultivation had
increased to about 700,000 ha, yielding about 6 million tons. It has beeh used to supplement the rice diet in
periods of rice shortage and for a wide range of industrial applications. (Summary by A. van S.) D00

0249-2411 BRAND, D. D. Taploca from a Brazilian root. Agriculture in the Americas 3(5):93-96, 1943.
Engl., 10 Refs., Illus.

Cassava. Cultivation. Uses. Plant geography. Processed products, Human nutrition. Climatic requirements.
Brazil.

Cassava is briefly described. Data given‘dcal with common names, uses, cultivation and countries where
cassava is cultivated. (Summary by H.J.S.) D00

0250-2414 HANSON, A. P. Notes on cassava. Journal of the Jamaica Agricullu;'él Society 43:602-603.
1939. Engl. ’ :

Cassava. Cultivation. Cuttings. Uses, Sweet cassava. Bitter cassava. Jamaica.

A brief description of cassava is presented. Data refer to cuttings, cultivation and uses. (Summary by H.J.S.)
D0,

0251-2294 HEDIN, L. La culture du manioc su Cameroun. (Cassava cultivation in Camero«_m). Revue
de Botanique Appliquée et d’Agriculture Tropicale 9:31-314. 1929, Fr. A

Cassava. Cultivation. Harvesting. Human nutrition, Food products. Proce;slng. Foofoo. Gari. Cultivars,
Uses. Cameroon.

Brief notes are given on cassava in Cameroon. Topics concern varieties, cultivation, harvesting, and
preparation of local cassava food products; i.e., foo-foo, gari and ebobolo. (Summary by H.J.5.) D00 102

0252-3658 WIJERATNE, W. B. Cultivation, processing, and wilizatlon of cassava in Sri Lanka. /n
Cassava Processing and Storage; proceedings of an interdisciplinary workshop, Pattaya, Thailand,
1974, Ottawa, Canada. International Development Research Centre, 1974, pp.73-75. Engl., Sum.
Engl., Fr.

Cassava. Cultivation. Cultivars, Economics, Prices. Cassava products. Productivity. Starch productivity.
Timing. Uses. Cassava prosrs=1s. Development. Sri Lanka.

Cassava has changed its sta:as in Sri Lanka during the present decade, from a traditional minor crop to one
of great economic significance, both as a human food and a base for agro-industry. New interest in the crop
has resulted in expansion of cultivation to 24,777 ha in 1973. Processing cassava for human food is receiving

72



considerable attention at the moment. Significance of cassava as a human food will be a temporary feature.
Starch, chips and possibly pellet making will eventually form a stable cassava industry. (Author’s summary)
D00 JoO D03 .

0253-2300 HAUT DE SIGY, G. DE. Etude agronomique de la cuvette d'Ankazomanga. (Agronomic
study of D'Ankazomanga Basin). Agronomie Tropicale 21(5):659-691. 1966. Fr., Sum. Fr., Engl.,
Span., Illus.

Cassava. Cultivation. Cultivars. Trade. Economics. Marketing. Developmental research. Malagasy
Republic.

The total population of the Basin is estimated at 3,000 inhabitants. Attitudes towards the main agricultural
problems-water, agricultural practices and animal husbandry-are discussed and evaluated. The main
agricultural products are cassava, corn, cowpeas and sweet potatoes as food crops and groundnut and
Phaseolus aureus as cash crops. Dried processed cassava is exported to cattle feed factories in France and
Germany. There is strong competition for the peeled cassava from Angola. In this area there is mainly a
subsistence economy, meaning there is a certain resignation and indifference towards economic
mechanisms. Animal husbandry is traditionally placed almost complety outside the economic systems.
(Summary by H.J.S.) D00 JOO

0254-3653 COCK, J. H. Agronomic potential for cassava production. /n Cassava Processing and
Storage; proceedings of an interdisciplinary workshop, Pattaya, Thailand, 1974. Ottawa, Canada,
International Development Research Centre, 1974. pp.21-26. Engl., Sum. Engl., Fr., 51 Refs.

Cassava. Manihot esculenta. Production. Cultivation. Selection. Pests. Diseases and palh.ogens.
Productivity. Developmental research. Research.

Cassava has advantages over many other crops in that it tolerates very poor acid soils and suil gives
reasonable yields, is drought tolerant, and has nofixed harvest date,making farming systemsmore flexible.
However, present cassava yiclds of about 10 metric tons| ha are far below the known potential of 50 tons| ha
or more. The reasons for this are poor agronomic practices (especially weed control), use of varietics of low
yield potential, and losses due to diseases and pests. Yields can be improved with little extra input by (1)
using correct agronomic practices, such as optimum spacing adequate weed control and good-quality
planting material; (2) using varieties of known high yield potential; and (3) planting disease-free cuttings and
resistant varieties. The future yield potential of cassava was estimated to be close to 90 tons| ha per year
under ideal conditions. (Author’s summary) D00 JOO

0255- 2250 DUARTE, A.C. Culturadamandioca. (Cassavacultivation)- Rural40(471):15. 1960. Port.,
Mlus. '

Cassava. Cultivation. Brazil.
Brief notes on cassava cultivatiom and production data are given. (Summary by H.J.S.)DO0

0256-0711 CENTRO INTERNATIONAL DE AGRICULTURA TROPICAL. Cassava production
systems. /n . Annual report 1970, Cali, Colombia, 1971, pp. 19-22, 26. Engl., lus,

Cassava. Development. Germplasm. Cultivatlon. Animal nutrition. Swine. Pests. Diseases and pathogens,
Colombia.

CIAT's cassava program is directed toward an increase in the production and utilization-.of improved
cassava in the lowland tropics. Activities include the development of higher yielding varieties, marketing,
processing, storage and utilization systems, and international and regional testing programs. During 1970,
work was conducted in the following areas: collection and evaluation studies, agricultural economics and
swine feeding. (Summary hy 11.J.5.) D00 ,
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0257-206! SILVA.F. A cultural da mandioca. (Cassava cultivation). Gazetado Agricultor 13(144);138-
139. 1961. Port.

Cassava. Cultivation. Harvesting. Productivity,

A general description of cassava is presented. Data given deal with land préparation on both large- and
small-scale plantations, harvesting, tuber conservation and yields. (Suntmary by H.J.S.) D00

0258-2160 BARRAU, J. Le manioc. (Cassava). In .L'Agriculture Vivriere Autochtone de la
Nouvelle Caledonie. Noumea, Commission du Pacifique Sud, 1956. pp.91-93, Fr,

Cassava. History. Cultivation. Composition. Productivity., Australia,

Brief notes are given about cassava in New Caledonia. They concern historical aspects of cassava
introduction to the island, varieties containing low amounts of HCN, areas under cultivationand uses ofthe
crop. (Summary by H.J.S.) D00 '

0259-2055 FRITZ, J. and BOHL, P. Le manioc § Madagascar. (Cassava in Madagascar). Revue
Internationale des Produits Tropicaux 40:51, 53. 1965, Fr.

Cassava. Cultivation. Harvesting. Fertilizers. Manures. Land preparation, Uses. Malagasy Republic.

A general description is given of cassava in Madagascar. Data deal with intercropping, land preparation,
fertilizers and manures, varieties, planting, harvesting, yields and uses. Cassava is the second crop afterrice
(area cultivated) in Madagascar. (Summary by H.J.S.) D00

0260-2254 DUMAS. L'agriculture dans la Vallée du Niger, le manioc. (Agriculture in the Niger Valley:
Cassava). Agriculture Pratique des Pays Chauds, 6:510-513. 1906. Fr.

Cassava. Cultivation. Composition. Uses, Productivity. Tuber productivity. Niger.

General remarks on cassava cultivation and utilization are given. A table on cassava root composition and
data about tuber yields are also presented. (Summary hy #.J.5.) D00

0261-0640 NUNES, W. DE O. Resumo dos trabalhos do setor de fitotecnia do IPEACS. (Summary of
work carried owt by the plant production section of IPEACS. In Reuniao da Comissao Nacional da
Mandioca. 5a., Scte Lagoas, Minas Gerais, 1971. Anais. Sete Lagoas, Minas Gerais, Instituto de
Pesquisa Agrupecuaria do Centro-Oeste, 1971, pp. 51-54, Port.

Cassava. Field experiments. Cultivation. Fertilizers. N. P. K. Productivity. Spacing. Brazil,

Brief notes are given on cassava varieties, cultivation and harvesting, yields fertilization and manuring; plant
spacing and density. (Summary by H.J.S.) D00

0262-2029 ARAQUE, R. La yuea; su cultivo y sus usos, (Cassava, its cultivation and uses). Venezucla,
Ministerio de Agricultura y Cria. Serie de cultivos no. 2. 1961. 20p. Span., 5 Refs., Ilus.

Cassava. History. Cultivars. Climatic requirements. Soil fertility. Cultivation, Diseases and pathogens.
Pests. Economics, Industrialization. Nutritive value. Animal nutrition. Marketing. Feeds and feeding.
Venezuela.

A short description is given of cassava dealing with origin, climatic requirements, varietics, cultivation
techniques. pests and diseases. nutritional value of the roots and methods of processing in Venerucla.
(Summary by Tropical Abstracts) DO HOO

74



0263-2060 MIRRADO, J. H, M, Cultura da mandiocs, (Cassava cul!lvallon) Gazeta do Agricultor
21(237):34-36. 1969. Port.

Cassava. Cultivation. Cuttings. Harvesting. Productivity, Uses. Cultlvntlon systems. Propagation
materials.

Data presented deal with uses, varieties, selection of cuttings, crop rotation, soil requirements, land
preparation, fertilization, cultivation, harvesting and yields. (Summary by H.J.S.) D00

0264-3203 KENSINGER,K.M. Maniocandthe Cashinabua (Peru). Bennington, Vermont, Bennington
College, 1971. 16p. Engl., Illus.

Paper presented at; Symposium, “ Manioc in Lowland South America,” 1971.
Cassava. Human nutrition. Cultivation. Uses. Processing. Harvesting. Soil fertility, Ecology. Peru.

This paper describes the classification, production and usage of cassava by the Cashinahua, a group of
Amerindians living along the Curanja and Alto Purus rivers in southeastern Peru. Information is presented
from the point of view of an anthropologist. (Summary by H.J.S.) D00

0265-2064 BRAVO. A. F. El cultivo de la mandioca. (Cassava cultivation). Argentina, Ministerio de
Agricultura y Ganaderia. Publicacion Miscelinea no. 330. 1950. 12p. Span., Illus.

Cassava, Cultivation, Uses. Starch productivity. Productivity. Food products. Factories. Industrial
machinery. Cassava starch. Processing. Argentina.

This article presents a general overview of the various aspects of cassava cultivation in Argentina and
includes the following topics: climate, varieties, soils, cultural practices and uses. Cassava is used for starch
extraction. A detailed description is given of the processing machinery for starch extraction. (Summary by
J.1.5.) D00 102

0266-2401 HASSANIA, Y. O. K. Cassava growing in Zanzibar, Poona Agricultural College Magazine
40(3):46-48. 1949. Engl.

Cassava, Cultivars. Cultivation. Uses. Zanzibar.

A brief description is given of cassava cultivation in Zanzibar, Data refer to land tenure of fields planted to
cassava, its cultivation and uses. (Suntmary by H.J.S.) D00 102

0267-0760 GAIDE, M. Au Tchaa les transformations subles par I'agriculture traditionnelle sous
l'influence de la culture cotonniere. ( The transformation of traditional agriculture brought about in
Chad by the introduction of conton cultivation).  Agronomie Tropicale 11(6):707-731. (Concl.) 1956.
Fr.. Sum. Fr., Span., Engl., Hlus.

Cassava. Cotton. Rice. Cultivation systems, Rotational crops. Africa.

In the whole southern part of Chad, the French introduced cotton cultivation to existing traditional
agriculture. In the first section the following points are reviewed: rotation, clearing, fallowing, cultural
methods: inplements, food crops. animal breeding and human milieu. Modifications to customary practices
are studied. Shorter fallowing periods, less time between rotations on exhausted soils, and decline of
customary chief’s authority are the most unfavorable conditions. In the second section, different solutions to
various aspects of the problem of the evolution of native agriculture are studied. In an appendage,
development and influence of two other ¢rops also introduced in Chad - i.e., cassava and rice—are briefly
examined. (Awthor's summary) 100 KOI
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0268-0370 GALANG, F.G. Experiments on cassavaatthe Lamao Experiment Station, Lamao, Bataan.
Philippine Journal of Agriculture 2(2):179-188. 1931. Engl., Sum. Engl.

Cassava, Cultivars, Cuttings. Productivity, Composition. Cultivation. Climatic requirements, Planting.
Propagation materials. Philippines,

After a 6-year cassava trial at the Lamao Experiment Station, the variety Unite ranked first in yield, bothin
tubers and starch. Red Manila was second and Mandioca Basiacae, third for planting cassava under soil
and climatic conditions similar to those in Lamao. Either the base or the middle portion of the cassava stem
should be used in planting, but preference should perhaps be given to the base cuttings. The planting of the
whole stem is not to be recommended for obvious reasons. Cassava cuttings may be planted either in a
slanting or erect position with practically equal results. (Aurhor's summary) D00 D03

0269-0707 CHAN,S.K. Noteson the growing of cassava at Serdang. /n Blencowe, E. K. and Blencowe,
J. W. eds. Crop diversification in Malaysia. Kuala Lumpur, Malayasia, Incorporated Society of
Planters, i970. pp. 139-148. Engl., Sum. Engl., § Refs.

Cassava, Planting. Harvesting. Cultivars. Stems. Propagation. N. P. K. Productivity. Pruning, Timing.
Tuber productivity. Cuttings. Propagation materials. Fertilizers, Malaysia,

The following aspects of cassava growing at Serdang are discussed: varieties, propagation, method of
planting, manuring, stem density and time to harvest. Notes on the correlation of weight of roots with the top
vegetative parts of the plant are also given. (duthor's summary) D00

0270-0385 MOLINYAWE, C. D. Cassava: a guide toits culture. University of the Philippines, Collegeof
Agriculture. Farm Crops Division. Farm Bulletin no. 24. 1968. 13p. Engl.

Cassava. Propagation. Harvesting. Processing. Storage. Production Costs, Planting, Manihot esculenta.
Soil fertility. Climatic requirements. Nutritional requirements. Fertilizers. Economics. Spacing. Cultivation
Philippines.

This agricultural bulletin, prepared for Philippine farmers, presents a brief general backgrou.nd on cassava
(Manihot wiilissima Pohl), a botanical description of the plant, a discussion of poisonous and nonpoisonous
varieties and indicates the most suitable varieties; soil and climate; propagation methods; land preparation
and planting methods; weeding and cultivation practices; fertilization; important pests and diseases: best
harvesting, storing and processing methods; and production costs. (Summary by P. A. C.) D00

0271-0709 STEHLE, H. La culture du manioc a Ia Martinique et ses possibilités industrielles. (Cultivation

of cassava in Martinique and its industrial possibilities). Bulletin Agricole de la Martinique 9:229-245,
1940. Fr., 3 Refs.

Cassava. Cultivation. Soil fertility. Green manures. Manures. Praductivity. Production. Costs. Prices.

Cassava flour. Processed products. Uses. Bakery products. Composition. Industrialization. Processing.
Martiniquz.

The object of this paper is to study the status of cassava and to review its cultivation on the island, including
edaphological aspects, planting, cultural practices, harvesting, yield and production costs. Results obtained
from agricultural and industrial experinients serve to establish the approximate costs for the marketingand
the industrialization of cassava flour for use in the bakery industry. (Summary by J.L.S.) D0O 102,

0272-0552 RIOS R., M., PATERNINA H.. O. and ESTRADA R., N. Informe sobre las investigaciones
de yuca, Manihot esculenia Crantz, en Colombia. (Report on cassava, Manihot esculenta Craniz,

research in Colombia). Bogo*a, Instituto Colombiano Agrapecuario, Programa de Tuberosas, 1970.
10p. Span.
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Cassava. Manihot esculenta. Fied experiments. Cassava programs, Composition, Cultivation. Poultry,
Productivity, Animal nutrition. Swine. Diseases and pathogens. Pests. Colombia.

A description is given of the status of cassava projects headed by Colombian Government Agencies. Results
are presented of projects carried out by ICA, Palmira on yields and chemical analyses of tubers, cultural
practices, utilization for animal nutrition, weeding and disease and pest control. Average yiclds are 7
tons} ha| yr, but some varictics yielded 30 ton| ha in 10 months in commercial plots and the variety CMC91,
Llanera, yiclded 60 tons|ha in 10 months in experimental plots. Future research projects are listed.
(Summary by H.J.S.) D00 E00 :

0273-0171 CALIL UNIVERSIDAD DEL VALLE. CENTRO DE FORMACION PROFESIONAL E
INVESTIGACION AGRICOLA. Posibilidades econémicas de 1a yuca seca para la alimentacién en
el Valle del Cauca. (Economic possibilities of dried cassava as a feed in the Cauca Valley). falii,
Colombia, 1964. 12p. Span.

Cassava, Feeds and feeding, Swine. Production. Costs. Economics. Cultivars. Animal nutrition,
Cultivation. Productivity. Colombia.

This article presents some general economic aspects of the cultivation of cassava (Manihot esculenta Crantz)
in the Cauca Valley (Colombia) and the possibility of using cassava as a swine feed. Appendices include
obscrvations of several varicties of cassava; production costs per ton of corn; production costs for dried

cass1va; and a budget of production costs per hectare for cassava in the Cauca Valley in 1963, (Summary by
P.A.C.) D00 JOO

0274-0701 LULOFS, R.B. A study of method and costs for commercial planting of tapiocain Kedah, /n
Blencowe, E. K. and Blencowe, J. W., eds. Crop diversification in Malaysia. Kuala Lumpur, Malaysia,
Incorporated Society of Planters, 1970. pp. 149-166. Engl., Sum. Engl., 10 Refs,

Cassava. Land preparation. Planting. Harvesting. Costs. Soil fertility. N. P. K. Climatic requirements.
Fertilizers. Soil requlrements. Productivity. Production. Weedlng. Pests. Pest control. Diseases and
pathogens. Mycases. Fomes lignosus. Noxious anlmals. Mechanization.

Cassavais most profitable if grown within casy reach of a processing factory. 1t grows best on well-drained,
fertile sandy Joam soil: sloping land should be avoided. Varicties should be chasen whose starch content
exceeds 307 Planting material may be purchased (85-15| acre) and will storc, if necessary, for several weeks.
Planting on the flat is satisfactory. but ridging may give a more cven stand, easier harvesting, and possible
assistance in crosion control. Generous fertilizer applications, especially of potash, are required. Maturity of
the tubers may be assessed visually, and sale agreements made wity local mill owners on that basis. Stemsare
cut at | 1) 2-2 ft above the ground, leaving a *handle * 10 ussist the harvester when he pulls out the tubers.
Harvesting must start immediatcly after cutback. The crop needs careful supervision, is fairly labor-intensive
and calls for substantial outlay for fertitizer and maintenance. However, estate costings suggest that a crop of
12-15 tons| acre can readily be obtained and should give profits of $100-160| acre. (Author’s summary) D00
Joo

0275-2444 REGNAUDIN, A. Le manioc: enlture, industrie. (Cassava: cultivation, industry). Paris,
Société d'Editions Geographiques, Maritimes et Coloniales, 1932. 102p. Fr., Illus.

Cassava, Cultivation. Industrialization. Factories. Processing. Washing. Rasping. Peeling. Grinding.
Silting. Steeping. Screening. Drying.Glucose industry. Industrial machinery. Cassava flour. Cassava starch,
Tapiocas, Dextrins. Glucose. Scoluble carbohydrates. Composition. Production. Analysis. Food products.
Confectioneries.

The following aspects are discussed: deficits of starchy materials in France and its colonies in 1931, cassava
growing, cassava starch factories in the colonies, tapioca manufacturing, dried cassava-starch factories,
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dextrin manufacturing, cassava glucoses, vegetal and anime) charcoal, laboratory confectionery trials,
conclusions. (Summary by H.J.S.) D00 102 = ‘

0276-1601 TAN,K.H.and BERTRAND, A.R. Cultivation and fertilization of cassava. /n Hendershott,
C. H. er al. A literature review and research recommendations on cassava, Athens,Ga., University of
Qeorgia, 1972. pp.37-72, Engl., 95 Refs.

Cassava. Manihot esculenta. Cultivation. Climatic requirements, Soil ‘equirements. Soil impoverishment.
Water requirements (plant). Cuttings. Propagation materials. Land preparation. Planting. Harvesting,
Storage. Fertilizers. Productivity. Nutritional requirements. Manures. Green manures. Crotalaria. Diseases
and pathogens. Pests. Costs. Production. Soil fertility.

The cultivation of cassava has always been limited to the tropics, but recent information indicates that
cassava can adapt itself to a subtropical or warm temperature climate. The climatic types where cassava is
grown are discussed. Soils and soil characteristics considered as potentially important to cassava are
reported. Cultural practices. harvesting, fertilization, diseases and pests and production are also discussed.
(Summary by J.L.S.) D00

0277-3317 AMON, B. O. E. The response by cropsin a rotation to nitrogen, phosphorus and potassium in
the savannah zone of western Nigeria. Publ. Comm. Techn. Cooper Africa 98:339-348. 1967, Engl.,
Sum. Engl., 2 Refs.. lllus.

Cassava. Yams. Maize. Fertilizers. Savanna. N. P, K. Soil requirements. Cultivation. Rotational crops.
Productivity. Nigeria.

The paper describes the responses obtained to major fertilizers by the stable food crops maize, yams and
cussava in the savanna zone of western Nigeria. The crops are grown in rotation; the combined results for
yams cover a 3-year period while those for maize and cassava covered a d-year period. The soils of the sites of
the experiments are sandy to a depth of at least 20 in and may contain quartz gravel and ironstone
concretipns over mottled clay subsoil overlying weathered rock material. The experimental results show that
high yield increases were obtained with application of fertilizers and the quantities needed for best vields on
the savanna soils are given. (Author's summary) D00 KOI

0278-0147 MOLINARY-SALES, E. La yuca (Manihor manihot (L) Cockerell), (Cassava, Manihot
manihot (L} Cockerell). Revista de Agricultura de Puerto Rico §1(2):50-54. 1964. Span,

Cassava, Manihot esculenta. Toxicity, Harvesting. Cultivars. Cultivation. Fertilizers. Diseases and
pathogens, Pests. Puerto Rico.

General background information is given on cassava (Manihot manihot (L) Cockerell). Results of
experiments with cassava carried out at the Agricultural Experiment Station of the University of Puerto
Rico are presented. Data include best varieties, fertilization, general considerations on crop management in
the ficld (seed, planting, cultivation, fertilization, pest and diseases), harvesting, and potential industrial
uses. (Summary by P.A.C.) D00.

0279-3389 NOTICE SUR la culture du manioc dans la circonscription des Bakougnis. (Notes on cassava
cultivation ct the Bakougnis district). Bulletin Economique de I'Afrique Ecuatoriale Francaise
5(13):3-5. 1929. Fr., lllus,

Cassava. Cultivation, Harvesting, Tubers. Productlvity. Processing. Congo,

Cassava is a staple foodstuff in the Middle Congo. Methods of cultivation are described. Harvesting follows
2 patterns: (1) All the tubers of u plant are harvested at once. This process continues for about | year until the
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harvest is complete. After harvest the land lays fallow for 2 years. (2) Only the thickest tubers of a plant are
harvested: thus the harvest period of one plant is about 3 years. Tubers yields average about 15 ton| ha, The
preparation of “chicobangue” and cassava meal are described: (Summary by H.J.S.) DOO

0280-0744 NORMANHA, E. S. Yuca; observaciones y recomendaciones sobre su cultivo en Nicaragua,
(Cassava; observations and recommendations for its cultivation in Nicaragaua). Managua, Banco
Central de Nicaragua, 1971. 29p. Span., Illus.

Cassava. Mycoses. Bacterioses. Entomology. Injurious insects. Silba pendula. Bemisia. Development,
Pests. Diseases and pathogens. Disease control. Cercospora henningsii. Cercospora caribaea. Xanthonmonas
manihotis. Noxious animals. Insect control. Pest control. Insecticides. Soil fertility, Fertilizers. Cultivation,
Planting. Harvesting. Timing. Cuttings. Propagation. Nicaragua.

An agronomic cvaluation of cassava in Nicaragua is given. Fungal diseases (Cercospora spp.), and
bacterioses (Xanthomonas manihotis) are bricfly discussed; control measures are given as well, The main
pests are a Colepterous cerambycidae of the genus Lagoecheirus spp., the bud maggot (Silba pendula),
Acares, and whiteflies (Aleyrodidae belonging to the species Bemisia tabaci, capable of transmitting virus
discases). Recommendations are given for the production of chips (dried cassava) to export to European
countries or to be utilized domestically in human and animal nutrition. Prospects for industrial units are
included. (Summary by J.L.S.) D00,

0281-0382 KOSHY, T. K. The tapioca plant and methods for evolving improved strains for cultivation.
Proceedings of the Indian Academy of Sciences (Section B) 26(2):32-59. 197, Engl., Sum. Engl.,
Illus., 8 Refs.

Cassava. Plant breeding. Planting. Harvesting. Cultivars. Ceara rubber. Manihot esculenta. Hybridizing.
Backcrossing. Plant anatomy, Flowers. Stems. Tubers. Leaves. Petioles. [dentification. Cultivation, Seed.
Plant development. Hybrids. Composition. Genetics. Spacing. Fertilizers, India.

By the application of genetical methods , a good number of new strains of cassava and cassava x ceara
hybrids kave been produced in a search for high-yielding strains. The selected strains will soon be made
available to the ryot for cultivation. Experiments are also being undertaken to ascertain the best mode of
planting seed canes, optimun spacing for planting, number of plants per pit, cffective manures, and the best
period for harvesting. Allthese experimentsare comiucted on the basis of a statistical design furnished by the
Department of Statistics at the University. The applications of genetical methods for evolving better strains
of cassava arc presented as the first paper from the Tapioca Research Farm in order to stimulate further
work ~n this important crop plantin order toimprove its cultivation in Travacore. (Author’s sumnmary) D00
Got

0282-0777 ARAQUE, R. Cultivelayuca valiosoalimento delostropicos. (Cultivate cassava, a vabluable
Joodstuff for the tropics).  La Hacienda 50(10):56,58-59. 1965. Span., lllus.

Cassava. Cultivation. Diseases and pathogens. Harvesting. Analysis. Toxicity. Pests,

A brief description is made of cassava including origin, botany, soil preparation and planting, fertilization,
important diseases and pests, harvesting, chemical composition and toxicity. (Summary by H.J.S.) D00

0283-0779 FRITZ, A. Sur deux produits agricoles du nord-ouest de Mad»gascar. (Concerning two
crops of northwestern Madagascar). Agronomic Coloniale 17:9-19. 1926 Fr.

Cassava. Cultivation. Uses. Cultivars, Planting. Spacing., Harvesting. Malagasy Republic,

Brief notes are presented on cassava.Data given refer to climatic and edaphic requirements, cultivation,
cultural practices, harvesting, industrialization, and diseases and pests. (Summary by H.J.S.) D00
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0284-0795 COLOM, J. L. La yuca; su cultivo y aprovechamiento. (Cassava: its cultivation and use),
Revista de Agricultura (Costa Rica) 19:245-269. 1947, Span,

Cassava. Cultivation. Harvesting. History. Uses, Composition, Processing, Cassareep. Gaplek, Dried
tubers. Cassava pastes. Cassava products, Wastes. Marketing. Economics. Trade, Costa Rica.

Notes are presented on cassava concerning its common names, history, botanical description, tuber and
flour composition, cultivation, manuring, harvesting, diseases and pests, uses, international trade, and
importance in the U.S.A. and Latin America. (Summary by H.J.S.) D00 102

0285-0819 EL CULTIVO de 1a yuca. (Cassava cultivation). Boletin de Informacién (Colombia) 3:14-16.
1958, Span.

Cassava, Cultivation. Colombia.

Brief notes about cassava cultivation are given, (Summary by H.J.S.) D00,

0286-0852 LE MANIOC., (Cassava). Recherche Agronomique de Madagascar no. 1:49-52, 1952, Fr.,
Illus.

Cassava. I[dentification. Plant anatomy. Fertilizers, Ecology. Productivity. Cultivars. Soil fertility.
Cultivation. Climatic requirements. Development. Nutritional requirements. Malagasy Republic.

The paper is divided into three parts: Part 1 deals with the characteristics of 15 varieties. Cassava clones have
litle plasticity; every clone fits to a certain type of environment (soil and climate). Part 2 is a key to identify
those i 5 varietics. Part 3 concerns field trials on fertilizing two types of lateritic soils cultivated with cassava.
(Summary by H.J.S.) 00.

0287-0657 CHA CON, S.0. Resumenes de trabajos con yuca realizados en Jusepin. (Abstracts of cassava
studies at Msepin)b. Tropical Root and Tuber Crops Newsletter no. 4:19-23. 1971. Span,, | Ref.

Cassava, Productivity. Tuber productivity. HCN content. Leaves, Clones. Fieid experiments, Soil fertility.
Ciimatic requirements. Compasition. Identification. Venezuela,

Results are given of several studies dealing with tuber yiclds of some cassava varieties, HCN content in the
leaves, and observations on some vegetative characteristics for the identification and description of cassava
clones. Data are also given on the soil and climatic conditions at Jusepin. (Summary by H.J.S.) D00 D03

0288-0661 FRANKE, G. Maniok, Manihot esculenta Crantz, (Cassava, Manihot esculenta Crantz). In
Nutzpflanzen der Tropen und Subtropen. Leipzig, S. Hirzel Verlag, 1967. v.1, pp.266-267. Germ., 20
Refs., Illus.

Cassava. HCN. Identification. Fertilizers, K. Productivity, Manihot esculenta. Plant anatomy. Cultivars,
Soil fertility. Pests. Diseases and pathogens. Viroses, Cassava mosalc virus. Fomes lignosus. Mycoses,

The genus center, which probably originated in the amazon area of Brazil, has now spread all over the
tropics. Manihot has about 150 species. A botanical description is given. Due to vegetative reproduction,
generative reproduction was lost in several varieties, The cyanide levels of 49 varieties varied from 30-370 mg
HCN] kg of root, while the low cyanide roots contain the cyanide in the 2 outer tissue layers, Cassava is
adapted to warm, humid climates although it is drought resistant. Soil requirements as well as cultural
methods and fertilization are discussed. Potassium fertilization increased yield and reduced cyanide levels
(same as drought). The attack of root by Fomes and virus discases are mentioned. Harvesting and uses are
discussed. (Summary by A. van §.) D00
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0289-0575 DELGADO, R. E. El cultivo de la yuca en el Perii. (Cassava cultivation in Peru). Lima, ,

Perd, Instituto Interamericane de Ciencias Agricolas, 1970, 16p. Span., 4 Refs,

Cassava. Cultivation. Germplasm. Manihot. Cuttings. Spacing. Composition. Starch content. Protein
content. Water content. Peru,

A description is given of the present status of cultivated areas, industrialization, Manihot species and
cultivars, cultivation, germplasm banks and diseases and pests in Peru. Data are given of investigations
carricd out by 3 research agencies in Peru. Research described deals with starch, protein and moisture
content of cassava tubers, size of cuttings and density of planting. (Summary by H.J.S.1. ) D00 C03

0290-0339 MOLEGODE, W. Cassava or manioc in Ceylon and its cultivation. Tropical Agriculturist
63:41-45. 1924, Engl.

Cassava. Cultivation. Manihot esculenta. Spacing. Harvesting, Starch content. Composition. Productivity,
Cassava flour. Uses. Processing. Toxicity. Nutritive value, Sri Lanka.

This article reviews the history of cassava (Manilor wilissima Pohl) in Ceylon, It includes a description of
varieties, local cultivation conditions and practices, harvesting and yields, uses of cassava, its food value,
local methods of preparing cassava flour, starch manufacture, and characteristics of and antidotes for
cassavi poisoning. (Summary by P.A.C.) D00 102.

0291-0307 ESTRADA R.,N. Cultivo de la yuca. (Cassava cultivation). Bogota, Instituto Colombiano
Agropecuario, Programa de Papa y Yuea, n.d. 7p. Span.

Cassava. Production. Taxonomy, Roots. Planting. Harvesting. Uses. Climatic requirements, Soil fertility,
Seed. Propagation materials. Spacing. Cultivation. Fertilizers. Pests. Diseases and pathogens, Cultivation
systems. Cultivars. Productivity. Composition. Colombia,

This article presents a general overview of the cultivation of cassava (Manihor utilissima) and includes the
following topics: common names, production, classification, root forms, climate, soils, sced planting
systems, fertilization, insect control, pruning, discases, harvesting, rotation, hest Colombian varieties, uses,
vields, improvement and chemical composition. (Summary by P.A.C.) DOD

0292-0452 POLANCQ, 1. DE and LANDAU, C. E. Ensayos experimentales en ¢l cultivo de la yuca.
(Experimental trials in the cultivation of cassava). Panama, Minesterio de Agricultura y Ganaderia,
1967. 13p. Span,

Cassava. Research. Production. Productivity, Cultivation, Harvesting. Planting. Timing. Tuber
productivity. Cultivars. Field experiments. Panama.

An evaluation was made of 2 collections of Panamanian cassava in terms of time to harvest, yields and
cooking qualities. The first collection consisted of 21 varietics from the province of Chiriqui and the second
of 23 varieties from several regions of the country. Cuttings of 0.25-0.30 ¢m from the first collection were
planted ata distance of 1.5 m between plantsand 1.8 m between rows. 12-24-12 fertilizer was applied 6 weeks
after planting. During the dry season, the plants were attacked by red spider and Lonchaea sp. larvac;
symptoms of - Cereospora were also present. Yields in pounds of roots per plantire presented for harvest at
10,12, 13,17 and 21 for the 21 varieties, as well as a comparison of number and pounds of roots per plant for
all varicties at 7 and 12 months, The 12 hest-vielding varicties from this Chiriqui collection were then
included in the second collection for further testing. In this second group, plantings were made, one variety
per row, ata distance of 2m between plants and between rows. 12-24-12 fertilizer was applicd at 6 weeks, ata
tate of 600 1b] ha. The plants were barvested at 8 and 12 months, and the number and weight of roots per
plantare presented. In general, yields from the harvests at 12 months were greater than those st 8 months.
(Sunmmuary by PLAC) DO,
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0293-0308 ESTRADA R, N. and VARON, L. A. El cultivo de la yuca. (Cassava cultivation). Bogot4,
Instituto Colombiano Agropecuario, nd. 5p. Span.

Cassava. Harvesting, Cultivation, Climatic requirements, Soll fertility. Cultivars, Seed. Propagation
materials. Spacing. Nutritional requirements, Pests, Fertilizers. Diseases and pathogens. Cultivation
systems. Uses. Colombia. .

This article presents a general summary of the best climate and soil conditions for growing cassava, the best
varieties, best seeding times, best seeds and systems of planting, recommended fertilization, possibilities for
analysis, pest control, diseases, harvesting, rotation and uses for cassava in Colombia. (Surnmary by P.A.C.)
DOO

0294-0838 PEREZ, O. Anotacionessobre el cultivo de la yuca. (Notes on cassava cultivation). Medellin,
Instituto Colombiano Agropecuario. 1972. 7p. Span.

Cassava, Cultivation.’ Land preparation. Planting. Spacing. Pests. Injurious insects. Noxious animals,
Erinnyis.ello. Carpolonchaea chalybea.. Galls, Insect control. Pest control. Insecticides. Bacterioses,
Pseudomonas. Mycoses. Phoma. Rosellinla. C ercospora henningsil. Cercospora caribaea. Oldlum, Disease
control. Colomblia.

Tubers, fresh vegetables and cereals exhibit great variations in their humidity content due to growth, storage
and climatic factors. These variations affect the relative energy value. A method to calculate the nutritive
value (calories) of foodstuffs containing variable amounts of moisture is described. (Summary by H.J.S.)
D00 Koo EOIL.

0295-0309 ESTRADA, R. N. Informe para la agenda de la discussion sobre la investigacidn en yuca,
Manihot esculemta. (Report on the agenda for discussion of cassa, Manihot esculenta, research).
Bogotd, Colombia, Instituto Colombiano Agropecuario, Programa de Tuberosas, 1969. 12p. Span.

Cassava, Manihot esculenta. Research, Cultivation. Mechanization. Starch productivity. Pests. Colombia,

The author presents various aspects of rescarch work on cassava carried out at the Instituto Colombiano
Agropecuario, ICA: germplasm collections, breeding, discases and pests, weed control, cultural practices,
mechanization, storage, quality, technology (industrial utilization), animal feeding, principal work
locations, personnel from ICA working in the cussava program, cooperation with institutions from other
countrics, and coordination between ICA and CIAT, Centro Internacional de Agricultura Fropical.
(Summary hy P.A.C.) DOO

0296-0608 DUILONG, R. Le manioc & Madagascar. (Cassava in Madagascar). Agronomie Tropicale
26(8).791-829. 1971, Fr., Sum. Fr., Engl., Span., 41 Refs,, lllus.

Cassava. Composition. Starch content. HCN content. Nutritivé value. Pests. Cultivation. Planting,
Harvesting. Fertilizers. N. P. K. Mechanization. Costs. Diseases and pathogens. Viroses. Mycoses,
Bacterloses. Disease control. Noxious animais. Injurlous insects. Nematodes. Entomology. Selection,
Hybridizing. Genetics. Plant breeding. Cultivars. Productivity, Malagasy Republic.

The following general background data are given on cassava: the HCN content of roots; the variations of this
content according to varicties; plant development and cultivation conditions; starch content; food value; and
its use for animal feeds. The second chapter concerns cultivation in Madagascar, A cost study ol cassava
growing is given, which indicated that a complete mechanization of productionis profitable only under very
favorable conditions, Problems relative to plant health include pest and virus diseases, especially mosaic;
physiological discases such as heart necrosis: pests and weeds. The last chapter is dedicated to the study of
varieta) improvement. The general objectives of genetic plant improsement and the particular objectives for
4 main ccological zones in Madagascar are given. Currently used breeding methods are described, especially
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those introducing sexual reproduction and hybridization. Hybridization can be artiﬁcinl(emusculution.
pollination, bagging)or natural (pollination by insects and wind) with the plants to be hybridized being
emasculated, or male sterile parents are used (53 male sterile clones exist in the IRAT cassava collections in
Madagascar). Because of the high heterozygosity of cassava clones, the probability of obtaining promising
clones by hybridization among them is poor and requires a great number of hybrid sceds, thus the last
hybridization method is the most profitable. An improved ectficiency of the methods of genetic cassava
improvement would require a better knowledge of the genetic determinism of the useful characters. The
selection of the best clones in the different ecological conditions of Madagascar through multilocal
experiments is described. Although cassava is not the most important food crop in Madagascar, a great deal
of knowledge has already been obtained on varietal improvement; therefore research work, especially as
regards the. development of new varieties, should be more specifically oriented towards growing conditions
and present market demand (animals feedstuffs) rather than towards increasing yields. (Author's summary)
D00 GOI,

0297-0642 WHITTY, E. B. Report of 1970 sweet cassava variety trial at Ebini. Gainesville, University of
Florida, Cooperative Extension Service, 1971, 3p. Engl.

Cassava, Spacing. Land preparation. Sweet cassava. Cultivars. Fertilizers, Plant anatomy. Cutivation,
Savannas. Guyana,

Results of these preliminary cassava trials indicate that aceptable yields can be produced on the intermediate
savanas of Guvana, Over 5 tons)acre were obtained from 2 varieties. Optimum spacing and fertilization
along with improved cultural practices should result in even greater yields, Harvesting trials are imperative;
it was intended that the cassava would be harvested about 10 months after planting. This would be and ideal
situation for animal feeding because the cassava could be planted in April or May at the start of the long
rainy season and be harvested trom February to April, the time that feed is in short supply in Guyana. If
maturing characteristies of cassava varieties do not allow this schedule. then other planting schemes will be
necessary. (Author's summary) D)

0298-0454 VIRIECO, S. D. Comparacién de variedades de yuca originarias del Municipio de Malambé
* enlossuelos arenosos de * Loma Grande ™, (Comparison of cassava varieties from Malambe on sandy
soils at Loma Grande).  Barranguilla, Cooperativa Agricola del Atlintico, 1961, 19p. Span.

Cassava. Productivity. Field experiments. Timing. Cultivation. Harvesting. Planting . Soll fertility,
Cultivars. Plant anatomy. Manilior esculenta. Colombia,

Trials were carried out on the Caribbean Coust of Colombia with & local varicties of sweet cassava (Manihot
palinata Mucl pto eviluate their yielding capacity, maturing time and starch content. Plantings were made
with a distance of 1m between plants and between rows. After harvest (at 17 mo), 2 of the varicties were
climinated from the evaluation, one for susceptibility to rot and one for low vield. Morphaological, biological
and physiological characteristics are presented for cach of the remaining 6 varicties: Monter, Solita, Pie
Paloma, Blanca Mona, Monposina and Cartagena. From the harvest, cuttings were planted on a
commercial farm; from this planting, only one variety survived the first year. Observations of this plant at the
end of the first and sccond years are presented. (Summary by I A.C.) DOO BOo.

0299-2452 KERVEGANT, D). Le manioc et son utilization a la Martinique, (Cassava and lts uses in
Martinique).  Bulletin Agricole de Ia Martinique 7(2):60-73. 1938, Fr,

Cassava. Cultivation, Production. Bakery products. Economics. Trade. Murketing, Industrialization; West
Indies.

A description is given of cassava cultivation and its uses in Martinique. Data refer to production,

commercial possibilities, bread making and the socioeconomic advantages of cassava cultivation.
(Sunnnary by 11.1.5.) DOO J00
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0300-2417 TOURNEUR, M. La culture du manioc. (Cassava cultivation). In Congres du Manioc et des
Plantes Féculentes Tropicales, Marseille, 1949. pp. 58-62. Fr.

Cassava. Climatic requirements. Soil requirements. Soil fertility. Planting, Harvesting. Cultivation.
Cassava mosaic virus. Viroses. Diseases and pathogens. Pests. Malagasy Republic.

A description is given of cassava cultivation in Madagascar. Data refer to climatic and edaphic
requirements, cultivation, harvesting, discases and pests. (Summary by H.J.S.) DOO

0301-2406 NOTE SUR le manioc en Indochine. ( Notes on cassava in Indochina). In Congres du Maniocet
des Plantes Féculentes Tropicales, Marseille, 1949. Compte-rendu. Marseille, Institut Colonial, 1949,
pp. 134-136. Fr.

Cassava, Cultivation. i"roductlvlty. Trade. Economics. Taploca. Indochina,

Brief notes are given on varicties of cassava cultivated, area and production, yields, commerce and legal
aspects. Four tables of statistical data are presented dealing with exports and imports of cassava and tapioca
from 1938-48. (Summary by H.J.S.) D00 J00

0302-2405 STOVALL, R. P. Dominican yuca plays a dua! role. Agticulture in the Americas 7(12):153-
155. 1947. Engl., llus.

Cassava. Development. Cultivars. Productivity, Uses, Cultivation. Dominican Republic.

A general description is given of the present status of cassava cultivation, its uses and industrializationinthe
Dominican Republic. (Summary by 11.J.5.) D00

0303-2207 CHEVALIER, A. Possibilité de développer Ia culture du manioc su Sénégal. (The possibility

of expanding cassava cultivation in Senegal). Revue de Botanique Appliquée et d'Agriculture
Tropicale 10:676-678. 1930. Ir.

Cassava, Cultivation, Development. Productivity. Senegal.

Cultural practices of cassava cultivation in Senegal, as well as climate and soil requirements of thecrop, are
briefly described. General comments are made on labor input, yields, potential marketsand other economic
aspects. The author feels that cassava could be an important crop in Senegal. (Summary by H.J.5.) DOO

0304-0218 CRAWEFORD, J.,comp. Cassava report on growing cassava in St, Elizabeth, Jamaica, Kaiser
Bauxite, 1961, 23p. Engl., Nius.

Cassava, Cultivation. Cultivars, Selection. Planting. Rooting. Developmental stages. Cuttings.
Propagation materials, Fertilizers, Starch content. Productivity.

Experiments with cassava growing in Jamaica ace reported for 1958259, Aspects dealt with include :nethods
of cultivation, characteristics of varicties, yields and starch contents. (Summary by Tropical Abstracts) OO

0305-2092 RAO, 11. A. Gi.  Cultivation of cassava and preparation of lis products. Mysore Agricultural
Journal 27:57-69. 1951, Engl., § Refs., lllus.

Cassava. Cultivation. Cassava products. Cassava starch, Cassava ii=: ipen nutrition. Taplocay,
Processing. Gaplek. India,

This paper is intended to serve as u guide for the cultivation of cossr. o oo state of Mysore (India).
Recommendations are made on cultivation systems such as planting mu.. ... cutting positions, spacing.
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cultural practice, manuringand harvesting, Remarks are given on the uses of cassava and the manufacture of
the followisg products: gaplek, starch, sago, soji, flour and tapioca. (Summary by J.L.5.) D00 102,

0306-0198 MARWAHA, P. 8., MAINL, O. S. and PAREEK, L. P. Tapioca; a boon to Keralites,
Agriculture and  Agro-Industries Journal 5(3):16-19. 1972, Engl.

Cassava. Cultivation. Identification, Fertilizers. Productivity, Stems. Petioles. Cultivars. Plant anatomy.
Uses. India.

This is a general overview of the cultivation and uses of cassava in the state of Kerala (India). Averhge yieldis
15 ton] acre. Morphological characteristics are given of the following improved varieties: H 96] 44, H 105] 44,
H 7|49, H 9|49, H 12]49, H 10| 50, H 20{ 50, H 21|50, M 4 and M 5. (Summary by J.L.S.) D00 BOO

0307-2080 SILVA,J.R. DA. Mandioca, plantio e cultivo. (Cassava, cultivation and planting). Chacaras
¢ Quintais 113(5):474. 1966. Port.

Cassava, Cultivation, Brazil.

An answer is given to a question on cassava cultivation and industrialization. Brief notes are given on
cultivation methods and on type of machinery to be used. (Summary by H.J.S.) D00

0308-2118 GULLIVER, T. A. Cassava, Queensland Agricultural Journal 23:414-415. 1925, Engl.
Cassava, Cultivation. Productlvity, Sweet cassava. Bitter cassava, Uses. Australia.

T'he possibility of growing cassava in North Queensland for producing power alcohol has been stated. Brief
notes on cassava cultivation and yields are presented. (Sunmary by 11.4.5.) D00,

(309-0093 KAISER BAUXITE COMPANY. Report on cassava cultivation. Kingston, 1961, 24p, Engl.,
1ilus.

Cassava.  Cultivation.  Cultivars. Land preparation. Planting. Propagation materials. Cuttings.

Productivity, Compaosition. Starch content. Water content. Timing. Harvesting, Production. Costs,
Economics, Jamaica.

EFxperiments with cassava growing in Jamaica are reported for 1958-59. Aspects dealt with include methods
ol cultivation, characteristics of varietics, yields and starch content. (Summary hy Tropical Abstracts). DOD,

0310-0443 RODRIGUEZ, N, F., SANCHEZ DE B. C. A. and TARABANOFF, )., Algunos factores que
influyen en el comportamiento del cultivo de mandioca en s Provincia de Mislones. (Influence of
cultural factors on cassava yields in the province of Misiones). Revista de Investigaciones
Agropecuarias 3(11):167-208, 1966. Span., Swin. Span., Engl., 61 Rels.

Cassava. Harvesting, Planting. Tuber productivity. Starch productivity. Leaves. Froductivity. Cultivars.
Spacing. Cultivation, Stems. Field experiments, Argentina.

A tandomized block experiment with a split-split-split plot design was carried out in the province of
Misiones from 1955-58 to test the influence of several cultural factors on cassavi yields. Six planting periods,
2 varicties, 4 planting densities and 3 harvesting periods were taken into consideration. The experiment was
conducted on level, well-drained terraces. Results were submitted to sn unalysis of variance. (1) As regards
toot produaction, Pombao was the best variety when planted curly (Aug.-Sept.); Azul was hetter for the fate
crop (Oct-Nov.}k Optimum planting density was 1.00 x 0.50m. Best harvesting times were May and June,
tespectively. (2) For stalks and leaves, Azul - planted early ut 1.00 x 0.50m or .00 x 0.7%m guve the best
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results, The most suitable harvest time was April. (3) For total production, the hest planting time was Aug.
and Sept. Azul was the best variety. Best planting density was  1.00 x 0.50m, and best harvest time was April
or the first half of May. (Summary by T.M.) D00 D03

0311-0618 AFONJA, B. Analysis of a uniformity trial on cassava. Experimental Agriculture 4(2):135-
141. 1968. Lngl.. Sum. Engl., 7 Refs.

Cassava. Field experiments. Cultivation,

The analysis of a uniformity trial on cassava is briefly discussed, mentioning possible effects of plant losses
on the methods of analysis. Two methods of calculating comparable variances (on a per plant and per unit
arca basis) gave very high values for the index of heterogeneity, with a mean of 0.94. When the ratio of overall
cost per plot to cost per unit area lies between one and two, an optimum plot size of between 16 and 32
plants is obtained. Comparable plot sizes would range from 192-385 f1? giving a coefficient of variation of
less than 20. (Author's summary) DOO

0312-2269 GONIER, M. La culture du manioc a Madagascar. (Cassava cultivation in Madagascar).
Tananarive, Madagascar, Lavigne, 1917. pp.17-29. I'r.

Cassava. Cultivation. Climatic requirements., land preparation. Planting. Spacing. Nufritional
requirements. Fertilizers. Soil impoverishment. Soil fertility. Rotational crops., Cultivation systems,
Harvesting. Productivity. Production. Costs. Malagasy Republic.

Brief notes are given on climatic and edaphic requirements of cassava,its cultivation, barvesting, yieids,
discases and pests, costs of cultivation and commerce. Final conclusions stress economic aspects. (Summary
by 1.J.5.) DO

0M3-2448 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES
VIVRIERES. Manioc. (Cassava). In——__ Compte rendu analvtique des travaux realisés en
1965-1966. Paris, 1966. v.3, pp.71-131. I°r.

Cassava. Clones, ldentification. Roots. Stems. Leaves. Plant height. Plant anatomy. Plant development.
Cultivars, Resistance. Tuber productivity, Starch productivity, Productivity. Harvesting. Timing.
Cultivation. Propagation. Planting. Cuttings. Propagation materials. Hesbicides. Fertilizers. N, P, K.
Insecticides. Carpolonchaca chalvbea. Injurious insects, Noxious animals, Pest control,

Detarled descriptions are given ot rescarch carried out at IRA T, Guadalupe (Antilles). Research dealt with
identification and separation of clones, testing of vields, propagation, fertilization, starch yields, herbicides
and discase and pest control, (Summary by 1.8 ) DOO

(313-18%6  HASSAIN, 7. The cultivation and importance of cassava (Manihot esculenia Crantz) in the
tropics.  Gottingen, Germany, University of Gottingen, 1973 13p. Fogl. 34 Refs,

Paper present at International Svamposium on fropical Root Crops, drd, Ihadan, Nigeria, 1973,

Cassava. Cultivation. Rainfall data, Ciimatic requirements. Tuber development. Planting, Cuttings.
Propagation materials. Spacing. Nutritional requirements, Fertilizers. N. P. K. Potash. Plant physiology.
Manures. Ammonium sulphate, Potassium chloride, Productivity, Soil fertility. Cassava products, Uses.
Food energy. PProtein content. Composition.

Cassiva his been grow nsuceesstully on sorls of poor status in Atrica or on soils where no other crop can be
grown. Loo high fertily may resultin bigher segetative growthand may alsoatfect carbohydrate quality. In
this paper the cconomie cultiviion and importance of cassava, especially in Africa today, are extensively
reviewed. (Sunmnary by 0. H.and 1. J.) DO,
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0315-3485 CLONES DE manioc préconisés h Madagascar. (Cassava clones recommended in Madagascar).
Cahiers d*Agriculture Pratique des Pays Chauds 21(4):167-171. 1966. Fr,

Cassava. Clones. Cultivars. Uses. Cultivation. Starch productivity. Selection. Industrialization. Human
nutrition. Productivity. Malagasy Republic. '

Cassavit clones recommended for both direct consumption and starch manufacturing in regions of
Madagascar are given, together with an outline of cultural practices. (Summary by Tropical Abstracts) 1300,

0316-0620 MONTALDO, A. Fases de desarrollo de la yuca, Manihot esculenta. (Developmental stages
of cassava, Manihot esculenia). Maracay, Universidad Central de Venezucla, Instituto de
Agronomia, 1972, Hp. Span., Sum. Span.

Cassava, Cultivars, Harvesting, Dry matter. Composition. Field experiments. Research, Productivity.
Roots. Tubers. Plant anatomy. Leaf area. Manihor esculenta. Venezuela,

A study of the developmental stages of cassava (Manihot esculenta Crantz) was carried out in Venezuela to
determine the optimum period for harvesting as regards starch content and production of dry matter per
hectire. Six varieties were studied in Lara and 4 in Carabobo. Successive, monthly harvesting was done 1)
months after planting. Detailed results for both arcas are given in tables. (Sununary by T.A1.) D00

0317-3321 MANDIOCA. INFORMA COES importantes. (Cassdva. Important information), $io Paulo,
Brasil. Secretaria de Agricultura. Instrucoes Pricticas no. 128, 1973, 18p. Port,, llus.

Cassava. Cultivation, Cuttings. Land preparation. Injurious insects. Fertilizers. Insect control. Erinnyis
ello. Pest control. Planting. Cultivars. Noxious animals, Entomology. Brezil,

This a pamphlet addressed to farmers, Information deals with soil preparation, fertilization, characteristics
of some varieties, selection of cuttings, planting season, cultural practices, and the control of 3 cassava pests:
the hornwaorm, the stemborer and the shoot flv. (Summary by H.J.S.) D00

0318-3304  LE MANIOC; sa eulture, son utilisation. (Cassava: its cultivation and uses). Revue Agricole
(Guadeloupe) 1931:12-16. 1931, Fr.

Cassava, Cultivation. Fertilizers. Harvesting. Uses,

Brief notes are given on cassava concerning plant morphology, cultivation, fertilization and manuring,
harvesting and uses. (Summary by H.J.S.) DOO

0319-3368  PAPADAKIS, 1. Other summer crops; cassava. [nn . Agricultural potentialitics of

waorld climates. Buenos Aires, 1970 pp.15-16. Engl.

Cassava. Climatie requirements. Soil fertility. Cultivation.

Cassava (Manihot). Fhe growing period of Manihot is often longer than 1 year; that is why the bulk of the
crop is grown in tropical climates, extending little heyond their limits, Warm long nights favor leaf-shoot
prowth at expense of root growth; that is why vields are usually low, but this ditliculty can be now overcome
by growth retardants. The great advantage ol cassava is that it grows in soils of very low fertility: it defends
el welbaganst weeds, and planting costs very little. That is why in the tropics itis planted at the end of the
cropping evele when the field is to be abandoned to adventitious vegetation, in order to recuperate its
“potential " fectitity. The crap icharvested if and when food is needed; by shading the soil it controls grisses,
tavars woody plants and that resalts in higher vields when the field s again putin cultivation. Cissaviis also
extensively grown i areas where population density is high, and contingous cropping presails, and in
regions with poot soils (Papadakis, 1966). (Full 1exve) DOO
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0320-3473  MARINET, J. La cultus: du manioc, (Cassava cultivation), Revue Agricole de la Nouvelle
Calédonic no. 11:8-11. 1960. Fr.

Cassava, Cultivation. Planting. Spacing. Fertilizers. Harvesting. Productivity, Starch productivity.
Cultivars. Tuber productivity.

Some aspects of cassava cultivation in New Caledonia, where it is mainly used for human consumption and
starch extraction, are dealt with. Five of the most promising varieties from Madagascar (H 32, H35, H40, H
45 and H 51) were introduced. Recommendations of fertilizers and cultural practices are also included.
Average yield is 30 tons fresh roots| ha, (Summary by J.L.S.) D00,

0321-0576  ESTRADA, R. N. Observaciones sobre algunos cultivos de yuca en Sevilla y Aracataca,
Departamento del Magdalena, Colombia. (Observations on cassava cultivation in Sevilla and
Aracataca, Departamento del Magdalena, Colombia). Bogotd, Instituto Colombiano Agropecuario,
Programa de Tuberosas, 1969. 7p. Span.

Cassava. Cultivation. Cassava programs. Development. Colombia.

A description is given of the present status of some cassava commercial plots in the Departamento del
Magdalena. The plots were not duly tended, thus yields were much lower than expected. (Summary by
H.J.5.) D00,

0322-3377 NORMANHA, E. S. Culturas subsidisrias na fazenda de cafe. 1. A mandloca. (Subsidiary

crops a coffee farm 1. Cassava). Boletim da Superintendencia dos Servicos do Cafe (Brazil) 21:189-
199. 1946. Port.

Cassava, History. Cultivation. Soil requirements. Climatic requirements. Pests. Cuttings. Spacing. Diseases
and pathogens. Inter-cropping. Propagation materials. Pruning. Harvesting. Brazil.

This paper is addressed to farmers. Information deals with historical aspects of cassava cultivation in Brazil,
climatic and edaphic requirements, land preparation, varieties, selection of cuttings and their preparation,
planting season, manuring, spacing, planting. cultural practices, pruning, diseases and pests, production,
storage of cuttings and intercropping. (Summary ny H.J.5.) D00.

0323-3369 MARTIN, F. 1e manioc. (Cassava). In— . Cultures industriclles tropicales dans les
territoires frangais du Pacifique Austral, Nouvelle Caledonie, Tahiti, Nouvelles Hébrides. Paris,
Vitiano, 1949. pp.25-33. (Document R.E.P.A. no. 7). Fr.

Cassava, Cultivation. Climatic requirements. Iarvesting, Uses.

The following aspects of cassava are discussed briefly: stems, cuttings, roots, chemical composition of the
tubers, cultivation, climatic requirements, harvesting and uses. The duthor encourages increased cassiva
cultivation in New Caledonia. It could replace yams and taro, whichare caten by the natives, and become an
important source for animal feed. (Sunmary by 11.1.5.) DO

0324-1884 GURNAIIL A. A. The effects of plant population and fertllizers on the yield and components of
yield of cassava in the forest zone of Ghana. Kenya, University of Nairobi, 1973, 9p, Engl 17 Refs,

Paper presented at Inernational Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria. 1973

Cassava, Manihot esculenta. Yams, Cocoyams, Tuber productivity, Sweet-potatoes, Potatoes. Cultivation.
Fertllizers. Productivity. Spacing. N. P, K, Planting. Timing. Field experiments. Research. Ghana.

In 2 experiments using the cultivar Ankra in the forest zone of Ghana in 1970-71, plant papulations ranging
from 9,259 to 74,074 plants| ha were tested in combination with 3 levels of compound fertilizers. The hest



yield of tubers| ha was obtained at a density of 18,519 plants| ha (90 x 60 cm). Yield dropped when the density
was higher or lower. Yield| plant, average number of tubers] plant, average tuber weight, weight of tops and
average number of stems| plant all decreased with an increase in plant population. Increasing compound
fertilizers upto 70 kg| haeachof N, Py Og and KgO had noeffects on yield and its components. The weight of
tops increased with increased fertilizer levels. There were no interactions between density and fertilizers,
(Summary by D.H. and L.J.) DOO.

0325-2128 BIRKINSHAW, F. A brief susnmary of taploca cultivation on what is now a valuable rubber
estate in province Wellesley. Malayan Agricultural Journal 14(11):361-364. 1926. Engl., Sum. Engl.

Cassava. Cultivation. Productivity. Malaya.

in Malaya it is generally thought that the cultivation of cassava exhausts the soil. A study was made on a
private farm where cassava had been intercropped with rubber for many years. Cultivation met s
consisted ofthoroughiillage (weeds and grass were plowed under) between harvesting and planting and a
continuous system of manuring (using potassium nitrate, ammonium sulfate and bone meal) generally after
the 4th successive crop. It was concluded that there were no detrimental effects when cassava was
intercropped with rubber. (Summary by T.M.) DOO.

0326-2063 ALBERTO, J. A mandioca, sua origen, descrlgi'o. e cultura. (Cassava, its origin, description
and cultivation). Gazeta Agricola de Angola 1(8):295-300, 307. 1957. Port.

Also available in English, translated by Tropical Products Institute.

Cassava. Soil fertility, Cultivation. Fertilizers, Tuber productivity. Productivity, Culitivation systems.
Angola.

A general overview is presented of the various aspects of cassava cultivation in the Portuguese Congo..
Topics include growing cycle, soils, defense against erosion, crop rotation, planting periods, land
preparation, fertilization, planting systems and intercropping. The best yields up to noware between 15and
20 tons| ha of fresh roots at 24-30 months after planting. (Summary by J.1.S.) D00

0327-3486 SCAIIFE, A. Cassava cultivation in v estern Tanzania, Ukiriguru, Tanzania. Western Research
Center. Progress Report no. 3. 1966. 2p. Engl.

Cassava. Cultivation. Planting. Cultivars. Selection. Manihot. Harvesting. Fertilizers. Productivity.
Cultivation systems. Rotational c1 "ps. Tanzania,

Results of fertilizer trials and trials to determine best planting time and to select high-yielding varieties in
western Tanzania are reported. N, I?, K, lime and farmyard manure did not increase yields significantly,and
the author advises against their use. It was found that if the crop is harvested at 18-24 months, the varieties
recommended as a result of these trials could he expected to yield at least 6 tons of fresh roots| acre. A further
trial .» which cassava was left in the ground for up to 3 years and allowed to get weedy proved to have a
beneficial ¢ffect on a cotton crop planted subsequently, even without the application of fertilizers to either
crop. (Summary by L. Y. Y.) D00 KOL.

0328-3426 X ANDIEM, M. 1. Cassava in Nigeria. 11: Northern Nigerla. Nigeria. Federal Department of
Agricultural Research. Memorandum no. 87. 1965. 26p. Engi., 6 Refs.

Cassava. Cultivars. Cultivation systems. Diseases and pathogens. Pests, Remisia. Aleyrodidae.
Entomology. Injurious Insects, Garl. Food products. Productivity. Cassava mosaic virus. Vectors. Nigeria.

Despite the varying climatic conditions and soil types, cassava is now found in all provinces of northern
Nigeria and accounts for 4% of the crops planted. This introduction,which is stow in developing due to the
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traditional preference for cereals in the north, requires adoption of a cassava package ol practices, mcludlng
processing techniques for gari. Information is given on total acreage planted to cassava for cach province in
northern Nigeria in 1957-58. Also discussed are the origin of varieties, names of local varieties, methods of
cropping, pests and diseases, yields, future prospects, and an appendix for cach province with soil type,
method and time of planting, diseases and pests, high-yielding varieties, early maturing varicties, varieties
prepared like yam, principal food products and their transportation. (Summary by C.K.) D00

0329-0233 MEJIA F., R. El cultivo de la yuca, y su explotacién industrial. III. Cuidados del cultivo,
fertilizacion del suelo, enfermedades fungosas, y su tratamiento, plagas y su represion, cosecha. (The
cultivation of cassava and its industrial uses. I11. Cultural practices, soil fertilization, fungus diseases
and their treatment, pests and their control, and harvesting). Agricultura Tropical (Colombia)
1(3):13-21. 1946. Span.

Cassava. Cultivation. Fertilizers. Diseases and pathogens. Pests. Mycoses. Uromyces manihotis.
Gloesporium manihotis. Erinnyis ello. Biological contro). Lagochirus obsoletus. Tetranychus telarius.
Rosellinia. Carpolonchaea chalybea. Galls. Injurious insects. Injurious mites. Entomology. Pest control.
Disease control. Colombia.

Recommended cultural practices for cassava (Manihot esculenta)are as follows: the first weeding and hilling
should be carried out when the plant reaches about 10 cm in height. A second weeding should be done 3-4 mo
latter; however, if the crop becomes infected sooner, the second weeding should be done immediately. Once
the crop approaches maturity, it should not be weeded; this only increases water absorption in the roots,

reduces evaporation, decreases starch content and flour quality, and increases the HCN content of the roots.

Pruning tends to decreasc root starch content and lower flour quality. Nitrogen, phosphoric acid and potash
can be broadcast, using chemical fertilizers in a 4-8-12 formula, at 15- 2()t(ms| ha, or they can be buried in the
ground or at the bottom of furrows and well mixed with the ground, 7-13-days before beginning to plant.
Cassava should be rotated with maize and legumes; in some countries it is also rotated with sugar cane. Seven
fungus diseases of cassava are rust, leaf spot (Cercospora henningsii), leaf spot or Helminthosporiosis,
“lumagina,” leaf wilt (Anthracnosis), root and stem rot and rotting of stored cassava. Descriptions of
insects which attack cassava and symptoms of their presence of the plant include the following: Lonchaea
chalybea, Cecidomyia cecropiac, Erinnyis ello, {.agocheirus obsoletus, Lepidosaphes alba, the leaf borer,
leaf-cutting ants (genus Atta) Criptocephalus commutatus and Tetranychus binaculatus. When unprocessed
cassava is to be used for human 100d, it should be harvested a little before maturity; but when it is to be used
for starch or flour, it must be completely mature. Itis difficult to determine the exact harvesting time, as this
varies considerably according to variety and other local facters. Harvesting methods according to soil
conditions arc given. Yields vary considerably but average about 20,000 kg| ha in Medellin (Colombia).
(Summary by P.A.C.) D00 FO1 E0I

0330-0715 PICKLES, A. Cassava in the Amazon Valley. Proccedings of the Agricultural Society of
Trinidad and Tobago 42:141-149, 1942, Engl.

Cassava. Cultivation. Uses. Processed products. Human nutrition, Farinha. HCN. Detoxification.
Beverages. Cooking. Taplocas. Cassava products. Torleity. Brazil.

Most cassava grown in Amazonas is of the bitter type. Certain cassava varieties are carly maturing and are
planted on lands subject to scasonal inundation. On lands above the flood level of the river, planting usually
commences at the beginning of the rainy season, but may take place at any time except at the height of the dry
season if continuous cropping is desired. In such situations the crop takes from 15-20 months to mature. The
preparation of cassava products has two main rurposes to eliminate the toxic ingredient and to obtain a
product that can be stored for a long period without deterioration. HCN, which develops in harvested tubers
can be driven out either by thorough heating or by fermentation. Most of the cassava produced in the
Amazon Basin is used in the preparation of a ccarse meal (*farinha ™) and many other products, including
cassava bread, tapioca, starch, condiments and beverages, the preparation of which is described. (Sumniary
by J.L.S.) DOO HO4
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0331-3413 HARPER, R. S. Cassava growing in Thailand. World Crops 25(2):94-97. 1973. Engl., Sum.
Engl,, Fr., Span., 11 Refs., 1llus.

Cassava, Cultivation. Planting. Fallowing. Fertilizers. Manihor esculenta. Diseases and pathogens. Pests.
Cultivation systems. Cassava flour. Soil fertility. Climatic requirements. Weeding. Harvesting. Tubers.
Thailand.

Cassava (Manihot wilissima)is grown chiefly in eastern Thailand, where the cropis well suited to the warm,
humid climate and the light sandy soil. Planting is done by hand either in flat orinridged land, with repeated
cultivations on the same land for a number of vears without rotation or a fallow period. Fertilizers are not
generally applied. There are few serious pests and diseases affecting the crop. Weed control is a major
problem and is traditionally done by hand although herbicides are suitable. Harvesting is a hand operation;
the roots are processed into products such as cassava flour or pellets, the bulk of which are exported.
(Author’s summary) D00

0332-0217 MARASSI, A, La maniocain Costa d'Avorio e la sua importanza negli ordinamenti produttivi
del paese. (Cassava in the Ivory Coast and its importance for the production sector of the country).
Rivista di Agricoltura Subtropicale ¢ Tropicale 62(7-9):201-227. 1968. Ital., 17 Refs., Hius.

Cassava. Cultivation. Cultivars. Production. Savannas. Composition. Food energy. Human nutrition.
Cassava products. Nutritive value. Uses. Productivity. Soil fertility. Processed products. Ivory Coast.

An outline of food and industrial agriculture in the Ivory Coast is followed by a discription of the
production, marketing, local foods prepared from cassava in the different ccological zones and of the
research conducted on this crop. Cassava might become much maore important and could support a food
industry, both for local consumption and export; however, this would requirc a more rational cropping of
better varieties in the best growing regions, with the full support of rescarch, which so far has been limited
and fragmented. Nevertheless, téchnological research on the use of cassava flour is being conducted.
(Su:nmary by Tropical Abstracts) D00 HO1

0333-0532 ELSKENS, O. La culture du manjoc dans la region de Yangambi, district de Stanleyville,
(Cassava cultivation in the Yangambi region, Stanleyville district). Bulletin Agricole du Congo Belge
4(4):765-771. 1913. Fr., Ilus.

Cassava. Cultivation. Productivity. Agricultural equipment. Cultivars. Spacing. Sweet cassava, Bitter
cassava. Stems. Tubers. Flowers. Fruits. Plant anatomy. Identification. Planting. Congo.

Cassava is the principal crop in the Yangambi region. Three virieties are planted: 2 sweet, Akuruand Apeli;
and one bitter, Limela or Libeta. The principal characteristics of these varicties are given. Cassava is planted
in almost any soil. Planting is done all year round, but a preference is shown for the dry season (Dec-March).
Yiclds depend on planting distances and number of cuttings used per hole. The average yields isabout 28-33
ton| ha. Indigenous methods of cultivation, as well as drawings of some tools used, are given. (Summary by
J.1.5.) D00

0334-3495 MOLINYAWE, C. D. Some pointers on growing cassava. Agriculture at Los Bafios 3(4):16-
18. 1964. Engl.

Cassava, Cultivars. Cultivation. Planting, Spscing. Fertilizers. Philippines.

Cassava is grown for its tubers, which serve as a staple food in many areas. The tubers may be used as
livestock feed, sources of starch, alcohol and many other products. Some useful reccommendations are given
for growing cassava in the Philippines. The best varieties are Java Brown, Aipin Mangi, Aipin Manteiga,
Vassourinha, Mandioca Tapicuro, Hawaiian Red, Balinhoy, Gariasa and White Anabu. A leaf spot disease
has been observed in cassava but may be controled, using resistant varieties such as Vasourinha and Bogor
197, (Sumemary by J.1.8.) D00
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0335-0319 MIER, J. M. El cultivo de la yuca. (The cultivation of cassava). Mimeo. 30p. Span., 9 Refs.

Cassava. History. Taxonomy. Land preparation. Fertilizers, Planting. Harvesting. Uses. Production. Costs.
Entomology. Climatic requirements. Soil fertility. Seed. Manures. Cultivation. Productivity. Composition.
Cultivars. Pests. Diseases and pathogens. Injurious insects. Noxious animals, Economics. Colombia.

A general summary is made of cassava (Manihot esculenta Crantz) cultivation in Colombia. Data include
the history, nomenclature, botany, climates and soils in which it is cultivated, land preparation, fertilizers,
seed selection, planting, cultural practices, yields, harvesting, chemical composition, uses, cost and return of
production, varieties, pests, diseases and economic importance. (Summary by P.A.C.) D00

0336-2127 THE CULTURE and industry of manioc. Pan American Union Bulletin 48(2):152-357. 1919.
Engl.

Cassava. Cultivation. Industrialization. Consumption. History.

General notes are given on the basic requlsnes needed to assure the development of cassava industnallmuon
on an ever-increasing scale. The origin of the word manioc (cassava) is given (*mani,” bread and “og,” a
virgin), as well as historical aspects of its cultivation by Amerindians and its introduction into Africa.
(Summary by H.J.S.) D00

0337-3451 ORTIZ, M. A. Cultivo de Ia yuca, (Cassava cultivation). Tierra 27(9):651-653, 686, 1972.
Span.

Cassava, Cultivation, Cassava products, Uses. Mexico.

Brief remarks are given on the origin of cassava, climate apd soil requirements, propagation, planting,
cultural practices, fertilizers, harvesting, yields and products made from cassava. (Summary by J. L.5.) D00

0338-3205 RIOS, F. La yuca o mandioca. (Cassava). Surco 71(i):9. 1966. Span., Illus.
Cassava, Cultivation. Productivity. Cultivars. Mexico.

Brief notes are presented on cassava cultivation in the state of Chiapas (Mexico). A proper preparation of the
soil and a careful selection of the cuttings produced 36 tons| ha, 9 months after planting. (Summary by
H.J.S.) D00

0339-07i3 VERTEUIL, J. DE. Cassava experiments. Bulletin of the Department of Agriculture,
Trinidad and Tobago 16(1):18-21. i917. Engl.

Cassava. Cultivation. Cuttlngs. Spacing. Inter-cropping. Cultlvation systems. Pianting. Cultivars.
Selectlon. Adaptation. Propagation materlais. Trinldad and Tobago.

Brief notes are given on selecting the best local varieties, planting distafices, parts of stalks used for planting,
planting methods and suitability of intercropping. {Summary by H.J.S.) D00 K01

0340-4341 UPHOF, J. C. T. El cultivo de la yuca en Java. (Cassava growing in Java). * Hacienda (USA)
39:266. 1944. Span.

Cassava. Cultivation. Cassava starch, Uses. Java,

The following aspects of cassava growing in Java are described; appropriate soils, moisture required,
systems of propagation, planting, cultural practices, rotation with other craps, und time to harvest.
(Summary by L.C. Trans. by T.M.) D00
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0341-3324 CASTRO, C. Cultivo de la yuca. (Cassava cultivation). Colombia. Ministeriode Agricultura,
Boletin de Informacién no. 105:1-15. Span,

Cassava. Climatic requirements. Soll requirements. Cultivars. Cuttings. Spacing. Planting. Weeding,
Erinnyis ello. Insect control. Insecticides. Galls. Harvesting. Timing. Productivity. Colombia.

Brief notes are given on cassava cultivation, climatic and edaphic requirements, varieties, diseases and pests,
yields and industrial uses. Most data given refer to Colombia. (Summary by H.J.S.) D00

0342-3228 ESTRADAR., N.and VARON, L. A. Elcultivodela yuca, (The growing of cassava). Boletin
Agricola (Colombia) no. 582:11365-11367. 1969. Span.

Cassava. Climatic requirements. Harvesting. Soil requirements. Cultivars. Timing, Cuttings. Planting,
Spacing. Weeding. Fertilizers. Insect control. Uses. Colombia.

The following aspects of cassava cultivation are described: origin, appropriate growing climates, planting,
insect and disease control, and varieties grown in Colombia, as well as cultural practices, production systems
and the different uses of cassava. (Summary by L.C. Trans. by T.M.) D00

0343-4994 SCHMIDT, C. B. Laboura caigara. (Native methods for growing and processing cassava on
the Brazilian coast). Brazil. Ministerio da Agricultura, Servicio de Informacién Agricola.
Documentario da Vida Rural no. 14. 1958. 78p. Port., Sum. Engl., 55 Refs., 1llus.

Cassava. History. Plant geography. Cultivation. Harvesting. Cottage machinery, Processing. Cassava flour.
Pressing. Rasping. Drying. Brazil.

A general historical background is given on cassava. Native (“Caiqara™) methods for growing and
processing cassava in Ubatuba (on the northern coast of the state of S¥o Paulo, Brazil) are studied indetail.
Cassava is grown for local consumption only and processed in 4 small flour mills. The work is done by the
whole family. Sccial aspects of this home industry are discussed. (Summary by T.M.) D00 102

0344-3225 MARCUS, A. Maniok, Manihot wiilissima Pohl, (Cassava, Manihot utilissima Pohl).
Tropenpflanzer 38:144-157. 1935. Germ., i2 Refs.

Cassava. HCN, Cuttings. Beans.: Maize. Cultivation. Injurlous insects. Processing. Economics. Inter-
cropping. Cuitivatjon systems. Diseases and pathogens. Pests. Noxlous animals. Propagation materlals.
Propagation. Cassava starch. Trade. Marketing. Manihot esculenta.

A study is made of Manihot wtilissima, native to Brazil. A literature review is made as regards floral biology,
roots and HCN levels in different root sections. The use of long stakes, planted 5-8 cm deep and tied to sticks
for support, permits harvesting 4 mo earlier, with the same yield. Cassava can be intercropped with beans,
maize and tobacco; or it can be planted between various palm and rubber trees. Fertilizer requirements are
reviewed. Diseases mentioned are Fomes lignosus, Bacillus manihor and cassava mosaic. Pests include
grasshoppers (Valanga nigricornis), crickets (Brachytrypes portentosus) and a caterpillar (Tiracola
plagiata). The Tetranychus mites are also a problem. Root composition, root products, starch extraction
and preparation are dealt with. Some export data are also given. (Summary by A. van S.) D00

0345-2437 SILVESTRE, P. and DELCASSO, G. Le manloc dans la région maritime du Togo,
experimentations effectuées par 'IRAT. (Cassava in the coastal region of Togo. Research conducted

by IRAT). In Séminaire sur les Plantes 4 Racines et ) Tubercules. Ibadan, 1971. Paris, IRAT, 1971,
20p. Fr., Sum. Fr., lllus.

Cassava. Production. Soil requirements. Climatic requirements. Cultlvars, Fertilizers. Inter-cropping.
Maize. Rotational crops. Consumption. Cassava programs, Starch productivity, Tuber productlvity, Togo.
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Since 1966, an intensified program on the productivity of cassava and maize has been undertaken in Togo.
Emphasis is made on the better utilization and expansion of starch factorics. Varietal trials and cultural
technique experiments have been carried out by IRAT. Fertilization experiments were conducted on the
poorest soils. Maize-cassava associations were studied on the basis of a faster crop rotation on the same field,
Research on planting and harvesting data with an optimal production should determine the conditions
under which the qualitative (starch content) and quantitative (rbot yield) improvement of the product can be
obtained. (Author’s summary) D00 K01

0346-0032 INSTITUTO COLOMBIANC AGROPECUARIO, MANIZALES. Programa de tuberosas:
trabajo en yuca; informe ala X1V Reunién del Programa a realizar en Santa Marta de! 22 al 26 de Julio
de 1970.(Tuber program: work in cassava; report o the X1V Meeting of the Program 1o take place
in Santa Marta from July 22-26. 1970). Maniziles, Colombia, 1970.

Cassava. Cultivars. Weeds. Pests. Pest control. Herbicides. Productivity. Starch productivity. Tuber
productivity. Bacterioses. Diseases and pathogens. Colombia.

The results are given of 4 studies on casseva ( Manihot esculenta Crantz) in Caldas (Colombia): (1) Varictal
Adaptation presents data on root, dry matter and starch yields of 20 varieties studied; (2) Weed Contr-|
evaluates the selectivity o1 5 products in terms of germination and plant toxicity; (3) Cassava Bacterial Rot
describes symptoms observed and reactions to the bacterium Aeorobacter cloacae; and (4) Planting
Distances for Cassava. (Summary by P.A.C.) D00

0347-3457 STEHLE, H. La culture du manioc et ses possibilités industrielles aux Antilles Frangaises,
(Cassava cultivation and possibilities for industrialization in the French Antilles). Riz et Rizculture
5(4):188-192. 1959. Fr., Sum. Fr., Engl., Span., Illus.

Cussava, Breads. Planting. Productivity. Fertilizers. Starch productivity, Cultivation. Bakery products. Soil
fertility. Industrialization. Organoleptic examination.

About 1,200 ha in Guadeloupe arc planted to cassava, mainly in small plots, The most suitable soils are
sandyclay, deep, humic soils. Various indigenous species (Paspalum plicatulum, Euphorbia prostata and
principally Croton hirtus) indicate the best soils for cassava growing. The fields are generally ridged with
1.50m between rows and 0.70m between plants. Applications of fertilizers and organic matter make it
possible to replant immediately after the first harvest, obtaining a 10% increase in yields. Sweet cassava
yields 30 tons| ha in Martinique and could yield 40-50 with manuring and rational crop rotation. With
traditional methods, 1 kg starch is obtained from § kg of roots. The use of cassava inanima feeds should be
increased. Its use in bread-making has also been studied. The proportion of cassava can be as much as 309,
(60% wheat flour, 109 leaven), and bread and taste qualities are still excellent, provided the flour is from
winter wheat. With spring wheat, the proportion of cassava can hardly be higher than 4-5%. (Author's
summary) D00 H0O

0348-4811 AW-YONG, K.K.and MOOI,S. W. Cultivation and production of tapioca in Perak, Kuala
Lumpur, Jataban Pertanian, Kementerian Pertanian dan Perikanan, 1973. 47p, Engl., Sum. Engl.,
Ilius.

Cassava. History. Soil requirements. Land preparation, Climatic requirements. Planting. Spacing.
Manures. Weeding. Harvesting. Shifting cultivation. Factories. Washing. Pulping. Screening. Silting.
Steeping. Grinding. Cassava flour. Tapioca pearls. Tapioca flakes. Cassava chips. Distribution. Production.
Costs. Income. Prices. Waste utilization. Marketing. Productivity. Cottage machinery. Industrial
machinery. Rotational crops. Malaysia.

Cassava production and processing is a major industry (825 million in 1966) in the west Malaysian state of
Perak. The industry has helped increase state export earnings from about $2.6 to $5.4 million from 1955-65.
Of the 49 cassava factories in the state, 20 produce flour and 29 produce chips. Some 35,000 acres were
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planted in 1966 although about 729 of that area was illegal (on state-owned lands or lands reserved for other
purposes). This in-depth study explores all aspects of cassava production and processing. Land tenure
problems of production, yiclds from various types of land, costs and returns of al) stages of production and
marketing and processing of the crop are analyzed. The study concludes that important problem areas are
the proper planning for crop production ana marketing (both locally and for export) and a better land
utilization plan devoted to cassava production so that the industry can be stabilized or expanded. (Summary
by C.B.) D00 102 JOO

0349-4846 ALBUQUERQUE, M, DE. Notas sobre mandioca. (Notes on cassava). Boletim Técnico do
Instituto Agronémico do Norte no. 41. 1961. 92p. Port., Sum. Engl., Port., Fr., 6 Refs., [llus,

Cassava. Composition. Cassava products. Cassava flour. Bacterioses. Xanthomonas manihotis. Injurious
mites. Resistance. Cuttings. Timing. Fertilizers. Spacing. Planting. Pollination. Cultivars. Alcohol.
Manihot glaziovii. Productivity. Farinha, Processing. Cultivars. Sweet cassava. Bitter cassava, Selection.
Resistance. Uses. Brazil.

Recommendations are presented on farming problems regarding the cultivation of Manihot on periodically
flooded land and on high, dryer lands, planting methods, the seasonal and biological cycle of the plant, types
of cuttings to be used, etc. Observations are made on the adaptability of the varieties inaccordance with the
types of culture in view. The role of cassava cultivation in the history of the Amazonia is taken into account,
and regional food products made from cassava are described. (Author's summary) D00,

See also 0009 .0013 009! 0910 0930 095! 1006 1018 1116 1429 1518 1556 1733 1819 1844 1895“:
1914 D00 . - ‘ , e



D01 Soil, Water, Climate, and Fertilization

0350-0395 KROCHMAL, A. and SAMUELS, G. Deficiency symptoms in nutrient pot experiments with
cassava, Ceiba 14:1-9. 1968. Engl., Sum. Engl., Span., 11 Refs.; Hius.

Cassava, Deficiencies. Magnesium. Analysis. Mineral deficiencies. N. P. K, Ca. SA. Minerals. Cl:lorosis.
Iron. Manganese. Boron. Manihot esculenta. Stems. Petioles. Leaves. Plant development. Plant heig:*

Cassava (Manihot wiilissima Pohl) was grown in a sand culture‘using nutrient  solutions to de.clop
deficiencies of nitrogen, potassium, magnesium, calcium, sulfur, iron, manganese and boron. The results
were as follows: (1) Both height and weight of plant were severely reduced when N was omitted from the
nutrient solution. (2) Plant analyses for the complete treatment revealed that the leaf was highest in N; the
stem was highest in P and K; the petiole was highest in Ca and Mg. (3) The leaf did not appear to be sensitive
enough for detection of mineral deficiencies. The petiole showed lowest values for N, Ca and Mg; the stem
was lowest for Pand K. (4) Visual deficiency symptoms of lighter green color and puor growth were obtained
for N deficiencies. Potassium deficiency was characterized first by a bronzing or purpling of the leaf followed
by a marginal chlorosis. No visual symptoms were obtained for P deficiency. (5) Deficiency symptoms are
also described for calcium, magnesium, sulfur, iron, manganese and boron. (Author’s summary) D01 CO1

0351- 2312 NIJHOLT, J.A. Opnzme van voedingsstoffen uit den boden bij cassave. (Absorption of
nutrients from the soil by u cassava crop). Buitenzorg. algemeen Proefstation voor den Landbouw.
Mededcelingen no. 15. 1935, 25p. Dutch, Sum. Engl., 13 Refs., Hlus.

Cassava. Absorption. Minerals. Nutritional requirements. Soil impoverishment. Soil fertility. Fertilizers.
Manures. Green manures. Spacing. Cultivation. Timing. Crotalaria. Harvesting. N, P. K. Java.

In the “Moeara™ Experimental Garden belonging to the General Agricultural Experiment Station at
Buitenzorg (Java), some field experiments were run in order to investigate at which stage manuring and
harvesting of cassava crop would give the best results, which will be published later. Simultaneously, a
number of plants were analyzed in order to gain an insight into the absorption of the principal nutrients
during growth. Ten replications cach of 2 varieties (Mangi and Sao Pedro Preto) were planted at 90 x 94 ¢cm
in 4 young, reddish brown andesitic tuff lateritic soil, containing 0.059¢5 I% 05 , 0.027% Kz O, 0.065%
MgO and 0.15% CaO, soluble in strong hydrochloric acid, and with a pH of 5.2 (suspension of the soil in
water). Shortly before planting, the feld received a dressing of 265 quintals|ha of the green manurc
Crotalaria anagyroides. During the first 5 months, a monthly sample was taken for chemical analysis from a
part of the field outside the plots themselves. At the age of 6 months, 24 plants fromevery plot were harvested
and weighed, and 1 or 2 of these were analyzed. This procedure was repeated at 2-month intervals. Plant
growth was very regular, and maximum yicld had no been reached when the experiment was stopped.
Chemical analyses showed that young cassava roots are higher in protein than older ones and that the dry
matter content (and therefore also the starch content) may increase even after the tenth month, contrary to
what is sometimes supposed. The analysis was confined to the principal nutrients. The amounts of K 2 Oand
P2 Og proved to be very high in comparison to other plants. The absorption of nutricnts during growth
was fairly regular and took place without interruption, except in the case of N. Irregular curves must, in the
writer’s opinion, be attributed to the loss of N in abscissed leaves. The amount of absorbed nutrients in
proportion to their maximum absorption is given. It is evident that at an early stage of growth, the
absorption of nutrients took place somewhat more rapidly than the formation of dry matter. (Summary by
T.M.) DOI D02
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0352-0441 DE GEUS, J. G. Root crops; cassava. /n ——— Fertilizer guide for tropical and
subtropical farming. Zurich, Centre d'Etude de I'Azote, 1967. pp. 181-185. Engl.

Cassava. N. P. K. Ca. Plant assimilation. Absorption. Nutritional requirements. Fertilizers. Minerals.
Cyanides. Starch productivity. Tuber productivity. Productivity.

Once established, cassava resists drought and has a remarkable capacity to extract nutrients. It removes
60:50:258 from soil in Kerala and in Madagascar 85:62:280. In high N plots, it produces many tubers; in K-
only plots, tubers were big. K is important for starch laydown. Increasing N decreases starch:protein ratio.
value cost ratio of 45 kg N, 45 kg P, Oy is 220¢. Split applications are best. Optimal NPK ratio is 1:1:2,
(Summary by J.H.C.) D01 D03

0353-2416 DOOP, J. E. A. DEN. Groene bemesting, kunstmest en andere factoren in sisal- en cassave-
productie. V. (Green manure fertilizers and other factors in sisal and cassava production. V).
Bergeulture 11(9):264-287. 1937. Dutch., Ilius.

Cassava. Soil fertility. Nutritional requirements. Cultivation. Minerals. N. P. K. Fertilizers. Manures. Green
manures.

For the exhausted soilr. of this cassava district, the following recommendations were made; N fertilization
had no effect; it may even be detrimental when it interferes with the uptake of soil P, Potassium needs to be
applied although higher K levels increase the P requirement. Drought, as well as applications of organic
manure, reduces the availability of K. (Summary by A. van S.) D01

0354-3818 SERGIPE. SUPERINTENDENCIA DA AGRICULTURAE PRODU(S‘KO. Compellg’io de
cultivares de mandioca Manihot esculenta Crantz no Estado de Sergipe. (Competition of cassava,
Manihot esculenta, cultivars in the State of Sergipe). Aracaju, Brazil, 1974, 23p. Port., Sum. Port.,
Engl., 3 Refs., Illus.

Cassava. Manihot esculenta. Cultivars. Nutritional rer  rients, Fertilizers. N, P. K. Experiment design.
Field experiments. Cultivation. Productivity. Starch productivity. Tuber productivity. Statistical analysis.
Brazil.

In order to find the best cassava (Manihot esculenta Crantz) cultivars for root and starch production, three
yield trials were conducted in 1971-73 in the counties of Lagarto, Nossa Senhora das Dores and Estancia. It
was concluded that (1) the best cultivar for root production in the three counties was Aipim Bravo, followed
by Salangor Preta, Barrinha and Maria Preta for Lagarto county; Salangorzinha, Mamaoand Cigana Preta
for N.S. das Dores county; Mamao, Pretinha, ltapicuru da barra and Salangorzinha for Estancia county. (2)
Maximuin starch production was obtained with Maria Preta, Cigana Preta and Sutinga in Lagarto county;
Milagrosa, Itapicuru da Serra, Cigana Preta, Sutinga, Salangorzinha and Salangor Preta in N.S. das Dores
county; and Salangorzinha, Catarina Seca, Cigana Preta, Milagrosa, Salangor Preta and Itapicuru da Barra
in Estancia county. (Author’s summary) D01 D03

0355-2656  MANDAL, R. C. and MOHAHN KIMAR, C. R. A note on response to taploca to variable
tillage. Indian Journal of Agronomy 18(1):97-99. 1973. Engl.

Cassava. Cultivatlon: Economics. Mechanlzation. Productivity. Agriculturai equlpment. Tuber
productivlty. Manures. Land preparations, Dung. Nutritional requirements. Fertilizers. N. P, K. India.

An experiment was carried out to compare the effect of tractor plowing and spade digging, hilling the
standing crop at monthly intervals. A uniform basaldressing of 12 tons of farmyard manure and 100 kg each
of N, P and K.| ha were applied at planting tinie. No significant effect on tuber yield was obtained with cither
one and two tractor plowings or one or two diggings. Anincrease of 8.8 and 9.7 tons| ha over the control was
obtained by carrying out 2 or 3 hillings, respectively. Economically, it is better to have 2 hillings during the
first and sccond month after planting. (Summary by J.L.S.) D01 D03
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0356-0340 CIFERRYI, R. Le nalattie della manioca (Manihot esculenta Crantz) in San Dominge. 1. Notizie
sull'ambiente in cui si effettuarono gli studi. (A disease of cassava Manihot esculenta Crantz in Santo
Domingo. . Report on the environment where the stucdies were carried out). Bolletino della Stazione di
Patologia Vegetale di Roma 13(2):227-239. 1933. Ital., Sum. ltal., Engl.

Cassava. Climatic requiresnents. Soil fertility, Cultivars. Manihot esculenta. Sweet cassava, Bitter cassava.
Dominican Republic.

A few data are given on the climatic, meteoric, edaphic and topographic conditions of cassava cultivation on
an industrial scale in Santo Domingo. Froin an agricultural standpoint, cassava plants are classified into 3
variety groups: Negrona, Agriadulce and Andujita. Each variety is designated by a “formula,” summarizing
the most outstanding distinctive charaeteristics. (Author's summary) D01

0357-0336 LAMBOURNE, J. Experiments on the economic maintenance of soil fertility under
continuous cropping with tapioca. Malayan Agricultural Journal 25(4):134-145, 1937. Engl., Sum.
Engl., 3 Refs.

Cassava. Crotalaria. Cultivation. Nutritional requirements. fertilizers. Economics. Manures. Green
manures. N. P. K. Soil fertility. Soil requirements. Productivity. Rotational crops, Cultivation systems.
Malaysia.

A crop rotation experiment with cassava is described, and progress since initiation in May, [933is given. The
experiment has not been operated fong enough to obtain definite results. Indications are that soil fertility has
been maintained; however, the resulting crops have not been profitable under the conditons at the Central
Experiment Station at Serdang. A possible crop rotation similar to that described may be profitable if
carried out in conjunction with pig rearing. (Author's stunmary) D01 K0|

0358-1587 OFORI, C. S. Decline in fertility status of a tropical forest ochrosol under continuous cropping.
Experimental Agriculture 9(1):15-22. 1973. Engl., Sum. Engl., 8 Refs.

Cassava, Soil impoverishment. Soil fertility. Fertilizers, Productivity. Maize. Groundnut. Soil requirement.
N. P. K. Soil analysis. Nutritional requirements. Ghana.

Studies on the fertility status of a tropica! forest ochrosol under contintous cropping for 19 years showed
that the crop yield was maintained at a fairly high level by the application of mineral fertilizer. The mean
cassava vield had not declined as a result of continuous cropping with moderate fertilizer applicatinns,
Significant increases in yield found were with PP for 2 of the 3 years and with K for the whole cropping period.
Cassava did not respond significantly to liming. Soilanalysis showed that small, but requent applications of
(NH ), S0, significantly lowered the soil pH with a significant reduction in the divalentions Caand Mg.
The annual application of 5 tons of dried grass mulch significantly increased the organic matter content, as
well as K and Mg contents of the soil. (Sunimary by Chemical Abstracts) D01 D03

0359-1924 GODFREY-SAM-AGGREY, S. Fffacts of different fertilizers on root yield, rooting density
) and top root weight ratio of cassava in two cropping systems in Sierra Leone. Njala, University of
Sicrra )eone, 1973. 10p. Engl.

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973,

Cassava, Manihot esculenta. Field experiments. Research. Tuber productivity. Fertilizers. Aramonium
sulphate. Potash. Ca. Magnesium. Timing. Production. Costs. Economics. Productivity. Absorption.
Nutritional requirements. Rooting. Cuttings. Spacing. Propagation materials. Sierrs Leone.

Effects of various fertilizers on root yicld, rooting density and top root weight ratio from < differently aged
cassava cuttings in 2 different cropping systems on the upland soils of Sierra Leone were studied. Inaddition
to the type of cropping system which dictates nutrient responses, the type or age of planting setts affect
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responses to different nutrients even in the same cropping systém, as measured by root yields and top root
weight ratio. Considerations of economic returns and time of harvest should influence the choice of
fertilizers and type of planting sett, (Summary by D.H. and L.J.) DOl D03

0360-2220 DOMMERGUES, Y. Influence de differents types de fumure sur I'activite bacteriologique du
sol. (Influence of the different 1ypes of manures on the hacteriological activity of svils.) Memoiresde '
Institut Scientifique de Madagascar (Serie D) 5:337-351. 1953. Fr., Sum. Fr., 4 Refs., Illus.

Cassava. Soil ferlilfly. Soil requirements. Fertilizers. Manures. N, Cultivation. Mnlnﬁasy Republic.

The reaction of soils treated with different fertilizers and manures in cassava plots was studied in
Madagascar. Data obtained led to an understanding of the succesion of biological phenomena taking place
after fertilizing and manuring. The importance of bacteriological techniques is stressed. (Stummary by
1.J.5.) DOI

0361-2178 BONNEFOY, J. V. Compte-rendu d'up essai de culture du manioc en terre enrichie par
fumure. (Report of a cassava cultivation trial in manured soils). Bulletin Economique de Madagascar
no. 81:55-57. 1933. Fr.

Cassava. Fertilizers. Cultivation. Productivity. Tubers productivity. Timing. Seil requirements. Climatic
requirements. Malagasy Republic.

The soil and climate conditions of the Nanisana, Madagascar area are described. Thirty tons| ha of cassava
were harvested after 21 months. (Summary by 1.J.5.) D01 D03

0362-0465 JACOB, A.and UEXKULL, H. VON. Fertilizacion de los cultivos tropicales y subtropicales;
yuca o mandioca. (Feriilization of tropical and subtropical crops: cassava or mandioca).  In
~————Fertilizacion. 3 ed. Hannover, Kali und salz. 1966. pp.153-159. Span., 14 Refs.

Cassava. Nutritional requirements. Fertilizers. N. P. K. Magnesium. Starch productivity. Productivity.

Cassava grows best in soils that are decp and light, with plenty of humus. It has a high nutrient requirement,
extracting 124 kg| ha of N; 104 kg| ha P;0,; 584 kg| haK20:217 kg| ha CaO and 71 kg| ha of MgO. Cassava
produces 6 times as much as wheat. When K is low, starch content is low and HCN is high. There are strong
NPK interactions in the usual direction. In general fertilizers are beneficial, especially K. (Summuary by
J.11.C.) D01 D03

0363-1915 FORNO, D. A., ASHER, C.J. and EDWARDS, D.G. Physiological studies on the mineral
nutrition of cassava (M. esculenia Crantz), St. Lucia, Australia, University of Queensland, 1973, 6p.,
Engl.

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973,

Cassava, Manihot esculenta. Nutritional requirements. Stems. Shoots. Leaves. Plant reproduction. Plant
development. N. Ca. Mineral deficiencies. Roots. pH. Nitrate, Minerals. Fertitizers. Soil fertility. Cultivars.
Plant physiology. Australia, Puerto Rico.

The nutritional physiology of 11 cassava strains from a wide range of cnvironmental conditions in northern
Australia and Puerto Rico was studied in a series of greenhouse experiments. Substantial differences were
found among strains in their response to nitratc and ammonium nitrogen and in their abilitics to absorb N at
low substrate nitrogen concentrations. Anunusual boron requirement by cassava is examined in twa strains,
Also experin..uts on the cffects of pH and calcium supply on the grawth of cassava are described. Prospects
for exploiting nutritional differences among strains in breeding programs are discussed. (Summary by D.11.
and 1..J.) D01 COI
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0364-2163 BERSON, P. Manioc hauts plateaux. (Cassava in high plateaus). In . Rendementsen
Culture Paysannale sur les Platcaux Malgaches. Tananarive, Institut Recherches Agronomiques de
Madagascar, 1969. p. 24. Fr.

Cassava. Cultivation. Fertilizers. Malagasy Republic.

Brief notes on cassava fertilization are given. Figures on success and failure of cuttings planted dunng the
winter are also given. (Summary by H.J.S.) DOl

0365-2168 BLIN, H. La fumure du manloc. (Fertilization of cassava). ~Bulletin Economique de
Madagascar no. 3:419-421, 1905. Fr. ‘ )

Also in Agriculture Pratique des Pays Chauds 5:426-430. 1905.

Cassava. N. K. Productivity, Fertilizers. Soil requirements. Starch productivity, Cullivallon. Tuber
productivity. Malagasy Republic.

After the application of K to the soil, the starch content of tubers increases and the nitrogznous materials
responsible for bitterness in cassava decrease. A table is given of yields gathered from a cassava fertilization
trial using 4 kinds of K on soils which were siliceus-clayish. Yields varied from 6.6to 10,0 tons| ha. (Summary
by H.J.S.) DO! D03

0366-3195 WEISS, B. E. Adaptation of manioc to molst soils, Tropical and Tuber Crops Newsletterno.
6:35-36. 1973. Engl., 2 Refs.

Cassava. Productivity. Ecology. Soil fertility. Climatic requirements, Cultivation, Rainfall data, Nicaragua.

The Miskito Coast in Nicaragua is one of the wettest areas in Central America, with an annual rainfall of
3,400-4,500 mm and a 7-month rainy season. Soils are poorly drained and the nutrient content is also poor.
Nevertheless, cassava yields 9,500 Ib}j ha, which exceeds those reported for “suitable™ soils in the Maya
region (5,720 1b] ha). Therefore, it is necessary to reexamine the agronomic requirements of cassava and
other tuber crops.(Smnmar_r by 11.J.5.) DO}

0367-2415 DOOP, J. E. A. DEN. Groene bemesting, kunstmest and andere factoren in sisal- en cassave-
productie. V1. (Green manure fertilizers and other factors in sisal and cassava production, V1.).
Bergcultures 11(36):1290-1305. 1937. Dutch., llus.

Cas=ava. Fertilizers. Water requirements (plant). Manures. N. P. K. Plant physiology.

The application of organic manure and potassium resulted in higher yields; however, a K dosage response
was present. The application of both K and organic manure resulted in P fixation. Potassium alone gave
better yields than organic manure alone. Soil moisture influences the availability of K. The physical
influence of organic manure, water relationships and K availability are also discussed. (Summary by A. van
S.) bot

0368-0364 NORMANHA, E.S. Adubnsﬁo da mandioca no Estado de Sio Paulo. 1. Efeito da adubm;io
mineral. (Cassava fertilization in the state of SGo Paulo. 1. ffect of mineral fertilization), Bragantia
11(7-9):181-194. 1951. Port., Sum. Port., Engl., 3 Refs. '

Cassava. Nufritional requirements. N. P. K. Minerals. Calcium superphosphate. Plant development.
Fertilizers. Ammonium sulfate. Bone meal. Potassium chloride. Brazil,

Results are presented of 14 cassava (Manihot utilissima Poh!) fertilizer experiments conducted in 4 regions
of the state of S0 Paulo, varying in soil types. Ammonium sulfate, superphosphate of lime, bone meal and
potassium chloride were applied separately or mixed at the rate of 80 kg N, 120 kg phosphoric acid and 60 kg
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of potassium oxide per hectare. The fertilizers were applied in advance of planting at a 10-cm depth in the
planting furrows. The results were as follows: (a) Ammonium sulfate caused rather poor sprouting of the
cuttings: (b) the influence of N, P, K fertilizers (separately or mixed) varied according to soil type: in rather
poor soil (glacial and terra roxa cansada). P fertilizers increased root production; in better salmourao soil, N
fertilizer alone or mixed with P gave good results; in other regions either no beneficial effects of fertilizer
application were noticed, or a slight effect of N or N + K was recorded. Due to high prices of fertilizers and to
the relatively low value of cassava roots, the beneficial effects obtained in some of the regions were not
usually considered to be of ecconomic interest to the farmer. (Author's summary) D01

0369-2985 CONCEICAO, A.J. DA., SAMPAIO, C.V. and MENDES, M.A. Competi¢io de variedades
de aipi e mandioca para forragem. (Competition between sweet and bitter cassava cultivars used as
Jorage). Cruz das Almas, Brasil. Unitersidade Federal da Bahia, Escola de Agronomia. Brascan
Nordeste. Serie Pesquisa 1(1):129-142. 1973. Port., Sum. Port., Engl., 8 Refs., lllus.

Cassava. Manihot esculenta. Sweet cassava. Bitter cassava, Foliage, Tubers, Productivity. Compoasition,
Water content. HCN content. Protein content. Amino acids. Forage, Animal nutrition, Field experiments,
Soil analysis. Brazil,

Results of competition experiments of six wild and improved cassava varieties (Maragogipe, Grande, Casca
roxa, Cavalo, Bravo and Sutinga) were carried out in 1969-72 at the school of Agronomy at the Universidade
Federal da Bahia (Cruz das Almas) in colonial latosol tertiary sediment of Barreiras series in flat lands
("tabuleiro™) with a humid tropical climate, rainfall of 1,196 mm and an annual average temperature of
24.4"C. The experiment showed a high statistical significance to the improved cassava variety * Maragogipe ™
for branch production. The wild variety Bravo was the best for root production. (Author's summary) D01
HO3

0370-0741 MALAVOLTA, E.etral. Studies on the mineral nutrition of cassava (Manihot utilissima Pohl),
Plant Physiology 30(1):81-82. 1955. Engl., Sum. Engl., 5 Refs.

Cassava. Manihot esculenta. Nutritional requirements. Fertilizers. Tubers. N. P. K. Composition, Dry
matter. Starch content. Ash content. Protein content. Productivity. Minerals.

This paper relates the results of a sand culture experiment designed to study the physiological basis for the
nutrition of cassava (Manihot wilissima Pohl). Chemical analyses of the roots were run to determine the
effects of the mineral nutrients N, P, and K on the composition of the roots. The following conclusions were
drawn: (1) Under the experimental conditions, P and N proved to be the most important nutrients for
cassavia. Where PP was omitted from the fertilizers, the poorest yiclds were obtained: and the reduction in
starch content paralleled the fall in root weight. Treatment Ny Pi Ky produced 3267 starch wheareas NyPyKg
gave 25%. (2) Where K was omitted from the nutrients, the weight of shoots increased while that of roots
dropped. This result can be explained on the basis of the well-known K requirement for the translocation of
carbohydrates. (3) By raising the N level, the weights of shoots and roots increased. However, the starch
content of the roots fell from 3210 245;; and the increase in root yield did not compensate for such a drop. On
the other hand, there was a corresponding increase of about 50¢% in the protein content where the plants were
given the higher doses of N. (4) Under Brazilian conditions, it appears that field responses of cassava to P
fertilization are not wholly duc not to low soil P but also to the unusually high P requirement of cassava.
(Author's summary) DOI

0371-0700 NORMANHA, E. S., PEREIRA, A. S. and FREIRE, E. S. Modo e época de aplicagao de
adubos min¢rais em cultura de mandioca. (Experiments on methods of applying fertilizers to cassava),
Bragantia 27(12):143-154. 1968. Port., Sum. Port., Engl., 4 Refs.

Cassava. Fertilizers, Field experiments, Research. N, P, K. Manihot esculenta. Timing. Cultivation, Brazil,

In 4 preliminary experiments comparing methods of applying mineral (N P K) fertilizers to cassava
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(Manihot esculenta Crantz), the best results were obtained by the lateral application of the 3 nutrients at
planting time, or by applying P K at planting and N as a top dressing later on. (Author's summary) D01

0372-2175 BONNEFOY, ). V. Calcul des éléments fertilisants enlevés au sol par une récolte de manioc.
(Caleulation of the fertilizer elements aken front the soil by a cassava harvest). Bulletin Economique
de Madagascar no.83:75-77. 1933, Fr.

Cassava. Fertilizers. N.P.K. Ca. Leaves. Tubers. Stems. Nutritional requirements. Magnesium. Minerals,
Absorption. Analysis. Soil impoverishment. Soil fertility, Malugasy Repubfic.

Data are given about Ca, K, H,P04, Mgand N, removed from the soil by cassava tubers, leaves and stems.
Discussions are presented about mineral content of the soil and fectilizers applied. (Summary by H.J.S.) D01

0373-2461 TAKYL S. K. Effects of postassium, lime and spacing on yields of cassava ( Manihot esculenta
Crantz). Ghana Journal of Agriculture Science 5(1):39-42. 1972, Engl., Sum. Engl., Fr., 5 Refs.

Cassava. Manihor esculenta. Nutritional requirements. Fertilizers. K. Ca. Soil analysis. Spacing.
Productivity, Tuber productivity. Cultivation systems. Fallowing. Ghana.

On an undisturbed (unplosved) silt loam, forest-savanna ochrosol at Adidwan, cropped intermittently for
several vears by local farmers without fertilizers, K and lime had little effect on cassava yields, but N (60 1b
Nlacre)and P (45 1b PoOg| acre) used as a basal dressing increased yields by 46.7¢7. Mean response to K (0,
75. 150, 225 b kO] acre) was 1.4 and mean response to lime (0, 350, 700 1b] acre) was negative (-3.0¢¢). On
a plowed (disturbed) soil at Kwadaso, a sandy loam forest ochrosol cropped almost continuously for over
15 years. mean response to K (0, 80, 160 1b K20 | acre) was negative (-2.7¢¢) while response to lime (0, 350
Ib} acre) was low (3.17¢). Closer spacings (31t x 2 ftand 3 ft x 3 ft) of stem cuttings gave significant increases in
vield over wider spacings (3 ft x 4 f1) but there were few large-size tubers with closer spacing. (Author’s
summary) DO DO3 N

0374-3387 TAPIOCA. Malaya. Federated Malay States. General Series no. 16:16-18. 1933, Engl., lllus.

Cassava, Maize. Soil impoverishment. Cultivars. Soil fertility. Cultivation systems. Rotational crops.
Malaysia,

Materials and methods followed in 3 cassava experiments are given. One experiment was lo ascertain what
fertility loss would result from continuous cropping and what was necessary to maintain the land ina fertile
condition, The sccond was to obtain further information on the comparative yields of different varietiesand
to maintain stocks for planting materials. The third was growing cassava in rotation with the short duration
crops, maize and Crotalaria anagyroides. (Summary by H.J.S.) D0l K0!

0375-1540 CONCEICAO, A. J. DA, TAVARES, F. D. and GUIMARAES, C. D. Calagem em solos
para mandioca. (Fertilizer application for cassava). Cruz das Almas, Brasil, Universidade Federal da
Bahia, Escola de Agronomia. Brascan Nordeste. Serie Pesquisa 1(1):53-60. 1973. Port., Sum. Port.,
Engl., 13 Refs., Nlus.

Cassava. Manihot escolenta. Fertilizers. Soil requirements, Soil Analysis. pH. Cultivation. Nutritional
requirements. Rainfall data. Temperature. Brazil.

Effects of several lime levels were tested on soil-planted cassava (Manihot esculenta Crantz). In this study, 5
levels of dolomitic lime stone were applied in Colonia latosoil at the Escola de Agronomia da Universidade
Federal da Bahia in Cruz das Almas from 1969-72. The levels varied from zero to 2,000 kg| ha; no significant
difference was observed among the treatments, (Author's summary) D01
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0376-0747 INSTITUTO COLLOMBIANO AGROPECUARIO. Respuesta de la yuca a la fertilizacién en
parcelas demostrativas. (Cassava response to fertilization in trial plots ). Tibaitatd, Colombia, Centro
Nacional de Investigaciones Agropecuarias, 1971, 22p. Span., Sum, Span., 14 Refs,

Cassava. Fertilizers, N. PP, K. Minerals. Economics. Colombia.

Twenty-three fertilizer trials were carried out in certain areas of Colombia in order to evaluate the response
of cassava to N, P, K. This response was compared to the results obtained from a soil analysis of organic
matter, Pand K. In accordance with the results obtained and because of the instability of cassava prices, it
was not possible to arrive at reliable conclusions on the optimum economic level of fertilizer applications,
Further studies should be conducted with the purpose of orienting the farmer toward a better use of
fertilizers. Until more information is gathered from other arcas in Colombia. the only reasonable guide in
making recommendations on the use of fertilizers in cassava growing should be [CA' tentative research
work, which is based on the analysis of soils. (Author's summary) DO)

0377-1539 CARMO, G. F. DO. Balango hidrico do municipio de Cruz das Almas para a cultura da
mandioca (Manihot esculenta Crantaz), (Hvdric halance in Cruz das Almas, Brazil). Cruz das Almas,
Brasil. Universidade Federal da Bahia, Escola de Agronomia. Brascan Nordeste. Serie Pesquisa
1(1%:61-77. 1973. Port., Sum. Port.. Engl.. 23 Refs.. Illus,

Cassava., Manihot esculenta. Soil analysis. Soil requirements. Soil water. Climatic requirements. Rainfall
data. Water requirements (plant). Brazil

This study deals with the climatic factors that limit the development and adaptation of cassava crops in Cruz
das Almas County, state of Bahia (Brazil). The climatic factors, are related to the normwl thermic and hydric
conditions of the zone. Special attention was given to the relationship among rainfall, evaporation and soil
water storage. Here, the soil water retention capacity was considered at a level of 125 mm. According tothe
cdaphic and climatic conditions there are 4 distitict periods during the year: a dry period: a period of bricf soil
water replacement; a period of surplus water; and another when water is utilized by the plants, (Author's
summary) DO,

0378-2206 CHADHA,T. R. Fertilizer experiments on tapioca in the Kerala State. Journal of the Indian
Society of Soil Science 6(1):53-63. 1958. Engl., Sum. Engl.. 4 Refs.

Cassava. Fertilizers. Economics. Growth. N. P. K. Field experiments. Climatic requirements. Productivity.
Cultivation. Rainfall data. India.

Detailed experiments to study the effects of NPK manuring of cassava were carried out in cultivators' fields
ot three places in Kerala State during 1956-57. Crop observations showed that the plants in the plots
receiving fertilizers had better growth and tuber development than those in the control plots. The mean
response from individual experiments due to doses of nitrogen varied from 20 to 54¢; for 40 1b N} acre and
from 2310 797 for 801b N} acre. The mean response due to doses of phosphoric acid varied from 4 1o 12¢ for
40 1b Py Os|acre and from 310 2507 for R0 1b P2 Og| acre. Similarly, the mean response due to doses of potash
varied from 19 to 43¢ for 80 th KzO]acre and from 2310 7577 for 160 Ib KO acre. There was a highly
significant interaction between doses of nitrogen and potash. The productivity due to one of these nutrients
was highly limited by the amount of the other with which it was combined. Analvsis of the combined data
showed a significant main effect due to application of phosphoric acid but nota statistical interaction with N
or K. The data indicated that greatest vields can be obtained from use of N and KO ina 1:1.75 ratio. The
data did not indicate a marked difference in the predicted economic optimum vields by a change of event 306
in the price of the produce and fertilizers. This is due to the fact that profits due to application of fertilizers
were very high as compired to the cost of fertilizers. (Author's summary} DO|

0379-0322 MONTALDO, A. and GAKCIA 1L, . Exigencias hidricas de la yuca, Manihot esculenta.
(Water requirements of cassava, Manihot esculenta). Maracay, Universidad Central de Venezuela,
Instituto de Agronomia, 1970. 19p. Span., 9 Rets.

103



Cassava, Manihot escilenta. Water requirements (plant). Cultivation. Field experiments, Research.
Cultivars. Starch curtent. Composition. Climatic requivements. Soil requirements. Productivity.
Venezuela.

A progress report of the results obtained on the water requirements of cassava ( Manihot esculenta Crantz) is
presented: intervarietal differences are also studied. Eight varietics were analyzed in Maracay, Yenczuela
during 6 planting scasons (12 and 18 months each) for the years 1962-1968. An exhaustive analysis of the
water balance in the soils was made using the most modern methods of calculation. (Author's summary) DO!

0380-0430 LORIA, M., W. Adaptacién de las variedades de yuca de la coleccién de la Estacién
Experimental Agricola * Fabio Baudrit M.” en la zona de Atenas. {Adaptation of cassava varieties at
the Estacion Experimental Agricola ** Fabio Baudrit M." in the area of Atenas). Alajuela, Costa Rica.
Estacion Experimental “ Fabio Baudrit M." Boletin Técnico 1(1):1-10. 1968. Span,

Cassava. Prou .ctivity. Research, Field experiments. Cultivars. Soil fertility, Rainfall data. Costa Rica.

Three field trials were conducted in 1959-1961 and 1962 to test the tuber production of 55 cassava varieties.
One variety yielded 37.4 ton| ha| yr. Data are given on monthly rainfall and on physicochemical analyses of
soils. (Summary by H.J.S.) DOI

0381-0767 GRANER, E. A. Contribuigio para o estudo da adubagiio da mandioca. (Contribution to
Jertilizer studies in cassava). Revista de Agricultura (Brazil) 33(4):205-212. 1958. Port., Sum. Port.,
Engl., 7 Refs,

Cassava. Fertilizers. Manures. Dung. N. P, K. Nutritional requirements. Minerals, Brazil.

This paper deals with application of organic and mineral fertilizers in cassava plants, The results obtained
did not show statistical differences among treatments with fertilizers and treatments without fertilizers used
for comparisons. (duthor's summary) D01

0382-0796 ANGLADETTE, A, Le problkme des engrais en Indochine. (The problem of fertilizing in
indochina).  Agronomie Tropicale 2(9-10):490-530. 1947, Fr.

Cassava. Cereals. N. P. K. Minerals. Prices. Soil fertility. Nutritional requeriments. Development.
Economics. Fertilizers. Indochina.

It is possible to increasc the yields of Indochinese crups by using mineral fertilizers which could with a few
exceptions, be preduced in the country. The higher limits of fertilizer prices are established.Most data refer
to crops other than cassava. (Summary by H.J.S.) DO|

0383-3370 SHENG,C.Y. Cropresponsetopotashin Taiwan, Soilsand Fertilizersin Taiwan 1963:35-50.
1963. Engl., 51 Refs.

Cassava. Starch crops. Cereals. Soil fertility. Climatic requirements. Potash. Productivity. Cultivation,
Fertilizers. Taiwan,

Response of crops to added K is discussed. The influence of soil conditions is clearly demonstrated by the
wide range of K recommendations, which extend from0 to 300 kg| ha of KO for sugar cane and from 0 to 800
kg| ha for pineapple. Under favorable climatic conditions, crop development is good; and in general, tbe
effects of fertilizers are more significant. Effects of K are influenced by N and P and by method of
application. The response of crops to added K was studied for rice, sugar cane, sweet potatoes, wheat, jute,
cotton, pineapple, bananas, soybeans (and other legume crops), corn,Citrus spp., tobacco and cassava. The
following data are given for cassava: in a 1938-39 experiment, the cassava increment was 63 kg for the K20
rate of 37,5 kg| ha, under the application of 7,500 kg| ha of compost and N and P,0g, both at 75 kg| ha. In
1962-63, and NPK experiment resulted in an increase of 12,99 kg of roots or 1.77 kg of starch at 90 kg| ha of
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K O; between 90 kg| ha of KO,this increase rose to 33,58 kg of roots cr 9,96 kg of starch, (Summary by
H.J.S.) D01

0384-0812 DIAS, C. A. DE C. Mandioca tambén se aduba. (Cassava should also be fertilized); Revjsta
Fir 8(9):14-16. 1966. Port., 2 Refs.

Cassava. N. P. K. Leaves. Tubers. Nutritional requeriments. Mineral deficiencies. Fertilizers. Compaosition.
Stems. Brazil.

This article is a summary of the author's original paper, * Cultura da Mandioca " (Cassava cultivation). Data
deal with extraction of minerals from the soil by cassava (it apparently exhausts the soil); mineral
deficiencies (N, P. K) of soils and the way these deficiencies influence the plant; general pattern of manuring
and fertilization; types of manures and fertilizers to be used; recommendations on manuring and
fertilization; and suggestions for liming. Two tables are given, or. lealing with chemical composition of
leaves, branches and roots, the other with yields gathered after fertilization. (Summary by H.J.S.) D01

0385-0804 STEPHENS, D. Fertilizer trials on peasant farms fn Ghana. Emphire Journal of
Experimental Agriculture 28(109):1-15. 1960. Engl., Sum. Engl., 7 Refs., lllus.

Cassava. Savannas. Groundnut. Rice. Field experiments. Productivity. Millets, Soil fertility. Fertilizers.
Yams. N. P. K. Ghana.

Following exp :riments with fertilizers on agricultural stations, nearly 1,200 small trials have been carried
out on peasant food farms to confirm the major nutrient deficiencies of the different areas and determine the
economic uscs of fertilizers under present conditions in Ghana. The results of these trials are described, and
fertilizer recommendations arc made for the chief food crops in different areas. (Author's summary) DOI

0386-0459 GARCIA B., J. and MONTALDO, A, Exigencias hidricas de la yuca o mandioca, Manihot
esculenta. (Water requirements of cassava, Manihot esculenta). Agronomia Tropical (Venezuela)
21(1):25-31. 1971. Span., Sum. Span., Engl., 9 Refs., lllus.

Cassava. Nutrltional requirements. Cllmatic requirements. Water requirements (plant). Soil fertility.
Cultivatlon. Timing. Cultivars. Field experiments, Productivity. Manihot esculenta. Venezuela.

The preliminary results obtained in relation to the water requirements are presented for cassava (Manihot
esculenta) intervarietal differences are noted. Six plantings of 8 varieties were analyzed for periods of 12and
18 months from 1962-68 in Maracay, Venezuecla. The water balance in the soil is exhaustively analyzed.
(Author's sumnmary) DO1.

0387-0464 JACOBY, T. Nutricién y abono de tubérculos tropicales. Yuca. Manihot utilissima Pohl,
(Fertilization and nutrition of tropical tubers. Cassava, Manthot utilissima Pohl). Boletin Verde no.
19:9-16. 1965. Span., Illus,

Cassava. Propagation. Manihot esculenta. Nutritlonal requirements. Fertilizers. N, P, K. Plant
assimilation. Absorption. Minerals. Climatic requirements. Plant physlology. Productivity. Teber
productivity. Field experlments. Brazil. Costa Rica. Nigeria. India. Vietnam. Malagasy Republic.

A general review is presented of the origin and propagation, economic importance and ecological
requirements of cassava, Manihot utilissima Pohl. Because of its well-developed root system, cassava
extracts large amounts of soil nutrients, especially those located deep in the soil, which are unavailable to
most crops. A cassava nutrient absorption table, by plant age (in months)is presented. Theaverage nutrient
extraction for a 60,000 kg} ha yield is as follows: N= 124 kg| ha; P2 O5=104 kg| ha; K 20 =584 kg| ha; Ca0=217
kgl ha; and Mg0=71 .kgl ha. Cassava response to fertilizer varies with soiland climatic conditions, as well as
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varieties used. Results are given on an experiment to measure fertilizer response of B varieties, Also

presented are results of fertilizer trials and recommendations for several cassava-producing countries, .
including Brazil, Costa Rica, Nigeria, Madagascar, India, Vietnam and the Fiji Islands. (Summary by P. A..
C.) DOl, ~

0388-2443 PREVOT, P, and OLLAGNIER, M. La fumure potassique dans les régions troplcales et
subtroplcales. (Potassium fertilization in tropical and subtropical regions). In Potassium
Symposium, Berne, 1958. pp.277-318. Fr., Sum. Span., Germ., Engl., Fr., 78 Refs., lllus.

Cassava. Soll fertllity, Fertillzers. P. Nutritlonal requirements. Productivity.

The quantities of nutrient elements removed from the land by various tropical and subtropical crops are
given. The K| N quotient, which eliminates differences arising from the great variations of yield among the
plants considered, allows the crops to be classified into three groups: (1) those in which K predominates
(cassava, bananas, oil palms, pineapple, coconut, sugar cane); (2) intermediate crops (dates, tobacco, sisal,
soybeans, cacao, coffee); and (3) crops in which N predominates (maize, rice, tea, rubber, cotton,
groundnut). The authors review some results (which have appeared since 1953) relating to K manuring. The
table presented contains 57 data summiaries on 14 tropical crops. Few investigations have provided limiting
K values indicative of the threshold of deficiency. * Critical levels" for K, as determined by foliar diagnosis,
are quoted for cassava (1.2%) and other crops. The authors feel that the basis of the employment of foliar
diagnosis, is the concept of “critical levels”, together with the study of the reciprocal relationships between
the various elements. The N-P relationship is given for various crops; and the balances among the elements
N, P,’K, Ca and Mg are represented by pentagonal diagrams. In conclusion, the author's opinion is that
foliar diagnosis provides a method of interpretation whereby general conclusions can be made rapidly from
the results collected at a research station, as exemplified by the development of the work in Senegal on the
inorganic manuring of the gronndnut. The authors believe that soil analysis combined with foliar diagnosis
will prove a most fruitful line of action in the study of fertility. Specialists in the application of these two
branches of science to tropical and subtropical regions should come together for discussion and map out a
unified program. (Author’s summary) D0l C03

0389-0460 KROCHMAL, A. and SAMUELS, G. The influence of NPK levels on the growth and tuber
development of cassava in tanks. Ceiba 16(2):35-43. 1970. Engl., Sum. Engl., 8 Refs., Hlus.

Cassava. Plant height. N. P. K. Preductivity. Tuber developmeni, Fertilizers. Nutritlonal requirements.
Developmental stages. Growth. Manihot esculenta.

Cassava (Manihot utilissima Pohl) grown in nutrient solution tanks with various combinations of NPK
indicated the following: (1) Only high P increased plant height. (2) Production of tops (g| plant) was favored
by high N levels but lowered with high K levels. (3) No tubers were formed with N and low PK levels. High N
levels reduced tuber growth per pot by 419, The major effect on tuber yields was due to higher P levels that
raised production 93%. High K levels did not favor tuber production. (4) Greatest tuber production was
associated with a 1:1 top-to-tuber ratio and a high P level. (Author's summary) D01 COI.

0390-0143 HONGSAPAN, S. Does planting of cassava really impoverlsh the soll? Kasikorn 35(5):403-
407. 1962. Thai., Sum. Engl.

Cassava. Nutritional requirements. Fertilizers. N. P, K, Minerals. Tuber productivity, Absorptlon. Soil
impoverishment. Soil Fertility, Analysis.

Yields of cassava roots were reduced from 4,200-6,000 kg to 2,000-3,000 kg| rai (approx. 16 ha) in the
province of Cholburi (Thailand). Fertilizer experiments carried out for 4 years indicated that the best
increase in yields could be obtained by applying 65-100 kg of 8-8-4 fertilizer per rai. An analysis of cassava
roots showed that 6,000 kg of roots removed 6 kg N, 4 kg 1,205and 19 kg K2) from the soil. The removal of K
from the soil is always excessive and might be a major cause of soil depletion. The amount of soil removed
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during each torrential rainfall was enormous and might be another factor contributing to the rapid decline of
soil fertility. A comparison of the amounts of N, P and K removed for each ton of corn, sugar cane, bananas
and cabbage showed that cassava was not the most soil-depleting crop as is generally believed. For growing
cassava in sandy soils, it is suggested that measures be taken to prevent soil erosion and that orgamc manures
be applied as much as is economically feasible. {Author's summary) DOI.

0391-0323 CHAN, S. K. Tapioca varietal investigations at Federal Experiment Station, Serdan 1966-67.
Malaysia. Ministry of Agriculture and Cooperatives. Information paper no. 24. 1967, 15p, Engl.,
Sum. Engl., Nlus.

Cassava. Cultivars. Selection. Productivity. Tubers, Growth, Timing. Starch productivity, Photoperiod.
Climatic requirements. Composition, Starch content. Fibre content. Plant development. Tuber
development. Malaysia.

Results of trials carried out at Serdang and elsewhere from 1948-54 showed that Medan Kekabu, Tiga Bulan,
Berat and an unnamed variety (32) were more adaptable for root production. It was found that a growing
period of 12 or 14 mo gave higher yields than 10 mo. Recently, more varieties are being screened; their root
development at different growing stages is being studied simultaneously. During the period 1966-67, 3 trials
over a one-crop period were completed. The more adaptable varieties for root production were Green Twig,
Black Twig, Jurai, Ubi Puteh, Kekabu, Medan, Ubi Ladang, Berat and one unnamed variety. The 4 top-
yielding varietics were Green Twig, Black Twig, Jurai and Ubi Puteh; they are recommended for starch
production but not for human consumption. The most popular eating variety is Kekabu (or Medan).
Kekabu and Medanare probably the same variety; other varieties in the following pairs are also probably the
same: Ubi Puteh and Tiga Bulan, Berat and Betawi, Ubi Ladang and Batang Putch. There was no
difference in root yield between the 2 growing period (12 and 14 months). The apparent response of Gieen
Twig and Black Twig to the higher level of NPK was insignificant. The different growing periods at which the
higher varieties appeared to give maximum root yield within the period under observation were 9 -9 1|2
months for Kebabu (Medan), Berat (Betawi), 10 - 10 1] 2 months for Green Twig and Black Twig, and |12
months for Jurai, Ubi Ladang (Batang, Puteh), and Ubi Puteh (Tiga Bulan) and one unnamed variety. An
examination of starch| fiber in the roots at different growing periods showed that there was a fluctuation,
apparently influenced by the marked variation in the amount of sunshine. It may be concluded thatin order
to obtain maximum yield of roots with high starch content there should be no marked fluctuation in
sunshine, particularly from the time when storage roots begin to form to the timé when they reach maximum
yield. (Author's summary) DOl D03 C03

0392-0472 NORMANHA, E. S. and FREIRE, E. S. Consequencias da npllcaq‘i’o de adubos em contato
com ramas de mandioca. (Effect of fertilizer application in contact with cassava cuttings). Bragantia
18:1-4. 1959. Port., Sum. Engl., 3 Refs.

Cassava. Ammonium sulphate. Potassium chloride. Field experiments. Fertilizers. Sodium nitrate,
Minerals. Nutritional requeriments. Germination. Planting. Cuttings. Developmental stages. Manihot
esculenta. Brazil,

The author’s report the results obtained in a small experiment with cassava (Manihot utilissima Pohl), in
which Chilean nitrate, ammonium sulfate, and potassium chloride were applied, in the planting furrows just
before the cuttings were placed in them. All fertilizer treatments delayed the emergence of the sprouts
considerably. They all had a slightly detrimental effect on the stand. In case of an unusually high dose of
potassium chloride, the reduction in stand was great, 1t is pointed out that the first type of injury might be
frequently overlooked by experimenters because of the difficulty in inspecting lhe trials during the
emergence period. (Author's summary) D01,

0393-0453 KUMAR, B. M., MANDAL, R. C. and MAGOON, M. L. Influence of potash on cassava.
Indian Journal of Agronomy 16(1):82-84. 1971. Engl., Sum, Engl., 6 Refs,
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Cassava. Potash. Nutritional requirements. Fertllizers. Tuber productivity. Productivity. Absorption,
Starch productivity.

Tuber yic'ds of cassava increased progressively with the application of potash up to 100 kg| iia, beyond which
they decrei:sed; the optimum level was found to be 103 kg| ha. As regards the optimum time of potash
application for maximum root yield and starch content, %4 dose as basal + 4 dose applied one month after
planting was found beneficial as compared to other split applications studied, The meximum starch content
(33.59) was obtained at the same split application. The uptake of potash by plant parts (i.c., tuber, leaf and
stem portions) also increased with the increase in potash application. (Aurhor's summary) D01 DO03.

0394- 3314 ESSAIS DE fumure du manloc. (Fertilizer trials for cassava). Recherche Agronomique de
Madagascar. Compte Rendu no. 2:85-88. 1953. Fr., 3 Refs,

Cassava. Fertilizers. Soll fertility. Cultivation. K.

Trials with green manure, chemical and mixed fertilizerswere carried out to study their effect on cassava.
Three soil types were used: young alluvial, old (yellow) lateritic soils and red lateriticsoils. The maintenance
of good soil structure and the applications of chemical fertilizers are recommended. Potassium deficiency
occurs first. (Summary by Tropical Absiracts. Transl. by A. van S.,) D0l '

0395-0220 SILVA, J. R. DA. Mandioca e caledreo. (Cassava and lime). Revista Fir 10(4):17-18, 1967,
Port.

Cassava. Minerals. Fertilizers. Field experiments. Productivity. Brazll,

The results are given of fertilization trials with lime in acid soils. The purpose of this study was to determine
quantity and time of application. Yields significantly increase when lime is used. Dolomitic should be
applied before the first plowing. The results of 3 trials are given as tables. (Summary by J.L.S.) D01

0396-2657 MUTHUKRISHNAN, C. R., THAMBURAL, S.and SHANMUGAM, A. Taploca needs less
water and care. Farm and Factory 7(9):29-30. 1973. Engl.

Cassava, Irrlgation. Costs. Economies. Productivity,

Experiments were carried out at Tamil Nadu Agricultural University to assess the profitability of raising
cassava as arainfed irrigated crop. Irrigating cassava once in 8 days led to an additional profitof Rs.2769| ha
over the rainfed crop followed by treatments involving 4-and {2-day intervals, resulting in additional profits
of 2525 and 2193 respectively. Cassava lends itself as a rainfed crop with a net return of Rs. 2290| ha.
(Summary by J.L.S.) D01

0397-0438 SILVA,J.R,DA and FREIRE,E.S. Influenciadaaplicagiio de adubos minerals nos sulcos de
plantio, sobre los “stands” de culturas de mandioca. (Effects of aplying some fertilizers in furrows on
cassava stands). Bragantia 27(6):291-300. 1968. Port., Sum. Port., Engl., 5 Refs.

Cassava, Nutritonal requlrements. Calclum superphosphate. Minerals. N. P. K. Ammonium sulphate.
Potassium chloride. Fertilizers. Brazil.

The effects of lime and soine fertilizers on stands of cassava were studied in the state of Sao Paulo. Three
factorial experiments showed that lime broadcast and ammonium sulfate used as a top dressing did not
influence the stands, whereas ordinary superphosphate as well as potassium chloride, applied in the furrows
at planting time, significantly decreased them. In 3 other experiments in randomized blocks, the application
of ordinary superphosphate plus potassium chloride in the planting furrows, with ammonium sulphateasa
top dressing, also reduced the stands, but these reductions were significant only in 2 cases. (Author's
summary) D01
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0398- 2084 VELLY, J. Contribution & la determination de la fumure d'entretien; les exportations en
elements mineraux de principales cultures. (Contributions to the determination of soil maintenance
Seriilization; the extractions of mineral elements by main crops). Bulletin de Madagascar 19(282):872-
890. 1969. Fr.

Cassava. Minerals. Potatoes. Sweet-potatoes. Groundnut, Rice. Soil req:irements, Fertllizers, Soll fertility,
Cultivation. Nutritional requirements. Productlvity. Absorption, Malagasy Republic.

A schedule was developed to determine mineral extraction by plants to serve as a basis for the determination
of minimum soif fertilizer requirements. Data are given for about 25 crops. In a yield of 40 ton| ha, cassava

roots extracted 73 kg N, 34 kg P3Oy, 87 kg K20, 20 kg CaO and 72 kg MgO. (Summary by H.J.5.) DOl

0399-3489 WAFFELAERT, T. Essai d'estimation de la valeur agricole de families do sols au Congo.
(Autempt 10 estimate*the agricultural value of soil families in the Congo). Aunales de Gembloux
69(3):688-699. 1963, Fr., 2 Refs,

Cassava. Soil fertllity. Soll requirements. Savannas. Productivity, Millets, Rotational crops. Cuitivation
systems. Analysis. Spacing. Zaire.

Based on a soil map of the Aru territory in the Congo (Leopoldville), a sampling method was developed to
estimate the agricultural value of these soils. The crops involved were finger millet and cassava. The author
concludes that this material is a valuable means by which basic statistical information may be obtained,
allowing sound agricultural development planning. (Summary by Tropical Abstracts) D01 KOI,

0400-0439 SILVA, J. R. DA. and FREIRE, E. S. Efelto de doses crescentes de nitrogenlo, fésforo e
potdssio sobre la produgio de mandioca em solos baixa e alta fertitidade. (Responses of cassava to
increasing doses of nitrogen, phosphorus and poiassium). Bragantia 27(29):357-364. 1968, Port.,
Sum. Port., Engl., 5 Refs.

Cassava. N. P. K. Research. Fertilizers. Tuber productivity. Nutritional requirements. Manihot esculenta,
Fleld experiments. Soil analysls. Productivity. Foliage. Prunning. Brazil.

Three experiments were conducted in the state of Sfo Paulo to study the responses of cassava (Manihot
esculenta Crantz) to N.P.K. Effects of N and P were small in all the experiments, whereas K increased the
root yields significantly in 2 of them, located on poor, sandy soils. (Author's summary) DO}

0401-0440 ALBUQUERQUE, M. DE. Estudo de fertiiidade con mandioca em latosolo amarelo esgotado
da Zona do Estuarilo Amazonlco. (Fertility studies with cassava on exhausted yellow latosol in the
Amazonian Estuary Zone). Brasil. Instituto de Pesquisas e Experimentag#o Agropecuariasdo Norte.
Boletim Informativo no. 134. 1968. 5p. Port.

Cassava. N. P. K. Nutritional requirements. Minerals. Soil fertility, Fertilizers. Dung. Manures,
Productlvity. Brazil.

Experiments were carried out over 3 years using N, P, K, calcium and cattle manure, N asammonium sulfate
(300 kg| ha), superphosphate (500 kg| ha) and potassium chioride (300 kg| ha). Maximum yields of about 30
tons| ha were obtained,using farmyard manure or full NPK levels. (Summary by J.H.C.) DOI

0402-0623 ALMEIDA, F. C. G. DE. Pesquisas em mandloca. (Cassava research). In Reuniao da
Comissao Nacional da Mandioga, 5, Scte Lagoas, Minas Gerais,, 1971. Anais. Sete Lagoas, Minas
Gerais, Instituto de Pesquisa Agropecuaria do Centro-Oeste, 1971, pp. 33-40. Port.

Cassava. Clones. Fertllizers. Potasslum chloride. Ammonium sulphate. Cuttings. Spacing. Flel"d"‘
experiments. Research. Cultivation. Nutritional requirements.



A work program was arranged to obtain the best clones, producing roots with a high protein content, and
with resistance to drought, diseases and pests. Three experiments were carried out with 10 cassava varieties.
In the first, the yields of 9 varieties were compared with the variety that was known for its high yield in the
Cear4 region. Only one variety showed a significant difference from the control plant. Another experiment
was developed to determine the competence of spacing versus fertilizing. No significant differences were
recorded. A thirdexperiment was carried out to determine cassava response to the application of 3 fertilizers
(ammonium sulfate, superphosphate, potassium chloride),Only the nitrogenous compound was statistically
significant. (Summary by H.J.S.) DO],

0403-2085 VIJAYAN, M. R. and AIYER, R. S. Effect of nitrogen and phosphorus on th yield and
quality of cassava. Agricultural Research Journal of Kerala 7(2):84-90. 1969. Engl., Sum. Engl., 6
Refs,

Cassava. Fertilizers. Productivity. Minerals. Nutritional requirements. Cultivation, HCN content. Leaves.
Dry matter. Starch content. Composition. P. N, Cultivars. Roots. India.

Response of two varieties of cassava (M 4 and H 105) to graded doses of N (0,75 and 150 kg N|ha)and P (0,75
and 100kg P, Og| ha) as regards root yield and quality, was determined in a field experiment. Application of
N (asammonium sulfate)and P2Q(as superphoshate) at 150 and 100 kg| ha gave the highest yields (28.6 and
30.9 metric tons of roots and 26.7 and 37.7 metric tons of shoots| ha for M 4and H 108, respectively). Doses
of 75 kg of N and 50 kg of Py O, haranked second in yield. An increase of N from 0 to 75 kg| ha increased the
number of tubers, but further increases in N decreased this number. The variety H 105 was significantly
superior to M 4, both in yicld and in number of tubers produced. The former produced more leaves and grew
1o a greater height than the latter. Nitrogen and pPe(yat 150 kg|ha gave the highest percentage of dry matter
content in the tubers; an increase in the nutrients individually did not affect percentages significantly. None
of the nutrient treatments had a significant effect on the percentage of edible portion of the tubers. Starth
content of the tubers increased with an increase of N up to 75 kg| ha but decreased with further increases of N.
A combination of N and Py Qgat 150 and 100 kg| ha, respectively, gave the maximum starch content. Crude
protein content increased with an increase in N and was highest when N and P2 Og were combined at 150 and
100 kg| ha. HCN content increased with increases in N and decreased (or there was no effect) with P Os5. A
balanced application of N and P2 Os at ratio of 3:2 was indicated as the most advantageous for cassava
(Author’s summary) D01 D03

0404-0705 KANAPATHY,K.and KEAT,G. A. Growing maize, sorghum and taploca on peat soil. /n
Blencowe, E. K. and J. W,, eds. Crop diversification in Malaysia. Kuala Lumpur, Malaysia,
Incorporated Society of Planters, 1970. pp.25-35. Engl., Sum. Engl., 6 Refs.

Cassava. Maize. Sorghums. Productivity. Soil fertility. Fertilizers. Cultivation. Nutritional requirements.
N.P. K.

Tests have shown that the addition of copper is very important on West Malaysian peat soils. Potash,
nitrogen, boron, phophorus and lime are also required. Experimepts have shown that with the addition of
suitable fertilizers, cassava can be planted continuously on peat; yields are high in comparison to those on
other soils. The fertilizer requirement for annual crops such as cassava and maize require substantially more
fertilizer than tree crops; production costs can probably be reduced by suitable rotation and integration with
livestock. (Author’s summary) DOI

0405-0863 CHEW, W. Y. Varieties and NPK fertilizers'for taploca (Manihot utilissima Pohl) on peat.
Malaysian Agricultural Journal 47(4):423-491. 1970. Engl., Sum. Engl., 15 Refs., llus,

Cassava, Fertilizers. Plant height. Tubers. Nutritionai requirements. Cultivars. Field experiments, N, P. K.
Productivity. Plant development. Tuber productivity. Malaysia.

One cassava variety trial and one NPK fertilizer trial on peat during the period 1967-1969 are described. The
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6 highest yielding varieties were Black Twig, Medan Kekabu, Green Twig, Jurai and Betawi, giving 10-14
tons|acre of fresh tubers. N, P and K each resulted in yield increases. A strong linear response of 23%] 60
Ib| acre was obtained for N. P gave a quadratic yield response of 5%]| 25 Ib of Ps Os.K resulted ina similarly
small linear response of 8%5] 50 Ib of K3O| acre.P and K interacted with N, enhancing the response to it. The
best NPK fertilizer mixture for cassava on peat was 180 1b N, 50-60 Ib Py Ogand 110-120 1b KgO per acre,
(Author's summary) D01 D03.

0406-2455 MALAVOLTA, E. eral. Adubagiio da mandioca, Manihot utilissima Pohl, I, Ensalo em arela
lavada. (Fertilization of cassava, Manihot wiilissima Pohl. I. An experiment in washed sand). Anais
da Escola Superior de Agricultura * Luiz de Queiroz™ 10:217-222. 1953, Port., Sum, Engl., 5 Refs.

Cassava. Plant physiology. Productivity. Tubers. Fertllizers. Soll fertllity. Starch productlvity. N. P. K.
Brazll.

Preliminary results are given of a sand culture experiment carried out to obtain physiological bases for
studying the fertilization of cassava in the state of S50 Paulo, The possible influence of mineral nutrients on
starch quantity and quality was studied. The variety Branca de Sta. Catarina was grown under 7 different
N.P.K. treatments. It was found that P and N must be applied simultaneously because a deficiency of N
limits yields in spite of the response to P. The favorable results obtained were not only due to the applications
of P but also to the good physiological response of the plants. (Author's summary) D01 C00,

04C 3896 CHEW, W. Y. Ylelds of some varietles of tapioca (Manihot utilissima Pohl) grown on
Malayslan peat as affected by different planting methods, plant densitles, fertilizers and growth
periods. Malaysian Agricultural Journal 49(3):393-402. 1974. Engl., Sum. Engl., 14 Refs., lllus.

Cassava. Cultivars. Fertilizers. Planting. Spacing. Growth, Tuber productivity. N. P. K. Plant helght.
Stems. Nutritional requirements. Field experiments, Harvesting. Malaysla.

Several experiments to determine the best variety, planting method, N and K fertilizers, plant density and
length of growing period for maximizing the yields of cassava grown on West Malaysian peat soil are
described. Of the varicties tested, Medan, Black Twig, Green Twig and Kckabu gave significantly higher
yields than the others with yields of 15.59, 14.32, 14.01 and 14.07 tons| acre, respectively. Responsesto Nand
K fertilizers were obtained only during the first season, with yicld increases of 1.78 and 1.1¢ tons| acre of
fresh roots per additional 120 1bs of nutrient above the 120 1bs | acre level of both N and K, Orespectively. Flat
planting did not result in higher yiclds of fresh tubers per plant than slant planting but tended to give lower
incidence of lodging. The greatest proportion of plants (variety Jurai) in the population were of the 2- or 3-
stem type; these gave higher mean yiclds per plant than plants with | or 4 stems. The varieties Black Twig,
Jurai, Mcdan, Putch and Melaka did not show any yield difference when planted at distances varying from
3t x 2ft to 3ft x 6ft. Only the 3 varieties Jurai, Medan and Pulut responded significantlytoa longer growing
period. Medan and Jurai produced maximum yields when harvested 14 months after planting whereas Pulut
gave the best yields when harvested 12-16 months after planting. (Author's summary) D01 D03,

0408-0756 ACOSTA J., R. and PEREZ G., ]J. Abonamlento en yuca. (Fertilization of cassava). Suelo
Tico 7(31):300-308. 1954, Span., Sum. Span., 4 Refs., lus

Cassava. Manihot esculenta. Fertllizers. N. P, K. Planting. Spacing. Productivity, Production, Costs, Fleld
experiments. Costa Rica.

A trial was conducted on a private farm in La Alajuela (Brazil) to evaluate the profitability of NPK
applications and different planting densities. A 33 factorial experiment was conducted with NPK and 3
replications and randomized blocks including 3 planting densities and 12replications. Results of the effect of
fertilizers on cassava production per “manzana” (8,000 m2), the 3 different planting densities and their
relationship to costs and net profit are shown in tables. The following conclusions were drawn: (1) NPK
increased cassava yields per manzana; (2) application of 75 Ib of N increased yields, but higher quantities
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reduced them; (3) P application is unnecessary as it only gives good results in the presence of N and the
increase in yields is equal to that obtained with 75 Ib N; (4) a 5% increase was obtained by reducmg the
distance between stakes from 80 to 40 cm. (Summary by S.S. de S.) D01

0409-5209 FOX, R.H., TALLEYRAND, H, and SCOTT, T.W. Effect of nitrogen fertllintlbﬁ.qijvjlelds o
and nitrogen content of cassavs, Llanera cultivar. Journal of Agriculture of University of Puerto Rico
59(2):115-124. 1975. Engl., Sum. Engl., Span., 7 Refs.

Cassava. Cultivars. N. Growth. Tuber productivity. Fertilizers. Analysis. Stems, Leaves. Tubers. Protein
content. Puerto Rico.

Experiments were conducted on.2 Ultisols in Puerto Rico to determine the fertilizer N requirements of a
high-yielding, high root protein variety of cassava (Manihot esculenta Crantz cv. Llanera) from Colombia.
This variety appeared to be day-length sensitive; top growth ceased from mid-November to mid-February
when days were shorter than 11 || 2 hours. At Corozal (Humatas clay)), crop was grown from mid-March to
mid-December, and top growth responded strongly and root growth moderately to applied N, High N rates
produced low root| top ratios (.67-.87); but in view of the experience at the Cidra site, it was assumed that
root| top ratios would have increased to higher levels had the crop continued to grow. Apparent recovery of
fertilizer N was high (68-69%) for the 10and 80 kg| ha rates. At Cidra (Torres clay), where the crop grew from
mid-June until the following May and was dormant for the 3 winter months, there was no response to N, the
top yields were lower, but root| top ratios were higher (average, 1.37). The lack of response to N was due to
the high N-supplying power of this soil. Maximum root yields weie 23 metric tons| ha at Corozal and 33
metric tons| ha at Cidra. Plants in the highest yielding treatments contained 125-175 kg| ha N. Assumingall
N was protein N, unpeeled root protein contents averaged 3.4% and peeled, 2.3% on a dry weight basis and
were increased only slightly by higher N rates. The N content of the 4th and 5th fully expanded leaves 4-5
months after planting was well correlated with final root yield at Corozal (R? =,99 for 0-160 kg| ha Nrates).
It appears that a minimum of 5% N in these leaves 2 1| 2 months after planting is necessary for maximum
yields. (Author's suumary) DOI

0410-0524 SAMUELS,G. Theinfluence of fertillzer leaves and sources on cassava productlonona Lares
clay in Puerto Rico. /n Annual Meeting C.F.C.S., 7th, Martinique, Guadeloupe, 1969. Proceedings.
1970. pp.33-36. Engl., Sum. Engl., Fr.

Cassava, Ca. K. Nutritlonal requirements. Fertllizers. Soil fertllity. Magnesium. Research. Field
experiments. Puerto Rico.

Cassava (Manihot esculenta) was grown on anacid Lares clay soil in the mountainousarea of north central
Puerto Rico using various levels and sources of fertilizers. The results were as follows: (1) There was no
significant response to N at rates of 100 and 200 Ibs| acre nor to sources of N such asammonium sulfate, urea
and calcium ammonium nitrate. (2) There was no response to triple superphosphate (45% P20s), but a
significant response was obtained from diammonium phosphate (21-53-0) at the rate of 100 lbs|acre. (3)
There was a significant response to the use of 100 1bs of K3O| acre. (4) There was a significant response to the
use of | ton of calcium carbonate|acre. (5) Calcium metasilicate, garbage compost and potassium-
magnesium sulfate all failed to increase yields. (6) An application of all or one half of the N at time of planting
was better than applying all the N 2-3 months after planting. (Author's summary) D01

0411-0637 SAINT AMAND, R. D. DE and FRITZ, J. Les sols cultivés en manioc dans la région de
Moramanga. (Cassava-cultivated soils in the Moramanga region). Riz et Riziculture, 5:49-53. 1959,
Fr., Sum. Fr., Engl., Span., lllus.

Cassava. Nutritional requirements. Fertilizers. Soil analysis, Soil fertillty. Malagasy Republic.

The region of Moramanga is located in the Mangoro basin at an altitude of roughly 900 m in eastern
Madagascar. This is one of the regions where cassava is grown on an industrial scale. A description is given
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of 6 typical soil profiles formed byold lacustrine alluvial deposits. Results of physicochemical anulyses of
soil samples from various horizons are given in a table. On the whole, particle size of these soils is optimal;
Ca. Mg and K content of exchangeable ions is low: the same applies to P, O05. The total exchange capacity
is satisfactory. The pH is acid; the organic matter content is generally satisfactory in the upper horizon
(owing to cultivation methods; fertilizizing with stable manure or green manure); however, humification,
percentage is rather low. Further fertilizing experiments are being conducted. (Author's summary) DO

0412-3487 CULTIVATION OF tapioca. n.p., Chemara Research SDN. BHD, KGSB Techinique, 1968,
6p. Engl. . .

Cassava. Climatic requirements. Soil requirements. Land preparation. Planting. Timing. Spacing.
Harvesting. Fertilizers. N, P, K. Ca. Magnesium,

Practical recommendations are given for the growing of cassava (Manihot wtilissima) in Malaya. Climatic
and soil requirements, land preparation, choice of the planting material, planting time and methods,
manuring, pest and discase control, and harvesting are discussed. (Summary by Tropical Abstracts) DO
D02

0413-1654 GUILLEN, R. D. Zonas ecolégicamente aptas para el cultivo de Ia yuca en Venezuela. (Zones
ecologically suitable for growing cassava in Venezuela). Seminario Nacional sobre Yuca, Tacarigua,
Venezuela, 1973, Revista de la Facultad de Agronomia de la Universidad Central de Venczuela
Alcance no. 22:41-44. 1973. Span., 4 Refs.

Cassava. Soil requirements. Soil analysis. Rainfall data. Venezuela,

Growing cassava requires special ccological conditions and soil characteristics for good root development.
The best arcas for this crop are deseribed: the eastern part of Venezuela, the Plains of San Carlos, south of
the Lake of Maracaibo and south of the Orinoco River. A partof the Valley of Aro is also described as being
potentially exploitable for this purpose. (Summary by L.C. Trans. by T.M.) DOI

0414-3253 MANDAL,R.C.,SINGH. K. D). and MAGOON, M. L. Relative efficacy of different sources,
levels and split application of nitrogen in tapioca. Indian Journal of Agronomy 16(4):449-452, 1971,
Engl., Sum. Engl., 4 Refs,

Cassava. Fertilizers. N. Ca. Productivity.

Yields of cassava are very low in India. Since different sources of nitrogenous fertilizers differ in their basic
characteristics and as the amount of N has a direet effect ontuberyicld, experiments were conducted usinga
high-yielding hybrid to test its response to form, optimum level and time of application of these fertilizers.
The trials were conducted over a 4-year period on an acid laterite soil in factorial randomized block designs.
Calcium ammonium nitrate was found 1o be the best source of N. followed by ammonium phosphate and
ured. Applications of N at 100 kg|ha (half as basal + half afier 2 mo) gave the best response among 7
treatments. The carbohydrate content of the tubers also increased with the application of calcium
ammonium nitrate and a split application of N at 100 kgl ha (half as basal + half after 2 mo). (Summary by
T.01.) DO).

0415-3807 SETZER, J. A produgdio de alcool de cana e mandioca do ponto de vista pedolégico.
(Production of alcohol from sugar cane and cassava from a pedalogical standpoint). Engenharia
4(39):97-102. 1945. Port.. 9 Refs.

Cassava. Soil analysis. Soil requirements. Rainfall data. Soil fertility, Brazil,

This paper classifies STo Paulo soils suitable for the growing of sugar cane and cassava, according to their
main geological. physical and ~hemical characteristics. There are fewer soil requirements for cassava than
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for sugar cane: deep soil with good drainage and a moderate clay content. Cassava also resists severer
climatic conditions. The use of cassava as a raw material in the manufacture of alcohol is highly
advantageous because it can be grown on S3o Paulo’s poorest soils (209 of them), which would otherwisc be
totally unusable. (Summary by §.S. de S.) DOI

0416-3170 MANIOC. ESSAIS culturanx | Madagascar|. (Cassava. Cultural trials | Madagascar) ).
Bulletin Trimestriel du Centre Technique d'Agriculture Tropicale (Nogent| M.) no. 1:35-41. 1956, Fr ,

Cassava. Cultivars. Field experiments. Fertilizers. N, P, K. Tuber productivity. Planting. Growth. Stems.
Analysis. Cuttings. Malagasy Republic.

Two cultural trials carried out at the Agronomy Station of Lake Alaotra are presented. The first experiment
studied the influence of the position in which the cutting was planted on survival, growth and yields at
Ambohidray (a region of Moramanga). The position of the cuttings did not affect yields. The second
experiment included a series offertilization trials at MoravitsikaN, P, K and Ca in9 different combinations
were studied. K fertilizers improved the response of NPK, increased plant density and root yields. There was
a correlation between phelloderm P content and root yields, (Summary by S.S. de §.) D01 DO3

0417-2345 TARDIEU, M. and FAUCHE, J. Contribution 4 I'étude des techniques culturales chez le
manioc. (Contribution to the study of cassava cultivation). Agronomie Tropicale 16(4):375-386. 1961.
Fr., Sum. Fr., Engl., Span., | Ref,, lllus.

Cassava. Cultivation. Fertilizers. Soil fertility, Cuttings. N. P. K.

Cultivation of cassava is mostly primitive in the northern part of West Afriea. Since cassava is relatively casy
to grow and gives high yields, farmers prefer to plant it rather than fruits or vegetables that take more time
and money. However, agricultural techniques need to be updated. It would be interesting to incorporate
cassava into a crop rotation system. This would involve more complex problems such as the order in which
the crops should be cultivated, fertilizing techniques, and maintenance and improvement of soil fertility.
(Summary by T.M.) DO]

0418-1961 LOPEZ Z., M. Estudio compmfallvo de 6 variedades de yuca. (Comparative study of six
varieties of cassava). In Santa Clara, Cuba. Universidad Central de las Villas, Centro de
Investigaciones Agropecuarias. Memoria Anual. 1966. pp.156-158. Span.

Cassava. Cultivars. Productivity. Fertilizers. Insect control. Carpolonchaea chalybea. Rainfall data. Field
experiments. Cuba.

A study was done to select high-yielding cassava varieties that are resistant to moisture in the soil and that
germinate well. Twenty-four varieties were tested, evaluated and selected over a 2-year period. The 6 best
varietics were then retested a third time to determine the best one. The experiment was a 6 x 6 Latin square
design with an arca of 50 m? per lot. Two applications of fertilizer were made (10-10-10 and 8-9-12,
respectively) at planting and 2 months later. A statistical analysis showed the variety Sedorita produced
significantly better than the others, besides being resistant to soil moisture and germinating well. (Summary
by L.C. Trans. by T.M.) DOI FOI

0419-2049 IRVING, H. Fertiliser studies in‘eastern Nigeria, 1947-51. Enugu, Nigeria, The Government
Printer, 1956? 34p. (Technical Bulletin no. 1). Engl., 5 Refs., illus.

Cassava. Fertilizers, N. Potash, Ammonium sulphate. Soil fertility. P. K. Inter-cropping. Yams. Maize.
Nigeria. .

Fertilizer studies on different field crops (principally yams) were conducted on 3 different soil groups ( Benin,
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Ogoja and Calabar) in.castern Nigeria. In general, the soils are light in texture, have a moderate to strong
acid reaction, the percentage of base saturation is low, and they respond to applications of lime. When
cassava was intercropped with yams, the residual effect of ammonium sulfate, as well as potassium chloride,
incrcised yields. (Summary by T.M.) D01 K0!

04204842 LIM, C.K.,CHIN,Y.K.and BOLLE-JONES,E. W, Cropindicators of nutrlent status of peat
soil. Malaysian Agricultural Journal 49(2):198-207. 1973. Engl., Sum. Engl., 6 Refs,, lllus,

Cassava. Soil fertility. N. P. K. Fertilizers. pH. Magneslum. Boren, Copper. S. Zn. Molybdenum, Shoots,
Tubers. Field experiments. Maize. Groundnut. Malaysia.

The growth of maize, groundnut and cassava in limed peat and of cassava in unlimed peat were compared.
Each was subject to nutrient treatments applied to pots following a subtractive technique. Without added N
and P growth op virgin peat was extremely poor for all crops and would result in crop failure. Cassava
survived in unlimed peat (pH 3.20) and grew relatively well in the absence of Ca: this suggested that the better
growth in limed soil was due to beneficial pH effect and not to augmented Ca status. (Author's suntmary)
Dol

0421-2245 UNE RICHESSE de Madagascar: le manioc. {Cassava: a rich resource in Madagascar),
Bulletin de Madagascar (Tananarive) no. 35:35-40. 1951. Fr. :

Cassava. Cultivation. Economics. Trade. Nutritive value, Production. Malagasy Republic.

Cassava notes include climatic and edaphic requirements, necessary manpower, cultural practices in
different parts of Madagascar, discases and pests, utilization in animal feeding. Historical notes on the
development of cassava cultivation and the present status of international cassava trade are also briefly
discussed. (Summary by T.M.) D01 J0O

Tarj. N2 63

See also 0123 0155 0544 0552
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D02 Cultivation Practices: Propagatlon, Plantmg, Weed Control ‘and
Harvesting

0422-0063 HARPER, R. S. Chemical weed control in cassava using Paraqual. . Pans 20(2) l85 189.
1974, Engl.. Sum. Engl., 7 Refs., lllus.

Cassava., Manihot esculenta. Herbicides. Weeding, Weeds. Pests. Pest control, Plant height. Plant
development. Productivity. Tuber productivity. Thailand.

Paraquat applied as a directed, interrow spray gave economical control of weeds in cassava for a period of 3
months or more. Applications were made at rates of 0.2-0.4 kgl ha postemergence in young cassava of 3
months or more, with 15-20 cm of brown bark at the base bf the stems; a repeat application was made afteran
interval of 10-14 days. Usually, one further spray was required to obtain-acceptable weed control until
harvesting: weed control was facilitated by the increased shade given by the developing crop canopy.
(Author's summary) D02

0423-0444 ROSAS S.. C. Tuberiferas; cultivo yuca; comentario a la ponencia del Ing, Juan Brambilla
sobre “Produccion de semilla de yuca”. (Tuber crops: cassava culture; commentaries on  Juan
Brambilla's gresentation on * Production of cassava seed”). In Mesa Redonda sobre Produccion de
Semillas, Lima. Lima, Estacion Experimental Agricola de la Molina, n.d. 10p. Span.

Cassava. Manthot esculenta. Cassava programs. Development, Production. Peru.

Five main points for a future national seed production program for cassava (Manihot esculenta)in Peruare
discussed: (1) organization of cassava seed production according to its uses; (2) varieties to be considered in
the establishment of seedi(s) problems in cassava cultivation, including incomplete knowledge of national
germplasm and long vegetative periods among others; (4) plant breeding to obtain new varieties: (5)
procedures and regulations to consider in the establishment of cassava nurseties, (Summary by P.A.C.)
D02

0424-2959 CASTELLAR'M..J. A, and MOGOLLON B.,J. A. Estudio sobre conservacion y viabilidad
desemilla vegetativa de yuca (Manihot esculenta Crantz), I:S'lmh on the storing and viahility of cossava
(Manihot esculenta Crantz) vegetative propagative malerluI:l Agr. Eng. Thesis. Santa Marta,
Colombia, Universidad Tecnologica del Magdalena, Facultad de Agronomia, 1972, 121p. Span., Sum.
Span., Engl., 13 Refs.

Cassava. Manihot esculenta. Propagation materials. Cuttings. Storage. Plant development. Germination.
Developmental stages. Timing. Colombia.

This experiment was conducted in cooperation with the Programa Nacional de Tuberosas del Instituto
Colombiano Agropecuario (ICA) at the Agricultural Experiment Station * Caribia™ in Sevilla (Magdalena).
The variety H-34 was used for the experiment because of its excellent adaptation in the zone. The principal
objectives were the following: (1) to evaluate different methods of storing stem cuttings of cassava ( Manihot
esculenta Crantz);, (2) to study the variability in percentage of germination of propagative material after
different periods of storage: (3) to study the influence of different diameters and lengths of propagative
material in germination. The field test included 6 treatments and 2 replications. The following conclusions
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were reached: (a) when the propagative material was planted inmediately after cutting, only 2-4¢; of the
stakes had to be replanted at 15 days, regardless of stake length; (b) propagative material treated in hot water
at 52'C for 20 min presented high percentages of germination and was free of bacteria, fungi, nematodes and
insects: (c) covered with banana leaves, cuttings of 30 and 50 cm can be stored for 40 days with optimun
results; {d) viability of stakes (longer than 30 cm) was good when the tips were dipped in wax. Excellent
results were also obtained when using the more economical method of planting cuttings in seed beds for a 60-
day period before transplanting: (¢) for any stake diameter there was a positive and significant corrcl:!lion
hetween the average number of buds and percentage of germination of the propagative material, no matter
where it came from. These are results of precise evaluation of percentages of germination and average
number of germinated buds. Statistical analysis of any experimental design was not used; simple and
practical procedures were followed. (Summary by T. M) D02 CO)

0425 0334 HERNAEZ. A. Theroot crops in the Philippines with special reference to cassava and camote.
Philippines Journal of Agriculture 19:41-57. 1954, Engl., 9 Refs,

Cassava. Tubers. Pests. Diseases and pathogens. Mycosis. Cultivation. Productivity, Philippines.

On the basis of their food and industrial values the most important root crops in the Philip pines are cassava,
camote (sweet potato). Irish potato, gabi, ube, ginger, tugue and arrowroot. Data on cassava (Manihot
esculenia Crantz) include the varieties cultivated; soil and climatic requiremonts; planting, weeding and
cultivation; manuring and fertilization; pests and diseases; harvesting; and uses. (Summary hy P.A.C.) D02,

0126-1891 BRICENOP. R. H.and LARSON,G. Investigacion y desarrollo de una cosechadora de yuca
(Manihot esculenta Cramtz). [Research on developing a cassava (Manihot esculenta Craniz)
harvester]. Revista 1CA 7(2):139-150. 1972.-Span.. Sum. Span., Engl.. 11 Refs.. llus.

Cassava.  Manihot  esculenta.  Cultivation.  Production. Costs. Harvesting. Field experiments.
Mechanization. Agricultural equipment. Colombia.

Cassavais important in the Colombian economy because of its nutritive value and as a source of starch and
other by-products. for use in the paper and textile industries, At present, harvesting is done manually in 2
steps: tirst, the green top growth is removed and second, the roots are pulled from the soil, cleaned and
packed. This operation is stow and expensive. especially where soils are compact. A study was conducted at
the Centros Nacionales de Investigaciones Agropecuarias del Instituto Colombiano Agropecuario, ICA, in
libaitata and Palmira. The purpose of this study was to develop a cassava barvester: data on its design,
construction and testing of the prototype are included. Recommendations are also made on crop practices to
facilitate habvesting. Specifications of the implement include the following: a 3-point hitch; 0.95m blade
width: 0.40m depth of cut; operating speed, 2-3 km| h; field capacity, 0.29 ha{ h. In accordance with the
aforementioned conditions, a tractor is required with a draft of at least 4,000 kg. This draft is normally
obtiined from a tractor with a rated power takeoff of 80 pH. (Summary hy T.M.) DO2.

0427-0399 SAQ PAULO. AGRICULTURAL INSTITUTE OF THE STATE. ROOTS AND TUBER
SECTION. Cultivation of manioc. Sio Paulo, n.d. 16p. Engl.

Cassava. Toxlcity. Growth. Foliage. Planting. Pruning. Harvesting, Uses. Resistance, Storage. Cultivation,
Cultivars. Climatic requirements. Pests. Diseases and pathogens. Disease control. Soil fertility. Rotational
crops. Cultivation systems. Nutritional requirements. Fertilizers. Spacing. Inter-cropping. Xanthomonas
manihotis. Bacterioses. Mycoses, Manihot esculenta. Brazil.

A summary based on results of expesimentation on cassava (AManihot esculenta Crantz), carried out at the
Agricultural Institute of the state of S3o Paulo (Brazil), is presented along with tables summarizing the
characteristics of the principal varieties of cassava studied. Data include toxicity; climate and effect on
growth; growing cycle; principal discases and control: Xanthomonas manihotis (Arthaud-Berthet) Burk,
superbudding caused by virus, cercospora, and hornworm selection of folinges; soils; defense against
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crosion; crop rotation; planting periods; land preparation; fertilization; planting systems; intercropping;
spacing; principal weeds; methods of cultivation; pruning; index for determining yield; harvesting periods
and methods; root and foliage production; root storage; and conservation of foliage. (Summary by P.A.C.)
D02 E0l

0428-0162 MOODY, K. and EXUMAH, H.C. Weed control in major tropical root nnd tuber crops - A
review. Pans 20(3):292-299. 1974, Engl., Sum. Engl.. 63 Refs.

Cassava. Manihot esculenta. Cultivation. Weeding. Labour. Economics, Herbicides, Hoeing, Productivity,

The present status of weed control in the major tropical root and tuber crops in reviewed. The importance of
carly weeding is emphasized, and summaries of the results obtained with herbicides are given. (Author's
summary) D02

0429-0401 ROSAS S., C. Influencia de la modalidad de siembra y tamaiio de la estaca de yuca, Manihot
esculenta Crantz. (Influence of planting techniques and size of cassava, Manihot esculenta Crantz,
cuttings). La Molina, Peru, Universidad Nacional Agraria, Programa de Agronomia, 1969. 7p.
Span., Sum. Span., 11 Refs.

Cassava. Planting. Cuttings. Propagation materials. Cultivation. Productivity. Spacing. Tuber
productivity. Peru.

An experiment was carried out at the Universidad Agraria, La Molina (Peru), the purpose of which was to
study whether planting techniques (horizontal, slant position, or at 45%) and size of cuttings (10, 20 and 30 cm
long) had any influence on the rooting of cassava, on plant morphology, and especially on the yield weight of
the storage roots. It was designed in accordance with a factorial experiment with a completely randomized
block. A significant increase in weight yields of the storage roots was obtained when 10 cm-long cuttings
were used as “seed” and planted in a slant position. (Author's summary). D02

0430-0436 KROCHMAL, A. Labour input and mechanization of cassava. World Crops 18(3):28-30.
1966. Engl., 2 Refs., Hus.

Cassava. Mechanization. Planting, Cultivatlon. Labour, Agricultural equipment. Costs. Harvesting. Latin
America. Caribbean.

Manual cassava cultivation in Latin America and the Caribbean region requires 375-500 man-hours| ha;
much higher figures reported for Africa result from intercropping. Even where labor is cheap, land
preparation should be mechanized to improve the quality of tillage. Further mechanization is possible by
introducing (1) a Brazilian type of 2-row planter, (2) a power saw to prepare cuttings, (3) chemical weed
control to replace labor-intensive hand weeding, and (4) mechanical removal of tops by a tractor equipped
with a heavy screen on the front to push the stems down and a rotary mower at the back to cut them off. Any
delay in harvesting is not entirely satisfactory, but moldboard plowing can reduce labor. Maximum
mechanization will bring down the number of man-hours required to 110| ha. (Summary by Tropical
Abstracts) D02

0431-2236 COURS, G. Note sur quelques essais entrepris sur le manioc a la Station Agricole de I'Alaotra.
(Notes on some tests on cassava carried out at the Agronomy Station in Alaotra). Bulletin
Economique de Madagascar no. 6:162-171. 1936. Fr.

Cassava. Productivity. Pruning. Starch content. Plant Physiology. Composition. Tuber productivity.
Tapiocas. Starch productivity. Spacing. Planting. Cultivation. Malagasy Republic.

Bricl notes are given on natural and artificial hybridization of cassava varieties. A description is given of the
characteristics and utilization of the Reimann scale, to measure the tuber's density and its starch content.
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There seems to be some positive correlation between the starch content of some varieties and their tapioca
vields. A correlation was found between the size and the density of tubers, the medium-sized tubers having
the higher density. The two extremes of the tubers (based and apex sections) are less dense than the
intermediate section. A positive correlation was found between density of field plantation and tuber yields,
but there was a negative correlation between these items and starch yields. The inner layer of the peel renders
poor starch yields. Extreme pruning strongly affects tuber yields. (Summary by H.1.S.) D02 D03

0432-2171 VERTEUIL, J. DE. Cassava experiments 1916-1918, Bulletin of the Department of Agriculture,
Trinidad and Tohago 17(4):193-198. 1918, Engl.

Cassava. Cultivars, Cultivation. Spacing. Planting. Cuttings. Propagation materials. Timing. Harvesting,
Starch content. Productivity. Starch productivity. Fertilizers. Trinidad and Tobago,

Experiments were carried out to ascertain the best local varieties, the best planting distance, cutting
selection, planting scason and age and time for harvesting. Fertilizer experiments and breedingexperiments
were included. (Summary by J.1.5.) D02 D03

0433-0135 MEJIA F,, R, El cultivo de la yuca y su explotacién industrial. (Cassava growing and its
industrial uses). Agricultura Tropical (Colombia) 2(1): 9-13. 1946. Span, Coe T

Cassava. Plant anatomy. Uses. Colombia.

Some remarks are given on the origin and morphology of cassava. Cassava is widely consumed as flour, Itis
considered a good supplement for animal feeding and is used as a raw material in the production of starch,
glucose. dextrin, alcohol and beer. (Summary by A. N.) D02 102

0434-2285 FILHO, J.R. Cultura e utilizagio da mandioca. (Cullivation and uses of cassava). Ceres
(Brazil) 7(38):88-100. 1946. Port., 6 Refs. )

Cassava. Cultivation, Uses. Harvesting. Tubers. Storage. Cuttings. Cultivars, Fertilizers. Brazil,

Notes are given on several aspects of cassava including uses, varieties, fertilization, cultivation, harvesting of
cutiings and storage of tubers. (Summary by H.J.S.) D02

0435-2660 NORMANHA, E. S. and PEREIRA, A. S. Recomendnga’es para o plantio da mundioca.
(Recommendations for cassava planting). Revista de Agricultura (Brazil) 28:263-266. 1953, Port.

Cassava. Cultivation. Planting. Cuttings. Propagation materials. Mechanization. Brazil,

Some useful recomendations on cassava cultivation in the state of STo Paulo, Brazil are given for farmers,
General data include selection of stems, stalks conservation, land preparation, furrowing, size of stalks and
mechanization. (Summary by A.N.) D02

0436-2188 SINGH, K. D. er al. Note on the effect of varying stages of harvest on tuber yield and starch
content in different strains of cassava. Indian Journal of Agronomy 15(4):385-386. 1970. Engl., 2
Refs.

Cassava, Cultivars. Productivity. Tuber productivity. Starch productivity. Timing. Hybrids, Harvesting,

India.

Three hybrids (H 86, H 97 and H 165) a seedling (S 2371), and the Malayan variety M 4 were grown in 1968-
69 and harvested at monthly intervals from the 6th to the 11th month after planting. Tuber yield increased to
the 10-month stage and then decreased significantly in all varieties except M4, The hybrids produced
between 55.1 and 62.5 tons| ha as compared with 24.4 for M 4. (Summary by Field Crop Absiracts) D02
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0437-0271 MONTALDO. A. Elculti» o de la yuca,(Growing of cassava). Maracay. Universidad Central
de Venezuela. Instituto de Agronu.nia, Publicacion Divulgativa no. 4, 8p. Span., lllus,

Cassava, Cuttings. Planting, Weeding. Cultivation, Harvesting. Soil fertility. Venezuela.

This pamphlet written for farmers describes cultivation practices for cassiva growing. Topics include soil
conditions, planting times, cuttings to use, planting and harvesting methods. (Summary by P. A. C.) D02

0438-2142 FAUCHERE, A. La culture du manioc, (Cassava cultivation), Bulletin Economique de
Madagascar no. 2:141-151, 1910, Fr,

Cassava. Cultivation. Productivity, Taxonomy. Industrialization. Prices. Climatic requirements. Soil
fertility. Cassava products. Tapiocas, Cassava flour. Ccsts. Production. Malagasy Republic.

Notes are presented about cassava. Data given refer to origin, bi-anieal characteristics, climate and edaphic
requirements, soil pre paration, intercropping development and management of a cassava plantation, yields,
prices and industrialization. (Summary by H.J.S.) D02 102

0439-1908 ONOCHIE, B. E., MAKANJUOLA, G. A, and SCHULTE, E. E. A study to determine the
suitability of present cassava varieties to mechanlcal harvesting. llc-Ife, Nigeria, University of Ife,
1973. 16p. Engl., Sum. Engl., 4 Refs.

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973.

Cassava, Manihot esculenta. Cultivars. Tubers. Harvesting, Mechanization. Agricultural equipment.
Stems. Rooting. Nigeria.

This study shows that the present cassava rooting habit needs drastic remodeling in order to facilitate
mechanical harvesting. A desiriable objective in cassava harvesting is to attain complete recovery of the root
crop with minimum damage to the roots and at minimum cost. Mechanical harvesting and bulk handling of
cassava roots can reducc costs only if a plant type with a bunched rooting pattern can be developed. There is
need to examine the effect of certain management practices on the rooting pattern, Research at the
University of Ife has shown that the mode of placement of the cuttings, depth of planting and even the
method of cultivation affect the rooting pattern of cassavia. A concerted cffort by plant breeders,
agronomists and agricultural engineers-in achieving a plant type and management system that will facilitate
casy and economical harvesting is urgently aceded. (Author's summary) 1202

0440-3904 PIEDRAHITA, W. and DOLL. ). Herbicidas postemergentes en yuca (Manihot esculenta
Crantz): selectividad, métodos de aplicacion e interaccion con edad. [Post-emergence herbicides in
cassava (Manihot exculenta Cranez): selectiviey, methods of application and age interaction]  Revista
Comalfi 1(3):92-106. 1974. Span., Sum. Span., Engl., B Refs,

Cassava. Manihot esculenta. Tuber productivity, Field experiments, Herblcides. Weeding. Cultivation.
Productivity. Plant height. Plant development. Agricultural equipment. Timing. Plant physiology.
Harvesting. Statistical data. Colombia.

The herbicides dalapon, glyphosate, paraguat, MSMA, and diuron were evaluated for their postemergence
selectivity in cassava (Manihot esculenta Crantz). Four methods of application were also tested: with a
shield, directed without a shield, and hitting the lower 25 or 507 of the plant. In order to study the interaction
between herbicide and plant age, the same products plus 2,4-D amine were applied to 40-65- and 90-day-old
cassava, either over the top or to the lower half of the plant. Diuron was the only selective herbicide in over-
the-top applications. Selectivity was greatly increased for all the herbicides tested by using a shicld and
directing the application at the base of the plant. In all three ages, diuron was the most selective product. All
the other products were highly toxic for all ages in over-the-top applications. Directing the spray at the lower
hall of the plant increased the selectivity of all the herbicides. (Author's stonmary) 102
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0441-1873 COELHO, J. P, er al. Herbicidas em pré-emergencia na cultura da mandioca: cdlculo de
dosagens de Karmex-DW e Lorox e sua andlise erondmica. (Pre-emergence herbicides in cassava
culture: doses and economic analysis). Sete Lagoas, Minas Gerais, Brasil. Instituto de Pesquisas
Agropecuarias do Centro-Qeste. Boletim Técnico no. 23. 1973, 5p. Port., Sum. Port., Engl., 14 Refs.

Cassava. Manihot esculenta. Pests. Weeds. Weeding. Herbicides. Pest control. Costs. Economics.
Production. Brazil,

An experiment was conducted in red-brown latosoil * Cerrado™,(phase clay texture, in Sete Lagoas, MG.,
situated at IPEACO) comparing 3 doses of active ingredients of the herbicides Ka-mex-DW and Lorox. The
treatments used were not statistically significant in relation to production of stems and roots. The economic
analysis of the results indicated that herbicide use was not recommended in cassava cultivation and that
hoeing presents more rentability by unit of expenditure. (Author's summary) D02

0442-1906 MAKANJOULA, G. A., ONOCHIE, B.E.and SCHULTE, E. E. Preliminary studies on the
mechanical harvesting of cassava roots in Nigeria. Ile-lfe, Nigeria, University of Ife, 1973. 7p. Engl., 5
Refs.

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973.

Cassava. Tubers. Harvesting. Mechanization. Agricultural equipment. Field experiments. Research,
Nigeria.

Studies were conducted on the lifting of cassava roots using a moldboard ridger and a moldboard plow. The
moldboard ridger cffectively lifted approximately 756 of the roots, while the moldboard plow lifted 816,
There is a need for developing a new mechanical lifting device. A detailed study of rooting patterns of
presently available cassava varietics was undertaken. Observations included radius of root spread. depth of
penetraticn, length in relation to weight and root shape. The study indicated that there is genetic diversity
among varieties and that mechanical harvesting of cassava is feasible. (Summary by D.11. and 1..J.) D02

0443-1907 WHOLEY, D. W.and COCK, J. H. A rapid method for the propagation of cassava (Manihot
esculenta Crantz). Palmira, Colombia, CIAT, 1973. 9p. Engl.. 13 Refs.

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973.

Cassava. Propagation, Propagation materials, Cuttings. Shoots. Developmental stages, Plant development.
Field experiments. Research. Colombia.

A resgAfch program investigating rapid propagation of cassava is under way at CIAT. Results so far show
that unlignified shoot tips, when planted under mist, produce roots during the second week after planting.
These rooted cuttings may be transplanted into the field after a further 10-day hardening off. Shoot tipscan
be removed from plants in the ficld or from stem cuttings planted inan environment of high humidity. More
rapid production of shoots oceurs in humid chambers than under mist. Propagation by this method is much
quicker than by conventional methods. (Summary by D.H. and L.J.) D02

0444-2205 KASASIAN. L. Chemical weed control in tropical root crops. Tropical Agriculture, Trinidad
44(2):143-150. 1967. Engl., Sum. Engl., 3 Refs.

Cassava. Swect-potatoes. Colocasia. Xanthosoma sagittifoliumi. Herbicides, Pests. Pest control,
Productivity. Starch crops. Weeds. Trinidad and Tobago.

Herbicidal trials with root crops were conducted on a clay soil in Trinidad, mainly in the wet season. A
preliminary trial with 4 crops indicated that sweet potatoes are relatively sensitive to many herbicides, while
vams suffer the least damage and Colocasia and Xanthosoma occupy an intermediate position. Further
trials showed that good weed control with little or no crop injury may be obtained by applying (active
ingredients per ha) (1) to sweet potatoes, 1.1-2.25 kg amiben plus 5.6 kg TCA or 2.25-4.5 kg. diphenamid
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before weed emergence and 0.56 kg paraquat (directed) after weed emergence; (2) to yams, Xanthosoma or
cassava, 5.6 kg TCA plus 3.4 kg diuron or atrazine before weed or crop emergence; (3) to Colocasta, 2.25-4.5
kg prometryne before weed or crop emergence, (Summary by Tropical Abstracis) D02

0445-0638 COELHO, J. P. and CORREA, H. Herbicidas em pre-emergencia na cultura da mandioca.
(Pre-emergence herbicides in cassava cultivation). In Reunido da comissio Nacional da Mandioca,
5a., Sette Lagoas, Minas Gerais, 1971, Anais. Selte Lagoas, Instituto de Pesquisa Agropecuaria do
Centro-Oeste, 1971. pp.47-50. Port., Sum. Port., Engl., 1 Ref.

Cassava, Herbicides. Weeds. Weeding. Pests. Foliage. Production. Roots. Savannas. Brazil,

This work presents the results obtained from tests carried out on the IPEACO site, Sette Lagoas, (Minas
Gerais, Brazil) with the objective of determining the best herbicides for cassava plantations. The variety
used was Riqueza IPEACO - [. The names and doses per hectare of the herbicides applied at the
pregermination stage of both cassava and weeds were the following: Coturan, 2 kg; Karmex-DW, 2 kg:
Lorox, 2 kg, Patoran, 3 kg: and Tenoran, 3 kg. Appraisal of the treatments were made through weighing of
the dried weeds 30 and 70 days after the application of the herbicides. The herbicides Lorox, Karmex-DW
and Patoran produced an expressive weed check according to the Tukey test at a 59 probability after 30 and
70 days. Cotoran was significant only at 30 days and caused the plants to turn yellow and wither; such signs
of phytotoxicity, however, disappeared later. The analysis of the total root production showed Lorox and
Patoran to be the best herbicides, whereas Lorox and Karmex-DW proved to be the best ones for foliage
production. (Author’s summary) D02

0446-0702 KASASIAN, L. Chemlcql weed control in tropical root and vegetable crops. - Experimental
Agriculture 4:1-16. 1968. Engl., Sum. Engl., 167 Refs, . . ) '

Cassava. Manilot esculenta. Weeds. Pests, Starch crops. «V‘egemkble“cro'ps Herbicides. Weeding.
Cultivation. Caia - AR

Chemical weed control in 6 root crops (including cassava) and 14 vééétﬂblé crops,

" commonly grown in the
tropics, is reviewed. (Awthor’s summary) D02 EHERS

0447-3811 CARR, A. B. Improvement in method of planting cassava. 'Jdumal of the Royal Saciety of
Arts 192]:45. November 1921, Engl. ) : ‘

Cassava. Cultivation. Planting.

Mr. A, B. Carr, adirector of the Agricultural Society of Trinidad and prominent estate owner, has furnished
the United States Consul in Trinidad with the following note on a method he has discovered of shortening,
hy about half, the time required for the ripening of cassava tubers. * Hitherto the way of planting cassava
was in short portions of the stalk, measuring from 6 to 9 inches long; but purely by an accident, it has been
found that when the whole length of stalk is planted, the tubers ripen and are fit to cat in 4 1)2 months,
against the old method which iuivolves at icast 8 months. The manner of planting issimply to insert the lower
end of the statk into the ground, not more than 2 or 3 inches deep: and in order to secure the growing plant
against the force of the wind (if in an exposed position),the plant should be tied to a stake. Planting is usually
done in the month of May. In new lands as much as 12 to 15 tons of fresh tubers can be obtained, whereas in
old, partially worn out lands (unless a liberal supply of manure is allowed),not more than 6 to 8 tons of tubers
can be depended on." This, says the Consul, should have great importance in practically doubling the
cassava turnover [rom estates growingit. Concerning the uses of cassava in Trinidad, Mr. Carr writes: (It
iseatenasa vegetable, boiled in plain water. (2) It is made into what is known as farine, which is a coarse form
of meal. (3) After expressing the juice, the dry tuber is grafted into a meal, which upon beingexposed to heat
on a flat iron plate,is made into bread. (4) The expressed juice is boiled down and certain condiments are
added, thus producing casarcep, which is the foundation of many good sauces. (5) Starch is also made from
the tuber, the method of manufacture consisting simply of allowing the expressed juice to settle, the heavy
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matter being precipitated and when dried forming the starch of commerce. It is known that alcohol can be
produced from the cassava, which also contains sugar. If the price of sugar remains abnormal for a lengthy
period of time,it is likely that scientists will turn their attention to the sugar contents of this tuber.” The
cassava sauce known as casareep appears to have preservative as well as flavoring qualities and is an
indispensable ingredient in the well-known West Indian dish, * pepper pot,” which is especially popular in
British Guiana, where casareep is manufactured in cmmercial quantities. In connection with th industrial
use of the cassava plant for the manufacture of alcohol, it may be mentioned that an English man was
recently in Trinidad and British Guiana, investigating districts most suitable for cassava growing, and it is
understood that in British Guiana about 10,000 acres of land were purchased for such purpose on behalf of
distillery interests in Scotland. It is reported that large areas of cassava land in Madagascar and in Brazil
have also been purchased for the same interests. (Full text) D02

0448-3819 SERGIPE. SUPERINTENDENCIA DAAGRICULTURA EPRODUCAQ. Competigiiode
espacamento em mandioca Manihot esculenta Crantz no Estado de Sergipe. (Optimum spacing in
cassava, Manihot esculenta Crantz, in the state of Sergipe). Aracaju, Brazil, 1974, 12p, Port., Sum,
Port., Engl.,, | Ref,, lllus,

Cassava. Manihot esculenta. Cultivation. Planting, Spacing, Fleld experiments. Productivity, Tuber
productivity, Brazil,

To determinc the best row spacing for cassava (Manihot esculenta Crantz), 3 experiments were conducted
during 1971-72 in Lagarto, Estancia and Nossa Senhora das Dores in the state of Sergipe, Brazil. The
experimental design was random blocks with 5 treatments and 5 replications. Spacing treatments were 1 x
l4m, 1 x 1.2m, | x 1 m, | x .8 m, and 1 x .6 m. All cultivars studied were common to the regions. From the
results, it was concluded that the best spacing in all regions was 1 x | m. (duthor's summary) D02 D03

0449-0703 BEENY, J. M. Mechanlzatlon for tapioca. /n Blencowe, E. K. and Blencowe, J. W, eds. Crop
diversification in Malaysia, Incorporated Society of Planter, 1970. pp.167-182. Engl., sum. Engl, 16
Refs.

Cassava, Mechanizatlon. Land preparation. Planting. Harvesting. Processing. Costs. Cultivatlon,

Mechanized operations for the cultivation, planting and harvesting of cassava have been discussed; and an
indication of machinery costs involved is given in the appendix. Considerable savings are possible if the scale
of operation is sufficiently large. Suitable machinery for ground preparation is commercially available,
Sugar cane planters can be modified to plant cassava either on the ridge or on the flat. Ridge planting is
recommended if cassava is to be harvested mechanically. Problems of harvesting cassava due to hard soil,
size and disposition of tubers suggest the use of an implement fitted with a vibrator share to reduce draftand
make the task manageable by medium| large wheeled tractors. A very brief review of processing methods is
given. (Author's summary) D02

0450-0359 LORIA M., W. Influencia del tamaiio y posicién de la estaca de yuca en e arraigamiento,
rendimiento y produccidn del follaje. (Influence of size and positioning of cassava cuttings on rooting,
vield and foliage production). Proceedings of the Caribbean Region. American Society of
Horticultural Science 6:20-23. 1962. Span., Sum. Span., 2 Refs.

Cassava. Cuttings, Foliage. Planting. Rooting. Propagatlon materials. Productivity,

Combinations of horizontal, slanting and vertical positioning of cassava cuttings of 20, 40, 60 and 80 cm in
size were studied to observe their influence on rooting, vield and foliage production. The results were as
follows: (1) A greater rooting percentage was obtained when 60- and 80-cm cuttings were placed ina slanting
position. The size-position interaction was not significant. (2) There were no significant differences in
cassava yiclds. (3) Greater production of foliage was obtained with 60-cm cuttings. (4) Neither positioning
nor interactions influenced foliage production. (Author’s summary) D02
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0451-3644 SIVAN, P.and VERNON, A. J, Research on cassava, sweet potato and yams in Fiji, 1950 to
1970. Fiji Agricultural Journal 33(1):9-14. 1971, Engl., Sum. Engl., 16 Refs.

Cassava. Manihot esculenta. Cultivars. Field experiments. Cultivation. Harvesting. Timing. Spacing.

Planting. Nutritional requirements. Fertilizers. N. Ammonium sulphate. Tuber productivity. Productivity.
Experiment design. Research. Fiji.

The results of cassava, sweet potato and yam variety trials are presented and discussed, together with the

results of cassava manurial trials, in which there was generally a substantial response to nitrogen. (Author’s
suminary) 102

0452-2259 FRITZ, J. end BOHL, P. La culture du manioc & Madagascar. Cassava cultivation in
Madagascar) La Potasse no. 34:21-2. 1965, Fr., lllus, B

Cassava. Cultivation. Harvesting. Productivity. Economics. Marketing. Manures. Industrialization.
Fertilizers. Factories. Malagasy Republic.

Brief notes are given on cassava production and processing in Madagascar and include cultural practices,
manuring and fertilization, varieties, harvesting, yields and factories for processing the crop. (Sununary hy
11..5.) D02 102

0453-2413  FRICOUT, M. R. and FRICOUT. M. G. Les cultures indigénes en Afrique Equatoriale

Francpise. (Local crops in French Equatorial Africa).  Agriculture Pratique des Pays Chauds no.
17:850-856. (Cont.). 1931. Fr., Nlus.

Cassava. Cultivation. Processed Products. Cassava flour. Cassava pastes. Cassava bread.

Chickwangue.
Human nutrition. Uses. Africa.

Shortnotesare given on cassava growingin French Equatorial Africa, Aspects of the use of cassava products
in the differegt regions are discussed. A description of the preparation of cassava products is included.
Chickwangue, a paste, is the most popular. (Summary by J.1..5.) D02 Hol '

0454-0645 JAMESON, ). D. ef al,

Long-term snd short-term cassavas. East Africén Agricultural
Journal 10(1):56-58. 1944, Eng]. : SR ’

Cassava. Cultivation. TimIng. Harvesting.

Some comments are made in order to elucidate the disparity in the cultivation and harvesting practices
among the various East African territories, (Summary by J.L.S.) D02

0455-2258 FAUCHERE, A. Le culture du mantoc a Madagascar. (Cassava cultivation in Madagascar),
Agriculture Pratique des Pays Chauds 13(129):343-354. (Concl.). 1913. Fr.

Cassava. Cultivation. Land preparation. Weeding. Harvesting. Cuttings. Cultivation systems. Rotational
crops. Productivity. Prices. Economics. Tvber productivity. Malagasy, Republic.

Cassava cultivation in Madagascar is very rudimentary: but in some regions, asin the case of the Sambirano
Valley, the crop is nationallyexploited. For land preparation, natives use the “angady " spade witha narrow,
long blade which serves as a hoe, shovel and planting spade. Cassava is planted in pits 20 cm wide x 40 em
long. The distance between pits is 60 cm with rows | m apart. Planting, cutting selection, cultural practices,
harvesting, and fertilizing arc described. Cassava is intercropped with Madagascar peanut or bambarra
(Voandzeia subterranea), beans and maize. The rotational period is Y years: 18 months cassava, 6 months
sorghum, maize and rice and | vear fallowing. Yields of 20 tons| ha are usually obtained in major producing
areas, while in other arcas 5-6 tons| ha are scarcely reached. Economic and marketing aspects are also
discussed. (Summary by J.1.8S. ) D02 k01
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0456-2247 LA CULTURE du manijoc aux Index Neerlandaises et la fabrication du tapioca. (Cassava
cultivation in the Dutch Indies and the manufacture of tapioca.) Agriculture Pratique des Pays
Chauds no. 5:379-386. 1930. Fr.

Cassava. Cultivation. Trade. Marketing. Gaplek. Taploca pearls. Economics. Taplocas, Cassava flour.
Cassava products. Processed products. Java,

This paper describes some cultural practices for cassava and the processing of tapioca flour and pearls,
gaplek and other cassava products in Java and other islands of the Dutch East Indies. A table givingdetails
of the cassava products exported in 1929 is presented. (Summary by H.J.S.) D02 102

0457-0772 BARRIOS, J. R.and GUILLEN, R. D. La yuca enel oriente de Venezuela, (Cassava in eastern
Venezuelu). Maracay, Universidad Central de Venezuela, Instituto de Agronomia, 1972, 10p. Span.

Cassava. Field experiments. Cassava programs. Venezuela.

Standards and field shcet forms to perform a cassava agronomic survey are given. (Sunumary by H.J.S.) D02

0458-0519 KLOPPENBURG, T.G.A., SIBIE, D. and BRULIN, G. H, DE, Rooting of leaves of cassava
(Manihot esculenta).  Tropical Root and Tuber Crops Newsletter no. 5:38-39. 1972, Engl., 2 Refs.

Cassava. Manihot esculenta. Rooting. Leaves. Petioles. Developmental stages. Propagation materials.
Cuttings. Plant-growth substances. Netherlands.

In the Netherlands, rooted cuttings have been obtained by immersing cassava petioles in a sand-peat dust
mixture in a mist propagation bin and using naphtalenic acid (0.1 and 0.2¢7) on a charcoal powderand ona
tale powder basis, but also without the use of the growth regulator. The results on a charcoal powder basis
were better than those ona tale powderbasis. Full grown leaves gave better results than older leaves. After 6
weeks from the beginning of the experiment, tubers were formed on some of the roots. The experiment will
be continued. (Summary by Tropical Abstracts) D02 C00

0459-1535 CONCEICAO, AJ. DA, SAMPAIO, C.V.and MENDEZ, M. A. Competigio de variedades
de mandioca para a produgio de ramas para forragem. (Cassavz variety trials for the production of
Soliage for feed). Cruz das Almas, Brasil. Universidade Federal da Bahia, Escola de Agronomia,
Brascan Nordeste. Serie Pesquisa 1(1):115-127. 1973, Port.. Sum. Port., Engl.. 15 Refs., lllus,

Cassava. Manihot esculenta. Production. Foliage. Cultivars. Forage. Animal nutrition. Productivity. Tuber
productivity. Composition. Vitamin A. Protein content. Fibre zontent. Soil analysis. Brazil.

A 6-variety trial for forage production was carried on Color a latosoil at the Escola Agronomia da
Universidade Federal da Bahia, Cruz das Almas, in 1969-72. ° he Platina, Graveto, Salangor preta and
Mamao varieties were the best varicties for this purpose. (Author’s sunmnary). D02 H0OJ

0460-0375 LAMBOL RNE, I. A preliminary report on tapioca varieties grown at the Government
Plantation, Serdang. Malayan Agricultural Journal 15:41-59. 1927. Engl., Sum, Engl.

Cassava. Cultivars, Planting. Cuttings. Harvesting. Cultivation. Research. Field experiments, Spacing.
Propagation materials. Productivity. Malaysia.

The sources of supply of planting material of the cassava varieties grown at Serdang are given. The literature
from Java and the Philippine 1slands has been reviewed and comparative yield figures have been extracted
and included in this report. Yields of cassava tubers obtained from each variety are given, and the layout of
the trials has heen described. Descriptions of the varieties grown on the Government Experimental
Plantation, Serdang, are also given. (Author’s summary) D02 D03
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0461-2048 BALAKRISHNAN, R.and SUNDARARAJ, J.S. A note on the optimum stage of harvest in
tapioca (Manihot wiilissima L), Madras Agricultural Journal 54(10):539-540. 1967. Engl., 3 Refs,

Cassava. Harvesting, HCN content. Timing. India.

The best time for harvesting cassava was between 12-12.5 months after planting; tubers harvested before or
after this period were inferior in quality. (Summary by Field Crops Abstracts) D02

0462-1538 CONCEIGAO, A. J. and SAMPAIO, C. V. Competigiio de varledades industriais de
mandioca., (Competition of spacing in cassava cultivation). Cruz das Almas, Brasil, Universidade
Federal da Bahia, Escola de Agronomia. Brascan Nordeste. Serie Pesquisa 1(1):79-85. 1973, Port.,
Sum. Port., Engl., 10 Refs.

Cassava. Manihot esculenta, Cultivars. Cultivation, Planting. Spacing, Timing, Productivity, Soil analysis.
Brazil.

Studies on the cffect of different spacing on cassava (Manihot esculenta Crantz) yield were carried out in
Colonia latosoil at the Escola de Agronomia de Universidad da Bahia in Cruz das Almas from 1969-1972. It
was observed that there was no statistical difference among treatments, but the ones 1.00 x0.50 mand 1.00 x
0.60 showed the best results in the region. (Author’s summary) D02

0463-3176 LEON D., G. R. and ARISMENDI, L. G. Herbicidas en el cultlvo de la yuca, Manihot
esculenta, en |la Savana de J usepln. (Herbicides in the cultivation of cassava, Manihot esculenta, in the
savanna of Jusepin)  Tropical Root and Tuber Crops Newsletter no. 7:29-33, 1974, Span., Sum,
Span., Engl., 3 Refs.

Cassava, Manihot esculenta. Herbicides. Weeding. Weeds. Productivity. Field experiments, Pests. Pest
control. Venezuela.

Different doses and mixtures of the herbicides Cotoran, Gesapax, and Gesagard were used in trials of
cassava in the savanna of Jusepin (Venezuela). Best yields were obtained with 3 kg} ha of Cotorén, or2or3
kgl ha of Gesapax. Best weed control was also obtained with these treatments. (Author's summary) D02

0464-0374 OKIGBO, B.N. The use of covariance in the adjustment for fertility gradlent In a cassava pre-

planting cultivations experiment, Nigerian Journal of Science 1(1);55-64. 1966, Engl., Sum. Engl., 4
Refs.

Cassava. Statistlcal analysis. Plant fertllity. Productivity, Fleld experlments. Cultivatlon. Manihot
esculenta. Nigeria, *

An experiment was conducted to study the effect of preplanting cultivations on the yield and general
performance of cassava, Manihot utilissima Pohl. A fertility gradient was observed 1o run from east to west
of what appeared as a uniform experimental area. Observations on guard rows were used to obtain fertility
indices which constituted the values of the covariate for an analysis of covariance. Despite the increascd

precision gained with the covariance technique, nossignificant differences were observed among cultivations.
(Author’s summary) D02 D03

0465-0746 THOMPSON, R. L. and WHOLEY, D. W. A gulde for cassava field trials. Palmira, Centro
Internacional de Agricultura Tropical, 1972. 39p. Engl., 9 Refs,

Cassava, Field experlments. Developmental research, Development. Manihot esculenta. Colombla,

Uniform plan and report forms for cassava (Manihot esculenta)trials are presented to promote experiments
conducted under more uniform, standardized designs and evaluation systems. Recommendations on
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experimental considerations include plot size —a minimum of 16-32 sample plants; missing plants—
planting of extra stakes is advisable when the original planting is made; border rows —at least 2 border rows
are desirable around the outside of an experimental area and | row around plants to be sampled in an
experimental block; experimental design —a minimum of 4 replications in simple experimental design:
recording of data— simple systems with a number or letter denoting characteristic and no more than 3
significant figures in reporting yield data from small sample plots are recommended; plot area for yield
determinations should be ea:ily converted to a universally acceptable large unit (hectares); reporting of
results —because of wide variaiicns in growing periods, yields are more casily compared if reported in
kilograms of dry matter per hectare per day (kg| ha| da) instead of unit weight per unit fand areas (kg| ha).
Sample data shects are provided and include background information, experimental details, experimental
layout, production system and climatic data. Also included are a conversion table from calendar date to day
number, a sample plant data sheet and a climatic data sheet. (Summary by P. A. C.) D02

0466-2265 ESSAIS DE pinces arracheuses de manjoc. (Trials with a cassava grip lifter). Bulletin
d'Information de FINEAC 3 (6):343-345. 1954, Fr., Illus.

Cassava. Harvesting. Tubers. Cultivation. Agricultural equipment, Mechanization.

Two trials were carried out to prove the effectiveness of a new grip lifter for digging cassava tubers. Although
this method doces not shorten the period of harvesting, the tubers are not damaged with this device, so losses
will decrease. (Summary by J.L.S.) D02

0467-1537 CONCEIGAO, A. J. DA. and SAMPAIO, C. V. Competigiio de tamanhos de manivas. (Sizes
of cuttings). Cruz das Almas, Brasil Universidade Federal da Bahia, Fscola de Agronomia. Brascan
Nordeste. Serie Pesquisa 1(1):87-99. 1973. Port., Sum. Port., Engl., 11 Refs. dllus.

Cassava. Manihot esculenta. Propagation materials. Cuttings. Stems. Shoots. Productivity. Tuber
productivity. Statistical analysis. Brazil.

Results of studies showed the effect on yield of different sizes of cassava (Manihot esculenta Crantz) cuttings.
The authors report on a trial carried out in Colonia latosoil at the Escola de Agronomia da Universidade
Federal da Bahia in Cruz das Almas from 1969-1972, Different sizes of cuttings were tested, but the ones with
0.20; 0.25 and 0.30 m gave the best results. Those cuttings originated from 12-month-old plants and were
planted horizontally in the row. (Author’s summary) D02 D03

0468-1696 LUGTMELJER, H. I. Landbouwscholing in de Hooglanden van Madagascar, (Agricultural
instruction in the highlands of Madagascar). Landbowkundig Tijdschrift 81(11-12):369-372. 1969.
Dutch., | Ref., Illus.

Cassava. Cultivation systems. Development.

Boarding schools in the Tanety region instruct farm boys, previously taught only to tend the family rice plot,
in the broader arts of agriculture so that they can produce general crops and raise cattle. The practice of
hurning off natural surface growth has destroyed humus and biological life, causing severe erosion. To
combat this, soil is fertilized and cultivated with millet and guatemala grass,which is fed to previously
uncenfined herds of cattle. Thus manure can be more conveniently collected and utilized for rice production.
Crop alternation is introduced, comprising cassava, beans, corn and legumes; pigsare raised on cassava and
corn. (Summary by Biological Abstracts) D02

0469-1749 PACHECO, C.,, CHAVARRIA, P. L. and MATA, R. H. Herbicldas pre-emergentes en el
cultivo de la yuca (Manihot esculenta Crantz). (Preemergence herbicides in cassava, Manihot
esculenta Craniz, cultivation). Costa Rica. Estacion Experimental Agricola Fabio Baudrit M. Boletin
técnico no.l. 1974. 12p. Span., Sum. Span., 5 Refs., Hius.
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Cassava, Manihot esculenta. Weeds. Pests. Weeding. Pest control, Herbicides. Productivity, Costa Rica.

An experiment w is ciarried out at the Agricultural College of Santa Clara (Costa Rica) to evaluate the effect
of various herbicides in cassava cultivation. Nine herbicides were applied at concentrations of 1.5 and 3.0
kgl ha and were compared with a control weeded at 15 and 45 days after planting and another nonweeded
control. The evaluation made 67 days after these applications showed that 3.0 kg| ha concentration of
diuron, amatryne, linuron, and metobromuron controlled 94, 86, 83, 81, and 126 of the weeds, respectively.
The application of 1.5 kg a.i]ha concentration of ametryne and 3.0 kg a.i.|ha concentration of
metobromuron, linuron, diuron and atrazyne increased production hy 19, 17, 10, and 2% as compared to the
weeded control, whose production was 185 higher than the nonweeded control. (Author’s summary. Trans.
by J.L.S.) D02

-0470-0371  FERNANDQ, M. and JAYSUNDERA, E. S. Cultural experiments with cassava ( Manihc.
utilissima Poht-1). Tropical Agriculturist 98(3):3-8. 1942, Engl., Sum. Engl., 4 Refs., illus,

Cassava. Planting. Propagation materials. Tuber productivity. Cuttings. Productivity. Spacing. Resea ch.
Field experiments. Manihot esculenta. Cultivation, Tillering. Shoots,

A trial was set down at the Experiment Station, Anuradhapura, for the purpose of determining the etfect of
length and orientation of cutting, spacing and tiller number on the vield of 2 varieties of cassava. Plants
derived from 18-in cuttings significantly outyielded plants derived from 6-in cuttings. The superiority of
vertical planting over horizontal planting was significant at the odds of 99 to 1. Apart from depressing the
yield per plant,the latter method resulted in lower percentage survival. There were no significant differences
in yield between the 2 varicties ((A 3.7 and B4.1)and between the two spacing (3ftx 3 ftand 3f1x 2211). The
thinning of tillers to 1 per plant did not affect yield significantly. (Author's summary) D02 D03

04711536 CONCEICAO, A 1. DA and SAMPAIQ, C.V. Competigao de variedades industriais de
mandioca. (Varicrv irials or imdustrial, late-maturing cassava, Manihot esculenta Craniz) Cruz das
Almas, Brazil. Universidade VFederal da Bahia, Escola de Agronomia. Brascan Nordeste. Serie
Pesquisa 1(1):101-114. 1973 Port.. Sum. Port., Engl., 10 Refs., Hlus,

Cassava., Manihot esculenta.  Cultivars. Productivity, Identification, Tuber productivity. Starch
productivity. Climatic requirements. Rainfall data. Soil analysis. Brazil,

The authors present results of 8 late-maturing, local cassava varicties Salangor preta, Cigana, Sutinga,
Graveto, Jacomod. Salangorzinha, Jacaré and Platina, carried outin 1969-72, at the Escola de Agronomia
da Universidade Federal da Bahia, Crus das Almas, in Colonia latosoil tertiary sediment of Barreiras series
on flat lands (“tabuleiro™), in a humid tropical climate, withan annual rainfall of 1,196 mm, medium annual
temperature of 24.4°C. The best results were obtained with the varieties Salangor preta, Cigana, Sutinga and
Graveto, which yielded 20.47, 23.56, 20.51 and 21.13 tons| ha, respectively. (Author’s summary) D02 D03

0472-3350 OBIHARA, C. H. Effect of Acioa barteri fallows on the fertility of an acid sandy soil in
Nigeria, Publ. Comm. Techn. Cooper Africa 98:462-470. 1967. Engl., Sum. Engl.. 21 Refs,

Cassava. Yams. Maize. Shifting cultivation. Fertilizers. Soil fertility. Cultivation systems. Fallowing.
Nigeria.

Field experiments covering a total area of 35 acres were carried out on 2 sites on the acid sandy soils of
southern Nigeria, ncar Benin City. The effect on soil fertility of a fallow of the naturally regenerated bush was
compared to that of similar planted fallows of the local dominant shrub, Acioa barteri. The effects of varying
lengths of the Acioa harteri were also compared. The effet ~¢ these fallows on sail fertility were measured
by a 2-year cropping period of intercropped yams, cassava and maize, which followed cach fallow in a
repeating rotation. The results showed conclusively that the Acioa harteri fallow did not restore soil fertility
better than the natural bush fallow. The productivity of the soil improved with increasing length of fallow.
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The optimum fallow period appeared to be 3-4 yearsaftera 2-year cropping period, This pattern of variation
is obtained whether one considers the effect of the fallows on the individual crops or on the total overall
productivity of the land after a fallow phase. The experimental treatments had 8 replications and conclusions
are based on the consistent results obtained over the past 3 years. (4uthor's summary) D02 K01

0473-1865 CORREA, H.eral. Infuencia da época de plantio na produciio de raizes e ramas na cultura da
mandioca (AManihot esculenta Crantz), (The influence of time of planting on the production of roots
and stems of cassava, Manihot esculenta Crantz). Sete Lagoas, Minas Gerais, Brasil, Instituto de
Pesquisas Agropecuarias do Centro-Oeste. Boletim técnico no. 19. 1973. 6p. Port., Sum, Port., Engl.,
14 Refs., Illus.

Cassava. Manihot esculenia. Cultivation. Planting, Timing. Roots, Stems. Productivity. Brazil.

Results of 4 experiments conducted at the Instituto de Pesquisas Agropecuarias do Centro-Oeste, IPEACO
in Sete Lagoas, state of Minas Gerais (Brazil), in a brown red latosol, clayish texture, “cerrado™ phase,
showed that the planting of cassiva (Manihort esculersta Crantz) in the period from Oct. 5-Dec. 20 gave the
best production of roots; planting in the period from Sept. 20-Jan. 20 gave the best production of branches.
The data suggest that the increase in rain during the first rainy period did not influence the production of
roots and branches; however, during the second rainy period, this increase was significant. The increase in
iain during the dry periods contributed towards the greatest production of roots. (Author's summary) D02
D03

0474-1871 DOLL,J. D. and PIEDRAHITA, W. Margen de selectividad de varios herbicidas en la yuca,
(Margin of selectivity of various herbicides in cassava). Revista Comalfi 1(1):14-19, 1974, Span., Sum.
Span., Engl., 8 Refs,

Cassava. Manihot esculenta. Herbicides. Weeding. Cultivation. Research. Field experiments, Colombia.

Twenty-six herbicides were evaluated at 3 rates each in cassava (Manihot esculenta Crantz). For the 21
preemergence herbicides, planting was done before application in half the plot and then in the other half.
After incorporating the 5 preplant-incorporated products, half the plot was ridged before planting while the
remainder was planted without ridging. The recommended rate for heavy soils was applied, plus the double
and quadruple of this rate, to establish the margin of selectivity. Injury ratings taken 30, 45,60,90 and 110
days after planting showed that the herbicides linuron, norea, fluometuron, chlorbromuron, diuron,
fleorodifen, nitrofen, pronamide, mcthazole, butachlor, alachlor, DNBP, chloramben, cyanazine,
benthiocarb, trifluralin and nitralin were highly selective in cassava. Ametryne, prometryne, terbutryne and
butilate had marginal sclectivity; and atrazine, bromacil, karbutilate, EPTC and Vernolate were toxic even
at the lowest rate. There was no increased toxicity by planting before rather than after the application of the
preemergence products nor by planting in ridged or in unridged soil after incorporating the preplant-
incorporated compounds. (Author's summary) D02

0475-0775 NORMANHA, E. S. and PEREIRA. A. S. Melhores épocas de plantio para mandioca, (The
best times for planting cassava). Revista de Agricultura (Brazil) 23:237-248. 1948. Port., Sum, Port.

Cassava. Planting, Climatic requirements. Temperature. Harvesting. Cuttings. Tuber productivity.
Canopy. Cultivation. Productivity. Timing, Brazil.

The custoinary method of growing cassava in the Brazilian state of Siio Paulo is to plant in October at the
beginning of the rainy seasonand to harvest either after one growingscason of 8 to 10 months (when the crop
is for domestic use) or in the second yearafter 18-22 months or 2 growing scasons (when the crop is to
be processed for commercial purposes). Harvesting daies may range from April to August and even
September, but starch and bulk yield are best with dune-July harvesting. In 1946-47, experiments in 4
different parts of the state tested (a) sowing on the 15 th of cach months from May-October and (b)
harvesting in the following year on the I5th of April, June and August, respectively, There were 720 plants
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per treatment per locality. Vassourinha, the variety most commonly grown in S3o Paulo, planted by the
normal regional method, 6-in mature stems being placed horizontally at the bottom of 4-in deep furrows and
completely covered with earth. Mcan temperature is a few degrees below 20°C from May-August, rising a
little in September and October. Rdmfnll is moderate in May, good in June-July, absent in August, good in
September and October. The Mny-.lune plantings gave the highest yiclds; namely, double that of the October
plantings. The date of planting had little effect on the percentage of shoots or density of stand. The time of
harvesting was of influence in so far as root yield rose from April-June in every case; but in Angust
(compared to June) root yield was cither bigher, lower or the same, according to locality. The use of 8-in
stems for planting is reccommended; May-August is regarded as the optimat planting scason and June and
July as the ideal harvest months for this region. Earlier planting may make tillage more difficult since, the
ground is harder, dried and stubble-covered; but the use of tractors and disk harrows can overcome this
difficulty. (Summary by Field Crops Abstracts) D02

0476-0611 DENTAN, R. K. Some Senoy Semai planting techniques. Economic Botany 25:136-150.
1971. Engl., 5 Refs., IHus.

Cassava. Planting. Cuttings. Storage. Ecology. Cultivation, Malaysia.

This is an_ anthropological study on planting techniques of the Senoi Semai, aboriginal Austroasiatic-
speaking swidden horticulturists of central Malaya. Cassava is not a major crop. Information is given on
storage, preparation and planting of cuttings. (Summury by H.J.S.) D02

0477-0357 SMITH, B. G. C. Variety trials with Amani cassava in Seychelles. East African Agricultural
and Forestry Journal 35(3):319-320. 1970. Engl., 4 Refs.

‘Cassava. Research. Field experiments. Cultivars, Productivity. Human nutrition,

A series of experiments were carried out to compare the yield of 6 imported and 2 local cassava varieties on
two different soil types in Seychelles. The most palatable and suitable varieties for human consumption
proved to be the local varieties, Shophie and Droite. (Author’s summary) D02

0478-0433 SANCHEZ DE B, C. A, and RODRIGUEZ, N. F. Conservacion invernal de tallos de
mandioca destinados a estaca-semilla en la provincia de Misiones. (4 study of three methods to store
cassava stemt cuttings during the winter in the province of Misiones). Revista de Investigaciones
Agropecuarias (Serie 2) 4(17):331-349. 1967. Span., Sum. Span., Engl., 12 Refs.

Cassava. Cuttings. Propagation materials. Storage. Stems. Argentina,

A comparison was made of several methods for storing cassava stem cuttings during the winter. In the
province of Misiones (Argentina), cuttings made from one-year-old stems are harvested inthe fall when they
are mature and are stored during the winter until the spring planting period. The methods were evaluated
statistically, according to an analysis of variance, with significant results. Three main.variants were used:
placing stem cuttings in a straw hut, in the forest and in an open field. In addition, several subvariants were
studied: placing cuttings vertically, horizontally, and covering cuttings completely with soil or straw (or
both). At the end of the storage period, a recount was made to ascertain the numbér of healthy viable stems
that could be planted. It was found that the best method was storing the cuttings in a horizontal position in
an open field, completely covered with soil and under the cover of a straw roof, This method yielded an
average of 98.7 viable stems and 91.5 sprouted cuttings. By comparison, the inost common method used in
Misiones (storing the cuttings in vertical or horizontal positions inthe forestand covering them with straw or
soil) produced low percentages ranging from 20.3-37.3% viable stems and 46.5-48.85 sprouted cuttings. An
exccption to this was the subvariant in which stem cuttings werc stored in the forest, covered with soil and
kept bencath a straw roof. This method produced almost as good results as the best treatment. The methud
of placing stem cuttings in a straw hut was rejected because results were not as good and the other methods
are easier to use, (Swmmary by T.M.) D02
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0479-0418 KROCHMAL, A. Propagation of cassava. World Crops 21(3):193-195. 1969, Engl., 10 Refs.,
us.

Cassava, Propagation. Planting. Cuttings. Spacing. Cultivation.

Methods of propagating cassava (Manihot utilissima) in different tropical countries are reviewed. Taking
into account local conditions, best results are usually obtained from horizontal planting of 22.5 to 30 cm-
long cuttings in 80 to 100 cm rows. The cuttings should be selected from basal or midsection wood, having no
less than 3 buds each, and should habe been stored for no longer than 8 weeks in a relatively cool, well-
ventilated storage area. (Summary by Tropical Abstracts) D02

0480-0405 CHANT,S. R.and MARDEN, J. A. A method for the rapid propagation of cassava cuttings.
Tropical Agriculture (Trinidad) 35(3):195-199. 1958. Engl., Sum. Engl., 6 Refs., lllus.

Cassava. Propagation materials. Shoots. Roots. Plant growth substances. Plant development. Propagation.
Cuttings.

A technique is described for the rapid multiplication of cassava by means of excising the young green shoots
from the parent cutting. This stimulates the development of dormant buds; and if care is taken in handling
the excised shoots, they will produce roots and grow normally. Hormone treatment facilitates root
production although an adverse effect on the survival of the cuttings may be produced when the hormones
are used in concentrations above 10 ppm. (Author's summary) D02

0481-0572 CHESQUIERE, J“ Amélioration de 1a méthode de plantation du manioc. (/mproved method
of planting cassava). Bulletin Agricole du Congo Belge 19(4):602-604. 1928. Fr., Illus.

Cassava. Planting. Cuttings. Field experiments. Propagation materials. Plant reproduction. Cultivation,
Manihot esculenta. Zaire, .

Until recently, cassava (Manihot esculenta) was planted using small cuttings of 15-22 ¢cm; it was accidentally
discovered that by planting the entire shoot, roots matured after 4 1|2 months, as compared with at least 9
months with the old procedure. Cuttings (3 cm in diameter) should be as straight as possible, optimum
slanting is about 60° so that there are buds all along the cutting. Plant the cuttings so that they will be
intertwined. (Summary by P.A.C.) DO2

0482-0390 BOLHUIS, G. G. Ongekeerd geplante stekken van cassave. (Cassava cuttings planted
inversely). Landbouw (Java) 15:141-151. 1939. Dutch., Sum, Engl., 4 Refs., lilus.

Cassava. Propagation. Propagation materials. Cultivation. Cuttings. Planllng. HCN, Productivity.
Cultivars. Field experiments. Indonesia.

As carly as 1908, Van der Stok conducted an experiment with cuttings from the cassava varieties Manis,
Begog and Penang, planted normally and inversely. He found that at an age of about 5 months, the cuttings
planted inversely showed a marked decrease in stem, leaf and root weight and in the number of roots per
plant as compared to those planted normally. The number of stems per plant, however, had increased. In
1938 this experiment was repeated with other varicties (the former were no longer available) in order to
investigate (a) whether the results obtained by Van der Stok were also valid at the age of about 9 months; (b)
whether, in view of the greater number of stems on the cuttings planted inversely, this might be a possible
method for quick propagation of valuable material; (c) whether the opinion prevailing among the native
population is correct that roots of cuttings from poisonous varieties of cassava planted inverszly are more
bitter (and consequently more poisonous) than those from cuttings planted normally. From the results of 2
experiments, (one harvested at the age of 9 mo and the other at the age of about 6 mo), the following
conclusions were drawn: (1) Cuttings planted inversely produce many more stems than cuttings planted
normally, but this had an unfavorable effect upon the number of useful cuttings. (2) Since the inverse
planting of cuttings greatly reduced root yield, a control of recently planted cuttings to the right method of
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planting might prove to be of economic value. (3) The natives' opinion that roots of cuttings of poisonous
cassava varicties planted inversely must be more poisonous than the roots of cuttings planted normally, was
confirmed. The effect of inverse planting upon roots of cuttings from nonpoisonous or only moderately
poisonous varieties was very small, (Author's summary) D02

0483-0349 KUMAR, H. Mechanization of cassava planting, Ghana Farmer 6(3):102-104, 1962. Engl.,
Iilus. ‘

Cassava. Planting. Harvesting. Mechanization. Agricultural equipment. Ghana,

The Government of Ghana has directed its agricultural policy toward mechanization and establishment of
large-scale state farms. Accordingly, experiments were carried out at the Pokoase Agricultural Station to
attempt the mechanization of cassava (Manihot esculenta Crantz), used in Ghana as a food and also as
source of starch and tapioca. These experiments proved that cassava stalks could be cut successfully by a
midmounted mower; thereafter, the roots could be lifted mechanicaily by using a midmounted disc-terracer.
An acre can be harvested in | 1| 2 tractor hours, for which ordinarily S man-days are required. Attempts were
also made to plant the crop mechanically. After the basic cultivation operation of plowing and harrowing,it
was possible to plant this crop mechanically by (1) modifying a Massey-Ferguson ridger to work as ridger-
cum-planter (two operations in one) and (2) by modifying a duck-foot cultivator to work as a 6-row planter
after the area has been ridger. It takes an average of 2 h 10 min to ridge and plant | acre, as compared to 4
man-day|acre for planting alone. Collecting and cutting sets for planting and hand harvesting showed
savings of about 7% in favor of mechanization, (Summary by P.A.C.) D02

0484-4924 COELHO, C. A influencia do espacamento na cultura de mandioca. (The influence of planting
distances in cassava cultivation), Boletim da Secretaria de Agricultura, Industria e Comercio
(Pernambuco, Brazil) 1(2):119-121. 1945. Port.

Cassava. Spacing. Tuber productivity. Starch productivity. Field experiments. Brazil.

Trials using 27 randomized block treatments were conducted in També, state of Pernambuco (Brazil) to
determine optimum planting distances. Variations studied between rows ranged from 0.60-1.60 m; the
difference between plants was from 0.10-0.30 m less than the distance between rows. At 18 mo, the
production ranged between 10,402 kg| ha (1.40 m x 1.30 m)and 20,555 kgl ha (0.60 m x 0.30 m), yiclding 2.24
and 0.642 kg| plant, respectively. After calculations were made of these stakes| ha, it was decided to conduct
a 3rd trial (1.20 m x 1.50 m), using fewer stakes| ha, which permitted mechanized weeding up to 3 mo. The
highest percentage of starch was obtained in this treatment. Planting distances did not noticcably affcct
starch formation according to samples analyzed. (Summary by L.C. Trans. by T.M.) D02

0485-0581 HOSSNE,G., A.J. A study of mechanizlng the harvesting of cassava (Manihot esculenta
Crantz) Thesis. Silsoe, Bedford, England, National College of Agricuitural Engineering, 1971. Engl.,
48 Refs., lllus.

Cassava. Muanihot esculenta. Tubers. Harvesting, Cultivation. Agricultural equipment, Mechanization.
Production. Costs. Productivity, Economics. Field experiments, Research,

The objectives of this work were to gather all possible information about systems and machines used at
present in the harvesting of cassava and to specify all the requirements that must characterize such a
machine. Plant characteristics and culture are reviewed in detail. The proposed machines (sketches included)
for the harvesting of cassava tubers arc a land-clearing tlade; a groundnut digger-shaker and windrower for
harvesting in friable soils, a highly promising root crop harvester with a vibratory system which allows the
loosening of the tubers; a modified beet or potato harvester and the pulling up of tubers with a modificd pair
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of belts or an inclined spring-loaded belt used in the harvestin'g of beets. Economic assessment of
mechanizing cassava harvesting with the use of the existing machinery and the proposed machinery is given,
(Summary by J.L.S.) D02 J0O

0486-0762 BRANDAO, S. S. Ensaio sobre sistemas de plantio da mandloca. (A trial on planting
systems for cassava).  Revista Ceres 11(61):1-7. 1959, Port., Sum. Port., Engl., 7 Refs., Illus.

Cassava. Cultivation. Planting. Cuttings. Productivity. Tubers. Roots. Rooting. Harvesting. Propagation
materials. Field experiments. Developmental stages.

Two systems of planting cassava were compared in fine textured soil (“masape™): (1) Cuttings of 40 cm
length, planted vertically. The lower 10 cm were placed into the soil. (2) Cuttings of 20 cm length, planted
horizontally, 10 cm*deep in the soil (the prevailing practice). The following conclusions were renched:
Treatment | gave a yield increase of about 30% over treatment 2. The cassava roots in treatment | penetrated
about 5 ¢cm deeper than those of treatment 2. Figures are given to illustrate the different distribution of the
root system in the 2 treatments. Harvesting is easier in the case of treatment 2. (Author's summary) D02 CO1

0487-0356 ESPINO, R. B. Effects of 2,4-D on some common plants. Philippinc Agriculturist 32:60-64.
1948. Engl.

Cassava. Herbicides. Manihot esculenta. Weeds. Pests, Weeding. Cultivation. Phllippines,

Among the 7 garden or farm weeds sprayed with 2,4-D solutionat the rate of 2.3 gof2,4-Dpowdertomakea
liter of solution, no apparent harmful effect was observed on Cyperus rotundus, Imperata cylindrica and
Paspalum conjugatum. Elephatopus scaber and Mimosa invisa recovered from wilting. Synedrelia nodiflora
was killed outright. One group of Amaranthus spinosus was killed, but another group was not. Among the
ornamental and food-producing species, no harmful effects whatsoever were observed on Canna indica,
Ory:za sativa and Zea mays. Momordica charantia recovered from the wilting temporarily caused by the
weed killer. The 2.4-13 solution was rather harmful to Manihor utilissima and fatal to Phaseolus lunatus.
From the results, it is obvious that this weed killer in the concentration tested cannot kill the S tost common
and most troublesome garden and farm weeds in the Philippines. Other concentrations may be tried later,
(Author’s summary) D02

0488-0328 ENYI, B.A.C. The effect of age on the establishment and yield of cassava setts (Manihot
esculenta Crantz).  Beitrage zur  Tropischen und Subtropischen Landwirtschaft und
Tropenveterinarmedizin §(1):71-75. 1970. Engl., Sum. Engl., Germ., Fr., Span., 3 Refs., Illus,

Cassava. Propagation. Propagation materials. Cuttings. Timing. Composition. Mineral content, N, K.
Tuber productivity. Stems, Ca. Magnesium. P, Water content. Rooting. Dry matter. Manihot esculenta.

The chemical composition of cassava sctts varied in different sections of the stem. Tuber yield increased with
anincrease in the age of the sett, Positive linear relationships between the dry matter of the setts, the Nand K
content in the setts and tuber yield were established. Best planting setts for high tuber yield were those taken
from the oldest sections of the stem. (Author's summary) D02 C03

0489-0755 BERTONI, M. S. Conservacién de la rama de mandioca. (Preservation of cassava cuttings),
Cartilla Agropecuaria (Paraguay) nos, 81-83:31-33, 1945, Span.

Cassava. Cuttings. Temperature, Slornge'. Paraguay,

Cassava cuttings should be stored in a dry place. Under such conditions, cuttings maintain their viability
after S months storage. A sample of cuttings which showed signs of a rotting discase ("urupé”) were useful as
plantings after more than 6 months of storage in a wood house during the dry season. (Summary by H.J.S.)
D02



0490-3071 THE CULTURE of cassava. Agricultural and Industrial Life 19(9):6-7, 35. 1957. Engl.
Cassava. Cultivation. Stems. Cuttings. Propagation. Propagation materials. Production, Phiiippines.

Notes are given on land preparation, planting and pests. Information given deals with the following:
propagation. planting, entire stalk versus ordinary cuttings, effect of the age of cuttings, the effect of monthly
planting, on yield and production costs, weeding and cultivation, fallowing, manuring and fertilization.
(Summary by H.J.S.) D02

R

0491-3059 SYKES, J. T. and HARNEY, P. M. Rapid clonal multiplication of manioc from shoot and
leaf-bud cuttings. Journal of the Royal Horticulturai Society 97(12):530-534, 1972, Engl. 12 Refs.

Cassava. Manihot esculenta. Clones. Cultlvars, Propagation materials. Cuttings. Shoots. Plant-growth
chambers. Propagation. Rooting. Plant development,

A description is given of methods of propagation using lignified and nonlignified stem cuttings and leaf-bud
cultings, which were successful for 3 clones of Manihot esculenta. in CMC9 and CMC84, hardwood cuttings
having several buds produced a threefold increase in the number of roots when treated with indole-3-butyric
acid, but this effect was less pronounced in CMC39. (Summary by Plant Breeding Abstracts) D02

0492-3050 ARISMENDI, L. G. Epoca de siembra y tiempo de cosecha dei cuitivo de la yuca en Sabana de
Jusepin. (Planting and harvesting time of cassava in the Savanna of Jusepin). Tropical Root and
Tuber Crops Newsletter no. 7:25-28. 1974, Span., Sum. Span., Engl., 6 Refs.

Cassava. Manihot esculenta. Planting. Harvesting. Timing. Cuitivation. Productivity. Field experiments.
Venezuela.

In experiments in the Savanna of Jusepin, the best time to plant the cassava variety Pata 'E Negro was the
month of May; the time to harvest was 11-12 months after planting. Yields varied from 16.3 to 28.8 tons| ha.
(Author’s summary) D02

0493-0431 RODRIGUEZ, N. F. and SANCHEZ DE B, C. A. Importancia del tipo de estaca para la
produccién de mandioca en Misiones. (The importance of the type of cutting for cassava productinn
in Misiones). Revista de Investigaciones Agricolas 17(3):289-302. 1963. Span., Sum, Span., Engl., 29
Refs,

Cassava. Cuttings. Tuber productivity. Propagation. Propagation materials. Starch productivity.
Productivity. Planting. Cultivation. Argeatina.

An experiment studying 3 types of cuttings for cassava production was carried out in Loreto (Misiones,
Argentina) during the years 1954-57. The trials were planted on terraces built on contour levels provided
with good drainage because of the hilly ground characteristic of the area. This system is satisfactory for
conserving the soil, but in rainy years a small percentage of roots were damaged by the excess moisture that
accumulated in the terraces. The results of the trials were compared by analysis of variance; it was found that
it was better to use 25-30 cm cuttings, planted horizontally and covered with earth (variant “b"), instead of
using short cuttings of 8-10 cm (control), as is usually done in this region. Results obtained with variant“b™
were highly significant, yielding 24.8 and 23.6 tons| ha of roots and 5.0-4.8 tons| ha of starch. The control
yielded 16.7 and 3.1 tons| ha of roots and starch, respectively. The significant difference was found to be
4,628 tons| ha (595) and 6.278 tons| ha (1€¢); the coefficient of variability was 9.16;. Variant *b* not only
outyielded the control but also facilitated harvesting greatly; and a greater percentage (95.8%) of the cuttings
were viable. Variant “b" produced 120,000 roots| ha, as compared to 75.000 fur the control. Variant “b™
cuttings produged 79,000| ha with a diameter bigger than 2 cm, as compared to 63,000 for the control.
Variant “a” (long cuttings planted at an angle and 2| 3 covered with earth) also had a high percentage of
viable cuttings (99.1%). Variant “a™ plants produced the most uniform root and starch yields which were
very similar to “b™”. Because of the red clay soil, some difficulty was encountered in harvesting the roots,
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which were deeper; thisalso increased harvestingcosts. Variant b " is the most advantageous for thisarea;in
the decp, sandy soils of other regions, variant *a™ may be more convenient. The short cuttings (control
method) should be used only when there is a scarcity of cuttings. (Author's summary) D02 D03

0494-2119 KOCH, L. Het plantn van cassave volgens de methode van Heemstede Obelt vergeleken met de
gewone bij de bevolking in swang zijnde methoden. (Planting cassava according 10 the Heemstede
Obelt method as compared 10 popular methods). Teysmannia 27:240-245. 1916. Dutch.

Cassava. Planting. Cultivation. Productivity. Propagation materials. Propagation. Cuttings.

The Heemstede Obelt method consists of planting cassava stakes in ridges, withabout a 12-cm-long bamboo
splint in the bottom part of the cassava stake to prevent it from falling over. It is said that by treating the
bamboo, termite and cutworm damage is reduced. the method, however, did not increase yields, either of
germinated shoots or total dry weight. Planting stakes horizontally produced less yield and increased lodging
as compared with stakes planted vertically or at an angle. (Summary by A. van S.) D02

0495-3330 CONDE T., M. L. EI cultivo de }a yuca. (Cassava cultivation). Revista de Agricultura,
Industria y Con.lercio (Puerto Rico) 35:166-169. 1944. Span., Sum, Span., lllus.

Cassava. Cultivation. Harvesting. Planting. Spacing. Cultivars. Puerto Rico.

Brief notes are given on cassava cultivation. Data deal with soil requirements, characteristics of several local
(Puerto Rico) varieties, land preparation, planting, manuring, weeding, diseases and pests and harvesting.
(Summary by H.J.S.) D02

0496-3309 DIMACALL A. The sugar cane cassava planter. Agricultural and Industrial Life.26(8):12.
1964. Engl., lllus.

Cassava. Planting. Cultivatlon. Agricultural equlpment. Philipplnes.

The sugar cane-cassava planter makes furrows in the soil, drops fertilizer and cuttings, covers back the
cuttings as it forms a mound on it, and presses the soil pat. All these functions are accomplished in just one
passing. It comes in a single-row unit, but one or twa units €an be hitched toa tractor at one time, leaving 90-
120 cm between rows. A single unit alone can plant a hectare of sugar cane in about 7hours and can be used
on any kind of terrain. The factory is located in Caloocan (Philippines). (Summary by H.J.S.) D02

0497-3414 LOZANOT.,J.C.and WHOLEY, W. A technlque for the productlon of bacteria-free planting
stock of cassava (Manihot esculenta Crantz), Cali, Columbia, Centro Internacional de Agricultura
Tropical, 1973. 7p. Engl., Sum. Engl., 11 Refs., lllus,

Cassava. Propagation. Rooting. Shoots. Cassava bacterlal blight. Cultivatlon, Diseases and pathogens.
Pests. Bacterioses. Pest control. Colombia.

A method of rooting shoot tips is described, whereby plants free from cassava bacterial blightwere produced.
The use of this method, in addition to cultural practices, is proposed for preducing pathogen-free foundation
stock for a planting material certification program. (Author'’s summary) D02 E02

0498-2241 ENYI, B.A.C.  The effects of spacing on growth, development and yleld of single and multi-
shoot plants of cassava (Manihot esculenia Crantz). 11, Physlologleal factors. East African
Agricultural and Forestry Journal 38(1):27-34. 1972, Engl., Sum. Engl., 3 Refs., lllus.

Cassava. Spacing. Gruwth. Dry matter. Leaf area. Productlvity. Shoots. Tuber productlvity. Plant
assimilation. Plant physiological processes. Plant physlology. Leaves, Plant development.
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Experiments were designed to study the effects of spacing on the development and yield of cassava plants
Wider spacing encouraged greater dry matter production per plant but total dry matter produced per hectar,
decreased with increased spacing distance. The portion of total dry matter diverted into the root tubers wa;
greater in single- than in multishoot plants, the reverse being true with regard to the portion diverted into th
stems, There appeared to be an inversc relationship between stem: tuber ratio and tuber production in thi:
cassava variety. Single-shoot plants had greater net assimilation rate (E) and mean bulking rate (B) thar
multishoot plants; in the latter * E" increased with increased spacing distance. Multishoot plants had greate
leaf area index (L) than single shoots; and in both, “L." increased with increasing plant density. The
relationships between leaf area, net assimilation rate, bulking rate and root tubers are discussed. (Author’
summary) D02 CO0

0499-0629 MENEZES, D. M. DE. Epocas de plantio e colheita da mandioca. (Cassava planting an¢
harvesting seasons). In Reunifio da Comissio Nacional da Mandioca, 5, Sete Lagoas, Minas Gerais.
1971. Anais. Sete Lagoas, Minas Gerais, Instituto de Pesquisa Agropecuaria do Centro-Oeste, 1971.
pp. 59-62. Port.

Cassava. Planting. Harvesting. Productivity. Climatic requirements. Cultivation. Brazil.

Field trials were carried out to determine the best planting and harvesting seasons (months) of two local
cassava varieties, Work was conducted under normal growing conditions; i.e., without irrigation, drainage
or manuring. Yields varied greatly according to planting scason. Influence of winds, as well as of monthly
rainand temperature variations, were analyzed in relation to differences in yields. Yields were affected only if
rainand temperature decreases occurred before the 4th-6th month after planting. (Summary by 11.J.S.) D02

0500-0288 RODRIGUEZ, N. F. and SANCHEZ DE B, C. A. Tipo apropiado de estacas para la
plantacidn de la yuca. (A ppropriate type of cuttings for the propagation of cassava). Tierra 20(4):287,
325. 1965. Span.

Cassava, Cultivation. Cuttings. Propagation materials. Field experiments. Productivity. Research.
Argentina,

Cuttings 25-30 cm long, planted (1) at an angle and covered two-thirds with earth and (2) horizontally, were
compared with cuttings 8-10 cm long, planted horizontally and completely covered with earth. Results
showed the advantage of using long cuttings. Yields of roots| starch in tons| ha are relatively higher. Long
cuttings, planted horizontally, yielded 6.9 tons more| ha than short cuttings and are recommended since
some difficultics were encountered in harvesting plants from cuttings planted at an angle. (Summary by
J.L.S.) D02 D03

0501-0445 MACHADO S, A. Enraizamiento de la yuca. I. (Cassava rooting. 1.). Colombia. Centro
Nacional de Investigaciones de Café. Boletin Técnico 1(4):23-40. (Cont.). 1949. Span., Sum. Span., |5
Refs., filus.

Cassava. Cuttings. Planting. Spacing. Propagation materials. Cultivation. Harvesting. Productivity,
Colombia,

This is a literature review on the cultivation of cassava, Manihot dulcis (G.F. Mild) M. Three field
experiments were carried out in 2 sites planned as randomized blocks with 2 treatments (vertical and inclined
cuttings) with £ replicates each. Cuttings were planted at 1.2m in plots of 5 columns and 6 rows. The 18
peripheral cuttings were not used for experimental measures. Soil fertility differences were controlled, using
blocks of equal fertility. Tubers were harvested, weighed, counted and measured, and classified as
commercial or noncommercial. Diameter was measured at 10 cm above the ground to establish a correlation
between tuber weight and stem thickness. Results are presented in tables, photographs and drawings.
Variance analysis and significance tests were performed. Linear and curvilinear coefficients were calculated,
as well as the difference and significance level. (Author’s sumimary) D02
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0502-2333 LAN, M. J. Lemanioc a la Station de Thanh-Ba, 1907-1908. (Cassava in the Station of Thanh-
Ba, 1907-1908). Bulletin Economique de I'lndochine no. 74:532-538. 1908. Fr,

Cassava. Cultivation. Planting. Spacing. Cuttings. Propagation materials, Cultivars, Field experiments,
Inter-cropping. Cultivation systems. Productivity. Costs. Fertilizers. Manures,

A trial was carried out to compare 2 local varieties (sweet and bitter) to 1 variety (Maniot Soso or Manioc
Bougquet), introduced from Reunion. The influence of a legume crop (Mucuna utilis) intercropped with
cassava was also studied. Cuttings 5-10 cm long were planted flat in sandy-clay soils in holes 10-15 cm deep
and covered with 5 cm earth. Manioc Bouquet was planted in Nov., 1906 and harvested from April-May,
1908; the local varieties were planted in March, 1907 and harvested from Feb.-March, 1908. Highest root
yields were obtained from Manioc Bouquet, 12,445 kg| ha; sweet cassava yielded 7,461 kgl ha and bitter
cassava, 6,275 kg| ha. No significant influence of Mucuna utilis on cassava was observed. Production costs
are discussed. (Summary by J.L.S.) D02 K01

0503-3283 CORREA, H. Produgio e composigio quimica de rafzes e ramas de mandioca em diversas
épocas de colheita e o efeito da poda na produ;“o de raizes. (Production and chemical composition of
cassava tubers and branches during several harvesting seasons and the effect of pruning on tuber
production). M.S. Thesis. Vigosa, Brasil, Universidade Federal de Vigosa, 1972. 49p. Port,, Sum,
Port., 30 Refs.

Cassava. Stems, Tubers. Productivity. Pruning. Tuber productivity. Starch productivity. Foliage. Protein
content. Composition. Brazil,

Pruning at 6, 9 and 12 mo reduced tuber yields; by 57.2%, 56.3% and 47.4%; pruning at 15 mo did notaffect
tuber yields. Higher branch yield took place at |5 mo and higher tuber yield at 18 mo. Higher protein content
in the branches occurred at 6-12 mo and at 6-9 mo in the tubers, (Summary by H.J.S.) D02 D03

0504-2951 SANTOS, G.A.L. DOS,, et al. Controle quimico de ervas daninhas na cultura da mandioca
(Ma:ihot utilissima Pohl). (Chemical control of noxious weeds in cassava fields). Bioldgico
39(8):195-198. 1973. Port., Sum, Engl., 5 Refs.

Cassava. Manihot esculenta. Weeding. Herbicides. Weeds. Pests. Pest control, Brazil.

This paper reports 2 experiments performed during 1971-1973 by the Biological Institute of S3o Paulo
(Brazil), where several herbicides were applied. Preplanting: Karbutilate at 1.00 kg| ha and 2.00 kg| ha;
tritluralin at 1.00 kg and 2.00 kg and trifluralin + diuron at 1.00 kg + 2.00 kg, respectively. Preemergence:
Karbutilate at 1.00 kg and 2.00 kg} ha and diuron and fluometuron at 2.00 kg and 2.50 kg| ha, The weeds
were represented by Digitaria sanguinales (L) Scop., Brachiaria plantaginea (Link) Hitch., Richardia
brasiliensis Gomez, and Sounchus oleraceus L. The best results were obtained with trifluralinat 1.00 kgand
2.00 kg, and trifluralin + diuron, in preplanting, and with Karbutilate in preemergence. Under the described
conditions of these 2 field experiments, the products did not cause any injuries to the cassava crop. (4. «whor's
summary) D02

0505-3315 SCAIFE, A. The effect of 2 cassava “fallow” and various manurial treatments on cotton at
Ukiriguru, Tanzania., East African Agricultural and Forestry Journal 33(3):231-235. 1968. Engl..
Sum. Engl., § Refs., Hus.

Cassava. Fertilizers. Cultivation. Cotton. Weeding. Economics. Productivity. Costs. Soil fertility.
Fallowing. Manures. Dung. Rotational crops. Cultivation systems. Production., Field experiments.
Tanzanix,

This experiment was designed (1) to compare the effects of 2 or 3 seasons of a cassava “fallow” crop onthe
following 3 cotton crops, (2) to estimate the contribution of weed growth in cassava to its fallowing effect,
and (3) to assess total production from cassava| cotton rotations and compare this with the total production
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from cantinuous cotton, It was found that a 3-year cassava break is profitable for unmanured cotton on
granitic sandy soils. Cassava yields are a bonus, as land would lie fallow otherwise. This system enables the
same amount of cotton to be obtained from smaller acreage, thus reducing costs of cultivation, weeding and
spraying. * Minjingu" phosphate (ground fossil guano) was a valuable fertilizer, (Summary by T.M.) D02
K0l

0506-0834 MACHADO, A. Enraizamiento de la yuca. II. (Cassava rooting. 11.) Colombia. Centro
Nacional de Investigaciones de Café. Boletin Técnico 1(5):3-16. (Cont.), 1951. Span., Sum. Span.,
Ilus.

Cassava. Field experiments. Fertilizers. Planting. Spacing. Cuttings. Productlvity. Tuber productivity.
Starch productivity. Timing. Cultivation. Colomblia.

This experiment was carried out to measure the differences in yield, tuber quality and starch content of
cassava when grown under different planting systems with variations in distance, quantity of cuttings per
hole and fertilizer application. The distances used were 1.20 x 1,20 m; 1.00 x 1.00 m and 0.80 x 0.80 m. In
relation to the quantity of seeds per hole, trials were made planting 1 or 2 seeds per hole, each hole being
separated by 10 cm in all the above distances. Fertilizers were applied 6 months after planting. Each plant
received an application of 30 g potassium nitrate and 30 g superphosphate of 20 concentration. The
experiment responded to the 2 x 2 x 2 factorial system with 3 replications; the varieties used in this
experiment were Yuca Amarilla and Siete Cueros and were harvested at 16 months. The cuttings used werc
15 cm long. The cultivation was made on the basis of the “single stems” process to standardize the different
treatments; as in view of the good vegetative development, it was necessary to cut the shoots of the main
stems. The roots were classified in two groups (a) commercial—more than 10 cm long and more than 4 cm
average diameter; (b) noncommercial—those not meeting these standards. Harvesting was made in the
center of each plot and on a quantity of plants varying from 18.5% to 35.7% of the whole plot excluding the
guard rows. After the classification of the roots, the harvested material was weighed. From every plot, 3 kg of
roots were taken and the starch content was determined using rural procedures. The average yield of
starch | ha was 8,433 kg; the average yield of roots reached 41,483 kg| ha. One kilogram starch was obtained
from 5 kg roots. With the best experimental combination (1.20 x 1.20) and just one “seed " per hole without
fertilization, 36,982 kg of commercial roots per hectare were obtained under experimental conditions.
(Author’s summary) D02 D03

0507-0497 MACHADO S, A. Enraizamlento de Ia yuca. 111, (Cassava rooting. I11). Colombia. Centro
Nacional de Investigaciones de Café. Boletfn Técnico 1(12):17-28. (Concl.). 1950. Span., Sum. Span.,
Hlus.

Cassava. Rooting. Cuttings. Planting, Harvesting. Productlvity. Cultlvation.*Propagation materials.
Developmental stages. Colombia.

This part of the research done on cassava rooting compared propagation systems using long (100 cm) and
short (15-20 cm) stem cuttings, planted vertically and atanangle, respectively. The variety Yuca Amatilla or
Siete Cueros was used. The possibility of obtaining mature, high-yielding roots in half the normal time
(about 8 mo) was also studied. Main conclusions were as follows: (1) At 16 mo the use of short or long
cuttings was relative; roots were equal in length, diameter and quality. At 8 and 12 mo, plants from long
cuttings had developed more roots, but they were not fully developed so there was no real advantage in using
this system. (2) There were disadvantages to using long cuttings because it was difficult to obtain
propagation material and plants were not resistant to lodging. (Sunmary by T. M.) D02

0508-3355 MOGILNER, I. eral. Influencla de la parte aérea de Manihot flabellifolia en la formacién de
rafces reservantes de Manihot esculenta utilizado como pie. (The influence of Manihot flabellifolia as a
scion in the formation of storage roots by Manihot esculenta as a stock). Bonplandia 2(10):137-142,
1967. Span., Sum. Span., Engl., lllus,
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Cassava. Manihot flabellifolia. Grafting, Tubers. Leaves. Tuber development. Propagation, Produéllvlly.
Manihot esculenta.

In reciprocal grafts of Manihot flabellifolia and Manihot esculenta, it was demonstrated that the graft M.
Jlabellifolia] M. esculenta (Mf] Me) produces a greater quantity of storage roots with greater dry weight than
M. esculenta. The graft M. esculenta| M. flabellifolia (Me| MI) does not form storage roots; its radicular
system is identical to M. flavellifolia’s. In the graft Mf| Mcand in M. esculenta the following deierminations
were made at 60, 75,90, 110, 130 and 155 days after grafting: foliar surface; aerial part, absorption rootsand
storage roots dry weight and foliar respiratory intensity. Results indicate that M. esculenta forms a greater
foliar surface and has more photosynthetic intensity than the graft Mf| Me, which translocates a greater
quantity of photosynthesized substances to the storage roots than M. esculenta. These resultsare statistically
significant. The greater number of storage roots formed by the graft Mf] Me may be due to a better
photosynthesis efficiency by the aerial part (M. flabellifolia) than M. esculenta, (Author's summary) D02
Col

0509-3814 MONTEIRO, F. P, Valor economico da mandioca e trabalho mecanizado no cultivo. (The
economic value of cassava and mechanized cultivation systems). Rural (Brazil) 51 1(43):16. 1963.
Port.

Cassava. Planting. Productivity. Mechanization, Weeding, Insect control. Brazil.

Cassava production tends to improve economically; in the state of Sfo Paulo; itis one of the principal crops
as far as area cultivated and production are concerned. Farmers have tried to improve their yields and have
been forced to mechanize their work. At the agricultural school Luiz de Queiroz in Piracicaba, several tests
have been carried out with the purpose of totally mechanizing agricultural practices. Cassava can be planted
almost perfectly with a stake planter, whose efficiency has already been proven and which plants 10 ha | day,
using only 8 people. Preemergence applications of herbicides are recommended at planting. The school at
Piracicaba is engaged in determining an optimal dose of insecticides to combat pests that attack cassava, as
well as in controlling diseases. (Summary by L.C. Trans. by T.M.) D02

0510-4785 ONOCHIE, B. E. Critical periods for weed control in cassava in Nigeria. Pans 21(1):54-57.
1975. Engl., Sum. Engl., 6 Refs.

Cassava. Weeds. Weeding, Hoeing. Productivity. Timing. Nigeria.

The effects of weed competitio. on cassava yield were assessed in 2 sets of treaiments. In the first set, plots
were kept weed free for specified periods and then weeds were allowed to grow. In the second set weeds were
allowed to grow initially for specified periods and were then eradicated. Effects were assessed from fresh
weights of cassava roots, and weed species commonly found in the plots were identified. The work was done
in the rain forest zone of western Nigeria. The predominant weed species were mainly annual broad-leaved
species, and competition from weeds at any period of growth after rooting reduced yield. The most damaging
effect on yicld was noted during early canopy formationand early tuberization (3rd mo after planting)and a
less damaging effect from the 4th mo until harvest. Where labor is a limiting factor in cassava production,
labor input should be applied duringthe 3rd moafter plantingto control weed growth. Weeding during this
period was as effective in ensuring a high yield of cassava roots as weeding throughout the entire period of
growth. (Author’s summary) D02

0511-2024 REYNVAAN, J. Over het planten van cassave, (On the planting of cassava). Landbouw
Nicuws 1954:9-12. 1954, Dutch., Ilius.

Cassava. Land preparation. Soil fertillty, Cuttings. Planting. Cultivation. Surinam.

Directions are given for planting cassava in Surinam, with remarks on the choice of soils, soil preparation
and of planting material. (Summary by Tropical Abstracts) D02
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0512-4640 BOLHUIS, G. G. Plantmateriasl en plantmethoden van cassave. (Cassavg planting material
and planting methods). Landbouw 23(1) 2| 3):97-107. 1951. Dutch., Sum. Engl., Jav., 25 Refs.

Cassava. Planting. Cuttings. Storage. Field experiments, Propagationt. Indonesia.

A compilation is given of available literature on experiments with planting matérial of cassava, with an
additional chapter on some unpublished experiments on storage of cassava cuttings in Bogor (Java). The
following conclusions were reached: (1) Cattings from the middle and the base of the branches arebetter
planting material than those from the top end. (2) Planting material imported from regions having no long
dry season into regions with a pronounced dry season will, when planted several years in succession on the
same soil, not degenerate, but will deteriorate, owing to cultivation under less favorable conditions,. (3)
Cuttings from plants older than 18 mo should not be used. (4) The recommended length for cuttings is 20-25
cm. (5) In accoidance with the method described by Carr and Chesquiére, planting of cuttings having a
length of about | m seems to have some advantages for root yield, but the amount required with this method
is prohibitive in regions where shortages of planting material are frequent. (6) Extra tillage of cassava plots,
e.g., hilling up, is not economical under Bogor conditions. (7),Selective thinning of so-called “double-
planted™ cuttings{2| hill)had no advantage over normal planting. (8) Oblique or horizontal planting of
cuttings did not affect yield.  (9) Cuttings yielded considerably less than those planted in the normal
manner. Contrary to general native belief, the poison content of roots from inverted cuttings of
nonpoisonous varieties was not increased. (10) The very laborious methods used by Ban Heemstede Obelt
for treating cuttings showed no advantage over normal planting. (11) Storage of cassava cuttings upside
down had no advantage over storage in the normal way. (12) Storage of planting material seldom Ied to
reduction in yield. In the case of some varietics, however, heavy losses of planting material occyrred. (13)As
the percentage of loss from storage of planting material is evidently not correlated with the nature and
number of the shoots formed during storage, other factors inherent to the specific characters of the clones
must be taken into account. (14) Cuttings made in the first months of the west monsoon had better keeping
qualities than those made later in the same season. (Author's summary) D2

0513-3240 NOTE SUR le mode de plantation des boutures de manioc. (Notes on methods of planting
cassava cuttings). Bulletin Agricole du Congo Belge 28(1):131-134, 1937. Fr., 3 Refs.

Cassava, Planting. Cuttings. Productivity. Branching. Propagation, Propagation materials. Stems.
Developmental stages.

Cuttings were planted horizontally, vertically and obliquely. Yield differences were not significant. When
planting vertically, the planter might invert the cutting, which can reduce yields, When planting horizontally,
the number of thin branches, which are useless as cutting sources, increases: thus oblique planting seems to
be the best method. (Summary by H.J.S.) D02

0514-3257 STUART, T..H. Good planting materials will give better cassava harvest. Agriculture at Los
Bados 12:16. 1972, Engl.

Cassava. Pianting. Propagation materiais, Cuttings, Cultivation. Stems. Propagation.

Cassava is propagated by cuttings. While any part of the cassava stem can be used, the best part is its mature
portion. For backyard planting, old and new stems may be used including the stump but not for large or
commercial planting. Cuttings 25-35 cm long may be taken from plants that are at least 10 mo. old. Remove
the top portion of the stem and divide the remaining part into pieces about 30 cm each. Sometimes, though,
you may need more planting materials than the few good cuttings you have. What you candois to plant these
few good cuttings in a small plot. When they have grown some, cut them into pieces 25 cm long. Then vou
can plant these cuttings in the field as parent plants. Bottom cuttings are better than those in the middle, but
the middle cuttings are also better than top cuttings. Avoid plunting cuttings that have a forked top or those
that have developed vegetative buds. Never use cuttings that have been cut 10 days before planting. Cut the
stems shortly befor planting. If you are forced to keep the stems for some time, tie them into bundles and coat
both ends of the stems with tar. Cut the stems in the field when they are to be planted. (Full text) D02
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0515-5036 PIEDRAHITA C,, W,, MESIA P., R. and DOLL, J. Control integrado de malezas y uso de
herbicidas PSI en yuca (Manthot esculenta Crantz)., Mtegrated weed control and ilie use of PPI
herbicides in cassava. Manihot esculenta Crantz), Revista Comalfi (Colombia) 2(2):89-103. 1975,
Span., Sum, Span., Engl,, 4 Refs.

Cassava. Weeding. Herbicides. Planting. Timing. Field experiments, Weeds. Productivity, Colombia.

Two studies were conducted to determine the best integrated weed control system for cassava (Manihot
esculenta Crantz), in addition to the selectivity of preplant incorporated (PPI) herbicides and their
interactions with the planting system. Three. preemergence treatments followed by hand weeding or a
directed application of paraquat were compared to systems in which the hand weeding was done first and
then the preemergence herbicides were directed in cassava 40 days old. Three hand weedings or 3 directed
paraquat applications were also included. Best results (highest yields) were obtained when diuron was
applied cither before or after a hand weeding and when the traditional system of 3 hand weedings was used.
The application of a pre- or postemergence herbicide alone was not effective in controlling weeds. Regarding
the selectivity of PPI herbicides, EPTC, butylate and trifluralin were applied and incorporated at normal
and 2 x rates; the cassava was planted either in ridges or level ground. Butylate was more selective than
EPTC. Planting in ridges reduced the selectivity of the thiocarbamates but not of trifluralin, which was
sclective at the 2 x rate. Ridging left the area between ridges with less herbicides, thereby reducing weed
control. (Author's summary) D02

0516-3909 BATES, W.N. Root crops. Cassava (Manihot utilissima). In
tropical crops. London, Temple Press Ltd., 1957, pp.268-273. Engl,, Illus.

. Mechanization of

Cassava. Planting. Harvesting. Mcchanization. Productlvity. Agricultural equipment. Production, Java.

This chapter refers to cassava, yams and sweet potatoes. As regards cassava, cultivation in Java is described
briefly in terms of the bitter and sweet types, propagation, yields, food value of the leaves, and the processing
of flour and tapioca. (Summary by L.C. Trans. by T.M.) D02

0517-3455 ORT, J. K. The influence of preceding crops on subsequent crops following bush fallow in
Umudike, eastern Nigeria. /n Symposium on the Maintenance and Improvement of Soil Fertility,
Khartoum, 1965. Proceedings. Khartoum, OAU| STRC, 1965. pp. 434-436. (Publication no. 98) Engl.,
3 Refs.

Cassava. Yams. Maize. Fallowing. Productivity. Soil fertility. Nigeria.

In crop sequence experiments conducted with yams, maize and cassava on deep, readily permeable,
moderately to strongly leached, acid soils in castern  Nigeria, the highest yields were obtained when these
crops were grown after a bush fallow, which was cut down and burned in the year of cropping. When the
bush fallow was cut down and left uncropped in the previous year, yields of the succeeding crops were slightly
less, suggesting a possible loss of nutrients as a consequence of the dclayed cropping. Yields of a 2nd crop of
yams, maize or cassava, grown in succession to the Ist crop, were significantly reduced to 67.5%, 82.7%and
59.80%, respectively, of those of the Ist crops. (Sunmmary by Tropical Abstracts) D02

0518-4540 OKIGBO, B.N. Effect of plam!ng date on tie yleld and general performance of the cassava
(Manihot wtilissima Pohl). Nigerian Agricultural Journal 8(2):115-122, 1971. Engl., Sum. Engl,, 7
Refs., 1llus.

Cussava. Planting. Timing. Cuttings. Tuber productivity. Plant helght. Tuber development. Photoperiod.
Shoots. Rainfall data, Field experiments. Plant physiology. Nigerla,

Anexperiment was conducted at Nsukka (Nigeria) to determine the effects of planting\datc on the yieldand
general performance of cassava. Ten planting dates at 3-weekly intervals were used from Aprilto Oct., 1965,
Harvesting was carried out a year after planting ineach treatment. Various observatinns indicated that fresh
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and dry weight of tops, number of storage roots| plant, number of main branches| plant, fresh weight of
original cuttings and tops| roots ratio decreased with the lateness of planting date during the year, while fresh
and dry weights of roots increased at the later planting dates. Reasonably high linear correlation
coefficients were calculated between these variables and week of planting. (Author's summary) DV2 D03 C02

0519-0493 VEGAF,, E.eral. Calendario pars el cultivo dela yuca. (Calendar for cassava cultivation). In
Caja de Crédito Agrario Industrial y Minero. Calendario Agricola. Bogot4, 1968. pp.126-133, Span.,,
Illus.

Cassava, Planting. Harvesting. TimIng. Cultivation. Colombla,

This paper is part of a calendar showing the months for planting and harvesting different crops in the
epartamentos(political division) of Colombia. Planting and harvesting of cassava takes place throughout
the year. (Summary by K.J.S.) D02

0520-0622 EPOCA DE plantio da mandioca em Sete Lagoas. (Cassava planting season in Sete Lagoas). In
Reunifo da ComissTo Nacional da Mandioca, Sa., Sete Lagoas, Minas Gerais, 1971, Anais. Sete
Lagoas, Minas Gerais, Instituto de Pesquisa Agropecuaria do Centro-Oeste, 1971, pp.28-32, Port.

Cassava, Planting. Harvesting. Production. Tuber productivity. Foliage. Productlvity. Timing. Pruning.
Brazil,

Trials were carried out in red latosols, of the “cerrado™ type, which had been previously plowed and
manured. The rainy season is favorable for planting. An experiment was performed to test the effects of
branch pruning and tuber production. Higher yields took place at 18 months harvesting (34 tons| ha of
tuber). There were no differences between root and branch production at 6- and 12-month harvesting, but
pruning affects tuber production. (Summary by H.J.S.) D02 D03

0521-3256 BOLIAN, C. E. Cultivation In perlodlcally flooded areas. New York, University of New
Hampshire, 1971, 9 p. Engl., 4 Refs.

Presented at: The Symposium, * Manioc in Lowland South America,” New York, 1971.
Cassava, Cultlvatlon. Storage. Human nutrition. Ecology. Cultlvation systems. Colombia. Brazil. Peru.

The main objectivewas to study howthe Tukuna (Tikuna or Ticuna) Amerindians handled the problem of
cultivating periodically flooded fields. The Tukunas occupy the lands around Leticia (Colombia) in the
“Trapecio Amazénico" They cultivate cassava in periodically flooded areas and in dry areas. Cassava
tubers will completely rot if submerged for 10 or 12 days but will survive virtuglly undamaged if submerged
fora period of only 3 to 5 days. Strategies for avoiding famine when the major crops are destroyed by floods
include the storage of cassava, both raw and cooked (tubers are buried in the ground), and using rapidly
maturing varieties that produce a crop in about 6 months. Nevertheless, yields at so early a stage are low.
Growing maize and rice is also possible. (Summary by H.J.S.) D02

0522-3024 NORMANHA, E.S. and BOOCK, O.J. Ensaios de variedades de mandloca na estagiio
experlmental de Ubatuba. (Cassava variety trials at the Ubatuba Experiment Station). Bragantia
2:521-559. 1942. Port., Sum. Engl., 3 Refs., lllus.

Cassava. Cultivars. Soil requirements. Cllmatic requirements. Planting. Harvesting. Timing. Tuber
productivity. Field experiments. Brazil.

A study was made of 11 varieties of Manihot from the Ubatuba area on the northern coast of the state of S%o
Paulo (Brazil) to compare root and meal production of each variety to that of the variety Vassourinha.
Varieties No. I(Vassourinha) and 120 (Santa) were the best, Comparing these 2, it was found that No. | was
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better. There was no relationship between stem and root production for any of the varieties. Analyses are
given for meal obtained from each from | and 2 vegetative cycles. (Author’s summary) D02 D03

0523-2147 LERTORA C., J. and BRAMBILLA A, J. Determinaci6n de 1a época de slembra en yuca,
Manihot esculenta Crantz, para las condiciones de la Costa Central. (Determination of planting time
for cassava, Manihot esculenta Crantz, suitable for the conditions of the Central Coast). Tropical
Root and Tuber Crops Newsletter no. 7:19-24, 1974. Span., Sum. Span., Engl., 8 Refs.

Cassava, Manihot esculenta. Planting. Timing. Cultivation. Productlvity, Field experiments, Peru.

The effect of different planting times on yields cassava for the Central Coast of Peru was studied at the
Universidad Nacional Agraria, La Molina. The study was carried out in a complete randomized block
design. The results obtained show that planting cassava in July was statistically superior to June, September
or October, There were no significant differences between July and August. Planting in August was
statistically superior to October. Results of plantings in June, September or October were not significantly
different from each other and showed the lowest yiclds. (Author’s summary} D02.

0524-3306 CELIS, E. Material de propagacién y siembra de yuca. (Cassava planting and propagation
materiai). Cali, Colombia, Centro Internacional de Agricultura Tropical, 1973. 8p. Span., 20 Refs.

Cassava. Cultivation. Propagation. Cuttings. Seeds. Spacing. Propagation materials. Timing. Colombia.

Cassava can be propagated by true seeds and vegetative material. Obtaining true seeds is difficult and
resulting plants have longer life cycles, rendering lower tuber production. Thus cuttings are preferred.
Recommendations on the optimal length of cuttings vary greatly. Factors involved irf using cuttings are
plant age, planting sanitation, length of cuttings,planting distance, cutting viability and orientation of
cuttings when planted. (Summary by H.J.S.) D02

0525-4841 SHANMUGAVELU, K. G. et al. Effect of time of planting and irrigation frequencies on the
yield of tapioca (AManihot esculenta Crantz). Indian Journal of Agricultural Sciences 43(8):789-791.
1973. Engl., Sum. Engl., 9 Refs.

Cassava. Manihot esculenta. Planting. Timing. Irrigation. Production. Costs. Tuber productivity. India,

An experiment was conducted with cassava (Manihot esculenta Crantz) from 1968-70 to find the optimum
planting time and irrigation schedules for the variety Malavella. It was found that planting in September
increascd yields by 107.9%, as compared with planting in June. Irrigated crops, irrespective of the frequency
of irrigation, recorded significantly higher yields than the control (unirrigated crop). Although a frequency
of 4 and 8 days was superior to other treatments, irrigation at 8-day intervals gave the highest net profit,
{Author's summary) D02

0526-0138 LOPEZ H..J. Resultados preliminares sobre las Investigaclones en yuca, (Preliminary results
of experiments with cassava). Revista Nacional de Agricultura (Colombia) 42(532):25-32, 1949.
Span., Sum. Span., Engl., 8 Refs.

Cassava. Cassava programs. Plant breeding. Cultivation. Harvesting. Fertilizers, Propagation materials,
Cuttings. Development. Colombia.

This gives a brief outline of a cassava (Manlhot sp.) improvement program being developed at Palmira,
Colombia. A description of methods and maierials of the breeding program, as well as details of experiments
now under way, is given. The second part, to beissued separately, will include preliminary results. (Author’s
summary) D02 GO1.

See also 0099 0108 0351 0412 0529 0542 0545 0563 0573 0905 0919 1803 1855 1856
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D03 Energy Productivity and Yields -

0527-0855 ZANZIBAR. DEPARTMENT OF AGRICULTURE. Varlety trials with hybrid cassava. /n
Agriculture Report 1954. Supplement. p 5. Engl, oL

Cassava. Productivity. Tuber productivity. Backcrossing, Plant breeding. Cultivars, Hybrids, Manihot
esculenta. Manihot glaziovii. Tubers. Palatabillty. Tanzanla.

Nine cassava varieties were tested for their tuber yield.Yields varied from 11.4 to 1.3 tons per acre. Data are
given on the palatability of the tubers and the degree of virus infection, Three of the varieties are third
backcrosses of cassava with Manihot glaziovii. (Summary by H.J.S.) D03 GOI

0528-0850 KENYA. DEPARTMENT OF AGRICULTURE. Cassava variety trial (expt4| 1] 3). In
———————. Annual Report 1952. Nairobi, 19537, v.3. pp. 195-196. Engl.

Cassava. Productivity. Cultivars. Field experiments, Kenya.

Results are given of a trial to test the yield of 6 mosaic-resistant cassava varieties from Uganda at 7 different
harvesting dates. Mosaic resistance and the palatability of each variety were also studied. Data of monthly
and annual average rainfall are also given. (Swmmary by H.J.5.) D03 GOI

0529-0065 BRUIJIN, G. H.dcand DHARMAPUTRA,T.S. The Mukibat system, a high-yielding method
of cassava production in Indonesia. Netherlands Journal of Agricultural Science 22(2): 89-100. 1974,
Engl., Sum. Engl., IS5 Refs., lilus.

Cassava, Manihot esculenta. Manihot glaziovii. Cultivation, Propagation. Grafting. Propagation materials.
Cuttings. Planting. Spacing. Crotolaria. Green manures. Cultivation systems. Roots. Productivity. Leaf
area. Plant physiology. Indonesia.

Grafting or budding Manihor gluziovii onto a stock of M. esculenia enormously increased production of
tuberous roots. This growing system, introduced by a Javanese farmer, Mukibat, outyields ordinary cassava
by more than 1005;. Average yields are about 96 tons| ha| yr. A description is given on the preparation of
plant material, planting method, planting time, intercropping, manuring, plant care, growing period, yieid
and root quality. Practical significance, potential production 2nd the physiological basis of the system are
also discussed. (Author's summary) D03 D02

0530-0039 WANG, H.F.and MA,Y.C. A comparison of yield of different varieties of cassava. Journal,
Agricultural Association of China, 35: 24-49. 1961. Chin., Sum. Engl., 4 Refs.

Cassava. AManihot esculenta. Research. Field experiments. Cultivars. Productivity. Roots, Soil
requirements, Tuher productivity. Taiwan,

This presents the results of ficld experiments on comparative yield of different cassava varieties during the
period Sept. 1959 to Feb., 1961, The cxperiment was conducted on a sandy loam soil at Fungli Farm of the
Puli By-product Factory, which is under the supervision of the Taiwan Sugar Corporation. A randomized

144



block design with four replications was used. Nine varieties were tested: 4 from Brazil, 2 from Vietnam, |
from Indonesia, | from Thailand, and a native variety as check. The results were as follows: (1) The tota!
growing period of the plants was 508 days. (2) Different varictics showed great variation in agronomic
charactcristics, especially in plant height, plant type, wind-resistant character, ete. (3) Highly significant
differences were found in root tuber yield. (4) Only two varietics outyielded the local check namely (San
Trune-Tam from Vietnam and Valenca from Indonesia). (5) Although the starch content is determined
mainiy by the charaeter of the variety itself, there scemed to be a relationship between yield and starch
content: the higher the yield, the greater the starch content. (Awthor’s summary). D03

0531-2257 FOOD AND AGRICULTUREORGANIZATION OF THE UNITED NATIONS. Cassava.
In ——————— Statistiques mondiales des culture; superficie, production et rendement 1948-64,
(World crop statistics; area, production and yield). Rome, 1966. pp.132-141. Fr,

Cassava. Production. Productlvity. Statlstical data. Economlcs. South America, West Indles. Afrlca, Asla,
Australia. t

The table gives statistical data for most tropical countries. World totals were 6.3 million ha, 52,7 million
metric tons and 8.4 ton] ha in 1948; and 9.0, 83.2, 9.2, respectively in 1964. (Summary by H.J.S.) D03

0532-0134 GALLARDO, A. L. Cultivo e Industrializaclén de la yuca. (Cultivation and industrialization
of cassava). Revista Nacional de Agricultura (Colombia) 32(400):1342-1352. 1937, Span.

Cassava.  Cultivation, Cultivars. Composition. Water content. Starch content. Fertilizers.
Production. Costs. Economics. Cassava products. Cassava meal. Taplocas.Cassave, Cassava bread. Cassava
starch. Processing. Cuba.

A botanical description of the local varieties, cultivation, planting, land preparation, fertilizers, discases and
pests, and harvesting are discussed. The starch content of 4 varicties (Helada no. 7, Bruja, Cartagena and
Cristalina). Yields range from 12.5 to 18.75 ton| ha. Cassava roots are mainly consumed as “cazabe,” which
is known as “farine” in the West Indies. Cassava is also considered a good supplement for animal feeding
and a good raw material for the production of dextrins, dextrose and glucose. The production of cassava
flour and starch is outlined. (Summary by A.N.) D03 102

0533-0475 LORIA M., W. Rendimiento de variedades de yuca en la regién de Espartr, Costa Rlca.
(Productivity of cassava varieties in Esparta, Costa Rica). Alajuela, Costa Rica. Estacién
Experimental Agricola “Fabio Baudrit M." Boletin Técnico 4(1):1-4. 1971, Span., Sum. Span.

Cassava. Cultivation. Cultivars. Productivity. Research. Field experiments. Harvesting. Timing. Costa
Rica.

This trial was conducted at Esparta, an area which lies in the Pacific climatic zone of Costa Rica, where
cassava is widely grown. First, an exploratory trial was made with 52 cassava varicties, 30 of which were
selected and cultivated according to a statistical design. Harvesting was made 11 months after planting; best
yields were obtained from the following varieties: Valencia, Mangi and Vagana. The Valencia and Mangi
varieties are of excellent quality for culinary purposes. (Author's summary) D03

0534-3432 OPUTA, C. O. and WATERWORTH, J. V. Cassava trials (1965). Nigeria, Ministry of
Agriculture and Natural Resources. Midwest Region. Experiment Report no. 89. 1967, 3p. Engl.,
Sum. Engl.

Cassava. Cultivars. Field experiments, Productivity. Nigeria.

The 1963-64 cassava variety trials at llcle and Obior were repecated with slight modifications in 1964-65 to
check earlier results. At Effurun the comparison of a collection of local varieties to introduced varieties was
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continued. As in previous results, 60444 and 60471 were quite outstanding at Obior and llcle,respectively,
closely followed at both sites by a new local acquisition from Benin. At llele, however, the new introduction
60447 significantly outyielded 60471 and all other varieties, at 13.7 tons| acre, giving 65% more yield than
llele local. At Obior this variety was also the best yiclder (but not significantly higher than 60444 or Benin
local), yielding 1005 more whan the Obior local. It must be tested for one more year before it can be
distributed. In a joint analysis of 2-year results (1963-65) at Effurun,four local varieties significantly
outyielded 60444 and 60471, but not 53101 and should be further tested. (Author’s summary) D03

0535-3740 SEEMANTHANI, K. B. Two new double yielding taplocas. Indian Farming 12(1):10. 1962.
Engl., Nus.

Cassava. Cnitivars. Productivity. India.

The new varieties Malavella and Anaikomban are briefly described. Malavella has given yields of 12.5
tons} acre whereas Anaikomban has produced over 7 tons| acre. Ammonium sulfate at 250 Ib] acre applied
as top dressing may be beneficial for poor or moderately fertile soils, (Summary by J.L.S.) D03

0536-2151 REPORT ON economic and other experiments. /n St. Kitts-Nevis. Botanic Station. Report
1910-11., pp. 9-11. Engl.

Cassava, Productivity. Cultivars, Selection. Cultivation, West Indies.

Experiments with various economic and food-producing crops have been carred out with a view of
distributing the best varieties among the farmers. Data are given on yields of 10 cassava varieties. (Summary
by H.J.5) D03 GO

0537-2108 COUSINS, H. H. Cassava trials in 1905, Bulletin of the Deparlmcntongncullure.Jamalca
3:152-153. 1905. Engl.

Cassava. Productivity. Starch productivity, Tuber productivity, Cultivars, Jnmnlcl.

Brief notes are given on cassavatrials. Data given deal with tuber yields of 28 native varieties, cﬁ'nlrol of pests
and starch content. (Summary by H.J.5.) D03 ‘ '

0538-2104 MAIN, F. M. Lerendement du manioc. (Cassava yields). Journald’Agriculture Tropicale no.
55:17-18. 1906. Fr., 2 Refs.

Cassava, Tuber productivity. Starch productivity. Productivity. Jamaica. Malagasy Republic,

Notes are givenabout yields of cassava tubers in Jamaica (12-20 ton| ha) and Madagascar (15-30 ton| ha)and
of cassava starch yields in Madagascar (280 - 36%). (Summary by H.J.S.) D03

0539-2003 ROJASS., A.,SAIASS.,J.and LORIA M., W. Variedadesde yuca en Venecia de San Carlos.
(Cassava varieties in Venecia, San Carlos). Alajuela, Costa Rica. Estacién Experimental Agricola
“Fabio Baudrit M.” Boletin Técnico 5(7):1-8. 1972. Span., Sum. Span., § Refs.

Cassava, Cultivars. Starch productivity. Productivity. Tuber productivity. Costa Rica.

A collection of cassava varicties was planted in Venecia, San Carlos, on May 6, 1970. Rainfallin the area was
5,717 mm in 1970. The area is located 430 m above sca level, and soils are well drained. Harvesting was
performed 10 months and [0 days after planting. Despite the intensity of the rains, the yields of roots and
starch were satisfactory. The highest yielding variety (Mangi) produced 23.89 ton| ha of roots and 5.73
ton| ha of starch. Starch content varied between 18 and 24%. (Author's summary) D03
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0540-2002 ALBUQ'JERQUE, M. DE. Efeito da seleciio de cultivares no rendimiento dos mandiocais em
zonas mandioqueiras do Pard. (Effect of variety selection on cassava yield in the cassa va-growing areas
of Pard). Belem, Brasil. Instituto de Pesquisa Agropecuaria do Norte. Comunicado no, 16. 1972, 8p.
Port.

Cassava. Productivity. Cultivars. Selection. Starch productivity. Human nutrition. Brazil,

This study was developed 1o reduce the number of varieties through selection. Trials were carricd out at
IPEAN headquarters in Belem, Brazil. The best yielding being cultivated for culinary purposcs were
Mameluca, Jumara, Hamburguesa and Pretinha. Best starch varieties were Mameluca, Jurara, ltauba,
Bubao, Cahimbo, Tataruaia, Hamburguesa and Pretinha. It is recommended that no more than 3 or 4
varieties be used. Results suggest an increase of 2 ton| ha may be expected with proper selection of varicties
and technical assistance (Sununary by J.L.S.) D03

0541-0639 MACHADO, E. L. Comportamento de almas variedades (e cultivares) recebidas em 1969 de
diversos Estados da Federa;ﬁo ¢ multiplicadas na Estacio Experimental Fitotecnia de Taquari.
{Behaviour of some cassava varieties (and cultivars) received in 1969 from various states of Brazil and
multiplied at the Estag@o Experimental Fitotecnia de Taquari). In Reuniio da Comisio Nacionalda
mandioca, Sa, Sete Lagoas, Minas Gerais, 1971. Anais. Sete Lagoas, Instituto de Pesquisa
Agropecuaria do Centro-Oeste, 1971. pp. 55-58. Port.

Cassava, Cultivars. Cuttings. Tuber productivity, Productivity. Adaptation. Brazil

Data are given on the behavior of the following -arieties: cultivar Mameluca (Pr 1); Riqueza (MG 93);
Vassorinha SEL-514 (MG 95); Sutinga (B 40); Irace. 1 (SP 30); Mantiqueira (SP 31); Lagoa (I’b 1); Mico
(SC 50); and Engama Ladrao (P 37). Data refer to number of cuttings, initial stand, final stand, stems
collected, general aspects, resistance to bacterioses, root weight, yield per plant, weight of 3 kg in water
(Reiman's scale) and adaptation. (Surmmary by J.L.S.) D03

0542-2240 ENYI, B.A.C. The effects of spacing on growth, development and yield of single and multi-
shoot plants of cassava (Manilior esculenta Crantz). . Root tuber yield and attributes. East African
Agricultural and Forestry Journal 38(1):23-26. 1972. Engl., Sum. Engl., 4 Refs., Illus.

Cassava. Spacing. Growth. Planting. Leaf area. Productivity. Shoots. Cultivation. Tuber productivity,
Roots. Tubers. Plant development. Leaves. Tuber development. Kenya,

Single-shoot cassava plants outyiclded miltishoot plants, the difference increasing with a decrease in
spacing distance. Maximum yi.eld of tubers was achieved in the single- and multishoot plants at a spacing of
90 x 90 em (12,600 plants| ha) and 90 x 120 cm (9,450 plants] ha), respectively: and yield per plant increased
with increasing spacing distance. Individual root tuber size and mean bulking rate were greater in single-
than in multishoot plants. The single-shoot system and spacing of 90 x 90 ¢cm are recommended in the
cultivation of this cassava variety in order to obtain the highest yicld of tubers per hectare. The removal of
the extra shoots after planting should be carried out soon after emergence. (Author's summary) D03 D02

0543-1919 OBIGBESAN, G. O. and AGBOOLA, A. A. An evaluation of the yield and quality of some
Nigerian cassava varieties as affected by age. Ibadan, Nigeria, University of Ibadan, 1973. 14p. Engl.,
Sum. Engl., Fr., 19 Refs.

Paper presented at International Symposium on Tropical Root Crops, 3rd, lbadan, Nigeria, 1973.

Cassava. Plant development. Growth. Timing. Productivity. Tuber productivity. Fertilizers. Dry matter.
Starch content. Composition. N. P. K. HCN content. Field experiments. Research. Nigerla.

Results of field experiments on the influence of age, nitrogen and potash on some varieties of cassava
cultivated in the tropical rain forest of western Nigeria indicated that (1) Dry matter and starch content was
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highest 15 months after planting while cyanogenetic glucoside (HCN) consistently decreased with age. (2)
Fresh tuber yicld varied between 9-16 tons|acre and was not parallel to dry matter yicld. (3);Varieties
responded differently to N application; while N increased the HCN.and starch content oi;nj};mrlicular
variety, it reduced the dry matter, starch (slightly) and HCN content of another variety. (4) Ipafeasing levels
of potash raised the dry matter yield and improved the starch content, but reduced the HCN only very
slightly. (Author's summary) D03 C03

0544-1918 SOLORZANO H., A. Rendimientocomparado de ocho cultivares de yuca (Manihot esculenta
C.) en Tarapoto. (Comparative yield trials of eight cassava (Manihot esculenta C.} cultivars in
Tarapoto). Tarapoto, Pert, Centro Regional de Investigaciones Agropecuarias * El Porvenir”, 1973.
9p. Span., Sum. Span., Engl., 8 Refs.

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973.

Cassava. Manihot esculenta. Field experiments. Research. “Tuber productivity. Starch productivity.
Productivity. Soil fertility. Cultivars. Cultivation. Climatic requirements. Developmental stages.
Germination. Flowering. Plant height. Plant development. Peru.

Under dry conditions, 8 cassava cultivars (Manihot esculenta C.) were studied in a randomized block
experiment to cvaluate root and starch yields. The study was carried out at the Regional Center of
Agricultural Research “EI Porvenir,” Tarapoto (Peru) on a fertile, clayish soil. The cultivars Auquina
Amarilla and Humisha Blanca obtained tbe highest yields (19 and 17 metric tons| ha), respectively, after 8
months of growth. There was no significant difference in the yield of these 2 cultivars, but they yielded
significantly better than the rest, The Palo Colorado 11 cultivar produced the highest starch value (14%).
(Author's summary) D03 C01 DOI

0545-2984 DE COCK, R. eral. Diversificacién y aumento de la produccién agricola en el Valle del Cibao,
Repiblica Dominicana. La yuca y la batata en el Valle del Cibao. (Diversification and increase of
agricultural production in Valle del Cibao, Dominican Republic: cassava and sweet potatoes).
Santiago, Dominican Republic. Organizacién de las Naciones Unidas para la Agricultura y la
alimentacion. AGP: DP DOM 69 509. Informe Técnico no. 12. 1974, 34p. Span., Sum. Span., 19 Refs.,
Nlus.

Cassava. Cultivars. Cultivation. Production. Costs. Economics. Maps. Field experiments. Nutritional
requirements. Productivity, Timing, Haivesting. Sweet-potatoes. Domlnican Republic,

Cassava ( Manihot esculenta Crantz) is a very important crop; demand for 1975 is estimated at 200,000 to
210,000 metric tons. Demand for sweet potatoes (/pomoea batatas (L) Lam.) is estimated at 95,000 to 98,000
metric tons. In studies of local varicties of cassava, a high degree of phenotypic variability and a great
variation in yield for the same variety were observed from region to region. The evaluation of several
imported varicties, as compared to local varicties (Hoja Rosa, Sanjuanera and Machetazo) showed thatthe
sweet varicties C-1 and C-6 and the bitter varieties D-1 and C-9 outyielded local varieties, To increase
cassava production in a short term, it is reccommended to zone the culture and to improve cultural practices,
since neither fertilization nor diseases and pests are limiting factors. Production costs for irrigated and
nonitrigated cassava per “tarea™ (629 m?) was estimated at RD$ 14.65 and RDS$ 12.40, respectively.
(Author's summary. Trans. by J.L.5.) D03 D02 J0O

0546-0362 HUERTAS, A.S. A study of the yleld of cassavaasaffected by the age of cuttings. Philippine
Agriculturist 28(9):762-770. 1940. Engl., Sum. Engl., 3 Refs.

Cassava. Cuttings. Propagation materlals. Tuber productivity, Timing. Starch productivity. Productivity.
Philippines. ‘

The percentages of germination from base or oid cuttings (nos. 6 to 9) were the highest whereas middle
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cuttings (nos. 4 to 5, respectively) were next. The lowest percentages of germination were obtained from the
young or top cuttings {nos. | to 3). The old cuttings gave higher percentages of stand than the young ones,
Insignificant differences were found in number of stalks per hill produced by the base, middle and top
cuttings. The old cuttings gave significantly higher root yields per hectare than the young cuttings. The
mediurn and old cuttings (groups 3-9) exceeded the younger ones (groups 1-2) in the yield of starch per
hecta.e. A significant difference was found between the yields of starch per hectare of the oldest and the
youngest cuttings; the percentages of starch obtained from roots harvested from young cuttings were higher,
(Author's summary) 103

0547-0365 JEYASEELAN, K. N. Studies in growth and yield of cassava, I. Yield in relation to size and
type of set. Tropical Agriculturist 108(3):168-171. 1951. Engl., 2 Refs,

Cassava. Cuttings. Planting. Productivity. Propagation materials. Economics. Tuber productivity. Growth,
Plant development.

This series of trials investigates possible methods of increasing cassava yields economically, The results are
given of an experiment involving the type (from apical or basal end of stem) and size (6 or 12in ) of cuttings
and the mcthod of planting (horizontal or vertical). Better yields were obtained by using longer, basal
cuttings planted vertically. (Summary by P. A. C.) D03 CO0l

0548-2274 CONGO BELGE. INSTITUT NATIONAL POUR L'ETUDE AGRONOMIQUE DU
CONGO. Manioc. (Cassava). In_________. Rapport annuel 1955. 13p. Fr.

Cassava. Productivity. Tuber productivity. Clones. Zalre.

Brief notes about research on cassava are given, interspersed with information on other crops, Most data
given refer to tuber yields of cassava clones on trial. (Summary by H.J.S.) D03

0549-2273 CONGO BELGE. INSTITUT NATIONAL POUR L'ETUDE AGRONOMIQUE DU
CONGO. Manioc. (Cassava). In—__. Rapport annuel 1957, pp. 9596, Fr.

Cassava, Clones, Productivity. Tuber productivity. Zaire.

There are 37 cassava clones at the Institute. Yields gathered from 20 clones on trial range from 304 ton|hato
9.6 ton| ha. (Summury by H.J.S.) D03 C

0550-2264 ESSAIS DE culture de manioc & Hué.(Cassava cultivation trials in Hué).Bulletin Economique
e I'Indochine no. 60:160-161. 1907. Fr.

Cassava. Field experiments. Stems, Tuber productivity, Productivity. Starch productivity., Vietnam .

Field trials carried out with 2 local cassava varieties are described. Data concern height of the stems and
weights of stems and tubers. Yields of tuber pulp and starch are also given. (Summary by H.J.5.) D03

0551-0854 NIGERIA. DEPARTMENT OF AGRICULTURAL RESEARCH. Cpssava. /n
Annual Report 1952-53. Nairobi, 1954%. Part 2. pp.25-26. Engl. :

Cassava. Productivity, Cuttings. Pests. Diseases and pathogens. Cassava mosaic virus. Viroses. Cultivars.
Tuber productivity. Nigeria.

Shert reports are presented on three trials in progress: effect of mosaic on yield, varietyyields, and length of

planting material. Varieties yiolded 4,800 to 19,400 Ib| acre. Higher yields were gathered using cuttings 12in
long. (Summary hy /1. J.S.) D03 E04
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0552-2470 QFORI, C. S. The effect of ploughing and fertilizer application on yield of cassava, Manihot
esculenta Crantz, Ghana Journal of Agricultural Science 6(1):21-24. 1973. Engl., Sum. Engl., Fr., 11
Refs.

Cassava. Manihot esculenta. Cultivation. Ploughing. Fertilizers. Productivity. N. P. K. Ghana,

Rescarch on the effect of plowing on cassava yield on a sendentary granite-derived soil in a forest arca
showed significant yield increases when e soil was plowed as compared to the traditional hoe and cutlass
cultivation. Deep plowing beyond 30 cm had no advantage over medium plowing of 23 cm. Nitrogen
applications significantly increased tuber yield, but the effect of K was not significant. At the level of
application in this experiment, P reduced both tuber number and yield. (Author’s summary) DO3 DOl

0553-1600 ROGERS, D. J. and APPAN, S. G. Cassava, Manihot esculenta Crantz, the plant, world
production and its importance in world food supply. /n Hendershott, C. H. et al. A literature review
and research recommendations on cassava. Athens, Ga., University of Georgia, 1972, pp.1-14. Engl.,
51 Refs.

Cassava. Manihot esculenta. Human nutrition. Production, Energy productivity. Productivity, Uses. Food
products. Food energy. Ecology. Plant anatomy. Developmental research,

Cassava is the seventh largest staple food crop in the world. Cassava originated in the new world tropicsand
was probably first domesticated in the lowlands of southern Mexico, Guatemala and Honduras. World
production has increased from 62.5 million metric tons in 1955 to 85.6 million in 1968. The interpretation of
actual statistics for cassava is difficult because is still grown largely as a subsistence crop. Cassava is
consumed in varying forms as a primary and supplementary food. Cassava starch and flour are used by
several food industries for the manufacture of a variety of food preparations. Advantages of cassava as a
staple food crop are reviewed. (Swmmary by J.L.S.) D03 HOO

0554-2065 BULOW, J. F. W. VON. Comportamento de variedades de mandioca (Aanihot esculenta)na
baixada fluminense durante os anos de 1966 a 1970, (Evaluation of cassava varieties (Manihot
esculenta) in the Baixada Fluminense from 1966 to 1970). Pesquisa Agropecuaria Brasileira, Série
Agronomia 6:209-213. 1971. Port., Sum. Engl., Port., 6 Refs.

Cassava. Uses. Forage. Harvesting. Production. Cultivars. Glomerella cingulata, Mycoses. Diseases and
pathogens. Cultivation. Timing. Productivity. Field experiments. Pests. Brazil.

Cassava varieties, considered good for direct human consumption (nontoxic) and varieties considered good
for industrialization (toxic) or for direct animal feeding (nontoxic), were tested from crop year, 1966-67 to
1969-70. Results reported are from 3 regions within the Baixada Fluminense: Paracambi, RJ, 2 experiments;
ltaquai, RJ, 5 experiments; and Santa Cruz, GB, 2 experiments. A total of 33 varictics were tested. One trial
of the industrial and forage varicties was planted in a split plot design for harvesting after I cycle (11 months)
and after 2 cycles (22 months). The variety Saracura was the most productive in 4 of the 5 experiments of
varieties for direct human consumption. Saracura and Dourado at the Santa Cruz location were less
susceptible to anthracnose (Colletotrichum gloesporioides {. sp. Manihotis). Of the industrial varieties,
Grelo Roxo was in the most productive group in all 4 experiments in which it was included. Variety
Mantiqueira (IAC 24-2) was in the first groap in 3 and the variety Uvar in 2 of the 4 experiments in which it
was entered. In alluvial clay soil of the lowlands and with a complete cutting of aboveground plart parts after
the first cycle, there was no significant production difference between the 2 cycles, and no significant
interaction effcct was observed. (Author's summary) D03 E03

0555-0369 LAMBOURNE, J. Tapioca varietal trials. Malayan Agnculturnl Journal 25(3):107-112.
1937. Engl., Sum. Engl., 3 Refs.

Cassava. Research. Field experiments, Productivity. Tuber productivity. Culilvnrs. Toxicity. Uses,
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Two yield trials with the cassava varieties in the collection at the Central Experiment Station, Serdang, were
carried out to eliminate al} but the 10 best-yielding varieties. 1t is shown that there is a wide difference in yield
of roots among varicties grown under similar conditions and that by making use of these high-yielding
varieties, the planter may be able to increase considerably his output per acre. The high-yielding varietics
which contain a comparatively high percentage of the toxic princinle are largely used in Java for the
manufacture of tapioca and a certain amount of dried *hampas™ is exported chiefly to Europe and sold as
feed for stock. In Malaya where *hampas™ is used in the moist state direct from the factory, the question of
toxicity and palatability needs to be investigated. It is emphasized that cassava roots should be fresbly dug,
peeled and boiled before eating, since even those varieties with a low toxic content are liable to be poisonous
if allowed to become stale before cooking. (Author's summary) D03

0556-3639 AHMAD, M. I. Potential fodder and tuber yields of two varieties of tapioca. Malaysian
Agricultural Journal 49(2):166-174. 1973. Engl., Sum. Engl., 12 Refs.

Cassava. Manihot esculenta. Field experiments. Nutritional requirements. Fertilizers. N. P, K. Experiment
design. Minerals, Analysis. Leaves. Plant physiology. Growth. Tuber productivity, Productivity. Pruning.
Composition. HCN content.  Costs, Economics. Forage. Animal nutrition. Malaysia.

A split-plot factorial experiment using two cassava varieties (Medan and Black Twig) was conducted to
assess leaf and tzber production with different fertilizer mixtures and under different cutting treatments.
Successive leaf harvest yielded an average of 21.8 metric tons of fresh fodder per year from Medan and 34.2
tons from Black Twig. Tuber losses as a result of leaf harvests gave a mean of 18.4 tons| ha with Medan and
23.1 tons] ha with Black Twig. An dnalysis of costs and returns showed that Black Twig was superior to
Medan for the dual purpose of tuber and fodder production. The cost of producing Black Twig variety
cassava fodder (in terms of tuber losses as a result of leaf barvests) was found to be 1.5 cents| kg of fresh
fodder. The study suggests that there are good prospects for cultivating cassava for tuber as well as fodder
production in situations where such an enterprise could be conveniently integrated with animal production.
(Author's summary) D03 HO3

0557-0662 COLOMBIA. MINISTERIO DE AGRICULTURA. Yuca. (Cassava). In
Programa de fomento agropecuario para 1971, Bogota, 1971. pp.88-90. Span.

Cassava. Productivity. Cassava programs. Tuber productivity. Development. Colombia.

A program is presented for the increase of cassava production in Colombia, The goal is an average tuber
yicld of 10 tons| ha and a total national production of 1,250,000 tons. (Summary by H.J.S.) D03

0558-0732 VRIES, C. A. DE, FERWERDA, J. D. and FLACH, M. Choice of food crops in relation to
actual and potential production in the tropics. Netherlands Journal of Agricultural Science 15:241-
248. 1967. Engl., Sum. Engl., 19 Refs., IMus,

Cassava. Cereals. Starch crops. Rice. Colocasia. Productivity. Maize, Sorghums. Sweet potatoes. Bananas.
Food energy.

In view of the urgent need to increase food production more rapidly, an investigation was made to determine
which tropica! and subtropical root and grain crops give the highest production per unit of surface and of
time. Average world productions are compared to maximum productions obtained in certain experimental
stations in the tropics. Production is also related toedible as well as total dry matter. Root crops are thought
to contain less proteins than grain crops. To determine food quality, however, the composition of energetic
food value was calculated per 100 calories edible portion. Thus differences in protein content between root
and grain crops are considerably smaller. Grain crops store better. Most root crops have edible leaves with
considerable protein content; this is especially important in the case of cassava. Grain crops (especially rice
and maize) are close to potential yields, whereas root crops show more promise. More attention in brecding
and selection should be given to root crops as regards higher production and higher protein content;
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cultivation practices should also be improved. Sweet potatoes and cassava already compare favorably with
most grain crops. Provided climatic conditions are right and there are no storage and transportation
problems root crops are to be preferred to grain crops. (Summary by T.M.) D03 H00

0559-3454 HENDRIKS, J. A. H. Opbrengsten van acht cassave varieteiten, (Yields of eight cassava
varieties). Surinaamse lLandbouw 1(2):84-86. 1953. Dutch.

Cassava. Productivity. Field experiments. Soil fertility. Fertilizers. Cultivars. Surlnam.

An outline is given of experiments with cassava in Surinam. With the aid of fertilizers and soil treagment
yields from sweet varieties ranged from 35-40 tons| ha. (Summary by Tropical Abstracts) D03,

0560-3302 LE MANIOC dans la Péninsule malaise. (Cassava in the Malaysian Peninsula). Bulletin
Economique de I'Indochine no. 26:446-447. 1900, Fr.

Cassava. Productivity. Tuber productivity. Starch productivity. Malaysia.

Brief notes are given on cassava yields. Reported tuber yields varied from 22 ton| ha in the province of
Wellesley (Malaya) to a maximum of 75 ton} ha in Florida (USA). Starch yields varied from 16% to a
maximum of 39%. (Summary by H.J.S.) D03

0561-3285 MATTOS, P. L. P. DE. Melhoramento da mandioca, Manihot esculenta Crantz; Competigio
de variedades de mandioca para produgao de masa verde. (Cassava, Manihot esculenta Crantz,
breeding; competition of cassava varicties for the production of green matter). Brasil. Instituto de
Pesquisas e Experimentaglo Agropecuarias do Leste. Comunicado Tecnico no. 56. 1972, 5p. Port.

Cassava. Dry matter. Composition. Productivity. Leaves. Stems. Cultivars. Brazil.

Five cassava varieties were tested to compare their production of green and dry matter. Plants were cut at 15
cm from the ground every 4 mo. Average yields of green matter varied from 14.5 ton| ha to 24.5 ton| ha;
average yields of dry matter varied from 2.64 ton| ha to 5.20 ton] ha. (Summary by H.J.S.) D03

0562-3341 ESTEVAQO, E. DE M. eral. Producao de raizes e de ramas e relagdo entre caracteres da parte
aérea e produgiio de raizes, em variedades de mandioca. (Tuber and branch production and relation
between characteristics of the aerial part and the production of roots in cassava varieties). Revista
Ceres 19(105):311-327. 1972. Port., Sum. Port,, Engl., 17 Refs., lllus,

Cassava. Foliage. Tubers. Productivity. Stems. Cultivars, Tuber productivity, Plant anatomy. Harvesting.
Cultivation. Brazil,

Ten cassava varicties were studied in Vigosa during the growing seasons of 1966-67 and 1967-68. R oot yicld
and fresh weight of the aerial parts of the plants were determined. The relationship between some plant aerial
characteristics and root yield at harvest were also calculated. The 10 varicties performed differently in
relation to top fresh weight and root yield and were separated into two groups according to their root yield
level and acrial fresh weight. Root yield increased with the increase of acrial fresh weight. There was no
correlation between root yield and each of the following characters: plant height, height of the first branch
and stem diameter. (Author’s summary) D03

0563-3310 SANTOS, R. B. Yield of cassava under different methods of land preplrntlon. Agricultural
and Industrial Life 29(7):22, 26. 1967. Engl.

Cassava. Cultivation. Germination. Productivity. Land preparation, Developinenlal ‘stages, Field
experlments. Plant development. Tuber productivity,
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The percentage of germination and yields of cassava were significantly influenced by the method of land
preparation, The ordinary method, consisting of harrowing-plowing-harrowing und making furrows prior
to planting, gave the highest percentage of germination and the highest yields (17.6 tons| ha). The harrowing-
plowing-planting treatment followed (14.93 tons| ha). Next were the plowing-planting and the harrowing-
punching hole treatments, yiclding 12.53 and 10.60 tons| ha, respectively. (Author's summary) D03 D02

0564-3433 OPUTA, C. O. and WATERWORTH, J. V, Cassava variety trials (1964). Nigeria. Ministry
of Agriculture and Natural Resources. Midwest Region, Experiment Report no. 72. 1967. 3p. Engl.,
Sum. Engl.

Cassava, Cultivars, Field experiments. Productivity. Nigeria,

The series of cassava variety trials, begun at llele and Obior in 1960, were continued with modifications in
1964. At Ilele, an introduced variety (60471) significantly outyielded the local variety by 2 tons (27%); it was
recommended that multiplication of this variety be begun. Although 60444 appeared promising for the
forest arca (Obior), a change was not yet recommended because 53101 has given comparable yields. At
Effurun the two most promising high-yielding local varigties, Oyibo (Aboh) and Ovwierckovwe, yiclded 30%
and 237 more, respectively, than the highest yielding introduced variety. Further trials with these varieties
are reccommended. (Author's summary) D03

0565-2137 COUSINS, H. H. Cassava trials. IIl, Final results of tests of 23 varieties, Bulletin of the
Department of Agriculture, Jamaica 4:73-76. 1906. Engl., Sum. Engl.

Cassava. Cultivars. Productivity. Starch productivity. Jamaica.

Under conditions obtained at the Hope Experimental Station (Jamaica) and without irrigation, yields were
recorded of 10 1|2 tons tubers at 12 months, 15 1|2 tons at 15 months and nearly 22 tons tubers| acre at 21
months. The indicated yield of starch| acre rose from 3 1|2 tons at 12months,to S 1} 2 tons at 15 monthsand
7 1|4 tons starch at 21 months. Studies of costs indicate that cassava starch could entirely replace potato
starch in the British market. Cassava can give large yields on a soil and with a rainfall that would not give
good crops of sugar cane without irrigation. Large areas of land, at present producing little o nothing, could
be profitably used for the growth of cassava for starch manufacture. This is an industry that can be
confidently recommended to capitalists and land owners as onc of the most promising means of increasing
our exportable produce without trenching upon land at present producing other paying crops. (Author's
summary) D03

0566-3491 REYNVAAN, J. Cassave varieteiten. (Cassava varieties). Landbouw Nieuws (Suriname)
1954:5-7. March 1954, Dutch,

Cassava. Cultivars. Productivity. Surinam,

A description is given of some cassava varieties from Surinam and some varieties (Valenca and Mangi)
introduced from Indonesia, which are higher yielding. (Summary by Tropical Absiracis) D03

0567-0516 ENYI, B. A. C. Cassava varietal assessment, Tropical Root and Tuber Crops Newsletter no.
5:7-11. 1972. Engl.. 4 Refs.

Cassava. Manihot esculenta. Cultivars, Cultivation, Tuber productivity, Spacing. Productivity. Resistance.
Tanzania.

In Tanzania, 4 cassava (Manihot esculenta) varieties were planted at 3 different spacings. The percentage of
plants showing symptoms of the mosaic virus disease 72 days after planting was highest in the var, Liongo
(45.4) and Aipin Valenca (10.7) and lowest in Msitu Zanzibar (6.1) and Amani 4026] 16(4.0). The root yields
(kg| ha) were 63,420; 62,540; 56,635 and 39,605 for Liongo. Aipin Valenca, Msitu Zanzibar and Amani
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40.. ' 16, respectively. There were no significant differences between yields of the first 2 varieties, and both
varieties significantly outyielded the last ones. Msitu Zanzibar significantly outyielded Amani 4026{ 16. On
the average, the highest root yield was obtained at a spacing of 90 x 90 cm, followed by 90 x 120 and 90 x 60
cm spacings. The leaf area index, stem|root ratio and plant heights are also discussed. (Summary by
Tropical Abstracts) D03

0568-3284 MATOS, P.L.P. DE,, MENDEZ, L.G. and AZEVEDO, J.T. DE. Processos de cultivo em
mandioca, Manihot esculenta Crantz. (Cassava, Manihot esculenta Crantz, cultivation process).
Brasil. Instituto de Pesquisas e Experimentaglio Agropecuarias do Leste. Comunicado Tecnico no.
51. 1972. 7p. Port.

Cassava. Production. Pruning. Cultivation. Economics. Productivity. Tubers. Tuber productivity. Starch
productivity. Costs. Prices. Production. Brazil,

Experiments were carried out to determine which of 2 cassava varieties (one early- and one late-maturing)
could be prouuced more economically. The late-maturing variety gave the highest root and starch yields, A
cost analysis is made. (Summary by H.J.S.) D03 J00.

0569-3282 ESTADISTICAS DE produccién en Brazil. (Statistics of production in Brazil), Palmira,
Colombia, Centro Internacional de Agricultura Tropical, 1973. 4p. Span.

Cassava. Production. Productivity. Prices. Economics. Brazil.

Statistical data are given on cassava, rice, common beans, corn, cotton and sugar cane production in Brazil
from 1969-70. A total of 2,029,373 ha were planted to cassava, yielding 30,073,943 tons. Data are broken
down for 8 states, (Summary by H.J.S.) D03 JOO

0570-1843 RAICES COMESTIBLES. (Edible roots). In El Salvador. Centro Nacional de Agronomia,
Progreso técnico de la agricultura durante 1950. San Salvador, 1950. pp.70-71. Span.

Cassava, Cuttings. Plant-growth substances. Productivity. Propagation. Rooting. El Salvador.

Previous cxperiments have shown a better root yield from planting 10-in cassava cuttings at a slanted angle
and applying hormoncs. In this test, 40 cuttings were planted, 20 of which were treated and 20 controls.
There was 407 rooting, development was normal and vigorous, and no difference was found between the
treatments. Four varieties of cassava were introduced: Amarilla, EPC No. 3, Bayuna and Nativa. Amarilla
had a lowcr percentage of germination, making it necessary to replant some cuttings. (Sumemnary by L.C.
Trans. by T.M.) D03 COI

0571-3192 ARISMENDI, L. G. Evaluacién del rendimiento de 15 clonesde yuca dulce y de diez clones de
yuca amarga en la Sabana de Jusepin Venezuela . (Yield evaluation of 15 clones of sweet cassavu and
10 clones of bitter cassava in the Jusepin Savanna Venezuela ). Tropical Root and Tuber Crops
Newsletter no. 6:16-23. 1972, Span., Sum. Span., 16 Refs.

Cassava. Clones. Field experiments. Tuber productivity. Research, Cultivation. Sweet cassava. Bitter
cassava. Soil fertility. Savannas. Productivity. Venezuela.

At the Universidad de Oriente in Jusepin (Venezuela), an experiment was carried out to determine the root
yield of the following clones of sweet cassavas: Ceiba Llanera, Canaria, Pan de Pobre, Pata de Negro,
Mantequilla, Algodoncilla, Caurefia, Paveta, Samura, Corcovada, Pata de Pipe, Cogollo Rosada, Cubana,
Catiray Cogollo de Ceiba. Root yield was also determined for the following bitter cassava clones: Quercpa,
Juliana, José Maria, Piflona, Teta de Indio, Lancetilla, Mulata, Catira, Muerteila and Bonifacia. (Author’s
summary) D03



0572-4754 1DUSOGIE, E. O. and OLAYIDE, S. O. Role of roots and tubers in Nigerian nutrition and
agricultural development. Acora, Ghana, FAO Regional Office for Africa. 1973. 23p. Engl. Sum.
Engl., 17 Refs.

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973,

Cassava. Manihot esculenta. Production. Energy productivity, Tuber productivity. Human nutrition.
Developmental research. Nigeria, ’

Many agree that the widespread incidence of protein calorie malnutrition in developing countries today is
mostly the result of an inadequate quantity of food and the critical factor is energy intake and not protein.
Thercfore, one of the most practical means of combating hunger and malnutrition in a developing country
like Nigeria would be to increase the production and consumption of local root and tuber staples such as
cassava, yams, cocoyams and sweet potatoes, which are richinenergy and also furnish very high amounts of
energy per unit of land. Root and tuber crops are alsoin demand in neighboring West African countricsand
overseas, both for food and industrial uses and they could therefore become good sources of foreign
exchange carnings. There is, therefore, a compeliing need to give greater prominence to root and tuber crop
development in national agrieultural planning to meet both the nutritional and sociocconomic needs of the
people and the nation. (Author’s summary) D03 HOI

0573-3210 CORREA, H. ef al. Efeito da poda de ramas de mandioca na produyi’o de ramas e raizes.
(Effect of pruning on cassava stem and rool production). Revista Ceres 20(109):148-157. 1973, Port.,
Sum. Port., Engl,, 13 Refs.

Cassava. Cultlvation. Pruning. Stems. Tuber productlvity. Production. Rainfall data. Timing. Productivity.

The effect of pruning stems on cassava root production was studied at the Instituto de Pesquisa
Agropecuaria de Centro-Oeste, Sete Lagos, Minas Gerais (Brazil) during 1969-70and 1970-71. Pruning was
begun 6 months after planting and was repeated at 3 monthly intervals for 18 months. Cutting stemsat 6,9,
and 12 months significantly decreased root production by 57.2, 56.3 and 47.4%, respectively. Pruning at 15
months had noeffect on root production but gave the only significant increase instem production, averaging
over 47 tons| ha. (Author's summary) D03 D02

0574-3213 VASCONCELOS, D. DE M. Competiciio de varledades de mandloca. (An evaluation of
cassava varieties). Boletim da Secretaria de Agricultura, Industria e Comercio, Pernambuco 6:164-
173. 1940, Port., lilus.

Cassava. Productivity. Cultivars. Field experiments. Research. Tuber productlvity. Brazil.

A field experiment was carried out to test the root yields of 7 cas.ava varieties. Statistical analyses of the
results are presented, as well as explanations on the statistical parameters (variance) measured. (Summary
by 1.J.5.) D03

0575-0492 DIAZ D., R. O.comp. Estadistlcassobre produccién de yucaen Colombia. (Statistical data on
cassava production in Colombia). Cali, Centro Internacional de Agricultura Tropical, 1970, I5p.
Span., 5 Refs.

Cassava. Production. Productivity. Colombia.

A compilation is presented of the area planted to cassava, production and yiclds in Colombia between 1960
and 1969. (Stenmary by H.J.S.) D03 .

0576-0036 BUCHANDA, V. Howtostep up cassava yleld . Kasikorn37(5):4|5-4l9.I964.Tha'i.'.Sun’1."
Engl.
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Cassava. Manihot esculenta. Cultivation. Productivity, Thailand.

Cassava has been cultivated in Thailand for many centuries, Since prices of cassava products have increased
a great deal in the last few years, more and more farmers are growing cassava. As a result of growing cassava
year after year, yields have gradually decreased: To improve yield the following steps are recommended: (1)
use better varieties with characteristics adapted to the region and with resistance o disease and insect pests;
(2) prepare good seed beds; (3) plant at the proper time, correct spacing, with food weed control; (4) apply
lertilizers either in organic or inorganic form:; (5) control disease and insect pests. (Author's summary) D03,

See also 0005 0056 0080 0095 0097 0098 0105 0106 0108 0140 0243 0252 0268 0287 0310 0352
0354 0355 0358 0359 0361 0362 0365 0373 0391 0393 0403 0405 0407 0416 0431 0432

0448 0460 0464 0467 0470 0471 0473 0493 0500 0503 0505 0518 0520 0522 0726 0772
0918 0919 0927 0933 0961 1843 1854
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E00 PLANT PATHOLOGY

0577-3200 HANSFROD, C.G. Plant diseases: cassava. /n Uganda. Department of Agriculture, Annual
report of the plant pathologist 1936. Kampala, Uganda, 1937. pp. 47-49. Engl.

Cussava. Diseases and pathogens. Pests. Bacterioses. Envinia cassavae. Mycoses. Uganda,

A bacterial leal spot and stem disease was found at Bukalasa. The causal bacterium was isolated and
inoculated into young shoots of cassava cuttings, on which it reproduced the disease. The bacterium was
identified as Bacterium cassavae Hansford. A wilt disease of cassava ducto Verticillium daliliae is described
in connection with cotton wilt. The fungus penetrates all parts of infected plants, including the tubers, in
which a dry rot occurs. The rest of the plant pathology chapteris devoted to cotton, tobacco, sugar cane and
beans. (Summary by J.1..S.) EO0 E02 E03

0578-2183 BOURIQUET, G. Les maladies du manioc a Madagascar. (Cassava diseases in Madagascar).
Bulletin Economique de Madagascar no. 65:72-75. 1932. Fr., 4 Refs.

Cassava, Cercospora henningsii. Gloeosporium manihotis. Viroses. Disease control. Diseases and
pathogens. Pests. Cassava mosaic virus, Mycoses. Analysis. Etiology. Virus transmission, Malagasy
Republic.

Historical notes, data about symptoms, transmission and evolution, damage and control of a mosaic discase
are given. Brief notes on Cercospora henningsii, Gloeosporium manihotis and ol a root-rotting disease are
also given. (Summary hy 11.J.5.) ECO

0579-2460 AMARAL., J. F. DO. Principais doengas das plantas cultivadas no Estado de Sao Pauloeseus
respectivos tratamentos. ¢ The main diseases of plants cultivated in the swate of SGo Paulo and their
respective treatments).  Biologico 17:179-188. 1951. Port.

Cassava. Cereals. Starch crops. Diseases and pathogens. Vegetable crops. Pests. Disease control. Cassava
common mosaic virus, Viroses. Bacterioses. Nanthomonas manihotis. Brazil,

Control methods are bricfly described for 130 diseases and pests attacking 44 crops in the state of $3o Paulo
(Brazil). For cassava, two discases are reported:  bacteriosis, caused by Xanthomonas manihotis, can be
controlled by crop rotation and utilization of resistant varieties. Witches-broom discase can be controlled
by burning the plants and taking sanitary measures to select healthy cuttings for planting. (Summary by
11.J.5) EO0

0580-2489 DRUMMOND-GONGALVES, R. and AMARAL, J. F. DO. Doengas das plantas. (Plani
diseases). O Biologico 7:360-361. 1941. Port.

Cassava. Diseases and pathogens. Disease cotrol. Pests. Pest control. Inter-cropping. Mycoses. Brazil,

Answer is given to a question on control of rhizotoniosis (Rhizoctonia sp.) in cassava and root rot ( Diplodia
natalensis) in the tung tree (“tungue™) which was interplanted with cassava. Advice is to burn the plants
affected and not to intercrop. Cassava needs the soil to be plowed which could destrey the permanent roots
of the tung tree or allow Diplodia to attack the plants. (Summary by 11.J.5.) E00
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0581-3384 CRANDALL, B.S., ABREGO, L. and PATINO, B. A check list of the diseases of economical
plants of El Salvador, Central Amerlca. Plant Disease Reporter 35(12):545-554. 1951. Engl.

Cassava. Cercospora henningsii. Diseases and pathogens. Pests, Mycoses, El Salvador,

Causal agents of diseases affecting 130 economic plants are listed. For cassava the following organisms are
listed: Cercospora henningsii (leaf spot), Oidium manihotis (powdery mildew), Phyllosticta sp. (leaf spot)
and a virus (mottling). (Summary by H.J.S.) E00

0582-3099 MULLER, A. S. Brazil: prelimlnary list of dlseases of plants in the state of Minas Gerais.
International Bulletin of Plant Protection 8(9):193-198. 1934, Engl.

Cassava. Diseases and pathogens. Pests. Mycoses. Viroses. Brazll,

Diseases of 83 plants are listed, including 25 field crops, 30 vegetable crops and 28 fruit tr'ee'snhd'othcr plants.
For Manihot spp. the following discases are listed: Cercospora caribaea, C. henningsil, Oidium manihou.,
Thizopus nigricans and mosaic virys. (Summary by H.J.S.) E00

0583-0238 WOLF, F. A.and LLOYD, F. E. Oedema on Manihot. Phytopatholyogy 2(4):131-134. 1912,
Engl., 12 Refs., lllus.

Cassava. Manihot glaziovii. Manihot. Diseases and pathogens. Pests. Leaves.

Edema or intumescences have been observed in leaves, stems or trunks of various plants. A, disease condition
similar to edema appeared on some Manihot species (Ceara) growing in greenhouses in Alabama. External
signals are described as well as cytophysiological characteristics of the phenomena. (Summary by H.J.S.)
E00

0584-2493 HANSFORD, C. G. Uganda plant diseases. FEast African Agricultural Journal 10:147-151.
1945. Engl.

Cassava. Diseases and pathogens. Pests, Viroses. Mosaic diseases. Mycoses. Bacterioses. Uganda.

Brief notes are given on 6 cassava diseases: mosaic disease, fungal leaf spot (Cercospora henningsii),
bacterial leaf spot (Bacterium cassavae), wilt disease (Verticitlium dahliae), tuber rot (Armillaria mellea),
tuber disease (probably Helicobasidium sp.). Data given refer to symptoms, resistance and economic
importance. (Summary by H.J.S.) E00

0585-3073 BUYCKX, E. J. E. Les ennemis des plantes amylacées. Maladies etinsectes nuislbles du manioc,
Manihot wilissima Pohl. ( The enemies of starch crops; cassava, Manihot wtilissima Pohl., diseases and
o jurious insects). In Brussels. Institut National pour I'Etude Agronomique du Congo; Précis des
-+.'es et des insectes nuisibles rencontrés sur les plantes cultivées au Congo, au Rwanda et au

Bu . uadi. Bruxelles, 1962, pp.471-480. Fr., 7 Refs., Nlus,

Cassava. Diseases and pathogens. Mycoses. Bacterioses. Pests. Phytophthora dreschsleri. Entomology.
Cercospora caribuea. Bemisia. Phytophthora. Injurious insects.

Symptoms and contro! methods are given for the following cassava diseases and pests: translucent angular
spots on the leaves (Bacteriun cassavae), small white spots on leaves (Cercospora caribaea); angular brown,
well-defined spots on leaves, stems uninjured (Cercospora henningsii), spotlike with canker on the stems and
petioles (Glomerella manihotis), yellow, mosaic zones on the blade and leaf distortion; presence of small,
whitish, motile insccts on leaves (Bemisia spp.); cankers on the stems and petioles (Glomerella manihotis),
presence of superficial white rhyzomorphs that become orange in the light (Fomes lignosus), presence of
blackish stromata and whitish mycelia on the root pecls (Amarillariella mellea); lack of characteristic
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rhyzomorphs on the root peels, but the rotten tissues become blackish gray (Phytophthora crypiogea).
(Summary by 11.J.5.) E00 FOl

0586-3066 DRUMMOND, O. DE A. Daetiologia das rajas pretas das raizes da mapdlocn: (Etlology of
hrown streaks in cassava roots). in Congreso Nacional da Sociedade Botanica do Brasil, 4, Recife,
1953. Anais. Recife, Brasil, 1953. pp.57-60. Port., Sum. Engl., [llus.

Cassava. Manihot esculenta. Roots, Deterioration. Diseases and pathogens. Pests. Etiology.

The author describes the type of spoilage of the cassava roots, (Manilot wiilissima Pohl, M. aipi Pohl)
characterized by radial black stripes. These stripes occur after the roots are dug from the soil. It was found
that they were due to a process of oxidation, starting from the surrounding walls of the parenchymatic cells
and xylem vessels or from the thin layer of cytoplasm nearby. The lack of air around the roots is enough to
avoid the process. (Author's ssommary) EQQ

0587-2004 ALBERTO,J. A mandioca. I1. Doengas, pragas e animais selvagens. (Cassava. 1. Diseases,
pests and wild animals). Gazeta Agricola de Angola 2(1):504-506. 1957. Port,

Also available in English, translated by Tropica! Products Institute,

Cassava. Diseases and pathogens. Pests. Injurious insects. Noxious aiiimals. Cassava mosaic virus, Cassava
flour. Cassava meal. Storage. Viroses. Mycoses. Disease control. Pest contrul. Angola.

The principal discases and pests of cassava are briefly described: (1) Chestnut rootrot. The pulpy part of the
mature root becomes hard, turning chestnut colored, without symptoms on the aboveground parts of the
plant. Control is by burning. (2) Black rot. This is also a fungus discase, occurring after mechanical damage
to the roots. (3) Yellow rot. Mature plants are infested, the whole root system rots, and the plant falls over.
This is possibly associated with excessive moisture. (4) Mosaic. This discase is very widespread, attacking
nearly all varieties although there are some that are resistant. (5) Crickets. The adults penetrate the plant near
the base, opening deep galleries to the roots, where they feed. Their location is casily recognized by the
mounds of soil they leave; and they should be destroyed by digging along the gallerics tofind them. They can
be crushed or placed in tins containing gasoline or oil. (6) Grain weevils. These insects attack stored flourand
meal. (7) Bruchids also destroy dry, stored cassava products; DDT is recommended (or control. (8) Further
damage is done by buffaloes, antelopes, goats and wild boars; control measures are given. (Summary by A.
van S.) E0O FOI

0588-3079 BERTHET, J. J. A. Inimigos da mandioca. (Enemies of cassava). Boletim de Agricvitura
(Brasil) 17:37-35. 1916. Port.

Cassava. Mycoses. Injurious insects, Diseases and pathogens. Noxious animals, Pests, Disease control.
Brazil.

Answer is given to a question onthe control of a cassava disease. It was found that a Fusarfum was the causal
agent and that a Coleopterus (Curculionidae?) was also present on the samples. It was advis:d to burn the
infested plants and to use healthy and fresh cuttings for planting. (Sunmary by H.J.S.) E00

See also 0244 0272 0898 0930 0942 (962
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E0| General Descri ptive Studies

0589-0839 LEHMAN, P.S. Insects and diseases of cassava. /n Hendershott C. H. er al. A literature review
and rescarch reccommendations on cassava. Athens, Ga., University of Georgia, 1972, pp.76-™" Engl..
150 Refs.

Cassava. Manihot esculenta. Pests. Diseases and pathogens. Injurious insects. Injurious mites. Novious
animals. Tetranychus telarius. Aonidomytillus albus. Insect control. Pest control. Disease control.Silha
pendula. Erinnyis ello. Erinnvis alope. Cassava mosaic virus. Viroses. Mycoplasmoses. Bacterioses.
Xanthomonas  manihotis.  Pseudomonas. Mycoses. Cercospora  henningsii.  Cercospore. varibaea.
Glomerella cingulata. Uromyces. Oidium. Fomes lignosus. Rosellinia. Nematodes. Productivity.
Resistance. Insecticides.

It has often been stated that cassava bas fewer diseases and insect pests than ather crops: nevertheless,it |
has been found that disease incidence is S to 10 times greater in the tropics. Since this poses a greater threat to
agricultural production in the tropics, it is imperative that any program designed to increase cassava yields
through genetic improvement or altering cultural practices should also be designed to continually evaluate
the changes in host suseeptibility to disease and insects. A survey of literature (847 references) indicates at
least 40 ditferent organisms that atfect cassava, Prevalentinsect problems, effects on vield and recommended
control practices for inseet pests are discussed. These same aspeets are also dealt with in reference to discases
caused by viruses, mycoplasma. bacteria. fungi and nematodes. An investigation of methods for controlling
losses of cassava durig storage and marketing is strongly recommended, and some considerations for
developing such a program are offered. International conperation to compare cassava viruses and virus
strains found in various countries is needed, as this is a prerequisite for an effective breeding program.
Changes in plant breeding, use of fertilizer, and excensive and intensive planting generally increase the
vulnerability of cassava, as well as other plants, to disease and inseet epidemics. Research is needed to
understand if or why cassava is more resistant to cerian diseases and insect attack. For example, cassava
contains a eyanogenic glucoside that may serve as a chemical defense against some discases and inscets; on
the other hand, low HON content is generadly considered by plant breeders to be a desirable characteristic to
make cassina safe for both human and animal consumption. When such objectives are adopted in any
breeding program. an attempt should be made concurrently to monitor the effect that a decreased HCN
content has on host susceptibility, for history clearly indicates that any breeding improvement program that
overlooks the natural breeding program of microorganisms and insects is courting disaster. (Summary by
1.M.) EOD FOI

0590-0585 CORREA DE R., M. and ALCONERO, R, Origen de una enfermedad foliar de la yuca,
Manihot esculenta Crantz en Puerto Rico. (Etiology of a cassava, Manihot esculenta Craniz,leaf
disease in Puerio Rico). Tropical Root and Tuber Crops Newsletter no. 6:36-37. 1973, Span:

Cassava. Leaves. Pests. Diseases and pathogens. Etiology. Laboratory experiments. Antisera. Analysis.
Manihot esculenta. Puerto Rico.

Symptoms of the diseases are similar to mosaic symptoms. The following tests were made: mechanical, graft
and mite transmission; electronic microscopy; serology: purification. Mechanical and graft transmission did
not produce any virus symptoms. Mites produced symptoms similar to those of mosaic. Serology,
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purification and microscopic observations gave negative results. It was concluded that symptoms observed
previously had been caused by mites, possibly by means of secreted toxins. (Sununary by H.J.S.) EOl

0591-0069 TOLLER, R. W., CUELLAR, R.and FERRER, J. B. Preliminary survey of plant diseases in
the republic of Panama, 1955 - 1958. Plant Disease Reporter 43(1 1):1201-1203. 1959. Engl.

Cassava. Pests. Diseases and pathogens. Mycoses. Panama.

This report includes the most important destructive diseases in Panama. The following fungi werc recorded
in cassava: Phytophthora sp., Cercospora caribaea, Gloeosporium sp. and Rhizoctonia solani. (Summary
by J.L.S.) EOl

0592-1542 CONCEICKO, A. J. DA. Molestias da mandioca (Manihot esculenta Crantz). ( Diseases of
cassava). Cruz das Almas, Brasil. Universidade Federal da Bahia, Escola de Agronomia, Brascan
Nordeste. Serie Pesquisa 1(1):31-40. 1973, Port., Sum. Port., Engl., 16 Refs.

Cassava. Manihot esculenta. Pests. Diseases and pathogens. Bacterioses. Xanthomonas manihotis.
Mycoses, Cercospora caribaea. Cercospora henningsii. Phyllosticta. Uromyces manihotis. Oidium,
Selerotium rolfsii. Rosellinia. Diplodia theobromac. Rhizopus. Viroses. Cassava common mosaic virus.
Cassava mosaic virus. Cassava vein mosaic virus. Disease control. Etioiogy. Brazii.

The main cassava diseases that occur in Brazil, especially in the northeastern region, are dealt with by the
author as regards their etiology, symptomatology and certain control measures (especially quarantine
procedures) to avoid the introduction of diseuases from outside the region. (Author's summary) EO0{

0593-3136 LOZANO, J.C. and BOOTH, R.H. Diseases of cassava (Manihot esculenta Crantz), Pans
20(1):30-54. 1974. Lngl., Sum. Engl., 125 Refs., 1llus.

Also in: Centro internacional de Agricultura Tropical. Folleto Técnico no. 5 1974, 48p.

Cassava. Manihot esculenta. Pests. Diseases and pathogens. Bacterioses. Xanthomonas manihotis.
Pseudomonas. Viroses. Cassava mosaic virus. Cassava common mosalc virus, Cassava brown streak virus.
Mosaic diseases. Mycoses. Cercospora henningsii. Cercospora caribaea. Phyiiosticta. Oidiv manihotis.
Cassava superelongation. Glomerella cingulata. Phytophthora drechsleri. Roseliinla. Sclerotium rolfsii.
Disease control. Etiology.

The paper reviews literature relating to the major bacterial, viraland fungal diseases of cassava and presents
additional information gained by the authors. The importance of these diseases in reducing yields is stressed.
However, while a great deal of information is presented on symptoms and the nature of the pathogens, little
data is available on control measures. The authors emphasize the necd for more active research, in particular
to identify and describe sources of discase resistance and find other simple means of disease control.
(Author's summary) EO1 :

0594-3048 DESLANDES, J. A. Doengas da mandioca no Nordeste. (Cassava diseases from the
northeastern region). Campo (Brazil) 1i(11):9-14. 1940. Port., 8 Refs., Hlus.

Cassava. Mycoses. Bacterioses. Entomology. Diseases and pathogens. Pests. Viroses. Injurious insects.
Noxious animals. Diseasc control, Pest control. Brazil.

In northeastern Brazil, ¢'i types of cassava diseases are locally referred to as “tamanjva™. This presents a
prohlem for plant pathologists. Descriptions are given of 8 diseases: bacterioses (Phytomonas manihotis,
Bacillus manihotis);  wither-tip (Colletotrichum sp); leaf spot (Cercospora sp. Helminthosporium
manihotis); root rot (Diploidia sp.); cinza or oidio (Oldium sp.), mosaic (chlorosis); leaf distortion or but
prolife~ation (Tetranychus tanajoa); and root knot nematode (Heterodera marioni)— A liana called gold
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thread (Cuscuta corymbosa) is also described. Symptons, causal agents and control methods are also dealt
with. (Summary by H.J.S.) E01 F00

0595-0393 DRUMMOND-—GONCALVES, R, Bacteriose da mandioca. (Bacterioses of cassava).
Biolbgico 14:145-146, 1948, Port., 5 Refs.

Cassava. Pests. Diseases and pathogens. Bacterioses. Xanthomonas manihotis. Disease control, Brazil,

The bacteria is caused by Phytomonas manihotis. To cure it (1) use land that has not been planted with
infected yuca for 4-5 years; (2) use only healthy cuttings; (3) use resistant varieties. (Summary by J.H.C.)E02

0596-0206 VARONR., F. H. Enfermedades de la yuca. (Diseases of cassava) In Instituto Colombiano
Agropecuario. Curso intensivo del cultivo de yuca. Palmira, Colombia, Centro Nacional de
Investigaciones Agropecuarias, 1972. pp.20-29. Span., 4 Refs.

Cassava. Pests. Diseases and pathogens. Bacterioses. Xanthomonas manihotis. Mycoses. Rosellinia.
Phytophthora  drechsleri. Fusarium. Glomerella cingulata. Gloeosporium manihotis. Phyllosticta,
Cercospora henningsii. Cercospora caribaca. Nematodes. Noxious animals. Viroses. Cassavs common
mosaic virus. Cassava mosaic virus. Disease control.

Symptoms and control measures of the main diseases cf cassava are presented, Among these are mentioned
bacterial blight, wilting, root rot, anthracnose, leaf spot, powdery mildew, rust, root-knot nematode,
common mosaic virus and witches'-broom disease. (Summary by J.L.S.) E0I

0597-0447 JOHNSTON, A. Host list of fungi and insects recorded in the South East Asia and Pacific
region: Colocasia antiquorum, Dioscorea spp.and Manihot utilissima. FAO Regional Office for Asia
and the Far East. Technical Document no. 33. 1963. 8p. Engl.

Cassava. Pests. Diseases and pathogens. Viroses. Mycoses. Bacterioses. Pests.

A list of fungi and insects (classified by host) found in Southcast Asia and the Pacific region is presented for
taro (Colocasia antiquorum), yam (Dioscorea spp.) and cassava (Manihot wtilissima). The damage to the
host is described. Among those mentioned for cassava are (1) fungi causing leaf spot, black mold, dieback,
anthracnose, powdery mildew, wilt, collar and root rot; (2) bacteria causing blight, leaf spot and wilt; (3)
mosaic virus; aud (4) insects; hemispherical scale, red spider mites and stemborers. (Summary by P.A.C.)
E0I

0598-0553 MONTALDO, A. Reaccién de variedades de yuca(Manihot esculenta)al rayado marrén dela
raiz. (Reaction of cassava, Manihot esculenta, varieties 1o brown streak root disease). Maracay,
Universidad Central de Venczuela, Instituto de Agronomia, 1970. pp. 87-103. Span., Sum. Span., 7
Refs.

Cassava. Temperature. Storage. Tubers. Manihot esculenta. Cultivars, Deterioration. Etiology. Enzymes.
Resistance. Diseases and prihogens. Harvesting. Timing. Venezuela.

A study of the reaction of 68 cassava (Manilioi esculonta Crantz) varieties to brown streak disease at
environmental conditions of 250C (Maracay, Venezuela) is presented, as well as the reaction of | additional
variety stored at 0°C, 5°C and 10°C. The brown streak disease, being of possible enzymic nature, occurs in
the pulp of cassava roots. In their first stage of development, the roots become ash-blue in color and
subsequently turn brown. As a result of this change, the roots cannot be used for culinary and industrial
applications. Out of 68 of the total number of varieties studied, 537 were classificd as * fairly resistant™ to
“very resistant.™ This means that the brown streak discase is not as serious a problem as had been thought,
Further information is required in order to know the relationbetween root size and brown streak disease,
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since medium and small-size roots appeared to be more sensitive to the disease after being stored for 21 days.
(Summary by J.L.S.) EOI

0599-2006 BURTON, C. L. Diseases of tropicsl vegetibles on the Chicago market, Tropical Agriculture
(Trinidad) 47(4):303-313. 1970, Engl., Sum. Engl., 11 Refs.

Cassaa. Arracaia. Yams. Temperature. Marketing. Diseases and pathogens. Mycoses. Bacterioses.
Laboratory experiments. Storage. Pests. Xanthosoma sagittifolium. Sweet-potatoes. Vegetable crops.

A general study was made of several tropical vegetables that were not found on the Chicago market a few
years ago and that have become important in the variety-specialty field. A 2-year survey showed extensive
losses due to decay. Ten microorganisms were found attacking casseva; among them were Diplodia sp.,
Fusarium sp., Penicillium sp. and Phomopsis sp. Inoculation studies with isolates on parent commodities at
13-29°C demonstrated a range of pathogenicity and identified those organisms most liley to cause losses
during transit and marketing. Certain chemical treatments (SOPP + DCNA, SOPP + DCNA and hot wax
and chlorine solution and hot wax) applied in Chicago somewhat reduced decay, but not sufficiently to
recommend them for use at the terminal market. The studies showed that control of decay must be initiated
prior ta shipping. The first step that should be taken to gbtain discase-free produce is to establish a system of
standardization and inspection at the shipping point. Careful handling at harvest to avoid cuts and bruises,
the possible curing of certain commaodities to heal wounds before shipping, and holding producc at low, but
not chilling temperatures should also contribute considerably to the improvement of quality and disease
control during transit and marketing. (Summary by T.M.) EOI

0600-2270 GOLATO, C. Casi fitopatologici osservati in Ghana. (Plant pathology cases observed in
Ghana). Rivista di Agricoltura Subtropicale e Tropicale 63:139-174, 1969, Ital., 16 Refs., Illus.

Cassava. Diseases and pathogens. Cercospora henningsii, Pests. Mycoses. Viroses, Cassava mosaic virus.
Cassava brown streak virus. Ghana.

Three cassava diseases are described: cassava mosaic virus, brown streak virus and leaf spot (Cercospora
henningsii). The rest of the paper refers to diseases on cacao, bananas, Phaseolus sp., Citrus sinensis, coffec,
cotton, peanuts, Hevea brasiliensis, sugar cane and two palms, (Summary by H.J.S.) E0l

0601-3111 GALL, F.et al. Doengits da mandioca, Manihot utilissima Pohl. (Cassava diseases, Manihot
utilissima Pohl). In . Manual de Fitopatologia. S¥o Paulo, Agronomia Cercs, 1968.
pp.298-305. Port.

Cassava. Diseases and pathogens. Pests. Xanthomonas manihotis. Bacterioses. Viroses. Cercospora
henningsii. Cercospora caribaca. Cissava common mosaic virus. Cassava mosaic virus, Etiology. Disease
control. Sclerotiunt rolfsii. Qidium, Phyllosticta. Brazil.

Nine cassava discases are described Causal agents are Xanthomonas manihotis, Cercospora henningsii, C,
caribaca, Qidium manihotis, Sclerotium rolfsii, Phyllosticta manihotis; witches-broom discase, cassava
common mosaic and cassava nerve mosaic are caused by viruses. Data given concerns general aspects,
symptoms, ctiology and control. fSummary by H.J.S.) EOI

0602-3017 REINKING, O. Philippine plant diseases. Phytopathology 9:114-140. 1919, Engl.
Cassava. Diseases and pathogens. Pests. Mycoses. Ceara rubber. Cercospora henningsii. Philippines.

Atleast 102 of the crops are destroyed by fungiin the province of Laguna.Factors contributing to the spread
and destructiveness of various pathogens are the lack of proper cultivation methods, sanitary controls,
pruning and spraying. Diseases affecting 45 species are bricfly described. Information given for Manihet
spp. is the following: (1) Manihot dichotoma (sic), ceara rubber, Rubber trees are not grown commercially
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on the Island o} Luzon, consequently little work has been done with diseases affecting them. However,
Phyllosticta manthioticola Syd, is a common leaf spot of ceara rubber trees and may sometimes cause severe
damage. (2) Manihot utilissima, cassava or camoting cahoy Cercospora henningsii Allesch, is present on
cassava, but not abundant enough to cause any great damage. Discased spotsare irregularly circular in shape
and brown. Other fungi found on dead and dying branches of cassava are Diplodia manihoti Sacc.,
Guignardia manihoti Sacc. and Colletotrichum lussoniense Sacc. (Summary by H.J.S.) EO]

0603-2421 BARAT, H. ef al. La pourriture du coeur du manioc. (The rotting of the core of the cassava
root). Institut de Recherches Agronomiques de Madagascar, Bulletin no. 3:79-80. 1959. Fr., lllus.

Cassava. Tubers. Deterloration. Plant physiology. Malagasy Republic,

A description is given of the disease, which is not caused by Fusarium or Diplodla. The author believes that
the rotting has a physiological origin, connected with some kind of deficiency. The Agronomy Station of
Lake Alaotra will carry out research on this subject. (Summary by H.J.S.) E01

0604-3436 DISEASES OF CASSAVA. East African Agricultural Journal 10:149-150. 1945. Engl.

Cassava, Diseases and pathogens. Cultivars. Cassava mosalc virus, Pests, Bacterioses, Mycoses. Resistance.
Cercospora henningsii. Viroses. Uganda.

Four diseases of cassava in Uganda are briefly described: leaf spot (Cercospora henningsii and Bacterium
cassavae), wilt disease (Verticillum dahliae), root rots (Armillaria mellea and probably Helicobasidium sp)
and mosaic disease. Symptoms and distribution data are also given. (Summary by H.J.S.) E0I

0605-3096 PODRIDAQ NA ralz poe a perder a mandioca. (Root rot may cause the loss of the cassava
crops). Dirigente Rural 3(11):24-26. 1964, Port., lllus.

Cassava. Tubers. Diseases and pathogens. Pests. Tubers. Productivity. Deterloration. Brazll.

In an area of 1,200 ha in the state of Sio Paulo (Brazil), cassava yields were seriously reduced by a dry,
odorless rot, which attacked the roots of the plant first and then spread to the stem and leaves. This disease
was found mainly in poor, sandy soils, It even attacked the Branca de Santa Catarina variety, widely grown
for its good yielding characteristics and tolerance to bacterial disease. Several fungi and bacteria,isolated
from the discased plants, are being examined in order to determine the causal agent. (Summary by S. S. de
S.) E0l

0606-3445 LAL, B. and TANDON, R. N. Some new leaf spot diseases caused by Colletotrichum.
Proceedings of the National Academy of Sciences of India (Section B) 36(2):223-232. 1966. Engl.

Cassava. Diseases and pathogens. Pests. Mycoses. Leaves. Manihot esculenia.

A survey was made of leaf spot diseases, during which the authors found the conidial stages of G. cingulaa
from A. hetrophylla, B. venusta, C. variegatum. var. pictum, D. peregrina, D. baraquiniana, H.
multiflorus, H. rubra, M. utilissima, P. edulis and S. macrophylia; C. capsici from G. variegatum var.
pictum, M. wtilissima, M. platycladus and S. melongena. and C, dematium from P. aureasand P. edulis. All

the pathogens reported are new host records for the country, and the pathogenicity of each has been
established. (Author’s summary) E0|

0607-3134 KRUUFF, E. DE. Het wortelrot van de cassave, (Cassavaroot rot). Teysmannia 21:147-149,
1910. Dutch.

Cassava. Diseases and pathogens. Pests, Cultivars. Roots. Deterioration,
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In 1904, cassava root rot first appeared in Java. Affected plants lose their leaves and the roots rot. Infected
plants turn black but do not die. Rottings start at the root tip with a violet-red epidermal color. The causal
organism appears to be a bacterium, which could be isolated; but it was not possible to infect healthy plants
artificially, indicating that the bacteriosis may be a secondary infestation. The disease attacks young and old
plants in dry or wet seasons, drained or waterlogged fields. Fertilization had no influence; heavy lime
applications reduced infestation in some locations Some varieties seem more resistant. (Summary by A. van
s.) Eol

0608-2271 GOLATO, C. Casi fitopatologici osservati In Nigeria. (Phytopathological cases observed in
Nigeria). Rivista di Agricultura Subtropicale e Tropicale 56(10-12); 525-543. 1962, Ital., Sum, Ital.,
Engl., 16 Refs,, Illus,

Cassava. Cercospora henningsil, Pests, Diseases and pllﬁogens. Viroses. Cassava mosaic virus, Mycoses,
Nigeria.

Brief descriptions are given of symptoms of diseases affecting cacao, the oil palm, sorghum, rice, cassava and
other crops in Nigeria. Diseases caused by mosaic virus and Cercospora henningsiiare reported for cassava,
(Summary by H.J.S.) EOl

0609-2374 FRANCHINI, G. Amibes et autres protozoaires de plantes h latex du Muséum de Paris,
(Amoebas 117 other protozoa of plants containing latex at the Paris Museum; preliminary note).
Bulletin de la Societé de Pathologie Exotique 15:197-203. 1922, Fr., 3 Refs,

Manihot dichotoma. Diseases and pathogens.

The examination of fresh plants at the Paris Botanical Garden permitted the identification of some
microorganisms present in plants containing latex. Manihot dichotoma and other Euphorbiaceae are
included. Culture media were prepared and inoculated into live animals. Discussions are presented about the
origin of the microorganisms and some aspects of their life cycle, including the vectors. (Summary by H.J.S.)
EOI

See also 0009 0221 0294 0329 0427 1151
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0610-2325 PEREIRA, A.L.G. and ZAGATTO, A. G. Etiologia da “mancha angular” na folha da
mandioca, Manihot utilissima. (Etiology of angular leaf spot of cassava, Manihot wutilissima).
Arguivos do Instituto Bioldgico (Brasil) 34(3):153-160. 1967. Port., Sum. Port., Engl., 8 Refs Jllus.

Cassava. Bacterioses. Resistance. Leaves. Stems, Xanthomonas manihotis. Pests. Petioles. Diseases and
pathogens. Brazil.

An cxperiment was conducted to establish the ctiology of the cassava leaf spot present in the regions of
Piracununga, Aguai and Moji-Guacu, State of Sio Paulo (Brazil), affecting the Branca de Santa Catarina
variety which was resistant to bacterial disease. A study was carried out comparing the bacteria isolated from
leaf spots to the bacteria from stem tissues with typical symptoms of the disease. No obvious differences were
Tound in the morphological, cultural, viochemical, physiological and pathogenic characters in both cases.
The two organisms were classified as Xanthomonas manihotis (Arthaud-Berthet) Starr, 1t was also verified
that the leaf spot disease, located at first in the leaf, can extend to the petiole and later to the stem. (Author’s
summary) E02

0611-0289 DRUMMOND-GONCALVES, R. A bacteriose da mandioca no Vale do Paraiba. (Cassava
bacterioses in the valley of Paraiba). Biologico 5:117-118. 1939. Port.

Cassava. Bacterioses. Pests. Leaves. Diseases and pathogens. Disease control. Brazil.

Bricf notes are given on the symptoms and control measures of cassava bacteriosis. Leaves are atrophied and
wither progressively: then fungi (Gloeosporium and Fusarium) attack the petioles. Vessels of the petioles
darken: and a viscous cream exudation, different from the normal latex, can be scen on the petioles. Control
measures concern crop rotation, sanitary practices of propagation material and utilization of resistant
varieties. (Sununary by 11.J.5.) E02

0612-0097 1.0ZANO, T., J. C. and wholey, D. W. The production of bacteria-free planting stock of
cassava. World Crops 26(3):115-117. 1974. Engl., 11 Refs., lllus.

Cassava. Pests. Cassava bacterial blight. Bacterioses. Disease control. Propagation materials. Shoots.
Cuttings. Diseases and pathogens. Colombia.

A method of rooting shoot tips is described whereby plants free from cassava bacterial blight were produced.
The use of this method in addition to cultural practices is proposed for producing pathogen-free foundation
stock for a planting material certification program. (Summary by World Crops) E02

0613-2473 WILLIAMS, R. J., AGBOOLA, S. D. and SCHNEIDER, R. W. Bacterial wilt of cassava in
Nigeria. Plant Discase Reporter 57(10):824-827. 1973. Engl., Sum. Engl., 6 Refs., lllus.

Cassava. Manihot esculenta. Pests. Diseases and pathogens. Bacterioses. Etiology. Xanthomonas
manihotis. Nigeria,

A bacterial wilt of cassava was observed in several arcas of Nigeria in 1972. Symptoms and pathogen
characteristics are similar to those of a cassava discase in South America caused by Xanthomonas
manihotis The discase is likely to be economically important in West Africa. (Author's summary) E02
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0614-3114 FREIRE, J. R, J. A bacteriose Jda mandioca. (Cassava bacterioses). Granja (Brazil)
I8(189):64. 1963. Port.

Cassava. Bacterioses. Diseases and pathogens. Pests, Disease control. Brazil.

In the state of Sio Paulo, cassava bacterioses are more severe in plants growing on poor, leached soils.
Symptoms of the disease are described, and control methods are suggested. (Summary by H.J. S.) E02

0615-0848 COSTA, A. S. and KITAJIMA, E. W. Cassava common mosaic virus, London,
Commonwealth Agricultural Bureaux, 1972. 4p. (Description of Plant Viruses no. 90). Engl,, 12 Refs.,
Illus.

Cassava, Pests. Diseases pnd pathogens, Cassava common mosaic virus. Viroses.

A description is given of cassava common mosaic virus (synonym, Brazilian common mosaic virus) with
information on disease, host range and symptomatology, strain, vectors, serology, stability in sap,
purification, particle structure and composition, relation to cells and tissues. (Surmnmary by J.L.S.) E02

0616-2462 AMARAL, J. F. DO. Doengas vasculares das plantas causadas por bacterlas, (Plant vascular
diseases caused by bacteria). Bioldgico 11(9):250-253. 1945, Port., | Ref., lllus.

Cassava. Bacterioses. Diseases and pathogens. Pests. Xanthomonas manihotis. Brazil.

General notes are given about the way that Phytomonas spp. infect cassava and other crops. Once the
bacteria reach the vascular tissue, they multiply rapidly and obstruct the vessels, causinga withering similar
10 that occurring when there is a lack of water in the soil. In cassava, besides obstructing the vessels, the
bacteria hydrolyze the starches converting them into sugars. As some bacterioses are specific to a certain
plant, it is possible to identify some bacterial diseases through artificial infection. (Summary by 1.J.S.) E02

0617-1816 LEU, L.S. and CHEN, C.T. Bacterial wilt of cassava (Manihotis utilissima Pohl.) caused by
Xanthomonas manihotis (Arthaud-Berthet ) Starr. Plant Protection Bulletin (Taiwan) 14(1):17-26.
Engl., Sum. Engl., Chin., 21 Refs., lllus.

Cassava. Manihot esculenta. Diseases and pathogens. Bacterioses. Xanthomonas manihotis. Cultivars,
Resistance. Disease control. Pests, Taiwan.

Bacterial wilt is a systemic discase recently found in many cassava-growing areas in Taiwan. This disease is
cconomically important because it causes the death of plants and in scvere cases can cause total losses in
newly planted ficlds. The disease occurs year-around on plants of all ages, but plantlets are most susceptible.
Gummy substances excreted on the stem of the diseased plants become spongy when water is available.
Bacteria within this substance, a secondary source of inoculum, could thus be carried by rain splashing or
wind to healthy plants. Stem cuttings from the diseased stalks are the primary source of infection. Bacterial
suspensions induced into the plants by dipping the cuttings, injecting near the apical meristem, spraying on
the leaves, and pouring into the root section of the young plants could induce the disease 10-30 days after
application. The infected plants wilt and convexed lesions app=ar on the stipules and stemn, where bright
vellow-brown gummy substances are soon excreted. Vessels and surrounding tissues are initially invaded,
Later the tissues and other areas (except for the pith) are dissolved. The pocket which Is formed expaads; its
epidermis finally ruptures, excreting the gummy substances. Comparing morphology, physiology,
symptomatology and its pathoger.icity limited 1o Manihotis spp., the bacteria studied were most closely
related 10, it not the same as Xenthomonas manihotis. For controlling the disease, stemn cuttings must be
prepared from discase-free ficlds. The field should be inspected every few days after budding. Discased
plants should be rogued and put in a plastic bag; they should then be burned, buried or allowed to decay in
the bag. The arcas with the rogued plants could be replanted without any treatment. Rotation is
recommended; but if this is not feasible, crop refuse should be burned, or chopped and plowed deep; later,
any volunteer plants should be destroyed before replanting. (Author's summary) E02
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0618-0292 AS ZONAS infestadas pela bacteriose da mandioca e as medidas de vigilancia sanitaria vegetal
do Ministerio da Agricultura, (Areas infected by cassava bacteriosis and sanitary control measures
taken by the Ministry of Agriculture). Biologico 7:135-136. 1941, Port.

Cassava. Bacterioses. Stems, Cuttings. Pests. Diseases and pathogens. Xanthomonas manihotis. Disease
control. Brazil.

A government regulation forbids transport of cassava branches or cuttings outsido an area that was
infected by Bacillus manihotus Arthaud-Berthet. The area under quaranting covers the following states:
Espirito Santo, Rio de Janeiro, Sdo Paulo, Parand. Santa Catarina, RloGrandedoSul Minas Gerais. Mato
Grosso, Goyaz and Districto Federal (Summary by H.J.S.) E02

0619-3003 LIMA,A. D.F. Séria doenca da mandioca. (4 serious disease in cassava). Revista Agrondmica
(Brazil) 14:167-168. 1958. Port.

Cassava. Diseases and pathogens. Pests. Bacterloses. Disease control. Leaves. Stems.

This paper presents general characteristics of a bacterial disease in cassava which causes plant defoliation
and considerable loss of starch in young plants. Among other control measures, the following are
recommended: use of healthy planting material, crop rotation, choice of resistant varieties, and use of clean
agricultural tools. The disease is not identified by name. (Summary by J.L.S.) E02

0620-0961 WIEHE, P.O. and DOWSON, W.J. A bacterial disease of cassava (Manihot utilissima) in
Nyasaland. Empire Journal of Experimental Agriculture 21(82):141-143, 1953, Engl., Sum. Engl., 4
Refs., Illus,

Cassava. Isolation. Biochemistry. Pests, Diseases and pathogens. Bacterioses. Erwinia cassava.
Xanthomonas manihotis. Etiology. Uganda.

Severe leaf spotting leading to defoliation of cassava (Manihot utilissima) occurs in Nyasaland and has been
shown to be due to a bucterium here described, for which the name Xanthomonas cassava sp. nov. is
proposed. A similar discase already recorded from Uganda is probably due to the same pathogen, which was
first named Bacterium cassavae Hansford in error. B. cassavae Hansford is synonymous with B. lathyri
{Manns and Taubenhaus) Burgwitz, a common saprophyte of necrotic plant tissues. The wilt disease of
cassava in South America, said to be caused by Xanthomonas manihotis (Arthaud-Berthet) Starr is quite
distinct and may not be due to a species of Xanthomonas. (Author's summarv) E02

0621-2475 ARAGAO, H. DE B. Sur un flagellé du latex de Manihot pahnata, Phytomonas francain, sp.
(About a flagellate on the latex of Manihot paliata, Phytomonas francaisp. nov.) Compte Rendude
la Societé de Biologie 97:1077-1080. 1927, Fr., llus.

Cassava. Taxonomy. Yanthomonas manihotis. Diseases and pathogens. Pests. Bacterioses. Manihot
esculenta. Brazil,

A flagellate was found in cassava (M. palmata, “aipim” from Brazil) latex, affecting the whole plant. No
external damagt is shown by the host plant. The organism is large and very mobile, and its evolution is quite
different from that of other well-known Phytomonas. A description is made of the flagellate and the name
Phytomonas francai is proposed. (Summary by H.J.S.) E02

0622-4043 1.OZANO, J.C. Cassava bacterlal biight (CBB). Palmira, Colombia. Centro Internacional de
Aqricultura Tropical. Information Builetin no. 2. 1973, i0p. Engl., 3 Refs., llius.

Cassava. Manihot esculenta. Pests, Bacterloses. Diseases and pathogens, Cassava bacterial blight, Disease
control. Cojombia.
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The most important bacterial diseasc of cassava is cassava bacterial blight (CBB). This disease was first
recorded in Brazil but was later reported in Colombia and observed in several other countries in South
America and Africa. Symptoms of this disease are leaf spotting, wilting, dieback and gum exudation on
young shoots. Vascular strands of infected petioles and stem necrose appear as brown strings. The bacterium
is spread by the use of infected planting material and infected tools. The disease spreads rapidly during the
rainy season because of rain splash. The discase can be eradicated by removing and burningall plant debris,
using healthy planting material, preventing the movement of people, tools and planting material from
infected to clean areas, and using resistant cultivars. (Summary by by J.L.S.) E02

0623-2465 DRUMMOND, O. A. and HIPOLITO, O. Notas sobre a bacteriose de mandiocs. (Cassava
hacteriosis). Ceres (Brazil) 2:281-307. 1941, Port., Sum. Port., Engl., 23 Refs., Illus.

Cassava, Manihot esculenta. Pests. Diseases and pathogens. Bacterioses. Isolation. Etiology. Disease
control. Cultivars. Leaves. Stems. Xanthomonas manihotis. Brazil.

The authors describe the disease known as bacteriosis or (Leiteira) “milk disease” of cassava (Manihot
wiilissima Pohl, M. aipi Pohl). It is a quite serious and widely disseminated disease, caused by Bacterium
manihotus n. sp. This organism grows well only in a special medium made with cassava shoots. Several
isolations were made from diseased plants and 140 inoculations with pure cultures gave 77% positive results.
The organism was studied in pure cultures obtained from isolations and reisolations. The following
characteristics are described: size 1.04.6 x 0.4-1.2 um; bacilli lopho or monotrichia; gram negative; gelatin
liquified, giving sacciform type, in 3 to 4 days; nitrates are reduced to nitrites; no hydrolization of starch; no
production of indol; capsule absent; no acids from lactose, manite, salicine, amigdaline and inosite. Other
sugars, like xilese, arabinose, levulose, maltose, glucose and dextrin are not generally attacked, but some
tests gave positive results. Galactose gave 71% positive results. The bacteria is killed at 77.52C, when
exposed 10 minutes. The oganism is named Bacterium manihotus n. sp. since it has a bacitlar form and polar
cilia. The nomenclature of Smith is used instead of Bergey's, with which the authors do not agree, for 2
reasons: (1) The name Phytomonas given by Bergey in 1923 to the bacteria of this type was used before by
Donovanin 1909 to describe the forms of L.eptomonas and Leishmania, which live in the latex of plants. The
best authorities of these groups of flagellate accept this terminology. Phytomonas bacteria is homonymous
to Phytomonas flagellate and this is an older name. According to the rules of nomenclature, accepted at the
I International Congress of Microbiology, held in London in 1936, * generic homonyms are not permitted in
the group Protista.” (2) As shown by Burkholder, the group Phytomonas, created by Bergey, is an artificial
one so the name Bacterium, given by Cohn in 1872 to the bacilli with polar cilia is as good as Phytomonas
and has priority. Experiments were undertaken to study the transmissibility of the organism and two types of
spreading the discase were found: by diseased stems which are commonly used to plant the cassava and by
contaminated drops of water. The discase can be eontrolled by the following methods: avoiding the planting
of contaminated stems which can be the only source of the disease in th: regions where it docs not exist yet;
cradicating the discased plants since the dew and rain drops are able to carry the discase from plant to plant;
raising resistant varieties of cassava. Seventy varieties were studied and 5 showed some resistance. This work
will be continued. (Author’s summary) E02

0624-2486 BONDAR, G. Molestia bacteriana da mandioca. (Bacierial disease in cassava). Boletim de
Agricultura (Brazil) 16:513-524. 1915. Port.

Cassava. Pests. Discases and pathogens. Bacterioses. Xanthomonas manihotis. Tubers. Identification.
Laboratory experiments. Starch content. Disease control. Composition. Brazil.

Information in this paper is concerned with the isolation, identification and etiology of Bacillus manihot,
causal agent of a bacterial discase in cassava. Symptoms are characterized by decay of young shoots, latex
exudation, defoliation and necrosis of aerial parts. The bacterium is also fourd in cuttings stored for long
periods. A significant decrease of starch content in the tubers was observed; chemical analysis of sick tubers
showed the following: moisture 84.98¢7; starch content 9.60%: starch content on dry matter basis 63%.
Pathogenicity trials and control measures are included. (Summary by J.L.S.) E02
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0625-0588 PACCA, D. W. Contribuigo 80 estudo das doengas da mandioca. (Contribution to the study
of cassava diseases). Rodrigugsia 3:171-178. 1937, Port., 6 Refs,

Cassava. Pests, Diseases and pathogens. Uromyces. Mycoses. Cercospora caribaea. Cercospora henningsii.
Disease control. Xanthomonas manihotis. Bacterioses. Etiology. Brazil.

The author’s observations are reported. Distribution, symptoms, etiology and control of 4 diseases are
described: a bacteriosis (very similar to Bacillus manihotis Arthaud €t Berthet), cassava rust (very similar to
Uromyces manihotis Henn.) and 2 leaf spots (Cercospora caribaea Ciferri  Ragnhildiana manihotis Stev. et
Solh. and possibly Helminthosporium manihotis nov. sp.). (Summary by H.J.S.) E03 E02

0626-0845 CASTARNO A, J.J. Fuego foliar bacterial de la yuca, Manihot utilissima Pohl.(Cassava leaf
hacterial blight). Revista de la Facultad Nacional de Agronomia de Medellin 27(1):56-59. Span., §
Refs., Hus.

Cassava. Pests. Diseases and pathogens, Bacterioses, Laboratory experiments. Disease control. Etiology.
Pseudomonas. Isolation. Leaves. Colombia.

From healthy and infected leaf tissues, a bacteria resembling Pseudomonas solanacearum was purified. The
pathogenicity of the bacterium was proved hy inoculating healthy plants of cassava. New bacteria were
isolated from the inoculated plants and showed to be similar to the first purified. Although Bouriguet
mentioned the occurrence of Pseudomonas solanacearum in cassava as promoter of a drastic foliage wilt, he
considered that Bacteria robici was the agent causing the blight in the leaves. This was confirmed by
Dulong in Madagascar. Obscrvations made by the author showed that the spread of this bacteriosis is
favored by the rainy season and is restricted in the dry season. The author considered that botb B. robiciand
P. solanacearum in cassava may correspond to special different forms within the P. solanacearum specics; in
such a case, reference must be made to P. solanacearum F. robici and P. solanacearum F. manihotis,
respectively. Control measures are given. (Summary by J.L.S.) E02

0627-0806 LOZANO, J. C. Bacterial blight of cassava, Aanihot esculenta Crantz, in Colombig;etiology,
epidemiology, and control. Ph. DD. Thesis. Madison, University of Wisconsin, 1972. 114p. Engl., Sum.
Engl., 106 Refs., Nlus.

Cassava. Pests. Diseases and pathogens. Bacterioses. Cassava bacterial blight. Etiology. Disease control.
Isolation. Laboratory experiments. Colombia.

A bacterial blight of cassava ( Manihot esculenta Crantz) has becotne an increasingly important problem in
Colombia because it causes extensive losses to an important source of food. Studies reported here were |
concerned with the isolation, .dentification, pathogenicity and dissemination of the causal organism and
with the development of control measures. Symptorns of the disease are characterized by leaf spotting and
blight of leaf tissues; wilting, dieback, and exudation of gum on young shoots; and vascular discoloration
and necrosis in mature and old stem portions of susceptible cultivars. These symptomsare similar to those
reportedly induced by Xanthomonas manihotis (Arthaud-Berthet) Starr: but studies on the morphology
physiology, serology, and phage suscptibility of the bacterium isolated in Cotombia and Brazil suggest that
itis sufficiently different from X. manihotisto be considered a separate species. The cassava blight bacterium
(CBB) differs from X. manihotis in cell size, motility and flagellation, production of Ha$, utilization of
nitrate, starch hydrolysis, and in several serological relationships. A comparison of CBB with the type
culture of .X. manihotis revealed that the two bacteria also differed in pathogenicity, growth rate, serological
characteristics and phage susceptibility. CBB is a gram-negative slender rod, motile by means of a single
polar flagellum, not encapsulated and does not form spores. It is an actobic, fast-growing bacterium, which
forms no pigment on sugar-containing media. It hydrolyzes starch and gelatin and reduces litmus milk. It
does not induce a hypetsensitive reartie= on tobacco leaves or cause soft rotting of potato tubers, or cassava
roots. It produces levan. catalase, a. -~ .une dihydrolase and lipase but does not produce H2S, indole, urease,
tyrosinase, or phenylalanine deaminase. It is able to grow in ordinary media plus NaCl or tetrazolium
chloride at maximum concentrations of 2.5 and 0.26, respectively. The bacterium utilizes nitrate and
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ammonium as sources of N; most simple sugars can serve as sources of C, but acid is not produced; various
amino acids and other organic acids are readily utilized. CBB can be scparated by serological and phage-
typing methods from species of Erwinia (3), Pseudomonas (2), and Xanthomonas (10), including X.
manihotis. A Bdellovibrio sp. caused lysis specifically on CBBand could be used toseparate Ci1B from other
plant pathogenic bacteria. Isolates of CBB from distinct geographica! areas could not be grouped on the
basis of differences in virulence or hiochemical characteristics. They belonged to two different serological
groups; and two additional groups could be distinguished on the basis of differences in ability to hydrolyze
starch and utilize sucrose, cellobiose and trehalose. However, these serological and biochemical groups were
not correlated, nor were they related to geographical origin. Cassava leaves were inoculated by spraying
aqucous suspensions of CBB cells and maintaining the plants under high moisture conditions for 6 h after
inoculation. Addition of Tween 20 (0.01¢¢) increased effectiveness of this procedure. Stem puncture was an
effective method of inoculation as well. CBB normally penetrates the host via stomatal openings and wounds
of epidermal tissues. The bacterivn eventually invades the vascular tissues; and in leaves and youngshoots,
it causes extensive breakdown of parenchymatous tissues. In mature, highly lignificd tissues of old stems or
roots. the bacterium remains restricted to the vascular tissues. CBB moves systemically into vascular strands
of roots of susceptible cultivars; in very susceptible cultivars it was found infecting roots 4 months after leaf
spray-inoculation. Dispersal by splashing raindrops is probably the mostimportant means of dissemination
of CBB in localized arcas. Dissemination from one area to another can also occur by means of infected
vegetative “seed.” Infested tools can also spread the bacterium. Controlled inoculation experiments in the
field revealed that spread is cerrelated with total rainfall and oceurs in the direction of prevailing winds. No
dissemination occurred to plants growing 15 m away from an inoculum source. Satistactory control of the
discase was obtained by pruning most of the aboveground portion of infected plants, leaving only a 30-40
cm section at the base of the stem. However, this control method was dependent on (a) the susceptibility of
the cultivars and (b) the length of time between initial infection and pruning. Rooting and indexing of
excised buds provided a good control method since healthy plants were obtained from infected cultivars.
This control methad seems promising to clean up promising cultivars in breeding and selection programs or
as a routine method for the production of certified cassava “seed.” Disinfestation of tools used during
routine cultivation procedures is also suggested to prevent dissemination of the pathogen. Twenty-one
cassava cultivars were classified as resistant to CBBafter greenhouse inoculation of more than 1200 cultivars
obtained from the Centro Internacional de Agricuttura Tropical CIAT, Cali (Colombia). The resistance of
theses cultivars appeared related to restriction of penetration and systemic invasion by the parasite. Two
cultivars, M. Col. 647 and M. Col. 667, were characterized by a hypersensitive reaction which limited the size
of the lesions on leaves. The use of resistant cultivars remains the most promising method for control of the
discase in the tropics. (Author's summary) E02

0628-0254 AMARAL. J. F. DO. Estudo do organismo causador da bacteriose da mandioca. (A study of
the cussava agent of the cassava hacteriosis). Arquivosdo Instituto Bioldgico 13:119-126. 1942. Port.,
Sum. Engl., 11 Refs. Nus.

Cassava. Pests. Diseases and pathogens. Xanthomonas manihotis. Bacterioses. Etiology. Laboratory
experiments. Isolation. Brazil,

This bacteriosis is a vascular disease causing a wilt of cassava (Manihot utilissima Pohl). It attacks a great
number of varieties and is of economic importance. The pathogenicity of the bacterium was tested with 6
isolates. The varieties Vassourinha, Manipeba. Cambaia and Gemedeira were all affected when inoculated.
Morphologically, the microorganisin is a motile rod with rounded ends. Dimensions are 0.6-0.9 1 x 1.6-2.0n.
It is gram-negative and does not form spores; its monotrichous lagella are fairly easily stained. Onagar plate
(4% h at 30°C) it forms round colonies (2-3 mm in diametenwith raised glistening surfaces. the edge of which is
entire. These colonies are milk wbite in color and viscid. Broth cultures (48 hat 30°C) are characterized by
dense turbidity and abundant. viscid sediment. It grows well in sugars with no fermentation. The
microorganism completely hydrolvzes starches, not only with cultures but also with filtrates from liquid
media cultures. Itdoes not reduce bydrogen sulfide, indole, ammaonia or nitrates. Gelatin liguification begins
on the 8tE day. 1t digests milk without coagulation; litmus milk is peptonized with no discoloration. The
arganism is classified as a Phytomaonas, (Author's summary) E02
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0629-3145 A BACTERIOSE da mandioca e do aipim. (Bacteriosis of cassava). Porto Alegre. Brasil,
Directoria de Agricultura, Industria e Commercio. Secgio de Agricultura. Circular no: 29 1931. 6p.
Port., Illus.

Cassava. Pests. Diseases and pathogens. Bacterioses. Xanthomonas manihotis. Disease control, Brazil,

Bacterial diseare, caused by Bacillus manihot Bondar (reclassified as Xanthomonas manihotis) is
characterized by leaf spotting, wilting, latex exudation, dieback and necrosis of the stems. Susceptibility of
two varieties is compared. Control measures are included. (Summary by J.L.S.) E02.

0630-0250 BURKHOLDER, W. H. Three bacterial plant pathogens: Phyromonas caryophyll sp. n.,
Phytomonas alliicola sp. n.,, and Phytomonas manihotis (Arthaud-Berthet et Bondar) Viegas,

Phytopathology 32(2):141-149. 1942. Engl., Sum. Engl., 21 Refs.
Cassava. Pests. Diseases and pathogens. Bacterioses. Xanthomonas manihotis.

A description is given of 3 bacterial pathogens. Two are new species, Phytomonas caryophyllisp. n., which
causes a wilt and root rot of carnations, and Phytomonas alliicola sp. n., which causes a bulb rot of onions.
The third description is of Phytomonas manihotis (Arthaud-Berthet et Bondar) Viegas, a bacterium causing
a wilt of cassava and of which no adequate description has been given hitherto. (Author's summary) E02

0631-0253 AMARAL, J. F. DOand VASCONCELLOS, L. G. DE. Novos estudos do agente etiolégico
da bacteriose da mandioca. (Further studies of the etiological agent of bacieriosis of cassava).
Arquivos do Instituto Bioldgico 16:361-368. 1945, Port., Sum, Engl., 11 Refs. Illus,

Cassava, Pests. Diseases and pathogens. Etiology. Xanthomonas manihotis. Bacterioses. Brazil.

Continuing a study by the senior author of a culture of the causal agent of bacteriosis of cassava (Manihot
utilissima Pohl & M. aipi Pohl), the writers compared it to a culture of Phytomonas manihotis isolated by
H.W. Burkholder and one of Bacterium manihotis, Drummond & Hipolitoboth receivedfrom Burkholder.
The original culture isolated by Arthaud-Berthet and Bondar was not available. No significant differences
were found in the morphological,cultural, physiological or serological characters of the 3 isolates, contrary
to what was previously inferred from the descriptions by Burkholder and by Drummond and Hipélito. It is
concluded that the agent of cassava bacteriosis is Phytomonas manihotis{ Arthaud-Berthet) Viegas and that
Bacterium manihotis is a synonym. (Author's summary) E02

0632-1678 LOZANO, J. C. and SEQUEIRA, L. Bacterial blight of cassava in Colombia; etiology.
Phytopathology 64(1):74-82. 1974. Engl., Sum. Engl., 39 Refs., lllus.

Cassava. Manihot esculenta. Cassava bacterisl blight. Bacterioses. Diseases and pathogens. Pests,
Etivlogy. Isolation. Laboratory experiments. Leaves. Stems. Xanthomonas manihotis. Colombia.

The bacterial blight of cassava (Manihot esculenta) has increased in severity in Colombia during the past 5
years. Symptoms on susceptible cultivars include leaf spotting, wilting, dieback, gum exudation on young
shoots. and vascular discoloration in mature stems. The bacterium (CBB) penetrates via the stomata or
through wounds in epidermal tissues. It invades the vascular tissues of leaves and young shoots, resultingin
extensive breakdown of parenchymatous tissues. In highly lignified tissues of old stems or roots, the
bacterium remains restricted to the vascular strands. These symptoms are similar to those reportedly
induced by Xanthomonas manihotis, but the isolates of CBB differ in cell size, motility, production of
hydrogen sulfide, utilization of nitrate, starch hydrolysis, and in several serological characteristics. CBBisa
gram-negative, motile, slender rod, with a single polar flagellum, It is aerobic, fast growing and forms no
pigments on media containing carbohydrates. It hydrolyzes starch and gelatin and reduces litmus milk, It
produces levan, catalase, arginine dihydrolase and lipase but not hydrogen sulfide, indole, urease, tyrosinase
or phenylalanine deaminase. It grows in ordinary media plus NaCl or tetrazolium chloride at a maximum
concentration of 2.5 and 0.2, respectively. It utilizes nitrate and ammonium as sources of N, and most of
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the simple sugars as sources'f carbon, but acid is not produced; varidus amino acids and other organic acids
are readily utilized. Isolates of CBB from distinct geographical areas induced similar symptoms on cassava
but belonged to 2 different serological groups, each separable into 2 additional groups on the basis of their
ability to utilize sucrose, cellobiose and trehalose as carbon sources. However, these groupings were not
correlated with geographical origin of the isolates. CBB was separated by serological- and phage-typing
methods from 3 species of Erwinia, 2 of Pseudomonas, and 10 of Xanthomonas, including' X. manihotis. A
Bdellovibrio sp. caused lysis of CHB specifically and was used to separate CBB from other plant pathogenic
bacteria. (Author’s summary) E02

0633-1677 LOZANO, J. C. and SEQUEIRA, L. Bacterial blight of cassava in Colombia: epidemiology
and control. Phytopathology 64(1):83-88. 1974. Engl., Sum. Engl., 18 Refs., Illus.

Cassava, Disease control. Cassava bacterial blight. Xanthomonas manihotis. Manihot esculenta. Diseases
and pathogens. Pests, Leaves. Stems. Pest control. Resistance. Bacterioses, Colombia.

Dispersal by splashing raindrops is the most important means of disseminating the cassava blight bacterium
(a possible strain of Xanthomonas manihotis) within localized areas in Colombia. Dissemination from one
area to another occurs through propagation of infected plant parts and by means of infected tools. In
controlled inoculation experiments in the field, plant-to-plant spread occurred in the direction of prevailing
winds, and disease incidence was correlated with amount of rainfall. However, no dissemination occurred
when host plants were located at least 5 m away from the inoculum source. Satisfactory disease control was
obtained by excising upper portions of infected plants and allowing the stumps (20-30 ¢cm) to resprout.
Effectiveness of this control method was reduced when treating highly susceptible, severely infected
cultivars. Rooting excised buds was an efficicnt method of obtaining healthy planting stock from infected
cultivars. Eight out of 1293 cassava cultivars tested under greenhouse conditions were resistant to bacterial
blight. Resistance was dependent upon restriction of pcnetration and systemic invasion by the pathogen; two
cultivars (M. Col. 647 and M. Col. 667) exhibited a hypersensitive response, which limited the size of leaf
lesions. The use of resistant cultivars remains the most promising method of control in the tropics. (Author’s
summary) E02

0634-2485 BITANCOURT, A. A. O agente da bacteriose da mandioca. (The causal agent of cassava
bacteriosis). Biologico 7(2):37. 1941, Port., 6 Refs.

Cassava. Diseases and pathogens. Bacterioses, Xanthomonas manihotis. Pests, Brazil,

Cassava bacteriosis causes serious damage in the state of S0 Paulo (Brazil). Modifications in the taxonomic
nomenclature of cassava are discussed. The first name was Bacillus manihotus'Arthaud-Berthet. Other
names have been used: Bacillus manihot sp. nov. (1915), Bacillus manihotus Arthaud-Berthet (1930),
Bacillus manihoti Berthet et Bondar (1940), Phytomonas manihotis (Arthaud-Berthet et Bondar) Viegas.
The author states that according to the system of nomenclature of the American Association of
Bart:. ologists the last name is the correct one. (Summary by H.J.S.) E02

0635-3150 SCHWARZ, M. B. Slijmaziekte in de cassave. (The soft rot of cassava). Indische Culturen
(Teysmannia) 11(17):498-499. 1926. Dutch., Ilus.

Cassava. Diseases and pathogens. Pests. Tubers. Leaves. Stems, Roots. Bacterioses. Resistance.

Soft rot har the following symptoms: Leaves wilt, sometimes leaving only top leaves fresh. The rootsappear
to be rotten; first there is a brown discoloration of the xylem, which becomes visible in the stems. The disease
can attack cassava at any age. The roots eventually rot. In the tissue, xylem tubes and many bacteria can be
found. The bacteria are rod shaped and active. They are easily isolated and cultured and can infest healthy
roots, causing the same symptoms. The bacterium: is probably Solanacearum, because bacteria cultivated on
potatoes could infest tomatoes with the same bacteria type, isolated from tomatoes and cassava. The variety
Criolinha appeared to be resistant. (Summary by A. van S.) E02
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0636-3040 COSTA, F. RegiJes infestadas pela bacteriose da mandioca. (Regions infected by cassava
bacterioses). Biolégico 6:332. 1940. Port.

Cassava. Bacterioses. Diseases and pathogens. Pests. Xanthomonas manihotis. Disease control, Brazil,

This paper is a short communication from Brazilian Department of Agriculture declaring some zones
infected with Bacillus manihotus Arthaud-Berthet, the casual agent of cassava bacteriosis. Control measures
were taken to avoid the transportation of cuttings from the infected areas. (Summary by J.L.S.) E02

0637-0758 CASTANO, A..J. ). Marchitez bacterial de Ia yuca (Manihor wiilissima Pohl). (Bacterial wilt
of cassava, Manihot utilissima Pohl). Revista. Facultad Nacional de Agronomia, Medellin 27(1):43-
55. 1972. Span., Sum. Span., Engl., 10 Refs.

Cassava. Manihot esculenta. Xanthomonas manihotis. Etiology. Colombia,

A bacterial disease affecting cassava (Manihot wtilissima Pohl) was found in plant material submitted from
several areas of the Atlantic Coast of Colombia. The disease appeared as 1 mucilaginous exudation on the
stems, a wilting or yellowing of the leaves and a subsequent drying. The causal agent was found to be a gram-
negative bucterium which showed some characteristics quite similar to those of the vascular Xanthomonas
group. This bacterium coincides with the one reported by Duarte Silveira as Xanthomonas manihotis
(Arthaud-Berthet) Breed er al., that eauses a wilting of cassava in Brazil; with Bacillus manihotis (Arthaud-
Berthet et Bondar) Viegas; and with Bacterium manihotis n. sp., all of which seem to be synonymous. The
name Xanthomonas manihotis (Arthaud-Berthet) Breed et al. f. specialis, is suggested for the causal agent of
the bacterial wilt in Colombia. This discase is different from the one described as *fire "or blight of cassava
leaves caused by Phytomonas solanacearum (E.F.S.) Bergey et al. (Author's summary) E02

0638-4784 BRADBURY, ). F. Bacterial diseases of cassava. PANS 21(1):44. 1975, Engl., Sum. Engl., 4
Refs.

Cassava. Manihot esculenta. Xanthomonas manihotis.

Recent development on the identities of the causal agents of bacterial diseases of cassava throughout the
world are discussed: Xanthomonas manihotis (Arthaud-Berthet) Starr, X. cassava Wiehe and Dowson, and
Pseudanomas solanacearim (E. F. Smith) E. F. Smith, (Author’s summary) E02

T-1896

0639-4397 1.LOZANOQ, J. C. El aiiublo bacterial de Ia yuca (Manihot esculenta Crantz) en América:
etinlogia, epidemiologia y control. (Bacterial wilt of Manihot esculenta Craniz in America; etiology,
epidemiology and conirol).  Fitopatologia 9(2):110-119. 1974, Span., Sum. Engl., Span., 25 Refs.,
Ilus.

Cassava. Bacterial necroses. Xanthomonas manihotis. Disease control. Resistance. Productivity. Etlology.
Cassava bacterial blight.

Bacterial wilt of cassava (Manihot esculenta)is the most serious disease in Central and South America ,and
it has recently been reported in Africa. The symptoms are foliage lesions, dieback, exudation of gum from
the young sprouts, and vascular necrosis of stems and rvots of susceptible cultivars. The disease spreads
readily in tbe ficld through rain splashing. The dissemination from one area to another occurs through the
planting of infected cuttings and by tools. Satisfactery control of the disease was obtained with the use of
resistant varieties and with certified seed obtained from healthy young sprouts. (Author's summary) E02

0640-5210 LOZANO, J.C. Bacterial blight of cassava. PANS 21(1):38-43. 1975. Engl., Sum. Engl., 22
Refs., 1flus,

Cassava. Cassava bacterlal blight. Xanthomonas manihotis. Disease control, Etiology.
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Bacterial blight of cassava is a serious problem in Central and South America and has been observed in parts
of Africa. Symptoms include leaf spotting, wilting, dieback, gum exudation on young shoots, and vascular
discoloration in mature stems and roots of susceptible cultivars. Dispersal by rain splashing is the most
important means of dissemination within localized areas. Dissemination from one area to another occurs
through infected planting material or by the use of contaminated tools. Delay in spread of the discase has
been obtained by pruning infected plants, The use of resistant varieties and the production of certified
bacteria-free planting material, obtained from plants propagated from shoot tip cuttings, has given
satisfactory control. (Author's summary) E02

1
0641-4786  MARAITE, H. and MEYER, J. A. Xanthomonas manihotis (Arthaud-Berthet) Starr, causal
agent of bacterial wilt, blight and leaf spots of cassava in Zaire, PANS 21(1):27-37.1975. Engl., Sum,
Engl., 30 Refs.

Cassava. Xanthomonas manihotis. Isolation. Leaves. Zaire.

Bacterial wilt of cassava has caused a severe reduction in tuber yield in the savanna of the southern part of
Zaire in since 1970, Infection of young shoots often takes place through insect punctures made mainly by
Pseudotherapius devastans Distant. Systemic colonization of the stem leads to vascular browning,
formation of bacterial pockets in the bark which extrude a yellowish white exudate, sudden drying of the
leaves and necrosts of the stem tips. Angular leaf spots, accompanied by small droplets of exudate on the
lower surface of the lesion and rapid blight of large areas of the lamina and defoliation are endemic in Zaire.
Epidemics develop under conditions of heavy rainfall. The cultural appearance, the morphological and
biochemical characters as well as cross-inoculation tests showed that the bacteria causing wilt, leaf spotting
and blight are identical. They are identified as Nanthomonas manihotis { Arthaud-Berthet) Starrand canbe
distinguished from a Brazilian isolate of X. manihotis only by a lower amylolytic activity. A critical analysis
of literature suggests a worldwide distribution of the discase. The recent epidemic development of bacterial
wilt in Zaire and control by resistant cultivars arce discussed. (Aurhor's summary) E02

0642-0246 DRUMMOND-GONCALVES, R. A bacteriose e a mandioca guaxupé. (Bacieriosis in guaxupé
cassava). Biolégico 19:114-117. 1953. Port., lllus.

Cassava. Xanthomonas manihotis. Pests, Diseases and pathogens. Bacteriosis. Brazil.

Bacteriosis was first found in Brazil in 1911, 1t is caused by Xanthomonas manihotis (Arthaud Berthet)

Burk. (Summary by J.H.C.). E02

See also 0242 0497 0577 0625 0658
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E03 Mycoses

0643-0211 SRIVASTAVA, K. C.and SAKSENA, R.P. Studics onleafspot disease of Manihot utilissima
Pohl. Labdev Journal of Science and Technology 4(2):i46-148. 1966. Engl., 4 Refs., lllus.

Cassava. AManihot esculenta. Pests. Diseases and pathogens, Mycoses. Glomerella cingulata. Disease
control. India.

An account is given of the symptoms, pathogenicity, host range, morphology, effect of pH and control of
Colletotrichum glocosporoides (Glomerella cingulata) on-cassava. (Summary by Review of Applied
Mycology) E03

0644-0245 OLIVEROS, B., LOZANO, J. C. and BOOTH, R. H. A Phytophthora root rot of cassava in
Colombia. Plant Disease Reporter 58(8):703-705. 1974. Engl., Sum, Engl., 5 Refs., Hlus.

Cassava. Manihot esculenta. Roots, Pests. Diseases and pathogens. Mycoses. Phytophthora drechsleri.
Colombia.

A Phytophthora root rot is reported to result in severe losses of cassava grown in poorly drained soils in
Colombia. Structures of the causal organism are consistent with those of Phytophthora drechsleri.
Inoculation experiments have shown that this fungus is associated with severe rot of both damaged and
undamaged swollen roots and death of rooted shoot-tip cuttings. (Author's summary) E03

0645-0721 VIEGAS, A. P. Alguns fungos do Brasil. V1. Dacryomycetaceae-tremellaceae. (Some fungiof
Brazil. VI. Dacryomycetaceac-tremellaceae). Bragantia 5(4):239-251. 1945. Port., 6 Refs., Hlus.

Cassava. Pests. Manihot. Diseases and pathogens. Mycoses. Manihot esculenta. Brazil,

A description is given of the following fungi: Guepinia spathalaria (Schw) Fries; Eichleriella leveilliana (B. e.
C.) Burt found in Petrea sp.; Exidiopsis manihoticola Viegas found in peauncles of Manikot utilissima
Pohl. var. Qringy and Manihot sp. (wild cassava), Heterochaete nigerrima n. sp. found in rotten wood;
Heterochaetella ochracea n. sp. found in fallen bushes; Heterochaetella chorisiae n. sp. found in shoots of
Chotlsia sp.; Hirneolina ubatubensis n. sp. found in rotten wood; and Seismosarca stratosa n. sp. found in
fallen vines. (Summary by J.1..5.) F03

0646-0342 CIFERRI, R.  Le malattie della manioca (Manihot esculenta Crantz) in San Dominge. 111,
Identita e nomenclatura della *“ Cercospore,” viventi sulle Manihot. [I)isea,s'es of cassava (Manihot
esculenta Craniz) in Santo Domingo. 111 Identity and nomenclature of Cercospora” occurring in
Mam‘huﬂ. Bolletino della Stazione di Patologia Vegetale di Roma 20:90-114. 1940. Ital., 7 Refs., Hlus.

Cassava, Manihot esculenta. Diseases and pathogens. Pests. Mycoses. Plant geography. Dominican
Republic. Cercospora henningsii. Cercospora caribaea. )

The following nomenclatures are proposed for two Cercospora species: (1) Cercospora henningsii Allescher
in P. Henn., Die Pflanzenw. Ostafrika, Teil C., p. 35(1895)={ Cercospora cassavae ENl. et Bv.; C. manihotis
P. Henn. (1902); C. manihotis . Henn. (1907); C. ceurae Petch; C. manihoticola Stev, (1923, ined.; in
etichetta); Seproglocunt manihotis Zimm.; Cercosporella pseudcidium Speg.) non Cif. Myc. Doming.
Exsice. N. 12 (1931)] (2) Cercospora caribaea Chupp et Cif., Mycofl. Domingens. Exsicc., N. 12 (1931) (in
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etichetta); Chupp in Muller ct Chupp (1935)=[Cercospora henningsii Auct. plurib. (incl. Cif., Ann Mycol.,
Vol XXIX, p.290, 1931 non Allescher; = C. cearae Chupp in Chardon et Toro (1930) non
Petch; = Ragnhildiana manihotis Stev. ct Solh.; = Corynespora manihotis Solh., ined. (in litt. (1932)).
Description of the symptoms, hosts and geographical distribution of the diseases caused by both Cercospora
are given, (Summary by H.J.S.) E03

0647-0247 CLERK, G.C. and CAURIE, M. Biochemical changes caused by some Aspergillus speciesinroot
tuber of cassava (Afanihot esculenta Crantz). Tropical Science 10(3):149-154. 1968. Engl., Sum.
Engl., 6 Refs. Nlus.

Cassava. Aspergillus. Biochemistry. Moulds. Pests. Diseases and pathogens. Mycoses. Soluble
carbohydrates. Amino acids. N. Tubers. Plant physiology. Carbohydrate content.

Aspergillus flavipes, A. flavus, A. japonicus. A. niger and A. ochraceus, previously isolated from
contaminated pieces of cassava root tuber during commercial preparation of cassava flour, have been shown
to cause considerable biochemical changes in the cassava tuber. Aspergillus japonicus and A. niger caused
dry weight lasses of more than 7067 in 20 days and shifted theinitial pH of 6.3 to the acidic side. Moderate dry
weight losses (below 44¢¢) were induced by A. flavipes, A. flavus and A. orchaceus; the pH of tubers
inoculated with these species became alkaline. Total N was lowered in all treatments except in A. flavipes-
in>culated tubers. The amino acid and soluble carbohydrate contents of the tubers were altered
quantitatively and qualitatively by the fungi. (Author’s sunmary). E03 C03.

0648-1770 LAL, B and TANDON, R. N. \Utilization of monosaccharides by three isolates of
Colletotrichum capsici (Syd.) Butler and Risby. Proceedings of the National Academy of Sciences.
(Section B) 38(1):1-4. 1969. Engl., Sum. Engl., 11 Refs.

Cassava. Manihot esculenta. Pests. Diseases and pathogens. Mycoses. Sugars. Laboratory experiments.

The utilization of 8 monosaccharides (L. (+) arabinose, D-xylose, L-rhamnase, D-glucose, D-fructose, D-
galactose, L-sorbose and I>-mannose) by three isolates of Colletotrichum capsici obtained from the leaf spot
disease of Codiaeum variegatum, Manihot esculenta and Solanum melongena, respectively, was studied.
Chromatographic analysis of the culture medium indicated that glucose was rapidly assimilated by all
isolates whereas sorbose was utilizcd at a very slow rate. Different isolates showed marked variations in the
time taken for the utilization of various monosaccharides. In all cases, the pH of the media became either
neutral or alkaline. In all cases where the sugar was consamed from the medium by 10 days, the maximum
dry weight was observed on the | Ith day; but generally the dry weight continued to increase where the rate of
its utilization was stow, In such cases, the maximum weight was observed on the 16th day. The results have
been compared with other isolates. (Author's summary) E03

0649-1878 WILSON, K. I. and SATHIARAJAN, P. K. Phyllosticta leaf spot of cassava (Manihot
utilissima Pohl). Science and Culture 31(1):4. 1965. Engl., llus.

Cassava. Manihot escuienia. Pests. Diseases and pathogens. Mycoses. Phyllosticta. Leaves. Isolation,
Laboratory experiments. India.

In Junc, 1964 a discase affecting the leaves of cassava (Moenihot wilissima Pohl) was notrced at the
Agricultural College Farm, Vcllayani, Kerala State. The discase was found on the variety Kalikalan.
Infection was mainly confined to the lower leaves. The causal organism was isolated in pure culture and
identificd as a species of Phyllosticta. Viegas first reported a leaf discase of cassa a from Brazil, caused by
Phyllosticta manihotae Vicgas. There is no previous record of this disease from India. Infection on the leaves
generally originated as discolored arcas at the tips, or at times on the margins, of individual lobes. As the
discasce progressed, the infected arca enlarged and became yellowish-brown on the upper side and ashy-gray
on the lower side. Often, the Icaf curled backwards at the infected portion. In severe cases of infection, the
leaves shriveled and dried. Numerous dark-colored pycnidia of the fungus were formed on the infected
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regions. They are globose and subcuticular, measuring 92,3 to 184.6p in diameter. When the pycnidium is
mounted in a drop of water, the spores emerged as tendril-like masses. The pycnidiospores are liyaline,
unicellular and elliptical to ovoid in shape measuring 5.6 to 8.4p X 2.4 10 3.2 in size. The size and shape of
the pycnidia and pycnidiospores of the fungus under study closely agree with that of Phyllosticta manihotae
Viegas and is thercfore identified as such. (Full tex1) E03

0650-3010 NORMANHA, E. S. A. and SILVA, J. R. DA, Apodrecimiento de raizes de mandioca na
regido de Araras, (Cassava rooi rot in the Araras region). Agronomico 16(7-8); 33-35. 1964, Port.

Cassava, Diseases and pathogens. Pests. Cercospora henningsii. Cercospora caribaea. Sclerotium rolfsii,
Miyzoses, Brazil.

News is presented of cassava root rot on commercial plantations, Descriptions are given of the symptoms.
Fungi of Cercospora and Sclerotium are cited as causal agents. (Summary by H.J.S.) E03

0651-3859 SADASIVAM, K. V. Cyanide-tolerant microorganisms in the rhizosphera of tapioca. Soil
Biology and Biochemistry 6(3):203. 1974. Engl., 9 Refs.

Cassava. Pests. Diseases and pathogens. Cyanides. Aspergillus. Scll analysis. Resistance. India.

Biochemical evidence suggests that cyanide could arise in soils during the decomposition of plant tissues
containing organic nitriles. The largest single group of such compounds in plants is the cyanogenic
glucosides. Strobel (1967) studying the metabolism of cyanide in soil reported that cyanide carbon and
nitrogen were converted into carbonate and ammonia, respectively. Soil samples from areas supporting
cyanogenic plants actively metabolized cyanide. Recently, Skowronski and Strobel (1969) isolated a strain
of Bacillus pumilus showing extreme tolerance to cyanide from fields in which flax crops had been grown for
73 consecutive years. The present report concerns the occurrence of cyanide tolerant organisms in the
rhizasphere of tapioca (Manihot utilissima Pohl.) a cyanogenic plant. To isolate microorganisms tolerant to
cyanide, rhizosphere samples from field-grown tapioca plants and samples of soil away from the influence of
plant roots in the same field were collected and plated, using a dilution plate technique. Appropriate
quantities of KCH solution were added to the molten media (45°C) to give final concentrations of 100, 500
and 1,000 parts] 10, The media were then poured into petri dishes containing I mililiter of a suspension of
rhizosphere soil or control soil. The plates were incubated at room temperature for 7-10 days. The
microorganisms developing on the plates were subcultured on agar slants (pH 7.6) containing the same
concentration of KCN as in the plates from which they were transferred. Soil extract agar (glucose 1.0 g,
Kz HPO4 0.5 g, soil extract 100 mililiters, distilled water 9,000 mililiters and potato dextrose agar (peeled
potato 200 g, dextrose 20 g, agar 17 g, water 1,000 mililiters) were used for isolating bacteria and fungi,
respectively. No colonies developed in plates containing 500 and 1,000 parts} 106, A similar inhibitory effect
of HCN towards bacteria, fungi and actinomycetes has been reported by earlier workers (McCallan and
Weedon, 1940; Polunin, 1942, Trione, 1960). At a concentration of 100 parlsl 108, two bacteria, (a
Streptomyces sp), and two fungi (an Aspergillus sp. and Rhizopus nigricans)were isolated from rhizosphere
soil. The bacterial isolates were Gram-negative, rod-shaped organisms; one was pale pink and the other was
light cream when grown on nutrient-agar. The isolate of R. nigricans could use KCN as a source of N in
synthetic Czapek-Dox med;um, where NaNOy was replaced by KCN at the rate of 200 parts] 106 and thus
tolerated larger concentrations of KCN than the other organisms. The two bacterial isolates showed
tolerance of K/“N up to 50 parts| 10¢ in the nutricnt medium (beef extract 3 g, peptone 5 g, agar 15 g| |
medium). The utilization of cyanide by bacteria (Skowronskiand Strobel, 1969), fungi (Ivanov et al., 1936)
and actinomycetes (Cochrane, 1961) has been reported before. Allen and Strobel (1966) reported the
assimilation of HCN by a variety of fungi, incorporating the carbon atom of KCN into amino acidsand also
suggested the existence of a cyanide microcycle in nature wherein a molecule of cyanide given off by the roots
of a higher plant could be assimilated by microorganisms and vice versa. In view of the abundance of
Aspergillus spp. and Rhizopus, spp. in the rhizosphere of tapioca (Sadasivam, 1970) and even if a small
proportion of these had the ability to assimilate cyanide, it would appear reasonable to assume that they may
utilize the cyanide present inthe root region and may even nullify any toxicity due to the presence of cyanide.
(Full text) 103
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0652-3006 MULLER, A. S. and ROBERTS, D, A. Plant disease records at Zamorano, Honduras. II.
August, 1960. Ceiba 9(1):49-54. 1951, Engl., 6 Refs.

Cassava. Cercospore henningsii. Starch crops. Diseases and pathogens. Pests. Mycoses, Honduras.

Diseases observed in 52 plants are listed. Data given includes vegetables, starch crops, grasses, fruits and
ornamentals. Cassava leaf spotting, caused by Cercospora henningsii was observed, but it was of minor
importance. (Summary by 1.J.5.) E03

0653-2463 BAKER, C. F. Second supplement to the list of the lower fungi of the Philippine Islands.
Philippine Journal of Science 46 (3):479-536. 1931. Engl.

Cassava. Manihot esculenta. Manihot dichotoma. Pests. Diseases and pathogens. Mycoses. Philippines.

A list is given of 664 fungi, of which the following were faund on cassava (Manihot utllissima): Guignardia
manihoti Sacc., Diplodia manihoti Sacc., Phoma herbarum Westd., Colletotrichum lussoniense Sacc.,
Cercospora henningsii Allesch., Cercospora manihotis P. Henn., and Phyllosticta manihoticola Syd. on
Manihot dichotoma. (Summary by J.L.S.) E03

0654-3052 SRIVASTAVA, K.C. Antimicrobial activity of Colletotrichum gloesporioldes, Labdev
Journal of Science and Technology 7B(3):235. 1969. Engl.

Cassava. Maniho! esculenia. Pests. Diseases and pathogens. Glomerella cingulata. Mycoses. Laboratory
experiments.

Colletotrichum gloeosporioides Penz, an isolate from diseased leaves of Manihot utilissima Pohl.
(Srivastava and Saksena, 1966) was cultured for 15 days at 25°Cin Richard'sbrothat pH S, 7 and 8 in 150-ml
Erlenmeyer flasks, each containing 25 ml nutrient solution. On the 16th day, thefiltrates of broth cultures of
pU 5,7 and 8 were tested separately against Bacillus subtilis, Escherichia coli and Curvularia lunata. Both
the bacteria, mixed with nutrient-agar medium, were seeded separately in 4"-diameter petridishes and sterile
filter paper discs one cm in diameter, dipped ini the culture filtrates of C. gloeosporioides, were placed over
the seeded medium. The plates were incubated at 379C for 24 hours. C, lunata was similarly seeded with 29,
potato-dextrose-agar medium and similar paper discs, dipped in culture filtrate of C, gloeosporioides, were
placed on the seeded medium. The plates were incubated at 35°C for 72 hours. On observation, C.
gloeosporivides failed to show any antibacterial or antifungal activityat pH 5, 7and 8 against the organisms
used in the present investigation. (Full text) E03

0655-3000 LEATHER, R. I. A catalogue of some plant diseases and fungiin Jamalca., Jamaica. Ministry
of Agriculture and Lands. Bulletin no. 61. 1967. 92p. Engl., 18 Refs.

Cassava. Diseases and pathogens. Pests. Cercospora henningsii. Cercospora caribaea. Glomerella cingulata,
Rosellinia. Uromyces manihotis. Mycoses. Jamalca.

This hulletin, which includes the data listed by Larter and Martyn (1943) and Dale (1955), is an attempt to
catalogue the substantiated records of plant discases and fungi accumulated by the plant pathologists of the
Plant Protection Division since 1943, but additional information concerning economic plants has been
extracted from other sources. Data presentation follows closely that adopted by Larter and Martyn (1943)
except that a pathogen-host list is included. In some instances it has not been practicable to differentiate
between the possible causative and associated organisms since this has not been established; wherever
possihle the former is given precedence. About 600 hosts and 1,700 pathogens are listed. Part one of the
catalogue is arranged alphabetically by hosts, as follows: plants, fungi and lichens, insects, and
miscellaneous. Part two is arranged by pathogens as follows: fungi, algae, actinomycetes and bacteria, virus
diseases, and unidentificd and nonparasitic diseases. The following pathogens are reported for cassava:
Cercospora caribaca (leaf spot), Cercospora henningsii (Leaf spot), Glomerella cingulata (anthracnose),
Rosellinia sp. (Black rot) and Uromyces jatrophae (Rust). (Author's summarv) F0A



0656-3849 MULLER, A.S.and CHUPP, C. Cercosporae de Minas Gerals. (Cercosporae in Minas Gerais,
Brazil) Arquivos do Instituto de Biologia Vegetal 1(3):213-220. 1934. Port., Sum, Engl.

Cassava. Pests. Diseases and pathogens. Mycoses. Cercospora caribaea. Brazil.

This paper presents a preliminary list of the Cercosporae collected in Minas Gerais (Brazil)and placed in the
herbarium of the State Agricultural Coliege in Vicosa. A duplicate set was sent to Cornell University, where
the comparative studies were made, following keys to species, according to orders of the host plants,
Seventy-one species are given, ten of which are new. (Author's summary) E03

0657-0467 DRUMMOND-GONCALVES, R. Saporema. (Saporema). Biologico 3:302-305, 1937,
Port., lllus.

Cassava, Diseases and pathogens. Pests, Etiology. Brazil,

Saporema is a root rot that produces stonelike formations weighing 3.5-28 kg; these are frequently found in
banana and cassava plantations. Research indicates that in some cases, these formations consisted of mycelia
of Polyporus saporema or allied species; in other cases and especially in banana plantations, this is a disease
possibly caused by bacteria, nematodes and fungi of Rosellini and Fusarium. (Summary by H.J.S.) E03

0656-1963 SADASIVAM, K. V. and PRASAD, N. N. Phyllosphere and rhizosphere microflora of
healthy and diseased tapioca plants. Science and Culture 39(1):46-49. 1973. Engl., 16 Refs.

Cassava. Diseases and pathogens. Bacterioses. Mycoses. Roots, Leaves. HCN content, Plant physiology.
Metabolism. Pests.

Healthy and diseased (with leafspot, Cercospora henningsii) plants of the sume age were compared. On the
leaves of the diseased plants, bacteria had increased about 4-fold and fungi, 7-fold, whereas actinomycetes
had decreased by haif. On the roots of the diseased plants the bacteria had increased about 2-fold, but the
fungi and actinomycetes on both roots and tubers had remained about the same. The HCN content was
somewhat lower in the discascd leaves and roots and somewhat higher in the tubers. (Summary by Chemical
Abstracts) E03 E02

0659-2185 BOURIQUET, G. Pathologie du manioc dans les térritoires frangaisd'Outre-mer. (Cassava
plant pathology in the Overseas French Territories). In Congres du Manioc et des Plantes Féculentes
Tropicales, Marseille, 1949. Compte-rendu. Marseille, Institut Colonial, 1949. pp. 73-75. Fr., 6 Refs.

Cassava. Diseases and pathogens. Pests. Viroses. Mycoses. Bacterioses. Disease control. Malagasy
Republic. Java.

Brief notes are given about mosaic diseases, fire diseasc (Bacterium robici Bour), cercosporioses,
antracnoses, rotting (Phaseolus manihotis Heim), cutting alterations (Lasiodiplodia theobromae) and
damage caused by Raghnildiana manihotis. Information given concerns historical notes on disease
development, symptoms, signals, damage and control. (Summary by 11.).5.) E03 E04

0660-0263 DRUMMOND-GONCALVES, R. Apodrecimento das hastes e raizes da mandioca. (Rotiing
of cassava tubers and stems). Biologico 23:244-245. 1957, Port.

Cassava. Diseases and pathogens. Pests. Disease control, Tubers. Mycnses. Stems. Java, Brazil,

Comments are given on the symptoms and control of a cossava root discase found in Brazil and on the
identity of its causal agent. A ring was observed on the stem near the ground; the tubersand their pcduncles
were decayed. The fungus Helicobasidium compactum, which also affects other plants in Brazil and Java,
was found to be the causal agent. Burning affected plants is reccommended. (Summary by 11.J.5.) L03
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0661-0269 PLEOPHRAGMIA MANIHOTICOLA n.sp. Bragantia 3(4):45-48, 1943, Port., | Ref,, lllus.
Cassava. Diseases and pathogens. Mycoses. Leaves. Pests. Brazil,

A description is given of the developmental stages of the fungus Pleophragmia manihoticola which was
isolated from cassava leaves in Campinas, Sao Paulo (Brazil). Drawings of the fungus, as well as a Latin
description for taxonomical purposes, are presented. (Summary by H.J.S.) E03

0662-2283 FERNIER, H. Un Bombardia nouveau sur manioc. Remarques sur I'anatomie de la paroi
périthéciale de quelques Bombardia et la différenciation des ascospores chez les Sordariacées. (4 new
Bombardia on cassava; notes abowut the perithecial wall anatomy of some Bombardia and the
differentiation of ascospores in Sordariaceae). Revue de Mycologic 19 (suppl.):1-19. 1954, Fr., Sum.
Fr., 7 Refs., Illus.

Cassava. Mycoses. Diseases and pathogens. Pests.

Bombardia manihotis nov. spp. provided a basis for the study of a significant structure in the perithecial
walls. These walls are comprised of two zones: the inner zone which consists of enlongated hyaline cellsand
the outer zone formed by discontinuous masses of cells with very thick walls, linked to cach other by
clongated cells with a fine wall. Externally, the perithccium seems to consist of hexagonal carbonated plates.
This structure was found in Lasiosphaeria dichoospora El. et Ev., erconeously classified as Fosphaeria
uliginosa (Fr.) v. Hohn. The perithecial wall of Bombardia fasciculata (Fr.) consists of a large, slightly
pigmented medium sone limited by two brown zones which are not very thick. This perithecial wall has been
recognized as identical to that of Bombardividea bombardiodes (Auers W.) Moreau. The structure of the
perithecium of HBombardia coprophila (Fr.) Kirsch. is in between that of the structures of Bombardia
manihotis and that of Sordaria and Pleurage. These different types of perithecial walls within the same
genus Bombardia has led to the reclassification of the Bombardia genus in a wider sense that is defined as
follows: Bombardia (sensu nobis) = Bombardia (scnsu Moreau) = Lasiosordiaria (sensu Chementais) =
Lasiosordiaria (sensu Munk) = Bombardia (sensu Munk). Under the name of Bombardia brassicae (K1)
Kirsch, 2 different mushrooms were erroneously put together: Bombardia culmigena (Sace.) nov. comb. and
Pleurosordaria brassicae nov. gen. ¢t nov. comb. The genus Pleurosordariu is characterized by the elliptic
ditferentiation of the ascospores which possess two other germinative spores and two appendices. This genus
establishes a stage of transition between Sordaria and Pleurage. (Author's summary) E03

0663-1588 SATHYRAJAN, PP. K., CHADRASEKHARAN NAIR, M. and RAMANTHA MENON, M.,
An Alternaria leaf spot of tapioca. Current Science 44(1):32. 1975. Engl., 1 Ref.

Cassava. Manihot esculenta. Pests. Diseases and pathogens. Mycoses. Alternaria. Leaves. India.

At the instructional farm of the College of Agriculture at Vellayani, cassava plants (Manihot esculenta
Crantz) about 7 months of age were affected by a leaf spot disease during April, 1974, The spots were
observed mainly near the tips of the leaf lobes. The minute spots had grayish white centers and brown
margins. The leal tips often dried because of the formation of a number of spots. Only rarely were spots
observed on the basal part of the leal blade. Repeated isolations from the infected regions yiclded an
Alternarin species. The pathogeuicity of the same was established by spray inoculating plants artificially with
6-day-old cultures of the organis. Typical leaf spot symptoms were formed in 7-10 days after inoculation.
The fungus was 1eisolated into pure culture from inoculated plants. A detailed study of the morphological
characters of the fungus on potato-dextrose agar revealed the tollowing: The mycelium was slightly dark and
2.25-10.5 p wide. Conidia were maslly single, sometimes in chains of 1-3, provided with 1-9 wransverse sepia
aid @ maximum of 3 longitudine) septa. Conidia were dark brown, obelavate, rarely elliptical, attenuate,
beak short, rarely long. Including the beak, the conidia measured 14.04-76.38 1 (40.07 p); the beak alone was
B.13-61.75 prin length (15.37’1). The breadth at the basal region ranged between 5.68 13.0(10.75p) and at
the base of the beak, 3.25-%.12 B The conidiophore measured on the average 785 p x 3.25 p, with 6-9
septations and | or 2 lateral scars. The morphological details closely resembled these of Alternaria palandui
Ayyangar reported from Allium species by Ayyangar (1928). Artificial cross inoculation of Allium cepa \..
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by the isolate from cassava gave posi.ive results. From the close resemblance of the morphological
characters and by the cross inocufation tests carried out, the isolate from cassava was identified as A.
palandui Ayyangar. For the first time, cassava is recorded as a host of this organism causing leaf blight
disease. (Full text) E03 ’

0664-2434 RAMAKRISHNAN, C. K., MENON, M. R, and SAJOO, B. V. Cercospora henningsii
Allesch. on ceara rubber.  Agricultural Research Journal of Kerala 8(2):129-30. 1970. Engl., 2 Refs,,
Hlus.

Manihot glaziovii. Pests. Cercospora henningsii, Diseases and pathogens, Mycoses, India,

Cercospora henningsii Allesch. is recorded for the first time on ceara rubber (Manihot glaziovii Muell. Arg.)
in India. The disease appeared on the older leaves as minute, dark green spots which soon turned brown. The
fruiting bodies were found in the center of the spots. The conidiophores (in clusters of § to 10)arising from
the stroma were scptate, light brown in color, with bulged bases and echinulate tips. The conidia were 1-8
septate, hyaline, straight or irregularly curved, measuring 5.71p x 47.72p on an average. (Summary by
Biological Abstracts) E03

0665-2293 HEIM, R. Le Phaseolus manihotis sp. nov., parasite du manioc a Madagascar et
considerations sur le genre Phaseolus Pat, (Phaseolus manihotis, a cassava parasite in Madagascar,
and considerations of the genus Phaseolus Pat). Annales de Cryptogamie Exotique 4:175-189. 1931.
Fr., 19 Refs., Illus.

Cassava. Mycoses. Diseases and pathogens. Pests. Disease control.

An extensive study of the fungus is presented. Data given concern macro- and microscopic characteristics;
differences between Phaseolusmanihotis and other species of the same genus; extraction, nature and location
of coloring substances contained in P. nidulansand P. manihotis; polyporic acid (“acide polyporyque”) of P.
nidulans; the extraction of a substance giving acid reaction from P. manihotis; and symptoms, development
and control of the root rotting caused by P. manihotis. (Summary by H.J.S.) E03

0666-2051 VIENNOT-BOURGIN, G. and GRIMALDI, J. Les Cercospora, parasites des feuilles de
manioc. (The parasitic Cercospora of cassava leaves).  Revue International de Botanique Appliquée
30:138-146. 1950. Fr., 10 Refs., Ilus.

Cassava, Mycoses. Cercospora henningsii. Leaves, Diseases and pathogens. Pests. Cercospora caribacea.

Discussions about the taxonomy of the Cercospora species affecting cassava leaves are presented. The
following species were finally distingnished: (a) Cercospora henningsii AlleschmC. cassavae Ell. et =C.
manihotis Henn, 1902= C. cearac Petch= Septogloeum manihotis Zimm.= C. manihoticola Stev,

Cercosporells pseudoidium Steg.= Helminthosporium hispaniolae Cif = Helminthosporium manihotis
Rang. The ascosporic stage of this species is Mycosphaerella manihotis Syd.=M. manihotis Ghesq. et Henr.
(b) Cercospora caribaea Chupp ¢t Cif.= C. henningsii auct. pluribus incl. Cif. non All== C. cearae Chupp
1930 non Petch =Ragnhildiana manihotis Solh. et Stev.= Corvnespora manihotis (Solh. et Stev.) Solh. The
ascosporic stage of this species is probably a Mycospharella. In addition, in 1935 Muller and Chupp
separated Cercospora vicosae sp. nov. from C. henningsii and from C. cariabaea, of which no mention has
been found in the literature. It was impossible to define the systematic position of these species. (Summary by
11.J.5.) E03

0667-3118 DE URRIES, M. J. Notas micoléglcas. (Mycological notes) Ana't s:328irko-uto Botdnico A.
J. Cavypillo 10(2):193-228. 1952. Span., 16 Refs., lllus,

Cassava, Diseases and pathogens. Mycoses. Fasts. Stems,
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Adescription is given of 32 fungi. Gloesporium caballeroi sp. nov. was found in cassava stemsat the Valencia
(Spain) Botanical Garden. (Summary by H.J.S.) E03

0668-0566 GOLATO, C. Cercospora henningsii sulla manioca in Nigeria, (Cercospora henningsii on
cassava in Nigeria). Rivista di Agricoltura Subtropicale e Tropicale $7(1-3):60-66. 1963 Ital., Sum,
Ital., Fr., Engl,, 11 Refs., Nlus.

Cassava. Cercospora henningsii. Manihot esculenta, Pests, Diseases and pathogens., Mycoses,
Identification. Etiology. Nigeria.

The author describes a discase of Manihot wtilissima Pohl caused by Cercospora henningsii. Allescher, which
he studied while he was in Nigeria. (Author's summary) E03

0669-3148 ROOT DISEASE inreplantedareas. Ceylon. Rubber Research Scheme. Advisory Circular no.
10 (Suppl.). 1943. 2p. Engl.

Cassava. Diseases and pathogens. Inter-cropping, Cultivation systems. Pests. Disease control, Rubber,
Mycoses. Sri Lanka.

A severe outbreak of Fomes fignosus occurred in an area replanted to rubber and interplanted with cassava.
Inspection showed that the infection has originated from old rubber roots and that cassava has helped spread
the disease. Cassava could be used as an indicator plant, but the foliage does not nccessarily wilt when the
roots are attacked. The discase is not normally revealed until the crop is harvested. Recommendations are
given for eradication of the disease. (Summary by H.J.S.) E03 KOI

0670-3371 SECHET, M. Maladie du manioc. (4 cassava disease). Bulletin Agricole de Madagascar
2(15):19-20. 1949, Fr.

Cassava. Diseases and pathogens. Pests. Disease control. Tubers. Mycoses. K. Fertilizers, Rosellinia.

Cassava root rotting was found at Moraminga, Madagascar. The symptoms were a paler coloration of
leaves, an aqueous aspect of stem pith, and a withering appearance. Symptoms of the tubers were grayish
white filaments; and disease at an advanced stage causes rotting. Basal portions of different-aged plants are
also attacked. The causalagentisa fungus of the genus Rosellinia, Due to the lack of advanced development,
it has not been possible to identify it with R. necarrix, which causes rotting in fruit trees. Damige of this
diseasc is significant due to its fast propagation. Sick plants and their neighbords should be pulled out; 1 kg
lime| m? should be spread in infected sites; the soil should be opened to sunlight. Care must be taken to avoid
excessive planting unless healthy plants are to be used. Use of K may be of great advantage. (Fulf text) E03

0671-0568 FASSL B. Premieres observations sur une pourrite des racines du manioc causée par un
Phytophthora. (Ohservations of cassava root rot caused by a Phyvtophthora). Bulletin d'Information
de TINEAC 6(5):313-317. 1957. Fr., Ihus.

Cassava. Tubers. Diseases and pathogens. Mycoses. Phyvtophthora drechsieri. Pests, Zaire,

A general overview of cassava root rot (Phytophthora sp.) is given including discase symptoms, soil and
climate conditions, pathogenicity trials, cultural practices and control methods. The first symptoms are
observed in the viscular zone, which becomes yellow or light brown in color. In laboratory trials the
organism was isolated and identified as Phytophthora sp., a phycomycete of the Pythiaceae family,
Germination of reproduction and propagatian organs of the fungus requires a water-saturated milieu;
therefere itappears at the beginning of the rainy season. The fungus attacks both sweet and bitter varictics.
Planting zhould not be done i infected soils, and drainage should be provided. Planting distances should
notexceed | x | m. Leaving the roots unharvested for extended periods of time may increase Phytophthora
attacks. (Summary by J.1.S.) E03
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0672-2396 FIGUEIREDO, M. B. Mandioca com *ferrugem”. (Cassava rust). Chacaras e Quintais
116(1):30-31. 1967. Port.

Cassava. Pests. Mycoses. Diseases and pathogens. Brszil.

The author answers a letter dealing with cassava rust in Sao Paulo, Brazil. It is believed that a Uromices sp.
caused the disease. Sclerotium rolfsii was found inducing root rot, (Summary by H.J.S.) E03

0673-0590 DRUMMOND-GONCALVES, R. Podridio das ralzes. (Root rot). Bioldgico 16:17-18.
1946. Fort., Hlus.

Cassava. Pests. Diseases and pathogens. Mycoses. Rosellinla. Disease control, Brazil.

Root rot is caused by fungi of Rosellinla genus and of Agaricacese, A description is given of the
microenvironment, of the Rosellinia fungus,the way it attacks the plant and the methods of control.
(Summary by H.J.S.) E0}

0674-0284 CASTARO A.,J.J. Mancha foliar de Cercospora caribaea en yuca (Manihot utilissima Pohl),
en la region de Barbosa (Antioquia). (Leaf spois of Cercospora caribaea in cassava, Manihot utilissima
Pohl,in the region of Barbosa, Amiaquia), Agricultura Tropical (Colombia) 25(6):327-329. 1969,
Span., Hlus.

Cassava. Pests. Diseases and pathogen.. Mycoses. Cercospora caribaea. Cercospora henningsii. Colombia.

This artic'e studies the principal pathological problems of leaf spots causcd by Cercospora spp. in cassava
leaves. It describes the damage caused by Cercospora caribaeaand C. henningsii. (Summary by P.A.C.)E03

0675-2471 BITANCOURT, A. A. and JENKINS, A. E. Sphaceloma manihoticolasp.nov. Arquivesdo
Instituto Bioldgico 20:15-16. 1950. Port.

Cassava, Mycoses. Leaves. Petioles. Diseases and pathogens, Pests. Brazil. Dominlcan Reput - *,

This fungus, found in Brazil and in the Dominican Republic, causes a leaf spotting in cassava plantings. A
description is given of symptoms of the so-called canker disease (“ verrugose "), which causes damage mainly
in the ncrves, leaf edges and petioles. (Swmmary by I1,J.S.) E03

’
06760327 FIGULIREDO, M. M. and ALBURQUERQUE, F. C. DE. Podridiio mole das raizes da
mandioca, Manihot esculenia. (Soft rot of cassava, Manihot esculentaroots).  Pesquisa Agropecuaria
Brasileira 5:389-393. 1970. Port., Sum. Engl,, 5§ Refs., Illus,

Cassava. Roots. Phyiophthora drechsleri. Pests, Diseases and pathogens. Mycoses. Disease control,

A Phytophthora sp. was isolated from the transition layer tissucs of rotten cassava roots. Its sporaugia were
irregular in size and shape. They were shle to geiminate or liberate zoospotes at certain temperature and
moisture conditions. Its cogonium was globose; the amphigynous antheridium adhered to its base. The
fungus also formed some oospores in tap water. On the basis of the characteristics of the sporangia and
oospores, the species was identified as Phytophthora dreschsleri. Inoculation tests into small vertical
incisions made on the stem proved the pathogznicity of the fungus. The inoculated plants died from the
rotted areas around the inoculated wounds; plants that were wounded but notinoculated remained healihy.
When the fungus was introduced into the root incision, it caused tissue deterioration and sometimes death of
the plants. Drawings of the main structures of the Phycomycete are presented. Some control measures are
suggested, taking into account physical conditions of e soil. Resistant varietics would certainly be the most
appropriate method of control in arcas where soils are highly infested with the spores of the pathogen.
(Author’s summary) FO3
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0677-0603 POWELL, P. E. The Cercospora leaf spots of cassava. lthaca, N.Y., Cornell University, 1968.
I5p. Engl., 15 Refs. ’

Cassava, Cercospora henningsii. Cercospora caribaea. Mycoses. Pests, Diseases and pathogens, Dis( .
control. Brazil,

This paper is a review of literature on Cercospora henningsii and C. caribaea, which respectively cause
krown and white leaf spot in cassava. These two diseases are described, compared and contrasted. Drawings
of the fungi are included. (Summary by H.J.S.) E03

0678-0241 VIEGAS, A. P. Manchas das folhas da mandioca, produzidas por Cercosporas, (Cassava leaf
spots produced by Cercospora spp.). Bragantia 1(3):233-248. 1941. Port., 57 Refs., 1llus.

Cassava. Mycoses, Etiology. Pests, Diseases and pathogens. Cercospora henningsii. Cercospora caribaea,
Disease control. Leaves. Economics. Brazil.

This paper is divided into two parts: one concerning brown leaf spot (C. henningsii)and another concerning
white leal spot (C. caribaea). Data given on both fungi deal with variety susceptibility, geographical
distribution, economic importance, damage, etiology, life cvcle and control. It seems that brown spot does
not have any economic importance; but white spot does, mairly in hot weather. (Summary by H.J.8.) L03

0679-0240  VIEGAS. A. P.  Alguns fungos da mandioca, L. (Some fungi of cassava, {l.). Bragantia
1(2):21-29. 1943, Port., 6 Refs., Illus.

Cassava. Pests. Diseases and pathogens. Mycoses. Fusarium. Brazil.

The following fungi attacking cassava are described: (1) Exidiopsis manihoticola Nov. sp. is found on the
cuttings and stems of Manihot utilissina Pohland Manihot spp. (wild species). (2) Fusarium aquaeductuum
var. medium Wr., a saprophyte fingus found on cassava cuttings when piled outdoors in the rainy scason.
Rotting of this fungus was verified at Nova - Obessa, Campinas (Brazil); it also occurs in rotten wood in
America, Furope and Asia. (Summary by J.1.5.)103

0080-0325 GOLATO, C. and MEOSSI, E.  Una grave infezione fogliare della manioca in Ghana. (A
serious cassava leaf spot disease in Ghana). Rivista di Agricoltura Subtropicale e Tropicale 65(1-
3):21-26. 1971, Ttal., 12 Refs., Hlus.

Cassava. Leaves. Cercospora henningsii. Pests, Diseases and pathogens. Mycoses. Ghana.

Svmptoms are described of a leaf spot discase in cassava frequently obser ed in the Ashanti and eastern
regions of Ghana, Morphological information is given on the causal fungus (Cercospora henningsii). The
dark leaf spots are 2-3, to H mm in diameter, depending on the conditions, and are surrounded by a dark
grayish zone: later the central part of the spots turns light gravisin color. The disease may resultin partialor
complete leaf fall. Damage is difficult to assess since the diseise often occurs in combination with the mosaic
virus discase. Ireatment with Colper-based fungicides might be cffective but is probably uneconomical.
(Swmmary by Tropical Abstracts) 103

0681- 1702 LKUNDAYO, ). A and DANILL, I. M. Cassava rot and its control, Transactions of the
British Mycological Society 61(1):27-32. 1973, Engl., Sum. Engl., 10 Refs., Nlus.

Cassava. Manihot esculenta. Diseases and pathogens. Mycoses, Moulds. Tubers, Aspergillus, Lasiodiplodia
theobromue. Disease control. Pests,

Soft rot of cassava (Manihot utilivsima Pohl) was found to be caused by Lasiodiplodia theobromae (Pat.)
Grill. & Maobl., Trichoderma harzianum Rifai, Cvlindrocarpon candidum (1ink) Wollenw., Aspergillus
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niger van Ticgnem and Aspergillus flavus Link. The organisms enter tubers through wounds, bruises and
natural openings. High relative humidities (50-1009%) favor rot development by L. theobromae; and in the
presence of light, pycnidia are formed. Becnomyl (a systemic fungicide) controls soft rot of cassava tubers.
(Author's summary) E03

0682-0239 VIEGAS, A. P. Alguns fungos da mandioca, 1. (Some cassava fungl. l.). Bragantia 3(1):1-17,
1943. Port., 29 Refs., lllus.

Cassava, Manihot. Pests. Diseases and pathogens. Mycoses. Taxonomy, Oldium. Sclerotium rolfsii.
Phyllosticta. Manihot esculenta. Leaves. Brazil,

Descriptions are given of three fungi: (1) Oidium manihotis P, Henn; a disease known as mildew, attacking
the leaves of cassava. This disease is found exclusively on the leaves of Manihot wild species. Mueller
referred to the specics occurring at Minas as Oidium manihotis Av. Saccd; (2) Sclerotium rolfsii Sacc. This
was the first time that the occurrence of this fungus was verified in Brazil. A list is given of crops susceptible
to this fungus; (3) Phyllosticta manihotae n. sp. is found on the leaves of Manihot utilissima Pohl. (Summary
hy JL.S.) EO3

0683-0341 CIFERRI, R. Le malattie della manioca (Manihot esculenta Ceantz) in San Domingo. Il. La
malattia delle macchie fogliari circolari (Helminthosporium hispaniolae Cif). (A disease of cassava,
Manihot esculenta Crantz. in Santo Domingo. 1l. The circular leaf spot disease, Helminthosporium
hispaniolae Cif). Bolletino della Stazione di Patologia Vegetale di Roma 13:261-307. 1933. Ital., Sum.
Engl., 19 Refs., lllus.

Cassava, Cercospora henningsii. Leaves. Etiology. Manihot esculenta. Dominican Republic.

The circular leaf spot discase of cassava is fully described. The causal agentis Helminthosporium hispaniolae
Cif., a fungus closely related to the Brazilian /1. manihotis Rang. Characteristics of the fungus in nature and
in culturc are given, as well as data on the geographical range, seasonal distribution, etc. The disease has been
reproduced by artificial inoculations on germinated cuttings enclosed in moist chambers or under normal
environmental conditions. The varietal susceptibility of cultivated varieties has been studied: varieties with
violet, bluish or brovinish young leaves are more resistant than varieties with green or yellowish green leaves.
Under natural conditions, young (not fully developed) leaves are very resistant or immune to the disease.
Solutions of untreated anthocyan from young leaves inhibited germination of conidia. The relation between
total surface area of leaf spots and meteorologicalconditions were studied using Pearson's partial and total
correlation indices. A significant, moderately high positive correlation was found. The disease is not of
primary importance; hence no methods for artificial control are proposed. (Author's summary) E03

0684-0595 CHEVAUGEON, J. Maladies cryptogamiques du manioc en Cote d'Ivore, I, Observations
préliminaires sur la nécrose des sommités. (Cryptogamic diseases of cassava in the Ivory Coast. |.
Preliminary notes on the necroses of aerial parts). Revue de Pathologie Végétable et d'Entomologie
Africole de France 29(1-2):3-9. 1950. Fr., 12 Refs., lllus,

Cassava. Pestu. Diseases and pathogens. Isolation. Identification. Stems. Petioles. Laboratory experiments.
Mycoses. Ivory Coast,

The most frequent and damaging disease in the lvory Coast after the mosaic, is the necrose of the acria part.
Generally, the causal agent of the nncrose of acrial parts is Gloeosporium manihotis Hennings, but in the
Ivory Coast it was identified as Colletotrichum manihotis Hennings. The first symptoms appear near the top
of young branches. Branches lose their chlorophyll, their diameter decreases, and they wither. Early
sheddingof leaves occurs and the apex dics. Lower parts of the attacked plant are marked by a thin black or
brownish red line, according to varicty. Isolation, identification and pathogenicity trials were carried out.
After laboratory experiments, the name of Glomerella manihotis was proposed for the causal agent.
(Summary by J.1..8.) EO3
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0685-3046 AMARAL, J. F. DO. Ferrugem (Uromyces) da mandioca. (Cassava rust, Uromyces).
Biologico 8:148. 1942, Port.

Cassava, Mycoses. Uromyces manihotis. Diseases and pathogens. Pests. Brazil.

A brief description is given of damage caused by the fungus Uromyces manihotis. The disease is called rust, .~
Uromyces was found in association with Cloesporium. ( Swmmary by H.J.S.)E0} "

0686-3012 NORMANHA, E. S. and SILVA, J. R. DA, Novo mal afaca a mandioca. (A new disease -
attacks cassava). Coopercotia 21(181):47-48. 1964. Port., lllus.

Cassava. Mycoses. Roots. Leaves. Tubers. Identification, Diseases and pathogens. Pests. Scleratium rolfsii.
Cercospora henningsii. Cercospora caribaea. Rosellinia. Brazil,

A disease causing collar and root rot was reported incommercial cassava plantations in Araras (Sio Paulo).
Disease symptoms are described; the causal agent is possibly Sclerotium rolfsii. (Summary by H.J.S.) E03

0687-301S  PACCA., D. W. Sbbre o “diplodia® da mandioca,  (Diplodia in cassava).,
Rodriguesial(2):77-81. 1935. Port., 5 Refs.

Cassava. Mycoses. Storage. Diseases and pathogens. Pests. Tubers,

Diplodia theobromae does not attack vigorous tissues of cassava plants. It is the main causal agent of
frequent alterations in tubers soon after harvesting. A description is given of field trials carried out on
Diplodia infestation. (Summary by H.J.5.) E03

0688-3029 VIEGAS, A. . A podridio das raizes de mandioca. (Cassava root rot). Revista Agrondmica
(Brazily 17:202-208. 1955. Port., Sum. Port., Engl., 8 Refs., Hlus.

Cassava. Rools. Diseases and pathogens. Pests. Mycoses. Rosellinia, Manihot esculenta. Brazil,

Healthy cassava plants raised in large cement pots were inoculated with pure cultures of Rosellinia bunodes.
The fungus caused root rot identical to that of sampies ccllected in the field at Santa Catarina, fAuthor's
summary) E03

0689-3086  THOMPSON, A. Notes on plant diseases in 1937-1938; tapioca. Malayan Agricultural
Journal 27¢3):97. 1939, Engl.. lllus.

Cassava. Mycoses, Diseases and pathogens, Pests. Malaysia.

A heavy mortality from root discase wis reported from an area in Lower Perak, where cassava had been
planted in heavy clay subject to waterlogging. The fungus responsible for the death of the plants was
Sphaerostile repens. (Full text) E03

0690-3032 VIEGAS, A. P, Alguns fungos do Brasil, Cercosporae, (Some fungi from Brazil, Cercosporae).
Boletim da Sociedade Brasileira de Agronomia 8(1):1-160. 1945. Port., 111 Refs.. Hlus.

Cassava. Manihot. Manihot glaziovii. Cercospora caribaea. Cercospora henningsii. Diseases and
pathogens. Mycoses. Pests, Laboratory experiments. Identification. Brazil,

About 380 species of the genus Cercospora are described with excellent drawings of the fungi and host
signals. Fungi described relating to Manthot spp. are C. caribaea, and C. manihobae Viegas sp. nov., found
ncassavia; Chenningsiitound in cassava and in Manihot glaziovii;and C. vicosae Muellere Chupp found in
Maunihot spp. A general description of the genus is given. (Summary by H.J.S.) EO3
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0691-3113 GRILLO, H. V.S, Lista preliminar dos fungos assignalados em plantas do Brasil. (Preliminary
list of fungi cited for Brazilian plants). Rodriguesia 2:39-96. 1938. Port., 6 Refs.

Cassava. Manihot. Diseases and pathogens. Pests. Mycoses. Brazil.

Fungi existing in the herbarium of the Instituto de Biologia Vegetal (Rio de Janeiro) are listed. The
herbarium has about 2,000 samples of fungi related to about 1,000 species of hosts conserved in
formaldehyde or in Pollaci-Drummond liquid. Twenty-one fungi found on Manihot spp. are included,
(Summary by H.J.5.) E03

0692-3146  RORER, J. B. Fungus diseases of cassava. Bulletin of Department of Agriculture, Trinidad
and Tobago 14(2):36-38. 1915. Engl.

Cassava. Mycoses. Leaves. Tubers. Stems. Diseases and pathogens. Pests. Trinidad and Tobago.

Bricf notes are giveri on fungus diseases in Trinidad. The island was free of mycoses until a few yearsago; but
with the increased areas planted to cassava, some fungi attack leaves, stems and roots. Fungi remain
unidentified. (Summary by 11.J.5.) E03

0693-4443 NAGARAIJA, V., BHAT. R. V. and TULPULE, P. G. Aflatoxin-like factor in tapioca
(Manihot wilissima).  Environmental Physiology and Biochemistry 3(1):13-18. 1974. Engl., Sum.
Engl., 16 Refs,

Cassava. Cassava chips. Diseases and pathogens. Mycoses. Pests. Dried tubers, Analysis, Toxicity. India.
Moulds.

About 20 samples of fungal infected cassava chips were screened for aflatoxin contamination. Anaflatoxin-
like compound was found to be present in most of the samples but several confirmatory tests ruled out
aflatoxin. The importance of confirmatory tests in screening protocols is discussed. (Author's summary)
Fol.

0694-3093  OVEREEM, C. VAN. Cercosporaceae. Icones Fungorum Malayensium no. 10:1-4, 1925.
Germ., 19 Refs,

Cassava. Leaves. Cercospora henningsii. Diseascs and pathogens. Mycoses, Pests,

Cercospora cassavae (Syn. C. manihotis 1V, and C. henningsii A.)is characterized by small, often roundish
leaf spots. The spots can also be large, leaf drop accurs, and there are conidia on leaves and upper leaf
surfaces.  The mycelium is conically septated. The disease sezins to be spread all over the world in cassava-
growing areas; it is notdescribed in depth due to the relatively low yield reductions it causes. The disease can,
however, be serious in plants weakened by spider mite attack. A short review is given of the history of the
description of the fungus, as well as of its taxonomy related to other groups of fungi, especially the
Cercosporaceae. (Summary by A. van S.) L03

0695-3062 SACCA, R. A. Una molestia de mandioca; Sclerospora manihot. (A disease of cassava;
Sclerospora manihot).  Fazendeiro 5:368-369. 1972, Port., lllus.

Cassava. Pests, Diseases and pathogens. Mycoses. Disease control. Manihot esculenta, Brazil,

Damage caused by Sclerospora manihor may be considered of economic importance. The fungus propagates
casily in low humid regions. Crop density plays an important role in its propagation. Damaged plants
present decoloration of the parenchymalead wilting, curling and defoliation. Since leaves are affected, starch
content may decrease. The use of resistant varicties is recommended, Planting should not be done in humid
and shaded regions; drainage should also be provided. (Summary by J.1..5.) Y03
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0696-3020 THOMPSON, A. Notes on Sclerotium rolfsii Sacc. in Malaya., MalayanAgrlcullural.lournul
16:48-58. 1928. Engl., 6 Refs., lllus.

Cassava. Starch crops. Rice Mycoses. Deterioration. Laboratgry experiments. Diseases and pathogens.
Pests.

Sclerotium rolfsii Sacc. is a fungus which possesses no known conidial stage and which survives by means of
hard. small, round brownish bodies known as scleratia. It attacks groundnut, coffec, sweet potatoes,
tomatoes, potatoes, Capsictim annuum, sugar cane and rice. In Malaya it has been observed in Helianthus
tuberosus, Piper betle, Crotalaria usaramoensis, Tephrosia candida, Spathoglottis plicata, Glvcine hispida,
rice, Caladium spp. and cassava. ltattacks the parts of the plantsin contact with the ground. Data given deal
with symptoms, cultural studies, inoculation experiments and control measures. (Summary by H.J.5.)E03

0697-0306 CASTARO A., J. J. La*llaga negra" o * podredumbre negra” radicular de la yuca. (Black root
rot of cassava). Agricultura Tropical (Colombia) 9(11):21-29. 1953. Span., 3 Refs., llus.

Cassava. Diseases and pathogens. Etiology. Pests. Disease control. Mycoses. Colombia.

A description is given of the symptoms and the etiology of the black root rot of cassava, which is caused by
Rosellinia necatrix or by Dematophora necatrix. Control methods are discussed. A number of cultivation
measures are recommended, including treating the soil with lime. (Summary by Tropical Abstracts) E03

See also 0072 0554 0577 0812 1732 1923
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E04 Viroses

0698-2353 LE MANIOC dans Ia Grande Ile, (Cassava in the Great Island).  Chronique d'Outre Mer
10:35-36. 1952. Fr. o e

Cassava. Cultivation. Production. Diseases and palh'ogens. Cassava mosaic vlrus.'i"'ests. Resista.
Viroses. Malagasy Republic. )

The cultivation of cassava in Madagascar decreased 90% between 1935 and 1937 because of mosaic distase.
Extensive selection experiments with many varieties have produced clones resistant to mosaic disease and
rotting, that mature rapidly, and have a high starch content. In 1950, 191, 630 ha produced 817,000 tons of
roos; and in 1951, 210,864 ha produced 952,742 tons. (Summary by Tropical Absiracts) E04

0699-0428 ABRAMIDES, E., NORMANHA, E.S. and ESPINO, A. Queda de produgiio de raizes de
mandioca devida & um tipo de superbrotamento no sul do México. (Decrease of cassava tuber
production due 1o a witches'-broom disease in southern Mexico). Ciencia e Cultura 16(2):143, 1964,
Port.

Cassava, Cassav: common mosaic virus. Diseases and pathogens. Productivity. Statistical analysis, Viroses.
Pests, Tuber productivity. Mexico.

Data are given on statistical analyses made to test the influence of a broomlike discase on cassava tuber
yields. (Summary by H.J.S.) E04

0700-0849 KENYA. DEPARTMENT OF AGRICULTURE. Cassava. In
Agricultural Officer (Experiments), Coast Province, 1952, pp.148-151. Engl.

. Annual Report of the

Cassava. Pests. Viroses. Cassava mosaic virus. Cassava brown streak virus. Productivity. Timing. Cultivars,
Diseases and pathogens. Fieid experiments. Resistance. Kenya.

This paper gives qualitative data about a trial for testing the resistance of 43 cassava clones to mosaic and
brown steak virus. It also describes some preliminary observations of yield increments at different periods of
maturity and examines the ratio of the tops of roots of some cassava clones. (Summary by H.J.8.) E04

0701~0345 CHILDS, A.H.B. Trials with virus resistant cassavas in Tanga Province, Tanganyika. East
African Agricultural Journal 23(2):135-137. 1957. Engl.

Cassava. Cultivars. Field experiments. Cuttings. Propagation materials, Diseases and pathogens. Viroses.
Cassava mosaic virus. Cassava brown streak virus. Resistance. Selection. Hybrids., Pests, Manihot
esculenta. Tanzania.

Material of cassava hybrids was reccived from the East African Agriculture and Forestry Research
Organization, Amani, for multiplication and further testing in 1952 and 1953, By the long rains of 1955, 8
varieties had been selected on the basis of resistance to virus disease and yielding qualitics, and further tests
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were carried out at 32 centers in Tanga and Pangani Districts. The varicties chosen were all third backcross
hybrids from a cross between cassava (Manihot esculenta Crantz) and ceara rubber. (M. glaziovii). The
object of the trials was to demonstrate to the local cultivators the higher yielding qualities of virus-resistant
varietics and the superiority of ridge planting over planting on the flat. The hybrids were compared withthe
local varicties Fungamkia, which shows some resistance to mosaic, and Gide, which is highly susceptible but
popular with cultivators since its bitterness deters pigs. Detailsarc given of the different treatments. Thetwo
varieties chosen for multiplication and distribution were 46106} 27 for the sandy soils and 4763| 16 for the red
soils. Variety 46106 | 27 was casy to establish on both types of soil, produced abundant planting material,
showed a high degree of virus resistance and yielded well. 1t showed up particularly well on the poorest soils.
(Summary by P.A.C.) E04

0702-0851 KENYA. DEPARTMENT OF AGRICULTURE. Cassava. /n——_—_ .Annual Report
1952, Nairobi, 19537 v.2. pp. 191-193. Engl.

Cassava. Clones. Pests. Diseases and pathogens. Cassava mosaic virus, Cassava brown streak virus. Viroses.
Cultivars. Resistance. Kenya.

Bricf notes arc given on the research carried out on the mosaic and brown streak resistance of some clones
and varieties of cassava. A table is given dealing with the percentage of plants showing mosaic and brown
streak attack. (Summary by H.J.S.) E04

0703-0244 SILBERSCHMID, K. 0. mosaico da mandioca. (Cassava mosaic). Biologico 4(6):177-131.
1938. Port., 3 Refs., lllus.

Cassava. Cassava mosaic virus. Viroses. Diseases and pathogens. Pests. Leaves. Brazil.

Bascd on distribution of the mosaic disease on cassava leaves, the author has classified it into four groups.
On the variety Vassourinha, the disease was located on the lamina and bore no relationship to the leaf veins,
while on other varieties (one unidentified) there was a close relationship with leaf veins. The symptoms of the
mosaic virus were the same as those of tobacco mosaic virus, Description of damage inincluded, This disease
has also been recorded in Africa. (Summary by J.L.S.) E04

0704-2474 THURSTON, H. D. Threatening plant disesses. Annual Review of Phytopathology 11:27-52,
1973. Engl,, 231 Refs.

Cassava. Mgnihot esculenta. Diseases and pathogens. Viroses. Cassava mosaic virus. Etiology. Manihot
glaziovii. Reslstance. Pests.

Resistance to Sclerospora philippinensis has been found in several maize lines native to the Philippines. The
same lines are resistant to S. sacchari in Taiwan and S. sorghi in Thailand. Maize lines resistant to S.
philippinensis and S. sacchari in Asia are also resistant in the USA. Many sources of resistance to
Xanthomonas orvzae have been found in rice, but the occurrence of numerous strains of the pathogen
complicates breeding. Good resistance to African cassava mosaic has been found in three clones, all
derivatives of Manihot glazovii. Various lower levels of resistance have been reported but no immunity.
Resistance to Dothidella ulei, attacking rubber, has been found but the existence of many physiological races
complicates breeding. A plantain resistant to Pseudomonas solanacearum has been teported. Similar
information is provided for 14 other crop diseases of intermediate or limited threat, (Summary by Plant
Breeding Abstracis) E04

0705-0110 SUPERBROTAMENTO OU envassouramento da mandloca. (Witches-broom disease In
cassava).  Bioldgico 8:164-165. 1942, Port., lllus, SRR

Cassava. Diseases and pathogens. Pests, Cassava common motaic virus, Viroses, Disease ci_mtroll Brazil.
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This paper is a short communication from the Department of Agriculture (Brazil) as part of a preventive
campaign against the spread of witches’-broom diseasc in cassava in the state of Siio Paulo. (Summary by
J.L.S.) E04

0706-3064 DEIGHTON, F.C. Cassava. Sierra Leone, Agricultural Department, 1929, p.15. Engl.

Cassava. Diseases and pathogens. Cassava mosaic virus, Viroses. Disease control. Ceara rubber. Sierra
Leone.

Suggestions are made for cassava mosaic control in Sierra Leone plantations. Affected plants should be
burned. Only cuttings from healthy plants should be used for planting. (Summary by H.J.S.) E04

0707-178¢ COMMONWEALTH MYCOLOGICAL INSTITUTE. Pathogen: Cassava mosalc virv
(Dammer) Lefrevre, Hosts: Manihot esculenta. In ———.. Distribution maps of plant diseascs, .
no, 148. 1967. 2p. Engl.

Cassava. Pests. Diseases and pathogens. Viroses. Cassava mosaic virus. Maps. Manihot esculenta. Africa.

Cassava mosaic virus (Dammer) Lefevre has been recorded in Angola, Cameroon, the Congo, Ghana, Ivory
Coast. Kenva, Liberia, Madagascar, Malawi, Nigeria, Rhodesia, Tanzania, Uganda and Zambia. Reports of
this discase in Java, Thailand, South and Central America are probably attributable to forms of insect
damage that are the same in appearance as the leaf symptoms of this virus. (Summary by J.1..S.) ED4

(708-3001 DRUMMOND-GONCALVES, R. Superbrotamento da mandioca. (Ca.vsava‘ witches'-broom
disease). Bioldgico 7:329-330. 1941. Port.

Cassava. Diseases and pathogens. Pests. Cassava common mosaic virus. Viroses. Disease control. Brazil.

Answer is given to a question on the control of cassava witches-broom discase. The causal agent of the
discase is not known. Burning the infected plants and using the cassava variety called Vassourinha was
recommended. Brief notes of the disease symptoms are given, as well as some remarks about research in
progress on this diseasc. (Summary by H.J.S.) E04

0709-2466 DRUMMOND, O. DE A, Mandloca; estudos de varledades resistentes ao envassouramento
(virus). (Cassava; varicties resistant to witches™-broom disease virus). Boletim Agricola, (Brazil)4(1 -
12):152-153. 1955. Port.

Cassava. Reslstance. Diseases and pathogens, Cultivars. Field experiments. Pests, Cassava common mosaic
virus. Viroses. Brazil,

Twenty-five varicties were tested to find their resistance to witches™broom disease. Clones tested were
collected in Pard.Amazonas, Territorio do Amapd and Ceard. After S months, 10 varietics were frec of the
discasc. (Summary by H.J.S.) E04

0710-0268 LISTER, R. M. Mechanical transmisslon of cassava brown stresk virus. Nature i83
(4675):1588-1589. 1959. Engl., 4 Refs., Hlus.

Cassava. Diseases and pathogens. Pests. Viroses. Cassava brown streak virus, Virus transmission. Manihot
esculenta. Laboratory experiments.

This article discusses laboratory methods used for a mechanical transmission of the brown streak virus of
cassava (Manihor wilissima Pohl) from the cassava plant to several solanaceous plants. Results of the
experiments are given. (Suinmary by P.A.C.) E04
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0711-4778 NIGERIA. DEPARTMENT OF AGRICULTURAL RESEARCH. ' Improvement of food
crops; Cassava. /n— ... Annual report 1958-59. pp.10-12: Engl." °

Cassava. Manihot esculenta. Manihot glaziovii, Cassava mosaic virus, Hybrldlvulloh."Fleld éiperhhenls.
Manihot melanobasis. Nigeria. ‘ '

Cassava cultivars and lines were screened for yield and disease resistance, Hybrids from M. glazioviland M.
wtilissima showed high resistance to cassava mosaic virus, (Summary by C.8.) E04 F0! '

0712-2218 DUFRENOY, J. and HEDIN, L. La mosaique des feuilles du manioc au Cameroun, fThe
cassava leaf mosaic in Cameroon). Revue de Botanique Appliquée et d’Agriculture Trobicale
9(94):361-365. 1929. Fr., Nlus.

Cassava. Manihot glaziovii. Etiology. Diseases and pathogens. Cassava mosaic virus. Pests, Cameroon,

A brief description is made of the symptoss of cassava leaf mosaic. The geographical distribution of cassava,
cultivation in West Africa and Cameroon is also given. (Summary by H.J.S.) E04

0713-2202 CASSAYA MOSAIC. /n Nigeria. Department of Agricultural Research Annualreport 1959-
1960. pp. 15-16. Engl. ,

Cassava. Diseases and pathogens. Cassava mosaic virus, Productivity. Viroses, Pects, Cultivars. Resistance.
Nigeria, k

It is suggested that tolerance to the mosaic virus complex can be estimated by reduction in the yield of the
host plant. Resistance of some varieties to mosaic virus infection and tolerance to the pathogen are briefly
described. (Summary by H.J.S.) E04

0714-2007 STOREY, H. H. Virus diseases of East African plants. VI. A progress report on studies of the
diseases of cassava, East African Agricultural Journal 2:34-39. 1936. Engl., lllus.

Cassava. Diseases and pathogens, Viroses. Pests. Cassava mosaic virus. Cassava brown streak virus. Disease
control. Kenya.

In the past, mosaic in cassava has been regarded as a single entity. Field trials were conducted to test a
collection of mosaic types selected in the field near Amani. The result has been the separation of local strains
of virus into two groups according to the severity of the symptoms. In addition, a virus producing a different
type of symptom, to which the name *brown streak™ has been given tentatively, has recently been
recognized. Descriptions are given of the symptoms of these diseases, as well as suggestions for their control.
(Summary by H.J.S.) E04

0715-2173 BOLHUIS,G.G. Waarnemingen over de zg. mozaiek-ziekte bij cassava op Java, (Observations
on the so-called mosaic disease in cassava in Java). Buitenzorg, Java. General Agricultural Research
Station. Communication no. 92. 1949. 9p. Dutch., Sum. Engl., 6 Refs.

Cassava. Diseases and pathogens. Pests. Mosaic diseases. Cassava mosaic virus, Viroses, Clones. Plant
breeding. Java.

Obscrvations dating from 1930 regarding the occurrence of a mosaic-like disease at Buitenzorg Research
Station are described. Despite the contradictory facts concerning the agents causing the disease, it is
apparent that so far no cassava mosaic caused by a virus has ever occurred in Java and that the symptoms
observed were caused by a drop in temperature. It is not considered necessary to destroy the diseased plants
on account of their low production, as they will disappear in the course of further stages of sclection,
(Summary by H.J.S.) E04
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0716-2114 MOUTON, J. and SILLANS, R. Les plantes & tubercules comestibles, Le manioc. (Tuber
edible plants. Cassava). Annales du Musée Colonial de Marseille 2:55-61. 1954. Fr., Nlus,

Cassava. Viroses. Disease control. Productivity. Cassava mosaic virus, Diseases and pathogens. Pests,
Central African Republic.

Bricf notes are given about cassava in the Central African Republic. Information presented deals with plant
pathology (mosaic virus), control, yields and local varieties. (Summary by H.J.8.) E04

0717-0261 DRUMMOND-GONCALVES, R. Superbrotamento ou envassouramento da mandioca.
(Witches-broom disease in cassava). Bioldgico 8:87-88. 1942, Port., illus.

Cassava. Cuttings. Branching. Plant physiology. Pests. Diseases and pathogens. Cassava common mosaic
virus, Viroses. Germination. Plant development. Deveiopmental stages. Brazil.

Witches-broom  discase was recorded in northeastern Brazil, Cuttings attacked by this disease sprout
abnormally; up to 12 buds have been registered at one single point. These buds are usually deformed and
weak. This abnormal brushlike growth of small thin branches gives the plant a totally different appearance
from a healthy cassava plant. Rooting of diseased cuttings is abnormal. The production of roots indiscased
plants is very low. The diseasc is transmitted by discased material; methods to avoid its spreading are given,
(Summary by J.1.5.) E04

07i8-2113 NIiCHOLS, R. F. W. Virus diseases of cassava. /n East African Agricultural and Foreswry
Research Organization. Annual report 1950. pp. 18-21, Engl,

Cassava, Manihot dichotoma. Genetics. Cassava mosaic virus, Cassava brown streak virus. Backcrossing.
Hybridizing. Plant breeding. Diseases and pathogens. Viroses. Manihot glaziovii. Seed. Resistance. Fieid
experiments. Pests. Kenya.

Data are given on the plant pathology investigations carried out at Amanj (Kenya), Information deals with
interspecific hybridization of Manihot dichotoma 1o obtain resistant clones for mosaic and brown streak
discases. The first generation of hybrids, possessed roots which were partly woody and therefore of no
commercial value as a suurce of starch. Methodology and policies to be followed are briefly discussed. Field
trials to climinate the least resistant clones are briefly described. Clones of several varieties have been
distrihuted for testing under widely divergent conditions. (Summary hy 1.J.5.) E04 GOI

0719-0267 JENNINGS. D. L. Observations on virus diseases of cassava in resistant and susceptible
varieties. 11. Brown streak disease. ‘Empirc Journal of Experimental Agriculture 28 (111):261-270.
1960. Engl., Sum. Engl., 7 Refs. Illus.

Cassava. Pests. Diseases and pathogens. Viroses. Manihot melanobasis. Hybrids. Cassava brown streak
virus. Cuitivars, Plant breeding. Resistance. Field experiments. Tanzania. Manihior esculenta,

It was previously thought that low temperatures were inimical to the survival of plants infected with brown
streak virus: but when diseased material was grown at highaltitudes in Tanganyika, it wasfound that the low
temperatures encountered did not induce lethalsymptoms.  Similarly, in trials carried out in coastal regions
it was found that temperature, although important, was not neeessarily the main factor controlling the
intensity of the brown streak symptoms recorded. An account is given of some variations in the form of
brown streak disease which occurred in resistant and susceptible varieties of cassava under test in field-
resistance trials. Resistant varieties exposed to infection tended to remain free of symptoms: and when
symptoms did occur, they were usually mild and frequently restricted to the roots. In these varieties
symptoms were often transient, recovery occurring in the second season’s growth; but hybrids derived from
Manihot melanobasis were anomalousin this respect. Inan experiment with two susceptible varieties, plants
derived from a stock which had beeninfected for some time appeared to possess a greater capacity to recover
than plants derived from a clean stock. Seasonal variations in the severity of brown streak discase in two
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control varicties were positively correlated with variations in the dégrc'c_f(_)f fcs‘iél'ahcé‘ghdwn‘lo mosaic
disease. (Author's summary} E04

0720-3098 MULLER, H. R, A, Mozaiekiekte bij cassave, (Cassavamosaic . Batavia, Java. Institut voor
Plantenzickten. Bulletin no. 24. 1931, 17p. Dutch., Sum. Fr., 14 Refs., Hlus, '

Cassava. Pests. Diseases and pathogens. Viroses. Cassava mosaic virus, Disease control. Java.

Cassava mosaic discase was recorded in Buitenzorg. Symptoms of this disease are described and compared
to those caused by Tetranychus bimaculaius. Two control measures are recommended burning of infected .
plants and use of healthy propagation material. (Summary by J.1..S.) E04

0721-3152 TIDBURY, G. E. A note on the yield of mosaic-diseased cassava, East African Agricultural
Journal 3:119. 1937. Engl.

Cassava, Diseases and pathogens. Pests, Viroses. Productivity. Cassava mosaic virus, Kenya.

Three local varicties of cassava in Zanzibar were tested to show the effect on tuber yields caused by partly and ‘
wholly-diseased stools. The wholly-diseased plants yielded significantly less than other types, There wasno .
significant difference between the yield of a partly-discased plant and that of a-healthy plant. (Swmmary by
H.J.5.) E04

0722-0251 McKINNEY, H. H. Mosuic diseases inthe Canary Islands, West Alrica and Gibraltar. Journal
of Agricultural Research 39(8).557-558. 1929, Engl., Sum. Engl., 13 Refs., Illus. :

Cassava. Pests. Diseases and pathogens. Mosaic diseases. Viroses. Canary Islands. Africa., Gibraltar,

A study is made of green and yellow mosaics in the Canary Islands, West Africa and Gibraltar, As regards
cassava, green mosaic was found on Manihot spp. in West Africa. (Summary by T.M.) E04

0723-2299 GUILLOTEALU, S. and DULONG, R. Synthése et conclusion de !a collection des maniocs non
mosdiqués campagnes: 1963-1965-1967. (Synthesis and conclusion of the cassava collection resisiant to
mosaic disease: 1963-1965-1967). Tananarive, Institut de Recherches Agronomiques de Madagascar,
Station Agronomique du Lac Alaotra, 1968. 10p. Fr.

Cassavu. Cultivars, Productivity. Field experiments. Cassava mosaic virus. Resistance. Diseases and
pathogens. Pests. Viroses. Selection. Malagasy Republic.

This report summarizes the work carried out by the Experimental Station of Lac Alaotra to classify varieties
resistant to mosaic virus. The collection was started in 1929, and 189 clones are classified as resistant, Hybrid
H.54 was used as the control. Varictics were classified according to theoretical yield or yicld per plant.
Percentage is expressed according to the corresponding control. (Summary by H.J.S.) E04

0724-2295 HEDIN, L. Culture du manioc en Cdte d'Ivoire; observations complementaires sur la
mosaique. (Cassava cultivation in Ivory Coast; complementary observations on the mosaic disease).
Revue de Botanique Appliguée et d'Agriculture Tropicale 11(119):558-563. 1931, Fr.

Cassava. Cultivation. Diseases and pathogens. Pest... Field experiments. Vectors. Mosaic diseases. Viroses.
Cuttings. lvory Coast.

Cassava is mainly cultivated in the regions of Grand Bassam and Abidjan. As with other food crops, it is
always cultivated in clearings. Field observations led to the categorization of the mosaic symptoms into 3
groups: curly leaf, pale green or yellowish leaf discoloration without vein deformation, and leaf chlorosis
without vein deformation. Stunting caused by the mosaic was not observed. Trials on the transmission of the
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mcsaic by means of soil and seeds were unsuccessful, Transmission was accomplished by using infected
cuttings and by vectors (coccids). The disease was also transmitted in experimental inoculation, of which a
short description is given. (Summary by J.1..S.) E04

0725-0368 EKANDEM,M.). Cassavainvestiyations carrled outin northern Nigeria 1958-1962. Nigeria.
Federal Department of Agricultural Research. Memorandum no. 55. 1964. 11p, Engl., Sum. Engl.

Cassava. Gari. Foofoo. Cultivars, Pests. Diseases and pathogens. Cassava mosaic virus. Viroses. Field
experiments. Resistance. Human nutrition. Nigeria.

Cassava mosaic leaf virus canreduce yiclds to 30%%; some varieties show field resistance to the disease. Yield
is related to the degree of symptom expression: plants with severe symptoms have lower yiclds than plants
with slight symptoms. Increase in yicld can be obtained by extending the growing season, from 12 to 18 and
24 months. In trials carried out for 2 seasons in the Riveraine arcas, introduced varieties generally proved
superior in yield to the most popular local varieties. North of Minna, variety 43083 is considered as good as
CHS50 and Dan Warri.In general, the classification of the taste of the varieties into bitter and sweet is not
affected by different ecological conditions. Some of the introduced varicties have proved acceptable to the
local people at Yandev in the form of gari and foofao. (Author's summary) E04 HOI

0726-0366 BRIANT, A. K. and JOHNS, R. Cassava investigations in Zanzibar. East African
Agricultural Journal 5:404-412, 1940. Engl.. Sum. Engl., 3 Refs.

Cassava. Cultivars, Pests. Diseases and pathogens. Cassava mosaic virus. Viroses. Resistance. Productivity,
Kenya, '

Over 100 cassava varictics have been grown at Kizimbani. The best-yiclding of the sweet varietics tested so
far are Msitu (local variety), Mpezaze (from Amani). and K ru (from the Gold Coast via Amani). The variety
Msitu is being propagated on a large scale for public distribution. Information has been obtained on the
cffect of primary and secondary infection with mosaic discase on the yield of individual plantsof I8 varietics.
Primary infection seriously reduced yield; secondary infection was of less importance. Infected cuttings
should therefore not be planted. There appears to be a correlation between the occurrence of new cases of
secondary infection and past climatic conditions. Experimental work is being continued. (Author's
summary) E04 D03

0727-3492 SCAIFE, A. Cassava mosaic and resistant varieties. Ukiriguru, Tanzania. Western Research
Center. Research Notes no. 2, 1967. pl. Engl., 3 Refs,

Cassava. Pests. Diseases and pathogens. Cassava mosaic virus. Viroses. Cultivars. Pesistance. Sweet
cassava. Bitter cassava. Tanzania.

Results are given of trials conducted at Ukiriguru(Tanzania) with cassava varieties that were either resistant
or tolerant to mosaic virus. (Summary by Tropical Abstracts) E04

0728-3131 KENYA, DEPARTMENTOFAGRICULTURE,‘VCussava. in
Nairobi, 1956. pp. 225-226. Engl.

. Annual report 1955,

Cassava. Resistance. Diseases and pathogens, Pests, Cassava rﬁosaic virus, Viroses. Field experiments,
Research. Kenya.

This is a continuation of cassava resistance trials reported in the 1953 Annual Report. Seventecn new clones
were under observation. The incidence of mosaic was slight at the beginning of the trial; but as the dry season
progressed, the incidence of mosaic rose sharply. During the trial certain plants appeared to recover from a
mild attack of mosaic, being first recorded as infected and later as free from the discase. However, in the
majority of cases, mosaic was recorded again before the trial was completed. (Summary by 11.J.5.) E04
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0729-3129 COMMONWEALTH MYCOLOGICAL INSTITUTE. Pathogen: cassava brown streak
virus Storey. Hosts: Manihot esculenta. In —————— <Distribution maps of plant diseases. Map no.
300. 1968. 2p. Engl.. Nlus.

Cassava. Pests. Diseases and pathogens. Viroses. Cassava brown streak virus. Maps. Manihot esculenta,
Africa.

Cassava brown streak virus has been recorded in East Africa, Malawi, Mozambique, Rhodesia, Tanzania,
and Uganda. (Summary by J.1.5.) E04

0730-0584 MORALES, F. J. Superbrotamento. (Wuches-broom duease) lihéé&{ N Y, Cornell
University, 19577 16p. Engl., 14 Refs. o

Cassava. Pests. Diseases and pathogens. Viroses. Cassavn conimon mosﬂic virus. Disease control. Leaves,
Brazil,

Notes are given on witches’-broom disease, which is also called super (superbrotamento) or excess budding
(envasouramento). This discase of cassava was first observed in Minas Gerais (Brazil) in 1939, It was later
reported in Venezuela in 1952. A briefaccount is given of the basic symptoms, importance and control of the
discase. No studics have been done on dispersal pattern, and little is known about its etiology. It seems that it
is the same as the “cassava mosaic virus” disease reported in Java in 1931, (Summary by H.J.S.) E04

0731-0780 FRANCOIS, E. La mosdique du manioc; un grave péril. (Cassava mosaic; a great danger).
Agronomie Coloniale 26:333-338, 1937, Fr.

Cassava, Diseases and pathopens. Pests. Cassava mosaic virus, Viiroses, Malagasy Republic,

Historical notes on cassava mosaic are given, as well as the methodology followed in Madagascar to control
the discase. which still causes serious damage to cassava plantations. (Summary by H. J..S.) E04

0732-0230 BONDAR, G. Dois males nas folhas da mandioca. 1. A. * verruga"provocada pelo diptero
Ewdiplosis brasiliensis RBS, 1, O “mosaico” provocaao pelo thysanoptero Euthrips manihoti sp. n.
(Two leaf diseases of cassava. 1. Warts produced by a dipterous Eudiplosis hrasiliensis RBS. Il. Mosaic
produced by a thysanopterous Euthrips manihoti sp. n.). Chacaras e Quintaes 30:215-218. 1924,
Port.. 5 Refs.. llus.

Cassava, Leaves. Eudiplosis brasiliensis. Entomology. Galls. Cassava mosaic virus, Diseases and pathogens.
Pests, Injurious insects, Noxious animals. Pest control. Insect control. Euthrips manihoti, Cecidomyiidae.
Viroses. Brazil.

This article describes 2 leaf diseases of cassava: Blisters, scientifically known as Cecidias and produced by the
excretion of a dipterous (Eudiplosis hrasiliensis R BS),are controlled by burning or burying the leaves 20-30
cm deep; Mosaic,according to field observations the vector of this disease is a thysanopterous ( Euthrips
manihoti sp. n.). The disease originates when the insect bores into the leaf in order to suck sap. Diluted
tobacco extract is used to control it. Cuttings must be submerged in this solution before planting, (Summary
by J.L.S.) E04

0733-0800 CHANT, S. R. Cassava mosaic. /n Nigeria. Department of Agricultural Research. Annual
report 1954-55. Lagos, 1957. p.13. Engl.

Cassava. Pests. Diseases and pathogens. Cassava mosaic virus. Viroses. Diasease rontrol, Vlrus
transmission. Virus inhibition. Hot water treatments. Bemisia. Vectors, Nigeria. '

Briel nowes are given about rescarch on cassava mosaic virus. There are 3 main types of symptoms: mosaic
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only, crinkling (with mosaic), and distortion and asymmetry (with mosaic). There is a greater incidence of
the symptoms of crinkling and distortion in the older leaves than in the younger, while the opposite is true of
leaves displaying mosaic only. Bemisia sp. was confirmed as the discase vector, All attempts at mechanical
transmission of the virus by inoculation of healthy seedlings with sap from infected leaves have failed. Two
treatments were tested in attempts to control the virus: hot water treatment of cuttings and chemotherapy.
Both treatments were unsuccessful. (Swmmary by 1.J.8.) E04

0734-3360 RAMAKRISHNAN, K., NAMIBIAR, K. K. N. and ALAGIANAGALINGAM, M. N.
Physiology of virus infected plants. Proccedings of the Indian Academy of Sciences (Section B)
69(3):104-114. 1969. Engl., Sum. Engl., 24 Refs., Illus.

Cassava. Cassava mosaic virus, Pests. Plant physiology. Iron. P. Minerals. Analysis. Leaves. Enzymes.
Cytology. Plant respiration. Viroses. Diseases and pathogens. India.

Little information is availahle on the sequence of physiological changes from virus inoculation to full
development of disease symptoms. The following aspects are discussed in this paper: (1) activity of
chlorophyllase, (2) ferrous and ferric iron changes, (3) inorganic and organic phosphorus, and (4) respiration
in pigeon pea sterility, mosaic-infected pigeon pea plants and cassava nosaic-infected cassava plants. In
hoth healthy and diseased plants, chlorophyll *a* and *h" increased with age; however, these levels were
significantly lower in diseased plants than in healthy plants, from early stages. Chlorophyllase activity
increased with age. especially in diseased plants. There appeared to he a progressive conversion of ferrous Fe
to ferric Fe in diseased leaves. Diseased leaves at all ages had higher levels of total I'. There was a greater
conversion of inorganic P to the organic form as the disease progressed. Respiration increased as the discase
progressed, up to the production of full symptoms: it dropped. thereafter, reaching levels lower than those in
healthy leaves of corresponding age. In PSMV-affected pigeon pea leaves, activity of catalase, peroxidise.
ascorhic acid oxidase and cytochrome oxidase increased whereas while polyphenol oxidase decreased.
Mitochondrial N was much higher in diseased leaves than in healthy leaves. (Autl or's sumniary) E04 CO0

0735-0738 STOREY, H. H. and NICHOLS, R. F. W, Studies of the mosaic diseases of cassava, Annals
of Applied Biology 25(4):790-806. 1938. Engl., Sum. Engl., 33 Refs.

Cassava, Pests. Diseases and pathogens. Cassava mosaic virus. Viroses., Virus transmission. Vectors.
Bemisia. Aleyrodidae. Leaves. Entomology. Ftiology.

The symptoms of mosaic discase in cassavi, although generally typical of the mosaic group, show wide
variations, due in part to the varictal reaction of the plant, to its stage of development, and to the
environment. The most important cause of variations, however, is differences in the strains of the virus, of
which two groups of severe and mild strains have been recognized. The viruses are transmitted across a graft,
but mechanical transmission by needle or hypodermic injection was not possible. A Bemisia sp. can transmit
both groups of strains; it can inoculate the plant only through immature leaves, less than about one quarter
of their full length. So inoculated the virus does not pass out of the leaf until about 8 days later. On the basis
of this knowledge, a convenient and reliahle single-leaf cage technique has been developed. After the virus
has entered the stem, it passes rapidly to the base of this stem, but only slowly into side hranches or into other
stems arising from the same original cutting. Infection of a plant with a mild strain of virus failed to confer
immunity from infection by severe strains introduced by grafting. If the severe strains were inoculated by
insects, there was an indication of some conferred resistance, but this was insufficient to make the procedure
usclul in control. (Author's summary) E04

0736-0999 KITAJIMA, E. W. and COSTA, A. S. Elongated particles found associated with cassava
brown streak. East African Agricultural and Forestry Journal 30(1):28-30. 1964, Engl., Sum. Engl.,
12 Refs., lllus.

Cassava. Leaves. Pests. Diseases and pathogens. Viroses, Cassava brown streak virus. Cassava mosaic virus.
Laboratory experiments. Etiology. Brazil. Africa.
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Electron microscope preparations were made from dried samples of infected leaves representing cassava
mosaic und cassava brown streak from Africa and cassuva mosaic from Brazil. No elongated particle was
found associated with the African cassava mosaic. An clongated particle was present in the preparations
from cassava brown streak, the normal tength of which is tentatively considered to be around 600 y. The
results with the cassava mosaic from Brazil indicate that particle measurements made on preparations
obtained from dried samples of infected leaves show a wider distribution curve than that from fresh leaves,
with a secondary peak at about half the normal length. Based on the observations reported in this paper and
ondata from literature, it is suggested that cassava mosaic from Brazil is different from cassava mosaic from
Africa and is not related to cassava brown streak, although the two viruses are clongated. (Author's
summary) E04

0737-1714 THANKAPPAN, M.and CHACKOQ, C. 1. Changes in free amino acids and amides induced in
cassava plarits by cassava mosaic virus, Indian Journal of Plant Physiology 13(1):99- 105 1970. Engl..
Sum. Engl., 10 Refs.

Cassava. Manihot esculenta, Plant physiology. Diseases and pathogens. Cassava mosale virus, Viroses.
Amino acids. Analysis. Pests.

Free amino acids and amides present in healthy and mosaic-infected plant parts were qualitatively and
quantitatively determined in 5 cassava strains. 1t was found that in diseased plant parts, both the total
number and quantity of amino acids and amides present were considerably greater than those present in the
corresponding parts of healthy plants. (Author’s summary) E04 C00

0738-0304 LEFEBRE, P. Quelques considerations sur la * mosdinue du manioc™, (Some considerations
on cassava mosaic). Bullctin Agricole du Congo Belge 26:442-447, 1935. Fr., llus.

Cassava. Resistance. Pests. Diseases and pathogens. Cassava mosaic virus, Viroses. Productivity. Zalre,

The author presents a summary of the mosaic discase, its symptoms, its transmission, the possibility of
resistant varieties, the influence of mosaic on yields, and practical methods for obiaining a healthy cassava
plant with higher per-hectare yields. tSwmmary by P.A.C.) F04

0739-0252 NORMA*YA E. S.. BOOCK, 0. J. and CASTRO J.. B. DE. Ohservac@es de campo como
contriuicTo a0 esiudo do superbrotamento ou envassouramento da mandioca. ( Field observations as ¢
contribution to the siudy of " witches-hroom disease” in cassava). Revista de Agricultura (Brazil)
21:271-302. 1946, Port., 1llus.

Cassava. Pests. Diseases and pathogens. Cassava common mosaic virus. Viroses, Brazil.

This article describes ficld observations of a new discase of cassava known as witches™broom disease; this
work was carried out in thenorthwestern region of the state of Sao Piulo from 1941 by scientists of the
Instituto Agrondmico. In addition to describing field symptoms in detail, mention is made of some
promising resistant varieties. (Summary hy F.M.) E04

0740-0594 EKANDEM. M. J.and A. W. A method forscoring the leaf symptoms of cassava mosaic virus
disease, Nigeria. Federal Depuartment of Agricultural Rescarch. Memorandum no. 62, 1964, 10p,
Engl.. 13 Refs., lllus,

Cassava, Cassava mosaic virus. Leaves. Diseases and pathogens. Pests. Viroses. Nigeria.

The mosaic virus disease of cassava is an important factor in the reduction of yield. Therefore, it is essential
to have a standard method of disease assessment in a breeding program. A chart for scoring the disease
svauptoms is presented and explained. (Author's summary) E04
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0741-0237 CHANT, S. R. and BECK, B. D. A. The effect of cassava mosaic on the anatomy of cassava
leaves. Tropical Agriculture, Trinidad 36(3):231-236. 1959. Engl., Sum. Engl., 7 Refs., lllus.

Cassava. Plant anatomy. Pests. Diseases and pathogens. Cassava mosaic virus. Leaves, Viroses,

Symptoms in cassava leaves infected with mosaic virus were found to differ somewhat from those hitherto
described. The palisade tissue in chlorotic lesions is undifferentiated, and the chloroplasts in infected leaves
are fewer in number and tend to line the cell wall. The phioem tissue in the midrib of infected leaves is
restricted to small bundles although there is no evidence of necrosis of the sieve tubes. No inclusion bodies
were found in the epidermal tissues of infected leaves. (Author's summary) E04 B0O

0742-0324 CHANT, S. R. Studies on the transmission of cassava mosaic virus by Bemisia spp.
(Aleyrodidae). Annals of Applied Biology 46(2):210-215. 1958. Engl., Sum. Engl., 15 Refs.

Cassava. Aleyrodidae. Entomology. Pests. Diseases and pathogens. Cassava mosaic virus, Viroses. Virus
transmission. Yectors, Bemisia.

Whiteflies. which had originated from a mixed culture of Bemisia spp. collected from cassava (Manihot
wilissima Pohl) in the ficld, needed to feed for at least 4 h onthe young leaves of a cassava plant with mosaic
before they acquired the virus. Whiteflies that acyuired the virus in 4-6 h required another 4 h to become
viruliferous. Onee viruliferous, they could infect healthy plantsina 15 min feeding period but longer periods
produced more infections. Adult whiteflies remained infective for more than 48 hafter cnding their infection
feed. Cassava fed upon by only one viruliferous fly sometimes became infected. The virus-vector
relationships of cassava mosaic virus resemble those of cotton leaf curl virus, but the first could not be
transmitted to cotton. or the second to cassava, (Author's summary) E04

0743-0249 CHANT. S. R. A note on the inactivation of mosaic virus in cassava (Manihor utilissima Pohl)
by heat treatment, Empire Journal of Experimental Agriculture 27(105):55-58. 1959. Engl.. Sum.
Engl.. 9 Refs., Hlus.

Cassava. Pests, Diseases and pathogens. Disease control. Cassava mosaic virus. Cuttings. Laboratory
experiments. Temperature. Viroses.

Cassavit mosaic virus has been inactivated by grawing infected cuttings at temperatures ranging from 35-
39C for periods of 28-42 days. Treatment at 399C gave a greater proportion of healthy plants than
treatments at lower temperatures. but fewer plants survived at the higher temperature. When green shoots
produced during the heat treatment were removed immediately after treatment and rooted separatelythey
gave healthy plants later although the parent plants developed symptoms after some weeks in the
greenhouse. (Author's summary) E04

0744-0604 COSTA, A.S.eral. Molestias de virus e de micoplasma da mandioca no Estado de Sao Paulo.
(Virus and mycoplasma diseases of cassava in the state of 5o Pauio). Campinas, Brazil, Secretaria da
Agricultura, 1970. 18p. Port.. |5 Refs., Illus.

Cassava. Pests. Diseases and pathogens. Viroses. Mycoplasmoses. Cassava mosaic virus, Cassava common
mosaic virus. Brazil,

Neither virus nor mycoplasma discases of cassava are of great importance in the state of Sao Paulo (Brazil).
Cassava common mosaic virus may cause great losses when vegetative propagation is made by means of
infected planting material. Witches™-broom disease, which was recorded in past years, has completely
disappeared. which is very strange since the virus is perpetuated and transmitted by cuttings, The following
discases are described: (1) Mycoplasmas: Witches'-broom: witches™-broom from the region of Santa Barbara
do Rio Pardo; and (2) Viruses: cissava common mosaic virus, cassava vein mosaic virus and an infection
caused by a bacillus-like virus. Comments are made on viruslike infections caused by thrips (Scirtothrips
manihoti 1) and mites. (Summary by J.{..8.) E04 E05
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0745-0787 PASCALET, M. La mossique ou lepre du manioc. (Caisa\'a mbshk disease). 'Agrdporhie
Coloniale 21:117-131. 1932. Fr., 14 Refs., lllus. ) o

Cassava. Pests. Diseases and pathogens, Cassava mosaic virus, Viroses. Disease cbnffol, Kényn.'ango. ’
Java, : Co R

Notes on the discases are presented. Data given refer to general characteristics of the virus; signals and
symptoms of cassava mosaic disease; histolagical and cytological studies; development of the discase and
damage caused in Africa and Java; control, (Summary by H.J.S.) E04

0746-0722 MENON. M. R. and RAYCHAUDHURL, S, P. Cucumber: a herbaceous host of cassdva’ '
mosaic virus.  Plant Discase Reporter 54(1):34-35. 1970. Engl., Sum. Engl. 4 Refs. ,

Cassava. Pests. Diseases and pathogens. Viroses. Cassava mosaic virus, Vectors. Bemisia. Aleyrodidae,
Virus transmission. Entomology.

Cassava mosaic disease is a serious problem in Kerala (India); it causes mosaic symptoms, crinkling,
distortion and reduction in size of lamina of infected plants. The sweet potato whitefly. Bemisia tabaci, is
reported as the vector of the virus. The virus did not infected the cuphorbiaccous and herbaceous plants
tested, excep: for cucumber. Infected cucumber showed yellow mosaic symptoms with green areas.
(Author's summary) E04

0747-2052 ALAGIANAGALINGAM, M. N. and RAMAKRISHNAN, K. Studies on a virus disease of
tapioca ( Manihot esculenta Crantz). 1. Water relations and mineral metabolism Madras Agricultural
Journal 56(6):406-411, 1969. Engl.. Sum. Engl., 18 Refs., lllus.

Cassava. Minerals, Metabolism. Leaves. Dry matter. Diseases and pathogens. Pests. Viroses. Water
content. Mineral content. Composition. Plant physiotogy. P. Ca. K. Magnesium. Iron. Sodium.

Mosaic-infected cassava leaves had a lower moisture content and fresh weight| dry weight ratio. The leaves
also transpired more rapidly. The diseased leaves contained higher quantitites of P* Ca, K and Na: Mg and
Fe were found lesser than in healthy leaves.  (Author's summary}. E04 C00

0748-0487 CHANT, S. R., BATEMAN, J. G. and BATES. D. C. The effect of cassava mosaic virus
infection on the metabolism of cassava leaves. Tropical Agriculture (Trinidad) 48(3):263-270. 1971. .
Engl.. Sum. Engl., 27 Refs., lllus.

Cassava, Metabolism. Leaves. Pests. Diseases and pathogens. Cassava mosaic virus. Viroses. Plant
physiology. Photosynthesis. Plant respiration. Plant physiological processes.

Respiration rate and peroxidase activity were increased in cassava leaves as a result of infection with cassava
mosaic virus. No new virus-specific peroxidase isozymes were found as a result of infection, but one isozyme
apparently cecurs in greater quantity in virus-infected leaves. Photosynthetic activity of immature and
senescent leaves was not affected by cassava mosais: virus infection but was reduced by approximately 236 in
infected mature leaves. Chloroplasts of virus-infected mesophy!l cells were irregular in shape and contained
numerous swollen starch grains. (Author’s summary} E04 C00

0749-3065 FORSTENEICHNER. Die Mosaikkrankheit des Manioks. (Cassava  maosaic).
Tropenpflanzer 35:349-350. 1932, Germ.

Cassava. Diseases and pathogens. Cassava mosaic virus, Pests. Disease control. Viroses, Leaves.

Symptams on leaves a few we ks old: The leal margins disappear partly or completcly with or without
discoloration. The discolored paris are clearly separated by the vein. Spots on the leaves can occur. In the
leaves the pulisade parenchyma cells are gicatly shortened and unrecognizable. A hypertrophy of the
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mesophyll occurs. The number of chloroplasts is reduced, and the starch granules are smaller. The discase is
spred mainly through Africa (reported since 1895) and Java. Resistance in Americanclonesisreported. The
discase is prabably transmitted by insects. Infested soil can remain infectious for 2 years. True seed of healthy
plants may produce infected seedlings. Hybrids seemed to be more susceptible, Control is recommended by
using resistant varicties, especially the introduction of new varicties from Central Amsrica. (Summary hy A.
van S.) E04

0750-3069 CHANT.S.R.and MARDEN, ). A. Cassava mosaic. In Nigeria. Department of Agricultural
Research. Annual report 1956-1957. Lagos, 1958. pp.29-30. Engl.

Cassava. Diseases and pathogens. Cassava mosaic virus, Viroses. Entomology. Pests. Injurious insects.
Bemisia. Vectors. Nigeria.

Techniques for handling whiteflies have been improved. The insects can be anesthetized with carbon dioxide
for approximately one minute without deleterious effects and immediately introduced to feeding cages on
cassive seedlings. Two types of these cages are described. Using the method of feeding vectors on the stem
apices it has been shown that a single whitefly can transmit cassava mosaic virus. Whiteflies starved as long
as 15 hours were still capable of transmitting the virus. Bemisia can transmit the virus to healthy scedlings
after feeding on them for [5 minutes. Seedlings were still being infected 72 hours after Bemisia had fed on an
infected plant. Further attempts to transmit mosaic virus mechanically have failed. possibly owing to the
presence of an inhibitor in the cassava sap. (Summary by 11.J.5.) E04 FOO

0751-0235 JENNINGS. D. L. Observations on virus diseases of cassava in resistant and susceptible
varjeties. |. Mosaic disease. Empire Journal of Experimental Agriculture 28(109):23-34. 1960, iingl.,
Sum. Engl., 4 Refs., llus.

Cassava. Hybrids. Pests. Diseases and pathogens. Cassava mosaic virus. Cultivars. Resistance. Field
experiments. Research. Viroses,

Anaccount is given of the mosaic disease resistiance shown by varieties of cassava in field trials. Experiments
showed that a high proportion of the plants of the moderately resistant varieties became infected in ficld
trials, in which they were exposed to infeetion by a very large vector population. When conditions fayored
the resistance mechanism of the host, no symptoms of infeetion became evident: and the virus moved tothe
base of the plant. leaving the upper parts apparently free. Mosaic symptoms appeared more frequently it the
growth of the host was interrupted at a time when there was a large vector population. (Author's sunumary)
E04

0752-0298 COSTA, A. S. and NORMANHA, E. Nota sobre o tratamento de manivas de mandioca
{Manihot utilissima Pohl) em dgua aquecida a diversas temperaturas. (Notes on treating cassava
Manihot utilissima Pohl, cattings in water heated at various temperatures).  Revista de Agricultura
(Brazil) 14:227-230. 1939. Port., Sum. Engl.

Cassava, Manilot esculenta. Pests, Cassava mosaic virus, Diseases and pathogens. Viroses, Disease control.
Virus inhibition. Hot water treatments. Cuttings. Brazil.

An attempt was made to control a type of cassava mosaic present in Sio Paulo (Brazil). This mosaic is
different from the African type caused by Manihot virus 1. The virus is perpetuated by the cuttings in 1000
of the cases. Cuttings were subjected to hot water treatments and then plasited in the field in the usual way.
‘The treatment was made by immersing the cuttings in water for half an hour, the temperatures tried being 40,
45, 50, 55 and 60'C. The 40, 45 and 50°C treatment killed many cuttings and retarded sprouting. The 60°C
treatment was fatal to the cuttings. No temperature treatment proved elfective in destroying the virus. This
result was expected sinee the virus is able to withstand a temperature of 65"C for 10 min in vitro (extracted
sup} [t is suggested that the treatment may prove valuible in the control of other cassiva viruses with a death
point near 50°C or for bacteriosis of this plant. (Awuthor's summary) E04
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0753-0229 GOLDING, F. D. Bemisia nigeriensis Corb., a vector of cassava mosaic in soulhern Mgetia.
Tropical Agriculture (Trinidad) 13(7):182-186. 1936. Engl., Sum. Engl., 6 Refs.

Cassava. Entomology. Vectors. Bemisia, Virus transmission. Cassava mosalc virus. Diseases and pathogens,
Pests. Viroses, Nigeria.

A series of transmission experiments with Bemisia nigeriensis Carb, adults, collected from mosaic-infected
cassava in the field and placed in cages can. “ing healthy plants proved that this species is a vector of
cassavi mosaic. Positive results were obtained in 5 out of 12 experiments. In one experiment, 814 adults were
introduced into a cage containing 2 healthy and 2 diseased plants; hoth the healthy plants developed mosaic.
In two other experiments, 606 and 400 adults were pliced in two cages containing 4 and 2 healthy plants,
respectively; ali sia plants became infected. Inthe 2 other experiments, 26 and 64 adults were intraduced into
lamp chimney:., each containing one healthy plant: both plants developed the discase. In 2 experiments,
mosaic sympt sms appeared 27 days afier adult Bemisie haJd been placed in the chimneys. In the other 3
cxperimznts, the vectors were introduced on several days: the maximum intervals between the introduction
of Bemisia an the first appearance of mosaic symptoms veere 13, 19 and 21 days, respectively. The number
of veetors utid zed was much greater in the last 3 experiments thanin the first 2. Attempts to transmit mosaic
from cassava o Manihot plaziovii and Euphorbia heterophytla gave negative results. The incidence of adult
white Jies on |9 varieties of cassitva was studied over a period of 34 weeks. [t was found that varieties which
showea resise oee to mosaic were almost invariably more lightly infested by Bemisia adults than susceptible
varietics. Az experiment in which 1802 adults were placed ina cage containing 4 susceptible mosaic-infected
plants and {0 healthy resistant plants 2 of cach of § varieties did not resultin the healthy plants becoming
inlectied, 1 was concluded that the varieties which did not develop mosaic owed theirapparent immunity to
an inherent resistance to the virus rather than to a repellent eftfect upon the aleurodid vecetor. It was noted
that the 7 varieties which were most resistant to mosaic were characterized by a purple coloration of the
petiole Of the 10 most susceptible varieties, § had green petioles and 5 purple or purplish petioles. Immature
Bemisia were present on all varieties: but were less numerous on 7 exotic varieties form Sierra Leone and
Frinidad than on 11 indigenous and on one Gold Coast variety. Except on 4 varieties, there was close
agreement between the incidenee of adult and immature Bemisia. Bree:ling was continuous from August 13
1935 to March 31, 1936, Evidence was obtained that the mechanical action of unusually heavy rainshowers
destrovs many adults. No parasites were found. (Author’s summagy) F04

0754-3108  JAMESON, L. D). Cassava mosaic disease in Uganda. East African Agricultural and Forestry
Journal 29:208-213. 1964. Engl., Sum. Engl., 31 Refs.

Cassava. Cultivation. History. Diseases and pathogens. Cassava mosaic virus. Viroses. Pests. Cultivars:
Productivity. Human nutrition. Uganda.

Fhe history of cassava cultvation in Uganda is brielly traced. and a reason is suggested for the rapid spread
of mosaic discase during the period from 1926-41. Details are given of the rigorous methods adopted in 1942
to test clones for resistance to mosaice. biased on the work of Storey and Nichols at Amaniin Tanganyika. The
systematic propagation and distribution of new varieties in it district where the standing crop was heavily
infected with mosaic is described. The most important steps in this work are summarized, and certain
limitations in the final result are noted. (Author's sunimary) EO4

0755-0824 NICHOLS, R.F. W. Thebrown streak disease of cassava.  East African Agricultural Journal
15:154-160. 1950. Engl.. Sum. Engl.. 3 Refs., Hlus.

Cassava, Clones. Hybrids, Leaves. Roots. Pests. Diseases and pathogens. Viroses. Cassava brown streak
virus, Etiology. Kenya,

So far as is known, the distribution of the brown streak virus disease of cassava in East Africa and some
adjacent territories is limited to the coastal plains and certain areas inland not exceeding analtitude of about
1,500 feet above sea level. The absense of the disease at higher altitudes is not fully understood. Severely
discased plants are known to die at these altitudes during the cool season, but no satisfactory answer has yet



been found to explain the absence of secondary spread by the insect vector in these regions. High
temperatures tend to inhibit development of disease symptoms, which normally make their appearance in
infected plants only when seasonal temperatures begin to fall. Theeffects of the disease are more pronounced
during cold weather, which results in a measure of partial control through the climination from cultivation of
highly intolerant clones. This is brought about either through death of severely affected plants or more
commonly through deliberate selection by cultivators, Susceptibility to the discase ranges from what
appears to be complete field immunity in some clones through a series showing varying degrees of resistance
and tolerance to clones which are so severely affected that they are killed when scasonal temperatures are
low. These variations in susceptibility and tolerance are attributed to genetical factors. Symptoms are
recognized in leaves, stems, fruits and roots of the plant; they may occur in only one of these organs or in two
or more depending on the susceptibility of individual clones. The presence or absence of symptoms in these
organs is constant for any given clone. Mosaic disease is of universal occurrence in all brown streak arcas:
thercfore, the breeding of clones immune or highly resistant to brown streak alone is of little use in these
areas. High resistance to both discases has been attained in some cassava clones, but yield capacity is low.
Control of both virus discases is being sought by interspecific hybridization. (Author's summary) E04 GO1

0756-1895 OKUSANYA, B. A. O. and EKANDEM, M. J.- A review of cassava mosaic virus research in
Nigeria, Ibadan. Nigeria, Federal Department of Agricultural Research, 1973. 14p, Engl., Sum.
Engl.. 38 Refs,

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973,

Cassava. Pests. Diseases and pathogens. Cassava mosaic virus, Viroses. Virus transmission. Vectors.
Bemisia. Aleyrodidae. Grafting. Entomology. Etiology. Disease control. Plant physiology. Virus inhibition,
Leaves. Stems, Plant assimilation. Nigeria,

Cassava leaf mosaic was first recorded near licbu-Ode (Nigeria) in 1926. The whitelly. Bemisia nigeriensiy
Corb, is the insect vector of the cassava mosaic. A single whitefly can transmit the disease, and transmission
by the viruliferous whitefly to healthy plants can take place within 15 minutes after a minimum infection feed
of 4 hours. The whitefly population reaches a peak at the onset of the rains, and it has been shown that
cassava plants with red petioles support a very low population of whiteflies. Whiteflies breed casily on Ceara
rubber. cotton, pepper and tobacco. Whiteflics on cassava are effectively controlled by Rogor 40 and endrin.
The causal agent of cassava mosaic is inactivated by heat treatment at a temperature between 35-39°C for
about 42 days. Infection with cassavi mosaic caused a reduction in root yvield. leafarea. total fresh weight,
total dry weight and net assimilation rate of the cassava plant. Infection is also accompanied by a decrease in
total carbohydrate content and an increase in N content,the total carbohydrate: N ratio, and crude protein
content of the leaf. Shading reduced the effect of cassava mosaic on the plant. Respiration rate and the
moisture content of infected leaves are increased. The anatomy of infected tissue is affected. Manihor
glazioviiis an alternate host to cassava mosaic. There were no sigmficant differences in the HCN content ol
peeled roots from healthy and infected plants, Acquisitions based on M. glaziovii M. esculenta crosses have
given the highest percentage of mosaic resistant types, and the highest proportion of resistant lines were
derived from the varicty S8308. (Author's summary) E04

0757-0477 KITAJIMA, E.W.and COSTA, A.S. Microscopia electronida de tecidos foliares de mandioca
Infetados pelo virus do mosaico comum da mandioca. (Electron microscopy of cassava leaf tissues
infected with common mosaic virus). Bragantia 25:23-28. 1966. Port., Sum. Engl.. 9 Refs.

Cassava. Leaves. Plant tissues. Cassava common mosaic virus. Viroses. Pests. Diseases and pathogens.
Analysis. Laboratory experiments. Brazil,

Ultrathin sections of leaf tissues of cassava plants, infected with cassava common mosaic virus (CCMV)were
examined in the electron microscope. Fibrous masses. variable in shape and dimensions, were found in the
cytoplasm of practically all cell types, except tracheids and sicve tubes, of leaves infected with CCM V. These
inclusions were not seen in control preparations made from heaithy plant leaves nor in those infected with
the cassava vein mosaic virus, which is spherical. The inclusions associated with CCMV are composed of
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particles, 10-15 mu in diameter, (length could not be determined) arranged in loose parallel order: they were
found mostly in the chlorotic area of infected leaves. No association of fibrous masses with cell structures
was observed. The particles making up these fibrous masses are considered as CCMYV in situ, because of
their similarity to those found in vitro (15 mu x 500 mp) and because of their constant association with the
discased material, (Author's summary) E04

0758- 0473 SHLVA, D. M. Obtengio do antissoro contra o virus do mosaico da mandioca, (The
development of an antiserun against cassava maosaic virus). Bragantia 21:99-102. 1962. Port., Sum.
Engl.

Cassava. Pests, Diseases and pathogens. Disease control. Cassava mosaic virus, Viroses. Virus inhibition.
Antisera. Manihot esculenta. Analysis. Brazil.

This paper reports the development of an antiserum against cassava mosaic virus. Two rabbits were
immunized with 12 intiavenous injections of clarified juice from Euphorbia infected with cassava mosaic
virus, applied at 3-day intervals. The sers were collected after 10 days of rest, and precipitating tests were
made at 37'C. Antigens used for the tests were clarified juices from healthy and infected Euphorbia
prunifolia Jacy.. Munihot wtilissima Pohl, Chenopodium amaranticolor Coste et Reyn., Chenopodium
guinoa Wild. and cventually purified virus preparations from Euphorbia. The results obtained and
presented in Table | show induced antibody formation. The reactions against the antiserum absorbed with
clarified juice from healthy Euphorbia prunifolia Jacq. were positive with clarified juice from 4 diseased
plants in a dilution ranging from 1:8 to 1:64. All control preparations gave negative reaction. (Auwthar's
stummary) E04

0759-0540 KITAJIMA, E. W. and COSTA, A. S. Particulas esferoidais associadas ao virus do mosaico
das nervuras da mandioca. (Spheroidul particles associated with the cassava vein  mosaic virus).
Bragantia  25(18):211-221. 1966. Port., Sum. Port., Engl., 19 Refs., Illus.

Cassava. Pests. Diseases and pathogens. Cassava vein masaic virus. Viroses, Laboratory experiments. Plant
tissues, Leaves. Manihot esculenta. Brazil.

Spheraidal particles (50-60 mp in diameter) were found in quick preparations and in ultrathin sections for
electron microscopy made from leaves of cassava plants infected with the cassava vein mosaic (CVMV),
These particles, considered as representing the virus, were not found in preparations made from healthy
plants nor in symptomless leaves of infected plants. In ultrathinsections of leaf tissues, CVMYV particles were
found dispersed in certain areas of the cytoplasm, which is rich in ribosomes but poor in other cytoplasmic
organelles, where small sporadical bundles of dense fibrils (7-10 mp x 100-300 mp) occur. Dense and fine
granular masses 0.3-3 p in diameter) were. in a few instances, found in association with the particles. It is
likely that both fibrils and the dense masses are primarily involved in the CVMV synthesis. (Author's
stmmary) E04

0760-3335 STOREY, H. H. and NICHOLS, R. F. W. Virus diseases of East African plants. VII. A field
experiment in the transmission of cassava mosaic, East African Agricultural Journal 3(6):446-449.
1938. Engl.. 1 Ref., llus.

Cassava. Viroses. Field experiments. Cassava mosaic virus. Diseases and pathogens. Pests. Timing.
Resistance. Virus transmission. Kenya.

General field observations indicate that there may be seasonal differences in the rate of spread of the mosaic
disease of cassava. Also the age of the plant at the time that it becomes exposed to infection may influence its
susceptibility. These two points were tested. Healthy plants were planted every month in a plot surrounded
by mosaic-discased plants. Records were made at the beginning of each month for 2 years. Nearly 100¢ of
the plants became infected. Plantings made at the beginning of June remained largely uninfected for the
longest time, and plantings from December to April were largely diseased after 3 months of growth. The
probabilities of infection are high from February to May (816 of plants could be infected) and low from
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August to October. This might bear some relation to climate: the first semester of the year is hotter (mean
monthly maximum of 33°C from February to March) than the second (mean monthly minimum of 19°C
during July and August). July and August are dry months: Aprit and May arc rainy months. A statistical
analysis of the figures failed to show that plant susceptibility varies with its age. (Summary by 11.J.5.) E04

0761-3133  KUFFERATH, H. and CHESQUIERE, ). la mosaique du manioc. (Cassava mosaic).
Annales de Gembloux (Belgium) 38(11):365. 1932, Fr., | Rel.

Cassava, Diseases and pathogens. Viroses, Vectors. Injurious insects. Aleyrodidae. Cassava mosale virus,
Pests. Noxious animals. Zaire.

Briel notes are given on a cassava mosaic disease, its symptoms and means of infection. The causal agent is
not known. but it seems that it is a virus whose vector is a Hemiptera of the Aleyrodidae, (Summary by
11.4.5.) EO4

0762-0242 SILBERSCHMIDT. K. and CAMPOS, A. R, Estudos relativos 4 doenga “superbrotamento™
ou~envassouramento™ da mandioca. (Studies on witches-hroom,a disease of cassava).  Arquivos do
Instituto Biologico 15:1-26. 1944, Port., Sum. Engl., 29 Refs.. Nlus,

Cassava. Pests. Diseases and pathogens. Cassava common mosaic virus. Cassaya mosaic virus. Viroses.
Virus transmission. Grafting, Manihotr esculenta, Manihot glaziovii. Field experiments. Research. Brazil,

Experiments were carried out on the causal agents of witches-hroom, a discase of cassava ( Manihor
wtilissima Pohly, which was abserved in Brazil for the first time in 1939, The symptoms of the discise consist
principally of a severe stunting of the whole plant, a shortening of the internodes and the production of an
extria number of side branches by the waxiliary buds. The leaf blade, the area of which is sometimes
diminished. often shows a slightly chlorotic surface. Cassava plants originating from cuttings of discased
shoots manilest clear symptoms of witches-broom. These symptoms were even foung in plants produced by
cuttings taken from healthy-looking specimens, grown in contaminated fields. 1t was not possible to transmit
the disease cither by growing healthy plants next to diseased ones or by sap inoculation. However, the discise
could be transmitted by grafting experiments using infected scions and healthy stock. The period was 3-4
months. Results of similar graft experiments, performed with plants that thad been periodically spraved and
dusted with tungicides and insecticides during the months preceding the graft process are ilso given. No
delay in the appearance of the first symptoms on the stech was observed. Healthy check plants of cassiava,
gralted with healthy scions, never displayed the symptom pattern. Some graftings were made ol scions [rom
discased plants of Maniliotwtilissimaand healthy stocks of Ceari rubber, Manilior glaziovii. A transmission
of the diseise to the healthy component was observed. The incubation period in these experiments was ut
least twice as long as in intraspecitic graftings. The results of all these experiments are inaccordance with the
supposition that a virus in the causal agent of witches'~broom. It was stressed, however, that for the perfect
identitication of the causal agent. it would be necessary to complete observations by mycological and
entomological studies. In a further study of literature referring to other virus discases of cassava, it was
learned that the symptoms agree rather well with those of some types of cassiava mosaic, caused by Manilior
viruy I, described by H.R.A. Muller. Further studies will be conducted. (Summary hy T.M.) E04

0763-0523 GANGULY. B, RAYCHAUDHURL S.P. and SHARMA, B.C, Serodiagnostic method for
detecting mosaic-infected cassava plants in field. Current Science 39(8):191-192, 1970, Engl..6 Rels..
us.

Cassava. Leaves. Bemisia, Pests, Diseases and pathogens. Cassava mosaic virus, Viroses, Disease control,
Laboratory experiments. Analysis. Manilior esculenta. India.

A simple and rapid serological method, developed in India, te identify mosaic-infected cassava plants is
described. The technique is of great help in eliminating diseased plants, thereby cnsunng better crop growth
and vield. (Sunnnary hy Tropical Abstracts) E04
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0764-0592 SMITH, K. M. Cassava mosaic virus, Cassava stem lesion virus. /n . A textbook of

plant virus discases. Boston, Little, Brown, 1957, pp.130-132. Engl.

Cassava, Manihot exculenta. Pests, Discases and pathogens. Cassava mosaic virus, Viroses, Leaves. Stems.
Chlorosis.

Descriptions of virus and disease symptams are given, Cassiava mosiic virus seems to be transmitted by a
Bemisia inseet and it infects only Euphorbiaceae species. The insect veetor of cassava stem lesion virus, if
any, is not known. The disease has so far only been recorded in Amani (Kenya). (Summary by 11.4.8.) E04

0765-0546 KITAJIMA, E. W.erul. Morfologia do virus do mosaico comun da mandioca. ( Morphology
of cassava commaon mosaic virus). Bragantia 24(21):247-260. 1965, Port., Sum. Port.. Engl., 26 Refs.,
Ius.

Cassava, Pests, Diseases and pathogens. Cassava common mosaic virus, Viroses, Research,

Elongated. tlexible purticles, measuring 15 myin diameterand havinganormal length (NL) of about 500 mp
were found in preparitions made by the dipping method from different host plants infected with cassava
common mosaic virus (CCMV), whereas none were seen 1t noninoculated control plants. Particles with
sinlar morphology were the only compaonents of highly puritied and infective preparations. These particles
when negatively stained, showed no internal details. Comparative measurements between CCMYV and
potato virts X (PVX)indicated consistently that the NL of CCMVisabout 17mp shorter than that of PVX.
In serological cross reaction tests with antisera to CCMV and PVX of relatively high titer (1]4096), no
common antigenic groups between bath viruses could be found. Because of the morphology of the particles,
COMY can be ranged among the PVX refatives of group 4-6 of the classification scheme for elongated plant
viruses as proposed by Brandes and Wetter. The particles of these viruses have been deseribed as flexible
threads, ranging in normal length from $80-580 my. The slight, but detectable difference in morphology. the
fact that no common antigenic group could be demonstrated, and the differences in the discases induced by
CCMVY and PV X suggest that these viruses are not closely related, CCMV should he regarded. therefore,asa
distinet entity within the taxonomic group of elongated plant viruses represented by PVX. (Awthor's
stummary) EO4

0766-3021 STANER, P, Mosaique des feuilles de manioc. (Cassava leaf mosaic).  Bulletin Agricole du
Congo Belge 22(1):75-80. 193], Fr.. 4 Rets., Hlus.

Cassava. Diseases and pathogens. Pests. Cuttings. Leaves, Mosaic diseases. Viroses,

A bacteriaappears to be the causal agent of cassava leal mosaic. A description is given of research carried out
to determine the causal agent. Trials deal with microscopic analysis of leiaves, observations of insects around
the plants and infections on cuttings and leaves. (Swummary hy 11.0.5.) E04

0767-0547 BECK.B. D. A.and CHANT.S. R. A preliminary investigation on the effect of mosaic virus on
Manihot utilissima Pohl in Nigeria. Tropical Agriculture (Trinidad) 35(1):59-64. 1958. Engl., Sum.
Engl.. 14 Refs.

Cassava, Pests. Diseases und pathogens. Cassava mosaic virus. Viroses. Manihot esculenta, Productivity. N.
Leaves, Mineral content. Carbohydrate content. Composition. Plant respiration. Plant physiological
processes. Leaf area, Petioles. Nigeria.

Observitions overan K-month period on a selected cassavi variety have shown that primary infection with
cassinva mosaic virus signiticantly reduced yvield; but no significant differences in stem and petiole weights or
HON content of peeled tubers were recorded. There was a highly significant positive correlation between leaf
area and vield in healthy plants, but no such correlatian was found in infected plants when symptom
expression was at its maximum. At this time there is also a significant difference between the lealareas, The
carbohvdrate] N ratio of leaves taken from infected plants was greater than incomparable leaves taken from
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healthy plants although  the actual percentages  of carhohydrate and N were less. This may bhe an
indication of a greater rate of breakdown of carbohydrate and N compounds in the leaves of infecied plants,
This may be supported by the fact that the respiration rate of leaves from infected plants kept in the dark was
found to be significantly greater than that of comparable leaves from healthy plants, (duthor's sununary)
EO4

0768-3018 PASCALET, M. Nota over mozaiekziekte van eassave (cassave-lepra) in Kameroen en Noord-
Gabaen. (Cassava mosaic disease in Cameroon and North Gabon), Buitenzorg, Java. Institut Voor
Plantenzickten. Bulletin no. 24. 1931, pp. 13-15. Dutch.

Cassava. Pests. Diseases and pathogens. Cassava mosaic virus. Viroses. Virus transmission. Vectors.
Grafting. Sweet cassava. Bitter cassava. Cultivars. Resistance, Cameroon. Gabon.

In Cameroonin 1921 the author encountered cassava with mosaic-like symptoms on leaves, distorted leaves.
shortened internodes, excessive flowering and reduced vield. The disease was widespread. Yields of disease-
free stakes introduced from America were 130 guintals| ha; of heavily attacked stakes. only 15] ha. A field
from which heavily discased cassava was harvested remained unsuited for cassava cultivation for vears.
Scales and termites may transmit the disease. Grafting healthy plants on diseased ones infects the graft.and
grafting a discased graft on a healthy plant infects the plant. Bitter as well as sweet cassava varicties were
susceptible, but some resistunt bitter varicties were found. Introduction of disease-free stakes from Central
America and the French colonies, increased yields: however. after some years they became infected. but not
as severely as the local varieties, Heavy fertilization marks the disease. Severe attacks are found on both
heavy and light soils: on recently reclaimed forest, the disease occurs less frequently. (Summary by A. van S.)
EO4.

0769-3650 DUBERN.J. A contribution to the study of African cassava mosaic disease. IDRC|NITA
Cassava Mosaic Workshop, Nigeria, 1972, Procecdings. Ibadan, Nigeria. International Institute of
Tropical Agriculture. 1972, ppl13-17. Engl., Sum. Engl., Hlus,

Cassava, Diseases and pathogens. Viroses. Pests. Cassava mosaic virus. Aleyrodidae. Leaves. Virus
transmission. Africa,

A pathogenic agent was transmitted to different herbaccous plants from African mosaic-diseased cassava
scedlings. In one of them (Capsicum anmum)mycoplasm-like particles were observed., (Author's stnmary )
EO4

0770-3109  JOLY. R. L. Les consequences de la mosaique du manioc. (The consequences of cassava
mosaic). Revue de Botanigue Appliquée et d*Agriculture Tropicale 11(114):99-104. 1931, Fr.

Cassava, Viroses. Diseases and pathogens. Pests. Cassava mosalic virus. Disease control, Resistance. Africa.

Masaic caused great damage in several African countries. especially in the Congo and Cameroon. Discase
symptoms are given, as well as the efforts made by hoth private and governmental institutions to solve the
problems. It seems that using seeds instead of cuttings makes the plants stronger and more resistant to the
mositic discase, (Summary by 11.J.5.) E04

0771-2203 CHANT. S. R. Cassava mosaic. /n Nigeria. Department of Agricultural Research. Annual
report 1955-1956. pp. 16-17. Engl.

Cassava. Diseases and pathogens. Pests. Viroses, Cultivars. Leaves. Cassava mosaic virus. Nigeria.

Ing cassava varieties, there were significant differences between areas of leaves of the same petiole length and
age. depending on whether they were (a) symptomless, (b) displaying mosaic only, (¢} displaying crinkling
(with mosaic) or (d) displaying distortion (with mosaic). A field experiment was designed to assess the
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association between symptom expression and the growth rate and yield of 3 varieties and also to observe
whether applications of ammonium sulfate affected thesc relationships. Results did not permit any definite
conclusions. (Summary by H.J.S.) E04

0772-2342 ABRAMIDES, E. Estudo estatistico da queda de produge@ de raizes de mandioca, devidaa um
tipo de superbrotamiento no sul do Mexico. (Sratistical study of the decrease in cassava root yields
caused by a witches-broom disease in southern Mexico). Campinas. Instituto Agron6mico. Boletim
no. 143. 1965. 12p. Port., Sum. Port., Engl., 1 Ref.

Cassava. Productivity. Tuber productivity. Diseases and pathogens. Pests. Cassava common mosaic virus.
Viroses. Brazil.

A statistical analysis was made of the effect of a new type of cassava witches’-broom diseasc upon root
production. Analyzing the yield of roots from plants obtained from cuttings kept for 1 day, the hy pothesis of
there being no difference between the average yield of roots (kg| plant) from healthy and sick plants was
tested. The value obtained was t= 21.68, significant at the 19 level, thus disproving the hypothesis. The
decreases in yield ranged from 9.04-11.12 kg| plant (77-94%) due to witches’-broom, whereas the average
production of healthy plants was equal to 11.80 kg. (Author's summary) E04 D03

0773-0541 OPSOMER, J.E. De invloed van de mozaiekziekte op de opbrengst van de cassave, (The
influence of mosaic on cassava yield). Bulletin Agricole du Congo Belge 29(2):317-322. 1938, Dutch,
Sum. Dutch, Fr,

Cassava. Pests. Diseases and pathogens. Cassava mosaic virus. Viroses. Productivity. Disease control,
Cuttings. Propagation materials.

The influence of cassava mosaic on yield was studied; there was a 44.4% reducticn in yield in fields planted
with discased material. This percentage, however, does not indicate real losses as this depends upon the
quality of the infected material. Losses were negligible when healthy cuttings were used. When no previous
selection of cuttings is made, losses were in the range of 5-10%. These experiments demonstrate the
importance of selecting healthy cuttings. (Summary by J.L.S.) E04

0774-2459 AMARAL,S. F. DO. Finalidades do levantamento fitossanitdrio. (4ims of a plant sanitation
program).  Biologico 11(9):237-244. 1945. Port., 3 Refs., Illus.

Cassava. Diseases and pathogens. Pests. Cassava common mosaic virus. Pest control. Viroses. Brazil,

The methodology followed to prevent and control plant diseases and pests affecting large arcas is described.
The program consisted of two phases: geographical distribution of causal agents and the damage caused and
the ecological conditions affecting the development of diseases and pests. Two methods can be followed to
accomplish the first phase; guarantine and eradication. The methodology is éxpluincd with several
examples, mainly those dealing with the witches'-broom discase of cassava and with Leucinodes elegantisin
tomatoes. (Summary by 11.J.5.) £04

(775-3076  BOURIQUET, G. Madagascar: phytopathological and entomological notes. International
Review of Agriculturs 28:118-199. 1973. Engl.

Cassava. Cassava mosaic virus, Viroses. Diseases and pathogens. Pests, Aleyrodidae, Entomology. Vectors,
Malagasy Republic.

MOSAIC. During the rainy season of 1935-36,in many parts of the istand (South, Lake Alaotra, environs of
Anjiro), a considerable diffusion of mosaic and a concurrent pullulation of Aleyrodidae, laking nodoubtthe
part of vectors, were abserved. On some farms, symptoms of disease were noted in all plants of the variety
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known as Malagasy cassav . The agricultural stations are breeding and distributing the most resistant types
of cassava, having at the saiac time the necessary qualities for industrial uses. * FIRE? A discase: which has
heen designated by us under the name of “fire™ and which appears to have been present in the country for
some considerable time, has caused in some regions a heavy leaf fall in young c1ssava plants. The disease
commences with small angular spots, of a light chestnut color on the upper surface of the leaf, and bluish on
the under side. In transparence they resemble the “taches d*huile,” characteristic of the downy mildew of the
vine (Plasmopara viticola). On the surface, very minute drops of light yellow color soon make their
appearance. Then the injury spreads and causes the drying up of a considerable part of the folioles, which
then appear to have been touched by a lame. This last stage is observed in the lower leaves which may cause
a premature leaf fall. (Full 1ext) E04

0776-0880 SAM RAJ, J. Varieties of tapioca (cassava) tolerant to the mosaic virus. Science and culture
32(8):419. 1966. Engl.

Cassava. Bemisia. Injurious insects. Entomology. Pests. Diseases and pathogens, Viroses. Cassava mosaic
virus. Cultivars. Resistance. Aleyrodidae. Vectors. India.

Symptoms showed by several cassava varieties infected by a mosaic virus are described. The disease was
noted in Kerala (India) for the first time in 1952 and is now found practically thoughout the State. Bemisia
sp. was the vector. The adoption of the Rottikappa variety with a high degree of tolerance is recommended.
(Summary by H.J.S.) E04

See also 0551 0659 0822 0911 0913 0926 0935 0939 0948 0960 0963 0971 0973 0978 0980
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E05 Mycoplasmal Diseases

0777-0486 KITAJIMA, E. W, and COSTA, A.S. Micoplasma: possivel agente etiolégico de certas
molestias de plantas. (AMycoplasma: a possible etiological agent of some plant diseases). Ciencia e
Cultura 22(4):351-363. 1970. Port., Sum. Engl., 64 Refs., lllus.

Cassava. Pests. Diseases and pathogens. Mycoplasmoses. Etiology. Laboratory experiments. Analysis.

Mycoplasmas (= PPLO) are known as being pathogenic to cattle, small rodents, poultry and men; but their
role as the causal agent of some plant diseases was suggested only in 1967 by Japanese workers. Since then, a
relatively large number of reports on the association of mycoplasma-like organisms with several plant
diseases (presently up to 20), thus far considered as viral, appeared throughout the world. The inference that
mycoplasmas and not viruses ate the causal ageny of such discases is based on: (1) the presence of relatively
large (0.1-1p in diameter), pleomorphic bodics within the phloem of affected plants or in tissues of
viruliferous insect vectors and their corresponding absence in healthy tissues. These hodies are limited by a
unit membrane without a cell wall and contain ribosome-like granules and DNA-like threads, being
morphologically very similar to inycoplasmas found in animalss (2) the response of infected plants to
treatment with antibiotics of the tetracyclin family. Symptom expression of affected plants was delayed or
suppressed, following tetracyclin administration. Sensitiveness to this type of antihiotic is also a character of
animal mycoplasmas; (3) most of the discases to which such mycaplasma-type organisms have been
associated belong to the so-called yellows group. They all have very similar pathological characters,
suggesting a common causal agent. Circumstantial evidence, -~(although insufficient according to Koch's
postulate)— indicates that mycoplasms are the causal agent of the yellows type of plant diseases. There are,
howevgr, some preliminary reports on isolation, cultivation and successful inoculation of plants with
mycoplasmas cultured in vitro. In siate of Siio Paulo at least 3 different discases have been associated with
mycoplasma-like organisms: tomato big bud, stunt corn and cassava witches’-broom based on pathological
and clectron microscopical observations. (Author’s summary) E05

See also 0744



E06 Nematodes

0778-3128 HOGGER, C. Nematodes on cassava. Ithaca,N. Y., Cornell University, Department of Plant
Pathology, 1968. 8p. Engl., 34 Refs.

Cassava. Manihot. Nematodes. Noxious animals. Pests. Pest control.

Thisis asurvey of literature on nematodes associated with cassava. A list of 34 references is presented. Topics
discussed are history. geographical range, ctiology, pathogenicity, epiphytology and control. Thirty-nine
nematodes are reported from different parts of the cassava plant or from the soil around the roots.
(Summary by J.1.5.) F06

0779-0632 HCGGER, C. H. Plant-parasitic nematodes associated with cassava. Tropical Root and
Tuher Crops Newsletter no. 4:4-9. 1971, Engl., 32 Refs.

Cassava. Pests. Noxious animals. Pest control. AManihiot esculenta. Nematodes.

This paper surveys literature (32 references) including 3 bibliographies on the history and geographical
range, pathogenicity, parasitism, life cycle. epiphytology and control of plant parasitic nematodes associated
with cassava (Manihot esculenta). Nematode species found on the crops are tabulated. (Summary by
Tropical Abstracty) EQ6

0780-3288 RAHM, G. Nematodes parasitas e semi-parasitas de diversas plantas culturales do Brasil. V.
Nematodes encontrados nas raizes de mandioca. (Farasitic or semiparasitic nematodes in different
crops in Brazil. V. Nematodes found in cassava roots).  Arquivos do Instituto Bioldgico 2:107-108.
1929. Port.

Cassava. Tubers. Nematodes. Noxious animals. Pests. AManihot esculenta. Brazil,

The following nematodes were found in the roots of cassava (Manihot utiiissima Pohl): Diploscapter
rhizophilus Rahm; Cephalobus rigidus A.Schneider; Ce ephalobus elongatus De Man; Isoachus radicicola
Cobb; Tvlenchus dipsaci Kuchn, (Summary by J.1.5.) E06

0781-3135 LUC, M. Nematological problems in the former French African tropical territories and
Madagascar. /n Smart, F.C., ¢d. Tropical hematology. Gairesville, University of Florida Press, 1968,
pp.93-112. Engl., 76 Refs.

Cassava. Nematodes. Resistance. Pest control. Malagasy Republic. Ivory Coast. Togo.

Problems caused by nematodes in the tropical regions of Africa are not different from those of othertropical
regions of the world. Only a few species are unique to Africa: Ilirschmanniella spinicaudasa and Heterodera
oryzae, parasites of rice; Mesorylus taomasinge, a parasite of bananas in Madagascar; and certain
Rotylenchulus spp. from the Congo and the Ivory Coast. The most serious and widely distributed are the
Meloidogyne sp. and Pratvlenchus brachyurus, a widespread specics of parasite on many plants constituting
a real danger to certain crops, notably pincapple. Cassava as a food crop is widely distributed throughout
West Africa and Madagascar. The Ivory Coast is the main producer. There, cassava is intercropped with
other plants; and nematode attack is not serious, except when mixed with suitable hosts such as okra or
eggplant in soils where Meloidogyne incognita is present. In Togo among 12 parasitic species identified,
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Praiylenchus brachyurus and Helicotylenchus cf. erithringe were most abundantly and frequently
encountered in cassava. Some varieties resistant toPratylenchus brachyurus were recorded. P. brachyurusis
also present in the Lake Alaotra region of Madagascar. (Summary by J.1..S.) E06.

0782-0485 MERNY, G. The plant parasitic nematodes associated with some tuber crops of West Africa.
Dakar, Sencgal, Office de la Recherche Scientifique et Technique Outre-Mer, 1971, 8p. Engl.

Cassava, Yams. Nematodes. Pests. Noxious animals. Pest control.

The majority of the article deals with root rot and root lesion nematodes on yams. Nematodes parasitizing
cassava are almost the same as those found on yams. Pratvlenchyus brachyrus, P. coffeae and Scutellonema
bradys are reported as root lesion nematodes in Togo. High populations of Helicotylenchus and
Pratylenchus were found in soils where cassava had beengrownfor years and where yields were considerably
lowered. When soil was treated with DBCP, yields increased 805, Resistant varieties could be used, but better
conyyol can be achieved by crop rotation with nonhosts of P. brachyurus, Stylosanthes gracilis is
recommended. (Summary by T.M.) E06

0783-5101 FASSI, B.,, MANCINI G.and MORETTL F. Meloidogyne incognita (Kofoid e White, 1919)
Chitwood, 1949 su Manihor wilissima Pohl. [leuidugync incognita (Kofoid and White, 1919)
Chitwood, 1949 on Manihot wilissima I’uhl]. Rivista di Agricoltura Subtropicale e Tropicale
68(7}12):261-265. 1974, Ttal.. Sum. Engl., Ital., 8 Refs., lilus.

Cassava, Manihot esculenta. Roots, Nematodes.

The occurrence of Melvidogyne incognita (Kofoid and White, 1919) Chitwood, 1949 on plants of cassava
{Manihot wiilissima Pohl), obtained by cuttings from Tanzania and rooted in laly, is reported. (Author's
summary) E06

0784-3126 GOODEY, T. On Cylindrogaster cursii n. sp., a saprophagous nematode. :Journal of
Helminthology 13(1):19-24. 1935. Engl., 8 Refs., Illus. R

Cassava. Tubers Nematodes. Noxious animals. Pests.

The nematode Cylindrogaster cursii n. sp. appears to be saprophytic on cassava roots. It is described and’
differentiated from the other Cylindrogaster spp. (Summary by A. van §.) E06 )
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F00 PEST CONTROL AND ENTOMOLOGY

0785-0255 BALLOU, H. A. Cassava stem borer. Agricultural News 14(340):155. 1915, Engl., Illus.
Cassava. Entomology. Pests. Injurious insects. Noxious animals.

This article gives a short general description of the cassava stemborer (Cryptorhyncus spp.) found in the
West Indies. (Summary by P.A.C.) FOO

0786-0256 LEONARD, M. D. A little-known root-weevil of cassava (Coelosternus sulcatulus Boheman).
Journal of the Department of Agriculture (Puerto Rico) 14:159-165, 1930, Engl., Mlus.

Cassava. Entomology. Pests. Injurious insccts. Noxioits animals.

This article describes a root weevil of cassava, Coelesternus sulcatulus Boheman, its history and distribution,
its host plant (Manihot Manihor (L) Cockerell), the nature of injury, and the stages of the weevil. It also
contains a description of a longicorn twig borer (Lagochirus spp.). (Summary by P.A.C.) FOO

0787-3379 TAPIAE. A. El girasol, nuevo hospedador para un homoptero conocido. (The Sunflower, a

new host for a known homopterous pest).  Argentina. Instituto de Patologia Vegetal. Hoja
Informativa no. 25. 1968. 2p. Span,

Cassava. Helianthus. Manihot esculenta. Pests. Injurious insects. Entomology. Bemisia. Argentina.

Bemisia tabaci (Gennadius), which attacks tomatoes in the Province of Tucuman and cassava (Manihot
esculenta) in Misiones {(Argentina), has been found on the leaves of the sunflower (Helianthus annus)in

Misiones. This appears to be the first record of the Aleyroid on sunflowers. (Summary by Review of Applied
Entomology) F00

0788-0225 MYERS. 1. H. Noteson parasites of the gall-midge (Jarraphobia brasiliensis Riibs.)of cassava
in Trinidad. Bulletin of Entomological Research 21:309-313. 1930. Engl., 2 Refs.

Cassava, Entomology. Eudiplosis brasiliensis, Cecidomyiidae. Injurious insects. Noxious animals. Pests.
Manihot esculenta. Trinidad and Tobago.

This article gives results of field observations and collections carried out in Trinidad on the parasites of the

gall midge (Jairophobia brasiliensis Riibs.) of cassava, Manihot esculenta C rantz. (Summary by P.A.C.)
F00

0789-3013 NORMANHA, E. S. and ESPINO, A. Um tipo de superbrotamento em mandioca no sul do

Mexico. (Witches-broom disease in cassava in southern Mexico). Ciencia ¢ Cultura 16(2):143-144.
1964. Port.

Cassava. Diseases and pathogens. Pests. Injurious mites. Noxious animals. Thrips. Mexico.

A description is given of symptoms ot the discase. It is different from the witches’-broom discase reported in
Brazil. Thrips (genus Frankliniela) and some abundant mites could be involved as causal agents of this
discase, which reduced cassava tuber production by 15%. (Summary by H.J.S.) FOO
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0790-1745 MARSHALL, G. A. K. New injurious Curculionidae (Col.) from Malaya. Bulletin of
Entomological Rescarch 26:565-569.,1935. Engl.

Cassava. Injurious insects. Entomology. Noxious animals, Pests. Malaya.

A description is given of beetles belonging to the family of Curculionidae. Corigetus corhettiis reported asa
pest of cassava. (Summary by A.van §.) F00.

0791-1M4 BONDAR, G. Aleyrodideos do Brasil. (Aleyrodidae from Brazil). Bahia, Brazil, Imprensa
Oficial do Estado, 1923. 182p. Port., § Refs., Hlus.

Cassava. Aleyrodidae. Injurious insects. Pests. Noxious animals. Bemisia. Entomology. Brazil.

A description is given of whiteflics occurring in Brazil. The following are reported as pests of cassava:
Bemisia tuberculata, Aleurothrixus aepiun Goeldi (on sweet cassava) and Asterochiton manihoti.
(Summary by A. van §.) F00.

0792-0224 CHINA, W. E. A new species of Erythroneura (Homoptera, Jassoidea) injurious to cassava in
East Africa. Bulletin of Entomological Research 21:267-268. 1930. Engl., IHus.

Cassava. Entomology. Pests. Injurious insects. Noxious animals. Africa.

This article describes a new species, Ervihironeura cossavae, which is injurious to cassava (Manihot esculenta
Crantz). The study is based on material from the Amani Institute, Tanganyika (Tanzania). (Swmmary hy
P.4.C.) FOO

0793-2040 ANANTANARAYANAN, K. P., SUBRAMANIAN, T. R, and MUTHUKRISHNAN,T.S.
A note on the tapioca scale (Aonidomytilus albus Cockerell). Madras Agrizultural Journal 44(7):281-
286. 1957, Engl., 3 Refs., Hlus.

Cassava. Entomology. Injurious insects. Aonidomytilus albus. Insecticider. Noxlov anlmals. Insect
control. Pest control. India.

In Madras (India). cassaviis free from insect attack, except for the cassava scale insect, which was recently
reported there. The wingless, legless female deposits the eggs and then dies. The eggs hatch in4 days, and the
nyvmphsare very active (crawlers). After 20-25 days. the female nymphs settle on the stems, lose their legs and
cover themselves with an excretion. Because the scales extract sap with their proboscis, a heavy infestation
can result in desiccation of the stems and death of the plant. Lesser degrees of infestation result in stunted
plants; leaves vellow and fall. The infestation is spread by the crawler or via man. Removal of infected plants
and DDT were ineffective in controlling the discase. Parathion, Systox and DIDT-kerosene emulsion
{phyvtotaxic) were effective. Uninfested stakes should also be used. (Swmmary by A. van S.) FO0 FO1

(794-0227 BEZZI, M. Two new Ethiopian Lonchaeidae, with notes on other species (Dipt.). Bulletin of
Entomological Research 9:241-254. 1918, Engl., 37 Refs., Illus.

Cassava. Injurious insects. Galls. Entomology. Carpolonchaea chalyhaea. Pests, Noxious animals,
Ethiopia.

Some Lonchaea specics pass larval stages in fruits and may be confused with fruit flics, or with Myiodaria. A
key is given for 8 species of Lonchaea; L. mochii (forming galls on grasses), and L. phemosissima are
described as new species, Other Lonchaea species descriptions are compared. Lonchaea larvac feed only on
vegetable matter, whether decaying or not. The primitive larval habit scems to be saprophytic or in
excrement on the ground, or under the bark of tress. Some Lonchaea larvac have cvolved to feed on living
plant tissue as well; e.g., L. chalybaea does great damage to cassava in the West Indics, boring into the soft
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tissues of the growing plant which it comp'-tely destroys. Another group evolved into gall-making species on
grasses (Dasyops); others attack fruit; however, this may be a secondary infestation, (Summary by A. van S.)
F00

0795-0232 URICH, F. W. Cassava insects. Bulletin of the Department of Agriculture, Trinidad and
Tobago 14(2):38-40. 1915. Engl.. 5 Refs.

Cassava. Entomology. Pests. Injurious insects. Noxious animals. Carpolonchaea chalvbea. Erinnyis ello.
Corynothrips. Trinidad and Tobago.

A briefl description is given of some cassava insects occurring in Trinidad and Tobago. The description
covers the bud maggot (Lonckaea sp.), the leaf mite, the cassava hornworm (Erinnys ellp L.), the gall midge
(Lastopteryx sp.). thrips (Corynothrips sp.) cassava lacewing bud (Fam. Tingitidae) and parasol ants (Ata
cephalotes 1..). A record of cassava insects in other countries is also included. (Sununary by J.L.S.) FOO

0796-1743 LEEFMANS, S. Biological notes on Dasynus manihotis Blote. Zoologische Mededeclingen
18:237-240. 1935, Engl. lllus.

Cassava. Injurious insects. Pests. Noxious animals, Entomology. Java.

The damage of the coreid bug Dasynus manihotis shows at the tip of the stems. The tissue shrinks and leaves
wither: heavily punctured stems die. Punctured areas in the stems show as irregular sunken patches,
brownish in color. The eggs are laid on the undersides of leaves or on the stems. Larvae emerge in 7 days and
molt 3 days later. The molting into adult takes place 55-57 days after eclosion of the eggs. In the laboratory
larvae could be hred on pods of Centrosema but not on cassava. It is concluded that cassava is not their usual
host. The damage wasnot found in subsequent years. (Summary by A. van S.) FOO

0797-1851 FERNANDEZ Y., F.and TERAN B, J. B. Presenciade Chilominag clarkei(Amsel)y Chilozela
bifilalis (Hampson) (Lepidoptera, Pyralidae) en yuca (Manihor esculenta Crantz) en Venezuela,
[Chilomina clarkei (Amsel) and Chilozela hifilalis (Hampson) (Lepidoptera, Pyralidae) in cassava
(Manihot esculenta Crantz) in l'unv:m'la]‘Agronomia Tropical (Venezuela) 23(4):407-411. 1973.
Span., Sum. Span., Engl., 7 Refs., Nlus.

Cassava. Manihot esculenia. Noxious animals. Injurious insects. Pests. Chilomina clarkei. Chilozela
bifilalis. Entomology. Venezuela.

Chilomina clarkei (Amsel) and Chilozela bifilalis (Hampson) are reported in relation to cassava (Manikot
esculema Crantz) in Venezuela; the former is a stemborer and the latter is a leaf roller. The erroneous reports
of Asciodes gordialis Guenée and Asciodes spp. in cassava in Venczuela, both corresponding to C. clarkei,
are corrected. Records are given of the distribution in the country for both species. (Author's summary) FOO

0798-4348 KORITOWSKI, C. A. und OJEDA P., D. Revisién de las especies de la familia Lonchaeidae
en el Peru (Diptera: Acalyptratae). [Thv species of the family Lonchaeidae in Peru (Diptera:
Acalyptratac]. Revista Peruana de Entomologia 14(1):87-116. 1971, Span., Sum. Span., Engl., Nlus.

Cassava. Manihot esculenta. Pests, Injurious insects. Noxious animals. Capolonchaea chalybea.
Entomology. Maps. Silba pendula.

This is a revision of the systematic status of the species of Lonchacidae from Peru, collected mostly in the
northern part of the country in 1967-70. Previously described species by Hennig (1948) and McAlpine
(1964), from material collected in the south and southeastern part of the country were also included in this
revision. Most of the species were collected by McPhail traps and no data on larval habits were recorded:
however, the species Silha pendula (Bezri). because of its economic importance as a fruit pest, was
thoroughly studied. ANl the species treated are included in the 3 known neotropical genera: Dasiops,
Lonchaea and Silba. Of 46 ncotropical species of Dasiops rondani, 19 species were collected in Peru,
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including 2 new species, D. chotanus n. sp., and D. ahusatus n. sp.; of 24 neotropical species of Lonchaea
fallen, 12 species were collected in Peru, including 2 new neotropical species, L. longistila n. sp. and L
mealpinei n. sp.; and of the 10 neotropical species of Silba Macquart, 6 species were collected in Peru,
including a new species S. pseudopendula n. sp. A key of genera, based on McAlpine's (1960), a catalog for
the neotropical species of the family, a key for the Peruvian species and a map of their distribution in the
national territories are included. Descriptions are accompanied by drawings of male genital armatures
and| or female ovipositors. (Author's summary) F00 ’

0799-1715 HAMBLETON, E. J. Notds sobre Pseudococcinae de importancia economica no Brasilcoma
descripgio de cuatro especies novas. (Pseudococcinae of economic importance in Brazil and a
description of four new species). Arquivos do Instituto Biologico (Brasil) 6:105-120, 1935, Port., Sum.
Engl., 1llus.

Cassava. Pests. Injurious insects. Noxious animals, Entomology. Brazil.

Notes are given on the biological characteristics, occurrence and host plants of 18 species of Pseudococcinae
from Brazil. In view of the fact that several of the species reported herein constitute serious pests in other
parts of the world, the author desires to call attention to their presence in Brazil. The following species have
been described as new to science: Pseudococcus magnoliae on Magnolia grandifiora (Magnoliaceae),
Pseudacoceus inamabilis on Cupressus glauca (Conilerae): Pseudococcus tibouchinae on Tibouchina
mutabilis (Melastomaceae); and pseudococcus sociabilis from Hedera helix (Araliaceae) and Erythrina
reticulata (Leguminosae). Phenecoccus gossypii (Town and Cklil) was found on cassava. (Author's
summary) FOO

0800-2039 SWAINE, G. The biology and control of the cassavascale. East African Agricultural Journal
16:90-93. 1950. Engl., lllus.

Cassava, Injurious insects, Aonidomytilus albus. Insect control. Insecticides. Noxious animals. Pest control.
Entomology.

Descriptions are given of the damage caused by the cassava scale insect; young plants are more adversely
affected than old ones. The life cycle and brief descriptions of the different stages are given, and the means by
which dispersal is brought about in the field by the infective crawler stage are indicated. Bundling of clean
with infested planting material is considered to be the most important factor in this dispersal. Control
methods are discussed in detail. The beneficial effect of a DDT] oil emulsion is largely vitiated by the very
poor germination of the infested cuttings. The main line of control is by the sclection of clean planting
material and the uprooting and prompt burning of any infested cassava remaining in the field at the time of
planting. (Author's summary) F00 F01

0801-1840 CARDENAS D,,L.and GARZON Q.,E. Estudio de dos posibles causas de resistencia varietal
al ataque de trips en yuca (Manihot esculenta Crantz). (Study of iwo possible causes of varietal
resistance to thrips attack in cassava, Manihot esculenta Crantz). Agr. Eng. Thesis. Palmira,
Colombia, Universidad Nacional de Colombia, Facultad de Ciencias Agropecuarias, 1974. 63p. Span.,
Sum Span., Engl., 18 Refs., Illus.

Cassava. Noxious animals. Injurious insects. Pests. Resistance. Cultivars, Entomology. Colombia.

A trial was carried outat the Centro Internacional de Agricultura Tropical, CIAT, Paimira (Colombia) with
50 cassava varieties from Colombia, | from Venezuela and | from Ecuador-—-attacked in varying intensities
by thrips—to study the correlation among pubescence, HCN content and the number of thrips accordingto
the degree of damage (varietal resistance), as well as the species of thrips attacking thesc varieties. The
varictics with a high pubescence on shoot leaves were less severely attacked than the beardless varieties; thus
It scems that there is a correlation between the degree of damage and the amount of pubescence. The
resistant pubescent varieties were also resistant to this attack in bloom. It seems that there is no relationship
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between the degree of damage and the HCN content, There was no relationship between the number of thrips
and the degree of damage, possibly because of the ansount of rain that fell during the trial. The species of
thrips found were Carynothrips stenopterus Williams, Caliothrips masculinas Hood and Frankliniella sp.
(Author's summary) FOO, ' ‘

0802-3359 KAFIL, R, P. Effects of feeding different host plants on the growth of larvae and weight of
cocoon of Philosamia ricini Hutt. Indian Journal of Entomology 29(3):295-296. 1967. Engl., 5 Refs.

Cassava. Entomology. Laboratory experiments. Research. Leaves.

A preliminary evaluation was made of the suitability of the castor-oil plant and cassava as principal hosts of
Philosamia ricini. Larval weight increases and pupal weights were compared. It was found that larval weight
was not significantly affected by the feeding on different iypes and ages of leaves. Larvae fed on cassava
leaves produce cocoons of poor weight; the analysis of variance shows that the results are significant.
(Summary by A. van S.) FO0

0803-2397 GALLO, D.eral. Pragasdaspequenas culturas; mnndiocn,(tlanihmurilissima Pohl). (Posts of
minor crops; cassava, Manihot utilissima Pohl). In_________, Manual de entomologia. Sfo Paulo,
Brasil, Editora Agronémica Ceres, 1970, pp.485-487. Port., lllus. '

Cassava. Noxious animals. Injurious insects. Pests, Erinnyis ello. Silba pendula. Coelosternus granicollis.
Entomology. Pest control. Manihot esculenta. Brazil. ‘

Notes are given on the description, biology, damage and cultural and chemical control of ihe following pests
of cassava: hornworm ( Erinnyis ello L.); whitefly (Silba pendula Bezzi); and the stemborer (Coelosternus
granicollis Pierre). (Summary by J.L.S.) FOO

0804 3188 PERACCHI, A. L. and NUNES, W, DE O, S8bre um diplépodo prejudicial a cultura da
mandioca, Manihot esculenta. (A millipede injurious to cassava). Pesquisa Agropecuaria Brasileira.
Serie Agronomia 7:181-183. 1972, Port., Sum. Port., Engl., 7 Refs.

Cassava. Injurious insects. Noxious animals. Pests. Entomology. Brazil,

Field and laboratory observations, conducted at Sao Joao da Barra in the state of Rjo de Janeiro, (Brazil),
showed that the millipede, Orthoporus fuscipes (Porrat, 1883), occasionally damages cassava Manihot
esculenta. (Author's summary) FO0

0805-3185 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL (CIAT). Pests of cassava
in the world. Palmira, Colombia, 1972. 5p. Engl.

Cassava. Entomology. Noxious animals, Pests. Nematodes.

About 150 pests of cassava are cited. About 110 are insects and the rest are nematodes (38),arachnids (3)and
chilopods (1). Insects are listed by orders; the stage causing damage, type of damage, and distribution are
listed as well. (Summary by H.J.S.) FOO

0806-0243 NIJVELDT, W. Two gall midges from Surinam. Natuurwetenschappelijke Studiekring voor
Suriname en de Nederlanse Antillen no. 48:61-66. 1968. Engl., 4 Refs., Illus,

Cassava. Manihot esculenta. Injurious Insects, Cecidomyiidae. Entomology. Surinam.

The author describes the adult male and female of Huradiplosis surinamensis gen. et sp. n,,reared from leaf
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galls on Hura crepitans in Surinam. The immature stages are not known. Another Cecidomyiid from
Surinam, which was reared from leaf galls on cassava Manihot esculenta (utilissima ), was identified
provisionally as Dolycholabis lantanae Tavares,(Summary by Review of Applied Entomology) F00,

0807-1736 HARGREAVES, E. Some insects and their food-plants in Sierra Leon, Bulletin of
Entomological Research 28:505-519. 1937, Engl.

Cassava. Injurious insects. Sierra Leona.

A list is given of insects attacking cconomic crops in Sierra Leone. Those attacking cassava (Manihot
utilissima) are Araecerus fasciculatus, de Geer. Coleoptera, Anthribidae; Apate monachus, F, Coleoptera,
Bostrychidae; Monohammus ruspator, F. Coleoptera, Lamiidae; Ceratina viridissima, D.T. Diptera,
Apidae; Andraphisia subfascia, WIk. Lepidoptera, Lasiocampidae; Ferrisiana virgaia, Ckll. Rhynochota,
Coccidae; Afrius purpureus, Wests, Rhynchota, Pentatomidae; Bolothrips marshalli, Pries, Thysanoptera;
Macharothrips braueri, Karny, Thysanoptera. (Summary by L.C. Trans. by T.M.) F00

See also 0294 00750 1924
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FOI Injurious Insects and their Control

0808-0234 ZIKAN, W. A mosquinha dos mandiocais, Lonchaea pendula, Bezzi, 1919, (The little fly,
Lonchaea pendula, Bezzi, 1919). Chacaras e Quintais 70:489-492. 1944. Port., 13 Refs., llus.

Cassava. Injurious insects. Entomology. Pests. Noxious animals. Pest control. Insect control. Silba pendula.
Brazil.

The shoot fly is one of the most important pests attacking cassava (Manihot). The larvae is found in Citrus
spp.. Mammea americane L., Mangifera indica L. and in some Rubiaceae. The larvae feed on cassava buds.
The holes made by the larvae are where the fungus begins to spread, causing the bud to rot. A description of
this pest and its control measures are given. (Summary by J.1.S.) FOI

0809- 0231 OTOYA A, F.J. Plagas de principales cultivos del pais; sistemas de represién e insecticidas
usados. 1. Insectos de la yuca y sus insecticidas. (Pests of the main crops in Colombhia; repression
systems and inssecticides used. 11. Cassava insects and insecticides). Agricultura Tropical (Colombia)
1(12):147-148. Span., 1llus.

Cassava. Insecticides. Trichogramma minutum. Entomology. Pests. Injurious insects. Noxious animals.
Erinnyis ello. Insect control. Pest control. Biological control. Colombia.

The most important pest for cassava growers is the larva of the hornwormn (Erinnyis ello L.,), which feeds on
the leaves. Damage varies from 10 to 50¢; of the total yield. Control by arsenates is very effective. Bivlogical
control is also effective, especially by Trichogramma minutum Riley, a parasite of the eggs. In the Cambao
region, 90% parasitism was verificd. To control this pest, sound cultural practices are important. Light traps
or small bonfires carly at night are used to destroy the adult. (Summary by J.1..5.) FOI

0810-0056 BONDAR, G. Pragas da mandioca. (Pests of cassava). Boletim do Laboratorio de
Pathologia Vegetal 3:67-71. 1926. Port., Illus.

Cassava. Pests, Noxious animals. Injurious insects. Entomology. Euthrips manihoti. Eudiplosis brasiliensis.
Cecydomyiidae, Galls. Brazil.

Cassava leaves often show the following symptoms: Leaves are poorly developed, distorted and sometimes
abort. The leaves have irregular, elongated chlorotic spots, which cause imperfect leaf development and
expansion. These symptoms are caused by larvae and adults of thrips, Euthrips manihoti, living in the
growing points of expanding leaves. The feeding of the insects causes cell mortality in addition to the above
sympioms. Due to foliage loss, yicld reduction is expected. Itis a pest, especially during the dry season; rains
reduce the pest population and the plants recover. Control is practiced by breaking off affected shoots to
stimulate new growth, which may be effective in the rainy season, but in the dry season new shoots are also
affected. Destruction of weeds, especially Amaranthus, is recommended, using an application of nicotine
extract. A morphologicai description of the male and female is given. Cassava leaves often have yellow to
red-green galls which vary in size from 5-15 mm long by 3-5 mm wide. They are caused by a dipterous,
Eudiplosis brasiliensis Rbs, which is found throughout Brazil in varying intensity. Eggs are laid singly. The
young larvae cause plant cells to multiply and form galls in which they live for a few weeks until they pupate.
The larvae measure 3.4 mm, the adults 2.5 mm. It it assumed that they do not influence yield. Leaves with
galls may be destroyed. (Summary by A. van S.) FOI.
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0811-0043 VAIVANLIKUL, P. Die mit Taploka Mach Deutschland eingeschleppten Vorratsschidlinge
und ihre Bedeutung fiir die Lagerhaltung. (Pests of stored products brought to Germany with cassava
and their significance in the storage process). Entomologische Mitteilungen aus dem Zoologischen
Museum Hamburg. 4(81):351-394. 1973. Germ., Sum. Germ., 117 Refs., 1llus.

Cassava. Processed products. Tubers, Cassava flour. Storage. Pests. Injurious insects. Noxious animals.
Entomology. Germany.

For optimal development, Dinoderus minutus and Rhyzopertha dominica from Angola require a 75%
relative humidity (RH) at 35°C; Latheticus oryzae needs 859 RH at 30°C and Tribolium castaneum, 15%
RH at 30°C. The last 2 species showed greater temperature and humidity tolerance than did the first 2, which
also need a firm substrate in which to bore, an activity for which L. orvzaeand T. castaneum are not suited be-
cause of their insufficiently developed oral apparatus. Cassava roots and flour yielded the worst results in
cuiture experiments. This was due to their relatively low content in N, vitamins and trace elements.
(Summary by Biological Abstracts) FO1 102.

0812-0228 CARDEN, P. Insectos y enfermedades de la yuca en Cuba. (Cassava pests and diseases in Cuba).
Cuba. Estaciéon Experimental Agron6mica. Boletin no. 20. 1910, 28p. Span., Sum. Span., lllus,

Cassava. Pests. Noxious animals. Injurious insects. Erinnyis ello. Insect control. Pest control. Microgaster
SJlaviventris. Lagochirus obsoletus. Carpolonchaea chalybea. Tetranychus telarius. Gloeosporium
manihotis. Cercospora henningsii. Mycoses. Entomology. Chlorosis. Mite control. Cuba.

Insects we believe to be mostimportant in order of importance are the stemborer (Lagochirus obsoletus), the
shoot fly (Lonchaea chalybea) and the cassava hornworm (Dilophonota ello). These pests should be
controlled as soon as ihey appear. Abandoned cassava fields should be burned if they are not to become
breeding grounds for pests. In order to destroy the cassava hornworm insect when it appears, we recommend
spraying the foliage with lead arsenate, which is also beneficial in controlling the adult stemborer insect. To
control the stemborer, the plants should be pruned and burned in the dry season, just before the beginning of
the wet season. To control the shoot fly, the shoots should be cut off, cotlected in a can without holes and
burned immediately. Leaf blight is an important discase. Shoots on healthy plants only should be used as a
source of cuttings to avoid discases. (Author's summary) FO1 FO3

0813-2363 NORMANHA, E. S. Come folha, prejudica raiz. (It eats the leaf and spoils the root).
Coopercotia 22(190):39-40. 1965. Port., 1llus.

Cassava. Injurious insects. Erinnyis ello. Entomology. Leaves, Insect agents. Trichogramma minutum.
Insecticides. Biological control. Noxious animals. Insect control. Pest control. Brazil.

A brief description is presented of the morphology and biology of Erinnyis elloa neotropical moth occurring
from northern Argentina to Canada. Its polyphagous caterpillars are a serious pest of cassava in the state of
Sfo Paulo (Brazil), reducing the yield and starch content of the tubers. Outbreaks occur only in the rainy
season with maximum incidence in Dec.-Feb. and are favoured by dry weather in the preceding months.
Most of the time the pest population is kept down by its natural enemies. Among these is the egg parasite
Trichogramma minutum, which is alrecady being reared as a parasite of sugar cane borers and may be used as
a biological control agent. Meanwhile, the pest can be chemically controlled by spraying or dusting with one
of several insecticides; BHC should be used only if the tubers are not destined for human consumption.
(Summary by Tropical Abstracts) FOI

0814-2372 LYON, W. F. A plant-feeding mite Mononychellus tanajoa (Bondar) (Acarina:
Tetranychldae) new to the African continent threatens cassava (Manihot esculenta Crantz) in Uganda,
East Africa. Pans 19(1):36-37. 1973. Engl., 3 Refs.

Cassava. Manihot esculenta. Moxious animals. Injurious mites. Pests. Leaves, Entomology. Mononychellus
tanajoa. Uganda.
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During the first months of 1972, a heavy outbreak of a newly introduced plant-feeding mite appeared in
cassava in several parts of Uganda and severely stunted the plant. It is suspected to be the first known attack
on the African continent. Previously, spider mite attack had been recorded only rrom South America.
Studies are being conducted regarding the ecology, distribution limits throughout Uganda, acaricidal
control, natural predators and parasites of this mite, and cassava host variety resistance. Heavy infestations
of this mite caused blotching and bronzing of leaves, later accompanied by premature leaf fall. Major
damage to the cassava plant appeared somewhat suppressed during the cool season in September and
October, 1972, however, mites were present and casily found. The leaves exhibit white spots due to the loss of
chlorophyll and other pigments and appear malformed, with the margins turncd upwards. Plant tops
normally die when the mite population increases rapidly. The mite was identified as Mononychellus tanajoa
(Bondar) (Acarina: Tetranychidae). The synonyms are Tetranychus tanajoa Bondar; Mononychus tanajoa
(Bondar) Fletchmann & Baker. (Summary by J.L.S.) FOl

0815:0052 DIAS, C. A.C. Inlmigos da mandioca tem contrdle. (Control of cassava pests). Fir 10(..,
42. 1967. Port,

Cassava. Pests. Noxious animals. Injurious insects. Insect control. Erinnyis ello. Insecticides. Brazil.

Brief descriptions and control measures are given for shoot fly, hornworm, stemborer and ants, all cassava
pests. Shoot fly can be controlled by destroying affected shoots, adjusting planting data or using a 200 ga
dicldrin 50% with 5 kg sugar of molasses in 100 liters water as bait for adult flies. The hornworm (attacking
mainly in Jan-March) can be controlled by toxaphene 209 kg| ha or Sevin 7.5% or endrin 1.5% BMCat 3%
controls young larvae. Stemborersare controlled by using undamaged planting material or burning attacked
plants. A 5% DDT or 2% dicldrin or 209 toxaphenc at the first symptoms of attack are effective. Various
species of ants are controlled by BHC 19 or aldrin on top of the nests. Fumigation can be made with methyl
bromide (4 cm?), carbon bisulfide (75 cm?) per m2 aldrin 5% (30 ), chlordane 109% (30 g), heptachlor 59 (30
£) per m2. The liquid forms are also cffective: aldrin 40% (5cm?| 1), chlordane 75% (10 cm?| 1) or heptachlor
40% (10 cm?| 1). Granular aldrin (2 or 4%) ata rate of S g m2is effective as well. (Summary by A. van S.)F0l

0816-3201 HALL, C. J. ). VAN. Ziekten en plagen der cultuurgewassen In nederlandsch Indie in 1922.
(Diseases and pests of crops in Dutch Indonesia in 1922). Buitenzorg, Java. Institut voor
Plantezickten, Mededeelingen no. 58. 42p. 1922, Dutch.

Cassava, Tetranychus telarius. Acaricides. Injurious mites. Mite control, Noxious animals. Entomology.
Pests. Java,

Information about cassava covers pp. 10-12. The cassava mite Tetranychus bimaculaius was reported as a
minor problem in certain areas. However, heavy damage was done by wild hogs. A phosphate-based
insecticide was successfully used for control. Drought also caused losses on some plantations. (Summary by
A. van S.) FOl

0817-3151 FONSECA, J. P. DA, Mandarové da mandloca. (The cassava hornworm). Bioldgico
8(8):210-215. 194S. Port., Ilus.

Cassava. Pests. Injurious insects. Noxious anlmals. Insect control. Pest control. Insecticides. Blological
control. Insect agents. Entomology. Erinnyis ello. Brazil.

Control measures are discussed. (1) Preventive control: check the fields regularly in the hornworm season
{Dec.-March), especially after low infestation years when control measures are Jax. Material for chemical
control must be available. (2) Curative control: lead arsenate at 400 g| 100 liters water? Paris green at 500
81 500 liters water, with 3,000 g lime adhesive or 15-19 g oil per 20-liter tank. Other adhesives are casein,
cassava starch or oils. Wet the plants well; do not apply before or immediately after it has rained.
Applications to control young larvae are more efiective than for older larvae. (3) Mechanical control: Larvae
and pupae can be collected and destroyed, and fields separated by 3-4 m alleys. (4) Natural enemies:
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Predators are Calosoma retusum (Carabidae). One adult preys upon many larvae per day. Aleorhynchus
grandis (Pentatomidac) sucks the larvae empty. Polistes preys upon larvae in their first stages.
Oxysarcodexia (Stephanostomatidae) and Delnosia (Tachinidac) are dipterous parasites.
Microhymenopterous parasites are Apanteles (Braconidae) and species of Chalcididae and Elachertidac,
Birds are also frequent predators of larvac. (Summary by A. van S.) FO1

0818-1973 NAKANO, O., PEDROSO, A.S.and PARRA, J. R. P. Ensaio de campo visando o contr8le
da “broca dos brotos” dos mandiocais através de iscas téxicas. (Toxic baits in the control of the fly
Silva pendula). Solo 61(2):15-17. 1969. Port., Sum. Engl., 3 Refs.

Cassava. Injurious insects. Pests, Pest control. Insecticides. Insect control. Silba pendula. Entomology.
Brazil.

This work gives results obtained with toxic baits in the control of the fly Silba pendula Bzzzi, 1919, a pest of
cassava (mandioca). The following insccticides were used with the addition of 59 molasses: 0.25% DDT (50
WP), 0.085; diazinon (40 WP), 0.1¢; fenthion (50 EC), 0.15% Malathion (50 EC) and check (water + 5%
molasses). Applications were made by brushing the liquid on the plants. The results obtained in the different
counts permit the following conclisions: Infestations of the fly pest were reduced in arcas treated with
insecticides; but it is not known whether the differences in yield are economically feasible for these
treatments. Molasses (50) plus malathion did not differ statistically from the check although it gave the best
results; 575 molasses plus DDT was the second best treatment. (Author’s summary) FOl

0819-222! COMMONWEALTH INSTITUTE OF ENTOMOLOGY. Pest: Aonidomytilus albus. Hosts:
Cassava (Manihot spp.). In ———— Distribution maps of insect pests. Map no. 81. 1957. 2p. Engl.,
[Mus.

Cassava. Maps. Entomology. Aonidomytilus albus. Injurious insects. Noxious animals. Pests, Manihot.

A small map of the world shows the areas of distribution of Aonidomytilus albus, a pest of cassava (Manihot
spp.) and Solanum sp. A list of the countries in which this pest is known to occur is also given, as well as
information about the sources (musecums, bibliographies) from which the distribution data were gathered.
(Summary by 11.J.5.) FO1

0820-2302 MONTE, O. Observagdes biolégicas s6bre Uoelosternus granicollis (Picrce) broca da
mandioca. (Bivlogical observations on Coelosternus granicollis (Pierce), a pest of cassava). Arquivos
do Instituto Bioldgico 16:89-110. 1945. Port., Sum. Engl., 17 Refs. lllus.

Cassava. Coelosternus granicollis. Pests, Injurious insects. Noxious animals. Entomology. Insect control.
Pest control. Brazil.

During the years 1942 to 1944, the author made some ccologic investigations of the cassava borer
Coelosternus granicollis (Pierce). This weevil has been identified as a pest of cassava (Manihot wiilissima
Pohl) since 1916. Seven species of Coelosternus have been recorded as Borers of cassava, four of which are
found in Brazil. The list of the American and Brazilian species is given. Other host plants are unknown; all
the species of Coelosternus having been found on Manihot. The adults feed on the stems and the young
larvac bore into the center of the stems, damage to the plants resulting from the galleries bored by the larvac.
Technical descriptions of the adult and immature stages are given, and the life cycle of the species is
described. The proportion of sexes is approximately equal. Under insectary conditions, oviposition is made
in or on the stems: Sometimes the lemale bores a hole in which the cggs are laid; other times the insect lays its
cggs in one of the tips prefzrably. The grub bores into the host tissucs and stays there until ready to pupate.
The first stage covers 2 days; the second, 6 to 11 days; the third, 5 to 9 days; and the last, 11 days. The
construction of the cell is begun from the 38th to the 59th days of life; and the time from the construction of
the cell to pupation varies from 7 to 9 days. The average number of eggs to a female is 1,101 daily. The time
from emergence to first mating is 2 days, and oviposition begins from 3 days after copulation. Methods
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suggested for pest control are: the removal of infested stems, which should be burned, and destruction of the
remains of plants left in the fields after harvest; crop rotation; ploughing to expose parts of plants remaining
underground to the air. (Author's summary) FOl

0821-1710 ZIKAN, W. Notas sobre Lonchaea pendula (Bezzi) (Diptera) Belonuchus Jormosus Gravenh
(Staphylinidae, C oleopleru)[l\"ul('s on Loachaea pendulu (Bezzi) (Diptera) and Belonuchus formosus
Grawvenh (Staphylinidae, Coleopterd). Boletim do Ministerio da Agricultura (Brazil) no. 32. 1943,
10p. Port., Sum. Port., lllus.

Cassava. Injurious insects. pests. Noxious animals. Silba pendula. Entomolgy. Brazil,

In addition to cassava, other host plants of L. pendula include Mammea americana, Mangifera indicu,
Eugenia sp. (Myrtaceac), Citrus sp., Rubiaceae and uncultivated plants; the fruits of all these plants are
attacked. In cassava growing points, only /.. pendida and Anastrepha manihoti were found. 1tis frequently
observed that female flies use arcas damaged by other fruit flies 1o oviposit in. In cach location vne epe ic
placed: in cassava the eggs are placed near the top of the growing point. The ovipositor is used to make «
small hole, where the egg is then laid. About three-fourth's of the egg protrudes from the tissues. The author
supports other reports that L. pendula is a primary pest of cassava. Larvae tunnel in at the growing point,
producing a whitish excretion and possible death. Latter the stems can be infested by fungi causing rotting,.
Control is achieved by collecting affected shoots or trapping adult flies in traps baited with fruits.
Anastrepha manihoti larvae are also found in cassava shoots. This insect is also known as a pest of cassava
fruits. Belonuchus formosus was never found in cassava terminals, as these possibly lack attractive odors for
the adult flies in contrast to attacked fruits. L. pendula larvae are attacked in their first instar by larvae and
adults of the Staphilinid. One adult female was observed to consume 4 larvae in 18 hours. (Summary by A.
van §.) FOI

0822-2494 GOLDING, F. D. A probable vector of cassava mosaic in southern Nigeria. Tropical
Agriculture (Trinidad) 12:215. 1935, Engl., 2 Refs.

Cassava. Manihot esculenta. Noxious animals, Injurious insects. Pests. Aleyrodidae. Bemisla. Entomology.
Vectors. Cassava mosaic virus. Nigeria.

An experiment was carried out to obtain evidence of the transmission of mosaic by the Aleyrodidae, Bemisia
nigeriensis Corb. Two infected and two uninfected cuttings of bitter cassava, Maniliot utilissima, were
planted in cach of 2 cages covered with muslim. Collected from infected plants in the field. 814 adult
Aleirodids were introduced into one of the cages. Mosaic symptoms were found on two young leaves of one
of the healthy plants, while no symptoms were obtained in the control cage. Anindication was obtained that
Bemisiu nigeriensis Corb. can operate as a vector of cassava mosaic. (Summary by J.1.5.) FO1 E04

0823-1583 SCHOONHOVEN, A. VAN. Resistance to thrips damage in cassava. Journal of Economic
Entomology 67(6):728-730. 1974. Engl., Sum. Engl., 7 Refs., Illus.

Cassava. Manihot esculenta. Pests. Noxious animals. Injurious insects. Frankliniella, Corynothrips
stenopterus. Clones. Leaves. Entomology. Resistance, Colombia.

Part of the germplasm bank of cassava at the Centro Internacional de Agricultura Tropical (CIAT) was
evaluated at the end of each of 2 successive dry seasons for resistance 1o thrips, Frankliniella sp. and
Corynothrips stenopterus Will. Clones were classified in 6 resistance groups on the basis of damage
symptoms. About 207 of the 1,254 clones evaluated showed no symptoms of thrips damage. Thrips damage
and the number of thrips present in the terminal buds were related. A strong relationship existed between
pubescence of unexpanded leaves and thrips resistance; plants with pubescent leaves were resistant to thrips
attack. At flowering, leal pubescence decreased and thrips susceptibility increased. Resistance was not
associated witp plant cyanide content. Thrips may cause symptoms similar to those of viral or mycoplasmic
organisms. (Author's summary) F0i
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0824-1792 LEPAGE, H. S. and GIANNOTTI, O. Experiencias preliminares de alguns inseticidas no
contrdle de virias lagartas daninhas. (Insecticidal trials in the control of hornworms).  Bioldgico
11:182-186. 1945. Port.

Cassava. Pests. Injurious insects. Noxious animals, Insect control. Pest control. Insecticides. Erinnyis ello.
Brazil.

Two insccticidal trials were conducted against 5 lepidopterous larvae. The cotton-attacking species were
susceptible to Gesarol M-10 (DDT) by contact action. Erinnyis ello was resistant to the product, except the
first Yinstar larvae of E. ello, were susceptible. £ ello, was very susceptible to DNOP as a stomach poison.
This product is under study to determine the lethal dose for this insect. (Summary by A. van S.) FOI

0825-0696 LEFEVRE, P.C. Note sur quelques insectes parasites de ** Manihot wilisima Pohl™ dans la
région de Kasenyi (Lac Albert). (Note on some insects attacking Manihort wiilissima Pohlin the region
of Kasenyi, Lake Alhert). Bulletin Agricole du Conge Belge 35(1]4):191-201. 1944, Fr., 9 Refs.

Cassava. Manihot esculenta. Stems. Pests. Injurious insects. Noxious animals. Entomology. Zaire.

This is a bricf description of the main insects found in the region of Kasenyi in 1939. The entomological
characteristics of the following insects are given: Chilocorus distigma, Heterobostrychus brunneus,
Sinoxylon brazzai, Calandra oryzae, Stephanoderes sp.. Brachymeria sp.. Xylocopa senior, Ceratina sp.,
Sturmia sp., Eldana saccharina, Pieris mesentina, Aegocera rectilinea. (Summary by S.S. de S.) FOl

0826-0875 PINGALE, S. V,MUTHU, M. and SHARANGAPANI, M.V. Insect pests of stored tapioca
chips and their control. Bulletin. Central Food Ttchnological Research Institute (India). 5(6):134-
136. 1956. Engl., Sum. Engl., 5 Refs., lllus.

Cassava. Storage. Entomology. Pests. Injurious insects. Noxious animals. Insect control. Insecticides.
Cassava chips. Dried tubers. Cassava products. India,

The susceptibility of stored cassava chips to the commo# stored-product insects in India was investigated. It
was found that Araecerus fasciculaius (De G) and Stegohium paniceum (L) are the main insects responsible
for bringing about deterioration and reducing the chips to dust in a short time, Storage of the chips in jute
bags impregnated with a lindanc-dieldrin mixture was found to offer protection from insects for 6 months.
Furthermore, the effect of common fumigants on the two destructive insects was also studied, and the
cffective concentrations and ex posures for the control of existing insects are mentioned. (Author’s summary)
Fot 102

0827-2132 LEEFMANS, S. De Cassava-MIjt. (Cassava mite). Buitenzorg, Java. Department van
Landbouw. Mededeelingen van het Laboratorium voor Plantenziekten no. 14. 1915, 35p. Dutch., 9
Refs., Hlus.

Cassava. Injurious insects. Entomology. Leaves. Tetranychus telarius. Injurious mites, Noxious animals.
Pests. Insect control. Pest control. Java.

Damage symptoms of Tetranychus bimaculatus are yellow dots on leaves, which turn rusty and
subsequently drop off. The growing tip can die causing heavy branching. This all occurs in the dry season.
The infestation is spread by fallen leaves, workers® clothes or by crawling mites; it is not spread via wind or
infested stakes. The mites are preyed upon by a predator mite who consumed (on the average) 53 eggs and 8
adults per day, but whose reproduction was too slow to be effective. Coccinellid larvae consumed anaverage
of 126 cggs and 38 adults. However, mass releases of 150,000-180,000 adults were ineffective because of rapid
emigration of the beetles. Control by leaf clipping (completely defoliated 5times in 2 months) reduced yiclds
50 or more. Of the various insecticides, sulfur powder was effective. General control recommendations:
clip leaves at carliest infestion; rotate cassava with other crops; and plant in a location with a less pronounced
dry season. (Summary by A. van S.) FOI
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0828-2330 FONSECA, 1.P. DA, Relngﬁo das principais pragas observadas nos anos de 1931, 1932 e 1933,
nas plantas de maior cultivo no estado de Sio Paulo. (Lisi of main pesis of the principal cultivated
plants in the staie of Sdo Paulo, during the vears 1931-1933). Arquivos do Instituto Bidlogico 5:163-
189. 1934. Port., Sum. Engl.

Cassava. Manihoi esculenia. Pests. Noxious animals. Injurious insects. Entomology. Erinnyis ello. Brazil.

This paper discusses entomological conditions of the principal plants cultivated in the state of Sdo Paulo
(Brazil) during the years 1931-33. The following pests were recorded in cassava (Manihot esculenta Crantz);
Erinnyis ello L.; Lonchaea pendula Bezzi; Antherigona excisa Thoms, and Aleurothrixus aepim Goeldi.
(Author’s sununary) FOl

0829-2435 FRAPPA, C. Notes biologiques sur quelques insectes nouveaux ou peu connus et nuisibles aux
plantes cultivées & Madagascar. (Bivlogical notes on some new or little known insects of cultivated
plants in Madagascar). Bulletin de la Société Entomologique de France l?:l86-l92. 1931. Fr.,9 Refs.

Cassava, Pests. Injurious insects. Noxious animals. Entomology. Malagasy Republic.

A bricf note is given on several insects on various crops. Cassava pests mentioned are Orthoptera, Finotina
racdama: Hemiptera, Myiilapsis dispar; Coleoptera, Seria catanea. (Summary by A. van S.) F0l

0830-3082 BAHIA. SECRETARIA DE AGRICULTURA. Pragas da mandloca; doenga mosaica nas
folhas de mandioca. (Cassava pests; mosaic disease of cassava leaves). Boletim do Laboratorio de
Pathologia Vegetal 3:67-74, 1925, Port., Illus.

Cassava. Pests. Injurious insects. Entomology. Euthrips manihoti. Eudiplosis brasiliensis. Pest control.
Noxious animals. Insect control. Galls, Brazil.

A mosaic discase of cassava leaves is widespread in Bahia (Brazil). Attacks are stronger during the dry
season. A new inscct of Thysanoptera, Euthrips manihoti Bondar, has been found on diseased plants.
Weeding and choosing healthy cuttings are recommended to prevent the disease. It is also r2commended 1o
wash the cuttings using an insecticide based on tobacco leaf extractions. Leaf galls caused by Eudiplosis
brasiliensis Rbs., affect cassava plantations throughout the country. Larvae on the leaves seem to excrete
some substance, irrigating the neighboring cells, which reproduce abnormally, forming an excrescence
where the larvae live and develop. Discased leaves are submerged in water, burned or buried to control the
pest. (Summary by H.J.S.) FOl

0831-2133 CORSEUIL, E. Mandarovd da mandioca. (The cassava hornworm). Boletim do Campo
10(75):3-8. 1954, Port., 10 Refs., [llus.

Cassava. Manihot esculenta. Pests, Injurious insects. Noxious animals. Entomology. Erinnyis ello. Insect
control. Blological control. Insect agents. Pest control. Insecticides. Agricultural equipment, Brazil.

A principal pest of cassava is the hornworm, Erinnyis ello. Other host plants of E. ello are Manihot dulcis,
Carica papaya, Araujia sericifera, Allamanda cathantrica, Euphosbia gymnoclada and Hevea brasiliersis.
The pest is most abundant from Dec. - March and can defoliate largearcas. Eggsare laid on leaves and hatch
within a week. The larvae, occurring in different colors, mature in 15days. The pupae hatch in 2-3 weeks, and
there arc usually 3 generations per hornworm season. The pupae of the last generation hibernate until the
next spring. Larval predators include Alceorhynchus grandis ( Pentatomidae), Calosoma retusum
(Carabeidae), and Polistes (Vespidae). Dipterous larval parasites are Oxysarcodexia and Delvosia; cgg
parasites are various microhymenoptera of the families Braconidae, Chalcidac and Elacheridae. Control is
achieved by checking the crop regularly. Larvae may be killed mechanically or by applying Paris green.
Arsenates are also popular; toxaphene (109, 15-20 kg| ha), BHC and endrin are also used. Poor control vias
obtained with parathion, DDT and malathion. Toxaphene dusting is recommended and dustingequipment
is discussed. (Summary by A. van S.) FOI
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0832-3009 MALLAMAIRE, A. Lesinsectes nuisibles au manioc en Afrique noire. (/nsect pests of cassava
in Africa). In Congrés du Manioc ct de Plantes Féculentes Tropicales, Marseille, 1949, Marseille,
Institut Colonial, 1949. pp.72-73. Fr.

Cassava. Pests. Injurious insects. Noxious animals. Leaves. Africa.

The following insects have been found on the leaves of cassava: Schistocerca gregaria Forsk; Anacridium
moestum var. Melanorhodon Walk.; Nomadacris septemfasciata Serv.; Zonocerus variegatus L.,
Anoploenemis curvipes F., Helopelihis bergrothi Reuther; Helopelthis westwoodi White; Bemisia sp.;
Pseudococeus citri (Risso) Fern.; and Saissetia nigra Nietn, (Summary by J L.S.) FOIl

0833-1772 MONTE, O. Coleobrocas da mandioca. (Stemborers of cassava). Bioldgico 6:15-18, 1940,
Port., Hllus.

Cassava. Pests, Injurious insects. Noxious animals. Entomology. Coelosternus granicollis, Insect control.
Pest control. Brazil.

The species of stemborer that attack cassava are Coelosternus rugicollis, C. manihoti, C. notaticeps and
Eulechriops marnihori; adubts of all are briefly described. E. manihoti differs from Coelosternus sp. in that it
attacks the cortex, not the pith. The Coelosternus species bore in the pith but do not reach the underground
portions of the plant. Several larvae per plant can be found. The adult lays her eggs on the cortex, the larvae
tunnel in the central part of the stem, and mature in about a month. The excretions arc pushed out of the
entrance holes. Larvae pupate in the stem and adults may stay there until the rainy season, Control is
obtained by burning infested and old planting material. (Swwnmary by A. van S.) FOl

0834- 2109 CORSEULL, E. Una lagarta em batata doce e mandioca. (4 caterpillar in sweet potato and
cassava).  Boletim do Campo 11(80):3-7. 1955. Port.

Cassava. Pests, Injurious insects. Noxious animals. Entomology. Insect control. Pest control. Insecticides.
Brazil.

The southern armyworm Xvlomyges eridania ( Prodenia eridania) is widely distributed in North and South
America. Besides sweet potato and cassava, it attacks several other plant species such as Ricinus communis,
Alearites fordii, tomatoes, cotton and maize. In cassava it attacks the leaves,stems and roots, About 6-8 days
alter mating. the female starts oviposition. A total of about 400 eggs are laid in masses. In 16-28 days, the
larvae are full grown and measure 5 cm. The larvae occur in many colors. The larvae pupate in the soilin 12-
27 days. In Rio Grande do Sul, heavy attacks occur atthe end of April. Tachinidae larval parasites are rather
abundant. Control is achieved by toxaphene or g bait of 4 kg toxaphene (406%, 30-55 kg wheat flour, 1.5 kg
molasses, and 15 liters water| ha). This has to be applied late in the day to avoid the sun as the larvac are
active at night. (Summary by A. van §) FOl

0835-1785 OEI-DHARMA, H. P. Maize, cassava, soybeans, peanuts, sweet potatoes and potatoes. In
.Use of pesticides and control of ecconomic pests and discases in Indonesia. Leiden, The
Netherlands, E. J. Brill, 1969. pp.32-48. Engl., 31 Refs., Illus.

Cassava, Pests. Injurious mites. Noxious animals. Acaricides. Mite control. Pest control. Tetranychus
telarius. Indonesia.

This is a literature review of the control of the common red spider mite (Tetranychus telarius) on cassava,
The attacked plants suffer from stunted growth and have wilted young leaves and yellow to reddish brown
patches on older leaves. Good results in the control of this pest have been obtained by using the following
formulations: 50 mixture of sulfur or lime, 0.8%. white spraying oil, 0.029 Folido! E605 46.7%; EC,
toxaphene 50C¢ EC + derris (0.3¢7 + 0.502). Good control of the scale insect Saissetis nigra on cassava has
been obtained by using *he following formulations: California mixture, 8-10% carbolineum plantarium and
0.2¢¢ Folidol E605 46,75 . /Summary by J.1.5.) FOl
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0836-2879 LYON W.F. A greencassava mite recently found in Africa. Plant Protection Bulletin 22(1):11-
13. 1974, Engl., 3 Refs., Hlus.

Cassava. Manihot esculenta. Noxious animals. Injurious mites. Mite control. Pests. Entomology.
Mononychellus tanajoa. Acaricides, Uganda.

In 1972 a heavy outbreak of an unknown spider mite appeared on cassava in several parts of Uganda and
severely stunted the plants. Heavy infestations caused blotching and bronzing of leaves, later accompanied
by leaf fall. This mite was identified as Mononychellus tanajoa (Bondar) (Acarina: tetranychidae). The mite
lives on the apical bud and feeds from embryonic and new leaves. Consequently, leaves develop abnormally,
exhibit a large number of yellow spots, lose their green color and become distorted, resembling mosaic-like
damage caused by Scirtothrips manihoti (Bondar). The infested plants lose their leaves, die from top to
bottom, become exhausted and fail to produce roots and finally die unless rainfall washes the mites off.
Control measures involve removal of the top of infested plant parts, and sprays of nicotine solution of sulfur.
Cuttings should be treated with nicotine prior to planting. Chemical contro! involving dicafol and
chlorobenzilate has proved fairly effective. Host resistance appears to be the best solution to this problem.
(Summary by J.1.5.) FOI

0837-2167 BLANCHE, D. Les fourmis-champignonnistes ou fourmis-manioc 4 la Guadeloupe. (7he
mushroom-grower ants or cassava ants in Guadalupe). Revue Agricole Sucriere et Rhumitre des
Antilles Frangaises (Guadeloupe) 3(1):59-68. 1958. Fr., 12 Refs., lllus.

Cassava. Entomology. Injurious. Insects. Insecticides. Noxious animals, Insect control. Pest control. Pests.
Guadeloupe.

These leaf-cutter ants belong to the genera Ara gyphomyrmex and 4. acromyrmex (Fam, Myrmicidae).
Onc is Arta sexdens 1. The ant was probably introduced accidentally into Guadalupe around 1950. In a nest
one finds wingless soldiers and workers, winged sexual form and the queen. The nests are distinguished by
small heaps of sand, in which the entrance holes are found guarded by soldiers. The workers carry the leaf
sections using their mandibles above their heads. Small workers stay in the nest. The sexual forms leave the
nests at the time of swarming, fly and mate; the males dic, the females start a new nest. The ants eat the
fungus ( Rhozites gongylophora) which they grow on the leaves brought into the nest. They defoliate a wide
variety of plants: Cajanus cajan, cassava, sugar cane, cocoa, Citrus, etc. Control can only be obtained by
continuous efforts. Fumigants introduced into the nests may be effective. Insecticides such as chlordane,
heptachlor, aldrin, and dieldrin are effective. Up to 2-3 liters of a 2% solution can be poured into the main
entrance holes and the entrances closed off. The method of eradication in Guadalupe is described: The
infested arca is searched carcfully for nests. Each nest is destroyed with insecticides; effectiveness of
treatment is checked 2 weeks later. Ina short time, 50,000 nests were destroyed. Continued searches for nests
are made. (Summary by A. van S.) FOI

0838-3319 NEGRETEL., F. M. Control quimico de trips en yuca, Manihot utilissima Pohl, y evaluacién
de Ia coleccion Costeiia al ataque de los mismos. (Chemical control of thrips on cassava, Manihot
utilissima Pohl, and evaluation of the Costefia collection for resistance to their attack). Thesis Ing.
Eng. Monteria, Colombia, Universidad de Cérdoba, Facultad de Agronomia, 1973, 52p. Span., Suin.
Span., Engl., 11 Refs., lHlus.

Cassava. Entomology. Pest control. Cultivars. Resistance. Insect control. Pests. Injurious insects.
Insecticides. Leaves. Frankliniella, Colombia.

This research was donc at the Centro Nacional de Investigaciones Agropecuarias *Turipana™ (Cereté,
Colombia). The purpose was to classify the thrips which attack cassava (Manihot utilissima Pohl); to
determine their population dynamics; to describe their attack; and to evaluate the Costefia collection for
resistance to theirattack and to evaluate the effectiveness of the following insecticides: Dibrom-800 E 60 (600
cc| haa.i.), Gusathion E 25 (200 ccl haa.i.), Sevin PM 85(1 g| haa.i.), DDT PM 50 (420 g{ haa.i.), Roxion S-
S0 E38 (160 cc|ha a.i.), Malathion E 57 (450 cc| ha a.i.), Methyl parathion E 48(400 cc| ha a.i.), Meta-
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Systox E 25 (175 cc| ha a.i.), Toxaphene DDT 40-20 (1000 cc| ha a.i.), Dipterex SP-80 (420 g| ha a.i.) and
Ekatin E25(112.5 c¢| haa.i.). The following results were obtained: (1) The species, according to K. O'Neill of
the National Museum of Natural History from Beltsville (U.S.), is Frankliniella sp. Thysanoptera:
Thripidae. (2) The highest population level of this species is found in the rainy months. (3) The damage is
caused when nymphs and adults pierce their stylets in the under surfaces of the leaves and then feed on
exudates. This damage is done in tender leaves, shoots and buds. (4) Characteristic symptoms are generally
elongated, chlorotic spots, deformation of the leaf margin and diminishing of the leaf area and, finally,
germination of side buds. (5) Statistical analysis of the effectiveness of insecticides showed differences
between cach treatment and control but not among the insecticides themselves. (6) The greatest residuality
was found for the systemics like Roxion and Ekatin. It is important to note that during the first 90 days,
damage is under the critical level (15% of the leaf area lost). (7) Number of varieties in the various resistant
clones: Resistant 51, Highly resistant 9, Moderately resistant 8, Susceptible 4, Highly susceptible 0.
The bybrid CMC 15 11-35 was highly susceptible. (Author's summary) FOI

0839-1769 LEPAGE, H.S. GIANNOTTI, O.and ORLANDO, A. Combate ao mandarovd da mandioca
(Erinnyis ello L), (Control of cassava hornworm, Erinnyis ello L.) Biolégico 13:76-80, 1947. Port.,
lus,

Cassava, Pests. Injurious insects. Noxious animals, Erinnyis elln. Entomology. Insect control. Pest control.
Insecticides Brazil.

The cassava hornworm usually attacks from ‘Nov. reguiarly to Mar. with large yearly fluctuations. During
these months the crop has to be checked for hornworm presence. Mechanical control is possible, but
commonly Paris green, at 400 g| 100 liters water is used. Other products are lead or arsenium arsenates and
dinitrocyriohexylphenol. The latter product at 0.5% was most toxic to hornworms while DDT was only
toxic to tae larvae in their first three instars. (Summary by A. van §.) FOl

0840-0181 CALLAN, E., McC. Notes on cassava weevil-borers of the genus Coelosternus (Col.
Curculionidae). Revista de Entomologia (Brazil) 13(3):304-308. 1942. Engl., Sum. Engl., 7 Refs.

Cassava. Manihot esculenia. Pests. Noxious animals, lnjurious insects. Insect control. Pest control.
Entomology. Brazil.

Previous records of cassava weevil borers, Coelosternus spp., are reviewed. Coelosternus alternans Boh, and
C. tardipes Boh. are recorded as pests of cassava in Trinidad, B. W. 1. An account of observations on these
species is given and recommendations made for their control. (Author's summary). FOI

0841-0226 MANSFIELD-ADERS, W. Insectsinjurious to economic crops in the Zanzibar protectorate.
Bulletin of Entomological Research. 10:145-155. 1919. Engl.

Cassava. Manihot esculenta. Pests. Injurious insects, Noxious animals. Zanzibar.

Insects injurious to the following crops are included: cloves; coconuts; cotton; cereals (rice, maize and
millet); vegetables (cabbages, eggplant, cucurbitaceae, pigeon peas, ladies’ fingers, sweet potatoes, cassava);
fruit trees (citrus, mango, banana, soursop); shade and timber trees; and stored products. Cassava plants
habe been observed to be infested with Pseudococcus (Dactylopis) virgatus var. madagascarensis, Newst,
The red mite (Tetranychus sp.) is abundant in some plots and causes wilting and curling of the leaves.
(Summary by P.A.C.) FOl

0842-2298 FRAPPA, C. Les insectes nuisibles au manioc sur pied et aux tubercules de manioc en magasin
a Madagascar. I1. Insectes nuisibles au manioc en magasin. (/nsects harmful 10 cassava plants and 10
stored cassava tubers in Madagascar. il. Insecis harmful 10 stored cassava). Revue de Botanique
Appliguée et d'Agriculture Tropicale 18:104-109. 1938, Fr., 17 Refs.
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Cassava, Storage. Injurious insects, Tubcrs, Cereals. Noxious animals. Cassava chips, Processed products,
Africa. Asia,

The following insects are found to be noxious to stored cassava roots, chips and slices: Tenebroides
mauritanicus, Lophocateres pusillus, Cathartus advena, Necrobia rufipes de Guer, Rhizopertha dominica
Fab., Dinoderus bifoveolatus Woll., Minthea obsita Woll., Minthea rugicollis Walk., Sinoxylon conigerum
Gerst, Lyctus brunneus Steph., Lyctus africanus Les., Tribolium Jerugineum Fab., Tribolium confusum
Dur.. Alphitobius piceus Ol., Calandra oryzae Linne = Calandra quadrimaculatus Walker, Aracocerus
Jaciculatus. Brief notes are given on their morphology, damage and distribution. (Summary by J, L.S.)F0I

0843-2186 BRADLEY, W. G. Dominio de insectos en plantaciones de yuca. ({nsect control for cassava
plants.) Agricultura (Dominican Republic) 44(206):15-18. 1955. Span., Sum. Span., lllus,

Cassava, Noxious animals. Entomology. Injurious insects. Carpolonchaea chalybea. Pests. Insect control.
Pest control, Insecticides. Dominican Republic.

Damage to cassava in the Dominican Republicis due to two insects. A caterpillar that attacks cassava leaves
is described, but it is not identified by name. This caterpillar completely defoliates the plant, thus minimizing
tuber vield. DDT, applied at 1]4-1] 3 Ib| ha, was the best control measure. The other pest is a bud maggot
identified as Lonchaea chalyhea. A description of the damage it does is included. Malathion is recommended
for destroying this fly since IXDT was unsatisfactory. (Summary by J.L.S.) FOI

0844-2291 GUAGLIUMI, P. Contributo alla conoscenza dell'entomofauna nociva del Venezuela,
(Contribution to the knowledge of harmful insects from Venezuela). Rivista de Agricoltura
Subtropicale e Tropicale 49(7-9):376-408. (Cont.). 1965. Ital.

Cassava. En:omology. Injurious insects. Coelosternus granicollis. Noxious animals. Erinnyis ello. Pests.
Venezuela,

Notes on the historical development and present stage of entomology in Venezuela are presented. Scveral
crops, such as maize, rice, sugar cane, cotton, citrus spp., vegetables, potatoes, sweet potatoes, tobaco and
cassava are briefly described. The most important harmful insects affecting some of the aforementioned
crops are treated in detail; less important pests are mentioned briefly. (Summary by H.J.S.) FOl

0845-0631 KROCHMAL, A. and CUBERO, J. A cassava insect. World Crops 19¢6):23. 1967. Engl.,
Illus.

Cassava. Entomology. Pests. Noxious animals. Injurious insects, Insect control. Pest control. Erinnyis
alope. Virgin Islands.

Larvae of the Sphingid Erinnyis alope (Dru.) are recorded attacking cassava (Manihot esculenta) in St.
Croix (U. S. Virgin Islands).A spray of DDTor carbaryl(Sevin) applied at the beginning of an attack gave
control. (Summary by Review of Applied Entomalogy) FOI.

0846-3116 INSECT PESTS and fungolid diseases in Barbados, 1912-13. Agricultural News 13(315):170-
172. 1914, Engl.

Cassava. Injurious insects, Erinnyis ello. Insecticides. Insect control, Pests, Noxious animals. Pest control.
Insect agents,

This paper contains information mainly on cotton and sugar cane pests. For cassava it describes a serious
attack of Erinnyis (Dilophonota) eflo. Four broods were observed 30 days apart. Effective control was
obtained with lead arsenate and Paris green. Caterpillars, pupae and adults were preyed upon by birds.
Polistes sp. preyed on larvae, No tachina Nies or others were found. (Summary by A. van §.) FOI
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0847-0391 ROMEROS.. J. I. and RUPPEL, R. F. A new species of Silba (Diptera, Lonchaeidae) from
Puerto Rico. Journal of Agriculture of the University of Puerto Rico 57(2):165-168. 1973. Engl., Sum.
Engl., Span., 9 Refs.

Cassava. Injurious insects. Noxious animals. Pests. Entomology. Puerto Rico.

Silba perezi n. sp., a fly that attacks cassava tips, is described and illustrated, and characters are given to
separate it from S. batesi, the most closely related species. (Author’s summary) FO1

0848- 3386 COMBATA A broca. Queime os restos de cultura de mandioca. (Fight the stemborer. Burn
cassava waste materials). Sio Paulo. Coordenadora de Assistencia Tecnica Integral. lnstrugﬁes
Praticas no. 90. 1972. 2p. Port., lllus,

Cassava. Injurious insects. Entomology. Pest control. Pests. Brazil.

A coleopterous stemborer (* Broca das ramas™) causes great damage to cassava, Leaf tips atrophy and dry
up: eventually the plant dies. The insect is white (body) and light grown (head). 1t makes tunnels and round
perforations in the branches. Infected plant should be pruned during the cold season, and the waste material
should te burned. (Summary by H.J.S.) FO1

0849-0205 CARDENAS, R. Principales plagas de la yuca y su control. (Major pesis of cassava and their
conirol). In Instituto Colombiano Agropecuario. Curso intensivo del cultivo de yuca. Palmira,
Colombia. Centro Nacional de Investigaciones Agropecuarias, 1972, pp.14-19. Span.

Cassava, Noxious animals. Injurious insects. Pests. Entomology. Erinnyis ello. Aleyrodidae. Bemisia. Silha
pendula. Tetranychus telarius. Mononychus planki. Pest control. Insect control. Insecticides. Colombia.

A description is given of the main pests of cassava and their control. The following species arc considered as
potential pests: stemborers, Acanthoderes nigricans Lammeere, Eulechriops manihoti Monie, Eubulus sp.,
Coelosternus sp.; and foliage insects, Vatiga manihotae (Drake). (Summary by J.1..S.) FOl

0850-2296 FRAPPA. C. Description de Bemisia manihotis nov. sp., Aleurode nuisible au manioc a
Macagascar. (Description of Bemisia manihotis nov. sp., an Aleyrodidae which isharmful to cassava
in Madagascar). Bulletin Economique de Madagascar no. 11:267-268. 1937. Fr., | Ref.

Cassava. Noxious animals. Injurious insects. Bemisia. Leaves. Pests. Vectors. Entomology. Cassava mosaic
virus. Diseases and pathogens. Aleyrodidae. Malagasy Republic.

This insect has been observed only on the underside of the cassava leaf. It seems to be rglated to the attack of
cassava mosaic discase. A description is given of mature and immature stages of the insect. (Summary by
H.J.S.) FOI

0851-0055 REINIGER, C. H. O marandovd dos mandiocais. (The cassava hornworm). Boletim do
Campo 3(16):1-3. 1947. Port., 1llus.

Cassava. Injurious insects. Erinnyis ello. Insect control. Pests. Noxious animals. Pest control. Brazil,

The cassava hornworm Erinnvis elo is a cassava pest in Rio Grande do Sul, Sta. Catalina, Rio de Janciro
and the Federal District. The pest status varies according to ecological conditions but is most important
from November-March. There are 3 generations of hornworms per season. The cggs, (measuring 1.4 mm)
are laid at night and hatch in 4-7 days. The larvae, variable in color, develop in 15 days into a pupa. from
which the gray-striped adults emerge. Mechanical control of eggs, larvae and pupae. is possible. Chemical
control is possible with lead arsenate (350-500 g| 100 liters water). Kryocide dusted at 0.75% is also
recommended. Adults can be attracted to light, (Summary by A. van §.) FOl.
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0852-1838 KORYTKOWSKI, G.. A. and SARMIENTO P., A. Hyperdiplosis sp, (Dipt.:
Cecidomyiidae), un insecto formador de agallas en las hojas de yuca. (Hyperdiplosis sp. (Dipu..
C evi:lomyi:lae*: gall-forming insect on cassava leaves). Revista Peruana de Entomologia 10(1):44-50.
1967. Span., Sum. Span., Engl., 9 Refs., llus.

Cassava, Noxious animals. Injurious insects, Pests, Galls. Cecidomyiidae. Entomology.

Larvae of a Cecidomyiid fly, identified as Hyperdiplosis sp., were found making galls on cassava leaves in
increasing proportion, mainly on the northwestern coast of Peru where it is possible to find plants showing
heavy damage. The work includes description of imago and immature stages, biology and life cycles,
damage symptomatology and a list of natural enemies. (Author's summary) FOI

0853-1750 CALLAN, E. McC. The gall midges (Diptera, Cecidomyidae)of economic importance in the
West Indies, Tropical Agriculture (Trinidad) 18(6):117-127. 194]. Engl,Sum., Engl., 15 Refs., lllus.

Cassava. Maniliot esculenta, Pests. Injurious insects. Noxious animals. Eudiplosis brasiliensis.
Cecidomyiidae, Entomology. Trinidad and Tobago.

The following 8 species of gall midges are considered of economic importance in the West Indies: Convaring
sorghicola Coq. (sorghum). C. Ivcopersici Felt (tomatoes), C, gossypii Felt (cotton), Porricondila BOSSYPIT
Coq. (cotton), katrophobia brasiliensis Rubs. (cassava), Erosomyia mangiferae Felt (mangoes), Asynapta
mangiferae Felt (mangoes) and A. citringe Felt (citrus). The life cycles of these species are analyzed: the
nature and extent of the damage caused, together with recommended control methods, are discussed.
(Summary by T.M.) FO|

0854- 2041 SIVAGAMI, R. and NAGARAJA-RAOQ, K.R. Control of the tapioca scale, Aonidomytilus
alhus Ckll. Madras Agricultural Journal 54(6):325-327. 1967. Engl., 3 Refs,

Cassava. Injurious insects. A onidomytilus albus. Insect control. Insecticides. N oxious animals. Pest control,
India.

Descriptions are given of the damage caused to plants by the cassava scale insect. Two field experiments
using 9 chemicals were conducted to develop a method to control the pest. In both experiments, Mcta-
Systox (16 spray) was found to be the most cffective in minimizing scale incidence on cassava. Parathion
and malathion (premium grade) a1 0.05 and 0. 16¢ concentrations were also found to be cqually effective. For
more effective control, it is advisable to use healthy, uninfested planting material: diseased plants should be
removed promptly and destroyed. In cases of severe attack, application of the chemical may be repeated to
ensure maximum pest reduction. (Summary hy 11.4.5.) FOI

0855-1543 COSTA, J. M. DA. Resultados experimentais obtidos no contrfle do Fcaro da mandioca,
" Mononychus tanajoa” (Bondar, 1938). (Control of the cassava spider mite, Mononychu:s tanajoa).
Cruz das Almas, Brasil. Universidade Federal da Bahia, Escola d¢ Agronomia. Brascan Nordeste.
Serie Pesquisa 1(1):25-30. 1973, Port., Sum. Port., Engl., 8 Refs.

Cassava. Manihot esculenta. Noxious animals. Injurious mites. Pests. Mite control. Pest control.
Acaricides, Mononychellus tanajoa. Entomology. Brazil.

The cassava leaf mite Mononychus lanajoa becomes a very serious pest during dry and hot weather in the
northgrn areas of Brazil, especially in the state of Bahia. One experiment was carried out at the Escola de
Agronomia, P.P.-1, Brascan Nordeste Progect using 2 specific acaricides(ZoIone and Chlorohenzila(e)and 2
insecticides-acaricides (Rhodiatox and diazinon). Both phosphorous compounds, | clorinate insecticide
{endrin) and a fungicide-acaricide (Dithane M-45) were used in spray to control the cassava mite. The results
obtained led to the following conclusions: (a) All insccticides presented good results when compared
statistically with control lots; (b) The insecticides Dithane M45 and enuvin gave the same results; (c)
Rhodiatox and diazinon gave similar results witha high percentage of efficiency; (d) The best insecticide was
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Zolone, which gave the highest percentage ot control, 100. Phytotoxic action of the insecticides on the leaves
was not observed. (Author's summary) FO1

0856-3892 PIGATTI, A, FIGUEIREDO, M. B.and ORLANDO, A. Experiencias de laboratorio sobre
a atividade de novos inseticidas contra o mandarovi da mandioca. ( Performance of new insecticides in
the control of the cassava hornworm, Erinnyis ello). Biologico 26(3):47-51. 1960. Port., Sum. Engl.,
12 Refs.

Cassava. Pests, Injurious insects. Noxious animals. Erinnyis ello. Insect control. Pest control. Laboratory
experiments. Insecticides. Brazil,

During a hornworm outbreak in the state of Sdo Paulo, there was an opportunily to test several new
insecticides for its control. Larvac of last instar were dusted with 12 different produects in the partial-vacuum
apparatus described by Farrar ctal. By contact, endrin (1.5%) and Sevin (10%) caused higher mortality than
did toxaphene (20¢7). which has been used so far for the control of this pest. The other chemicals tested were
less efficient. (Author's summary) FO{ '

0857-0156 CALLAN, E. McC. Some economic aspects of the gall midges (Diptera, Cecidomyidae) with
special reference to the West Indies. Tropical Agriculture (Trinidad) 17(4):63-66, 1940. Engl., Sum,
Engl.. 7 Refs.

Cassava. Entomology. Pests. Injurious insects. Noxious animals, Eudiplosis brasiliensis. Cecidomyidae.
Galls. Trinidad and Tobago.

The larval feeding habits and economic importance of the Cecidomyidae are discussed, and contro)
measures are reviewed. The West Indian gall midge fauna is discussed with reference to the sources from
which it has been derived. The following 8 species are considered as pests of West Indian crops: Contarinia
gossipii Felt (cotton), C. lycopersici Felt (tomatoes), C. sorghicola Coq. (sorghum), Porricondyla gossypii
Coq. cotton), Jatrophobia brasiliensis Rubs. (cassava). Asynapta citrinae Felt (citrus), A mangiferae Felt
{mangoes) and Erosomyia mangiferae Felt (mangoes). (Author's summary) FO1

0858-2067 KAUFMANN, T. Biology and feeding habits of Zonocerus elegans (Orthoptera: Acarididae)
in Central Tanzania. American Midland Nuturalist 87(1):165-171. 1972, Engl., Sum, Engl., 8 Refs.,
Htus.

Cassava. Entomology. Pests. Noxious animals. Injurious insects. Tanzania.

Zonocerus elegans Thunberg breeds once a year and its nymphal eclosion is correlated with the onset of the
rain. No mass migration, either of nymphs or adults, takes place in this species. Males matured first, but their
mating attenipts were rejected until females became receptive about 2 weeks later. Oviposition followed 2-3
weeks after the first mating. Z. elegans feeds on a wide variety of plants, many of which are economically
important: but herbs are preferred to grasses. Although cassava, Manihor wilissima,is cxlcnsfvcly eaten in
cultivated fields of Tanzania, adults having no access to this plant as a part of their dict during the nymphal
period. rejected it altogether in captivity. Dictary experiments showed that individuals reared on garden
flowers vielded better results with respect to development, body size, mortality, fecundity and longevity of
Afle than those fed on wild plants. (Awthor's summary, FQ

0859- 1819 FONSECA. J. P. DA. Combate ao “Mandarovd" da mandioca. (Control of the cassava
hormwvorm).  Notas Agricolas (Brazil) 6:389- 294. 1943, Port.

Cassava, Injurious insects. Pests. Insect control. Erinnyis ello. Noxious animals. Pest control. Brazil.

In Silo Paulo two principal pests of cassava are the hornworm and the stemborer, The hornworm, Erinnyis
ello, oviposits at night on cassava; cggs arc placed singly. In 4-5 days the eggs hatch. The larvae are variablein
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color. In 14-17 days the larvae matu: and pupate under plant debris. About 15-18 days later, the moths
appear. When older plants are attacked. their root starch content is lowered while young plants may die, It is
necessary to check plantations for presence of larvae. Heavily infested areas should be controlled. Besides
removing larvae and pupae. chemical control of larvae may be needed. The best products are lead arsenate
and paris green. Lead arsenate is sprayed at 400 g| 100 liters water, Paris green at 500 g} 500 liters water, with
3,000 g lime added as an adhesive. Another adhesive is cassava starch at 500 g| 100 liters water, 100 ml oil per
100 liter water can also be used as adhesive. Soap solutions may also be used to control larvae; plants should
be well wetted. Older larvae are more difficult to control and have caused more damage by then, Observed
insect resistance to these products is probably due to small dosages or applications in prepupal stages.
Digging canals and filling them with plant debris will attract the larvac to pupate there, where they can be
destroyed easily. Good mechanical weed control will kill many larvae and pupac. (Summary by A. van S.)
FOI

0B60-1768 CASSAVA STEM borer. Agricultural News (West Indies) 14(340):155. 1915. Engl., lllus,
Cassava. Pests, Injurious insects. Noxious animals. Insect control. Entomology.

Specimens of an insect attacking the stem of cassava plantsin St. Vincent were recently received at the office
of the Imperial Department of Agriculture. Cassava growingat the Experiment Station was rather seriously
attacked, and a considerable amount of injury resulted. The insect has been identified as a species of
Cryptorhynchus, a genus which is credited with an unusual number of specics in the West Indies and the
American trapics. The most common and abundant Crytorhynchus is probably the scarabee or Jacobs of the
sweet potato, C. hataiae. Another form is C. corticalis, which is known as a borer in ornamental crotons in
St. Vincent and Grenada, while another species sometimes causes injury by boring in the wood of orange and
similar trees. The cassava stemborer is larger than the scarabee, The adult being 1|4 in. the pupa 3| 8in,and
the full-grown larva®about 12 in length. The pupa very much resembles that of the scarabee. The cassava
stemborer is so little known that there has been no opportunity of testing methods that may be used for its
control. It is suggested. however, that all material for planting should be quite free from infestation and, in
fact, that no plant material should be taken from any field knownto be or suspected of being infested by this
insect: and all bits of stem in infested fields should be carefully removed from the fields and either burned or
deeply buried in order to kill the grubs and beetles in them. (Full text) FO)

0861-3474 LUTTE CONTRE le fourmi manlioc. (Cassava ant control). Lyon. Pechiney-Progil. Circulaire
Technique Hors Séries no. 24, 1956, 3p. Fr.

Cassava. Injurious insects. Noxious animals, Pests. Pest control. Entomology.

The term “cassava ant™ applies to many species of the genus Atta and sometimes to species of the genus
Acromyrmex. This pest may be controlled inside the hive with the application of dibromoethane and aldrin;
parathion, aldrin and Zithiol are applied on the hillocks, Infested plantsare sprayed with Zithiol. (Summary
by J.1.S.) FOI.

0862-2131 LEEFMANS, S. De cassave-Oerets. (The cassava white grubs). Java Departement van
Landbouws. Mededeelingen van het Laboratorium voor Plantenziekten no. 13. 1915, 120p. Dutch.,9
Refs., Illus.

Cassava. Inlurious insects. Pests, Noxious anlmals. Insect control. Leucopholis rorida. Biological control.
Pest control. Entomology.

Cassava is grown on sandy soils, which makes white grub control by heavy irrigation impossible. The white
grubs were probably present because coffee, one of its host plants, had been planted on these soils previously.
The biology of Leucopholis rorida Fab, Lepidiota stigma and other white grubs is given, as well as a
description of their parasites. Insecticides and stake treatments are also discussed, (Summary by H.P.R.)
FO1
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0863-4349 FONSECA, J. P. DA. Mandsraova da mandioca. (The cassava hornworm). S¥o Paulo,
Secretaria de Agricultura, Instituto Biolagice. Folheto no. 98. 1943. 14p. Port,, lllus,

Cassava. Injurious insects, Pests, Insect control. Erinnyis ello. Insecticides, Noxious animals. Pest control,
Entomology. Brazil,

The cassava hornworm, Erinnyis ello is one of the 2 principal pests, the other being'the stemborer. The
hornworm is distributed from southern Brazil 1o Canada. It has been reported since 1896 on various
Euphorbiaceae and is most abundant in Jan. and Feb. The female lays an average of 30 eggs, singly on the
upper surface of cassava leaves. Eggs measure 1.3 x 1.5 mm and hatch in 4-6 days. Upon hatching larvae
measure 5 mm: they molt several times. Larvae show color polymorphism. On the 12th day of the larval
instar, they enter the prepupal stage, and 3 days later the pupae are formed. The male and fernale moths are
briefly described. Generally an attack starts on the younger leaves but complete defoliation can occur,
including consumption of shoots. Larvae may crawl some distance to find a place to pupate under plant
debris. The pupal stage lasts 16-18 days. Young plants can die from a hornwormattack. while starch content
of the roots may be reduced in older plants. It is necessary to check cassava fields constantly for the presence
of hornworm larvae. Infested spots should be treated, followed by a general preventive treatment. Insect
constrol is possible with lead arsenate (400 g] 100 liters water or Paris green 500 g| 500 liters water). For the
latter, 3.000 slaked lime| 500 liters water is recommended as a sticking agent; for lead arsena.c 100 ml oil is
recommended. Other sticking agents are cascin, various oils, cassava starch or soap. One has to spray the
whole plant, rains will render sprays ineffective. Mature larvae are resistant to the insecticides because they
have stopped feeding. Mechanical control of the larvae is possibly by collecting and destroying them. Pupae
can be collected and destroyed by digging ditches and filling them with plant debris, where larvac willpupate
and pupae can be collected. These ditches also serve to prevent spreading of infestations. Other control
measures include weed control, which kills many pupae, and construction of wide atleys to separate ficlds.
Predatory insects include Calosoma retusun (Carabeidae) and Alcoeorrhynchus grandis (Hemiptera), One
Calosoma can destroy dozens of larvae per day. A. grandis sucks larvacempty. Other predators are Polistes
wasps. The fly Oxysarcodexia, as well as the Tachinid fly Delnosia sp., parasitizes larvae. Parasites include
other microhymenopterus of the Apanteles and species of Elachertidae and Chalcidae. Birds prey on larvae
too. (Summary by A. van S.) FOl

0864-3078 BODKIN, G. E. The cassava hawk moth (Diplodia phonota Ello), Journal of the Board of
Agriculture of British Guiana 6:17-27. 1912, Engl.

Cassava. Injurious insects. Pests. Insect control. Insecticides. Noxious animals. Pest control. Entomology.

Synonyms of the hornworm are Sphinx ello, Anceryx ello and Dilophonota ello. Besides cassava, it attacks
rubber and several other plants; the host range is restricted to Euphorbiaceae. Under laboratory conditions
the life cycle is as follows: Eggs are generally laid on the upper surface of leayes. An average of 200
cgps | female was found. Eggs hatch in 5 days. The larval stages last 17 days. Larvac show color
polymorphism and lose their horn in the 4th instar. Several full-grown larvac can be heard feeding at a
distanee. Full-grown larvae descend the plant to find a place to pupate under plant debris. Heavy egg
parasitism by Telenomous dilophonotae was observed. Larval parasitism by a Tachinid was also observed
Control by lead arsenate spray is effective. Lead arsenate or Paris green is also effective when lighly dusted.
IFurther contro! is achicved by removing larvae by hand. Eggs should be destroyed: those with parasites
should be kept until parasites emerge, when they can be released. Pupae canalso be collected and destroyed.
(Summary by A. van 8.) FOI

(1865-3320 COMBATA A broca do broto da mandioca. (Control of cassava shoot fly). Sao Paulo, Brasil.
Coordenadoria de Asistencia Técnica Integral. Instrugoes Prdcticas no. 127. 1972, 2p. Port., Illus.

Cassava. Injurious insects. Noxious animals. Pests. Insect control. Pest control. Entomology. Brazil.

This is a pamphlet addressed to farmers. It deals with the damage caused by a cassava shoot fly and its
control in Brazil. (Summary by 1.J.5.) FO1
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0866-1817 ZACHER, F. Kafer an Tapiokawurzeln. (Beetles in cassava roots). Mitteilungen der
Gessellschaft fiir Vorratsschutz E. V. 6(5):53-56. 1930. Germ., 11 Refs., Illus,

Cassava, Injurious insects, Storage. Deterinration. Pests. Noxious animals. Dried tubers. Entomology,

A brief explanation is given of cassava production and its uses, Seven beetles were found attacking stored,
dried roots. There were Sinoxylon sp. (S. cornigerumis reported in the literature), Sitophilus orvzae (L.) (S.
exarata is reported), Laemophoeus ferrugineus Steph, Latheticus oryzae' Woth, and Necrobia rufipes Dg.
The 2 most important species were Araeocerus fasciculatus (the coffee bean weevil) and Rhizopertha
dominica F.; especially the lattor desjroyed roots rapidly. A brief description of the species is given., A.
Jasciculatus develops in 5-6 weeks; the adults live for several months. R. dominica females may lay 300-500
eggs among the stored products. The larvae feed on many different foods including flour. . The insects
attacking stored products are divided into § groups: (i) those attacking stored grain (S. oryzae, R. dominica
and A. fasciculatus), (2) those feeding on waste products (L. Serrugineus, L. oryzae), (3) those feeding on
fungi. (4) predators, and (5) parasites. S. oryzae normally attacks grain so the fact that it attacks cassava
roots in interesting. The presence of cyanide did not seem to have any influence on the insects instored roots,
(Sununary by A. van S.) FOI

0867-0511 URUETA, E. J. Mononychus planky, a potential pest to Manihot in Colombia. Tropical
Root and Tuber Crops Newsletter no. 3:14. {970. Engl.

Cassava. Noxious animals. Injurious mites. Manihot. Mite control. Pest control. Pests. Entomoiogy.
Insecticides. Colombia.

Production of Manihot as a food and for industrial purposes has increased in Colombia. The foliowing pests
are considered as the most important: the hornworm Erinnyis ello, a fly Carpolonchaea sp. and the mite
Mononychus planky McG, which has caused considerable damage at the Experiment Station of the
Instituto Colombiano Agropecuario, ICA (Palmira, Colombia). This mite, as well as the damage it causes, is
described. It retards plant growth and is very serious in the case of small plants. A field test was carried out to
check the effectivencss of 9 pesticides. The products used were: 1642, Bidrin, Zolone, Fundal, Roxion,
Lannate, Nuvacron, Kelthane and Tedion. Good control was obtained with Nuvacron, Bidrin, Roxion and
Fundal. None of the 9 pesticides were phytotoxic. (Summary by J.L.S.) Fol

0868-3493 DEVEZ, G. La fourml-manioc, Oecodoma cephalotes. Sa destruction méthodique par
Panhydride sulfureux liquifié. I11. Procédés de destruction employés. (The cassava ant, Oecodoma
cephalotes: its control by liquid sulfur dioxide. 111, Methods of destruction used). Agronomie
Coloniale 2:13-18. 1914. (Cont.). Fr.

Cassava. Pests. Injurious insects. Noxious animals. Insect control. Pest control. Insecticide,

Carbon disulfide (CSz) was successfully used to destroy ant nests; it was poured into the nest, followed by
water. No damage was done to the trees around the nests. However, it was necessary to apply 20-40 kg fora
large nest, which is uneconomical, Less CSg can be used by igniting it to produce toxic sulfur dioxide. In this
way, | kg of CSz,which expands to 391 liters at 30°C, can be used. (Summary by A, van S.) FO}

0869-01i5 URUETA, E. and LAGOS, E. Control de un dcaro en yuca. (Control of a cassava mite). In
Congreso Nacional de Ingenieros Agrénomos, 49, Barranquilla, Colombia, 1967, Memorias.
Agricultura Tropical (Colombia) 1968:104. 1968. Span.

Cassava. Leaves. Acaricides. Injurious mites. Mite control. Entomology. Manihot esculenta. Colombia.

This article describes briefly an unidentified mite that attacks cassava (Manihot esculenta Crantz) found in
the collection at the Centro Internacional de Investigaciones Agropecuarias, Palmira (Colombia). Also
included is a description of damages caused by the mite and insecticides used to control it. (Summary by
P.A.C.) FOI
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0870-2297 FRAPPA,C. Lesinsects nuisibles au manjoc sur pied et aux tubercules de manioc en Magasin
& Madagascar. (Harmful insects of cassava plants and stored tubers in Madagascar). Revue de
Botanique Appliquée et d'Agriculture Tropicale 18(197):17-29. (Cont.). 1938. Fr., 23 Refs.

Cassava, Injurious insects. Bemisia. Aleyrodidae. Noxious amimals. Entomology. Pests. Insect control. Pest
control. Malagasy Republic.

Cassava is the third most important export crop. The most important pests are the following: (1) Isoptera.
Termites damage recently planted stakes. Of about 12 species, the most important belong to the genus
Coptotermes. For control, the stakes should be treated with insecticides; planting should he done during the
rainy season to ensure rapid growth, (2) Orthoptera (Locustidae ex Acrididae). There are 4 important
species; these grasshoppers cause damage hy defoliation. (3) Hemiptera: The species Bemisia manihotis Fr. is
the most important because it transmits, the mosaic virus discase. Mytilaspis dispar forms colonies on
branches and causes severe damage during the dry season; yields amount to only 2-3 tons| ha. Control is
obtained by planting uninfested material or by treating stakes with insecticides. (4) Coleoptera. This
Dynastide destroys stakes and young shoots. Two leaf-cating beetles are also reported. (5) Lepidoptera.
Only Prodenia litura Fab. (noctuid) is widespread and has a great number of host plants. The larvae cut off
young shoots emerging from the soil, typical of cutworm damage. (Summary by A. van S.) FO1

0871-0765 BARRIOS,, J.R. Reaccion de veinticinco variedades de yuca, Manihoi esculenta, al ataque de
icaros.{Reaction of twenty-five cassava, Manihot esculenta, varieties to acarid attack). Maracay,
Universidad Central de Venezuela, Instituto de Agronomia, 1972, 8p. Span., 5 Refs.

Cassava. Cultivars. Injurious mites. Pests. Noxious animals. Entomology. Venezuela,

The Agronomy Institute in Maracay carried out a ficld trial to test the reaction of several cassava varieties to
acarid attack. All the varieties were attacked by an acarid which is possibly Eotetranychus planki (McG.).
Damage observed included (a) deformation and decoloration of leaves, which dry up and fall off; (b)
abnormal growth processes, resulting in a great number of apical buds being formed; and (c) death of apical
shoots and sometimes the whole plant. Heavier damage occurs during the dry season when the-acarid
population is larger. During the rainy season, this population decreases and the plants recover because of the
higher moisture contained in the air and the soil (Author’s stunmary) FOL.

0872-1795 COSTA, R. G. Mandarovéd da mandioca. (The cassava hornworm). n.p. Secretarfa de
Agricultura, Industria y Comercio. Divulgacién de Secqao de Informagoes e Publicidade Agricola no.
73. nd. 2p. Port.

Cassava. Injurious insects, Pests. Insect control. Erinnyis ello. Insecticides. Noxious animals. Pest control.
Entomology.

The cassava hornworm, Erinnyis ello, causes great damage to cassava plantations. It is a pest from Dec.-
April, during which time 3 generations develop. Control is possible with 109 chlorinated camphene at 20
kgl ha; 200, at 15 kg|h; 409% at 500 g} 100 liters water with 800-1,000 litersjha; and in emulsifiable
concentrate of 3 liters|ha. Rhodiachlor 20-0 (409%) at 15 kg| ha is also cffective. (Summary by A. van S.)F01

0873-3193 MONTE, O. Mandarovd da mandioca. ( The cassava hornmworm). Biologico (Brazi}) 7(2):38-
39. 1941, Port.

Cassava. Erinnyis ello. Insect control. Insecticies. Entomology. Bra.il.

Due to an increase in cassava production, the attack of the hornworm Erinnyis ello has increased. A short
description of its biology is given. Besides natural control by birds and other animals, chemical control is
possible with lead or calcium arsenates at 400 g| 100 liters of water every 15 days as longas the pest occurs, A
survey of the fields is necessary to find early attacks. (Surmumnary by A. van S.) FOl
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0874-0615 COSENZA, G. W. and CORREA, H. Estudo da cochonilha da mandioca na regiiio Centro-
Oeste. (Sutdv on the cassava scab in the Middle West region). In Reuniao da Comissio Nacional da
Mandioca, 5a., Scte Lagoas, Minas Gerais, 1971, Anais. Sete Lagoas, Minas Gerais, Instituto de
Pesquisa Agropecuaria do Centro-Oeste. 1971, pp.41-42. Port.

Cassava. Entomology. Leaves, Tubers. Pests. Injurious insects. Noxlous animals. Insect control. Pest
control. Brazil,

The scale insect, of the Margarodidae (genus Eurhizococus or Monophebus), appeared in Sete Lagoas
(Brazil) some years ago. The insect attacks the leaves and roots of cassava, A description of the insects, as
well as methods to control the pest, are given. (Summary by H.J.S.) FO|

0875-0539 ROBBS, C. F. O hexacloreto de benzeno (CHC) no combate ao mandarova da mandiocs
(Erinnyis ello L.). (Hornworm, Erinnyis ello L., control with benzene hexachloride, BH-
Agronomia (Brazil)'8(3):337-340. 1949. Port., 3 Refs., lllus.

Cassava. Injurious insects. Entomology. Erinnyis ello. Insecticides, Pests. Noxious animals. Insect control.
Pest control. Brazil.

The effectiveness of BHC in the control of Erinnyis ello was studied. It was found that 30 kg| ha of BHC (2%
gamma isomere) was effective when applied as a spray. Extension work was done in training farmersto usc a
fumigator. Spraying was done with a light breeze. (Sumunary by J.L.S.) FOI

0876-4484 NYIIRA, Z. M. Biological studies on the cassava mite, Mononychellus 1anajoa (Bondar)
(Acarina; Tetranichidae). Kampala, Uganda, Kawanda Research Station, 1973, 6p. Engl. 6 Refs.

Paper presented at International Symposium on Tropical Root Crops, 3rd, lbadan, Nigeria, 1973,
Cassava, Manihot exculenta. Mononychellus tandgjoa. Acaricides. Biological control. Entomology. Uganda.

Bioecological studies on the cassava mite Mononychellus-tangjoa (Bondar) are described. Although the use
of acaricides may be deemed desirable for the control of the green cassava mite, they do not present
satisfactory long-term solution to the country-wide infestation. The complexity of the problem calls for a
carefully conceived, integrated control program in which a diversity of rescarch scientists would participate.
(Summary by D. H. and L. J.) FOl

0877-2383 PLAGAS DE la yuea. (Cassava pests). In Bogoté. Instituto Colombiano Agropecuario.
Control de Plagas. Asistencia Técnica. Manual No. | n.d. pp.7L.Span.

Cassava. Carpolonchaea’chalybea. Erinnyis ello, Injurious mites, Insect control. Insecticides. Mite control.
Colombia.

This paper consists of a one-page table. Data refer to procedures for chemical control of 3 insects injuriousto
cassava: Carpolonchaea chalybea, Erinnys ello and Mononychuy planki. (Summary by H.J.S.) FOI.

0878-2249 DEFONTAINE. Destruction de la fourmi Tamszare par le carbure de calcium. (Destruction
of the Tamagure ant using calcium carbide). Agri:ulture Pratique de Pays Chauds 2-3:742-743 1902-
1903. Fr.

Cassava. Pests. Injurious insects. Noxious animals. Insect control. Pest control.

The Tamagure ant (leal-cutting ant) causes great damage to cassava in South America. The female ant,
about the size of a fly, is black. In March, after the first rains, the females leave the colony, fly and mate in the
evening, bite off their wings and dig a nest about 50 cm deep in the soil. A month later,thousandsof workers
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are born. The ants can defoliate coffee, cacao, cassava, etc. up to more than a kilometer from their nest in few
days. A South American planter recommends acetylene gas for their control. Calcium carbide is applied,
pulvorized at 10 glnest with 20 liters of water. After 15-20 minutes, the gas mixture is exploded by a
pulverized torch. This is an extremely dangerous method. (Summary by A. van S.) FOl

0879-4485 BENNETT, F.D. and YASEEN, M. Investigations on the Cassava mite AMononychellus
tanajoa (Bondar) and its natural enemies in the Neotropics; report for April 1974-March 1975, Curepe,
Trinidad. Commonwealth Institute of Biological Control. Report. 1975. 14p. Engl., 3 Refs., Illus.

Cassava. Mononychellus tanajoa. Mite control. Acaricides. Biological control. Insect agents. Entomology.
Trinidad and Tobago.

In April of 1974, a study was carried out in Trinidad to identify the natural enemies of the green spider mite of
cassava, Mononychellys tanajoa (Bondar), and related cassava mites in the Neotropics and to select
promising predators for trials in Africa. The following aspects are dealt with; effect of plant age on levels of
infestations, the biology of M. ranajoa, methods of dispersal and populations studies. The dominant and
most widespread predator was Oligota minuta; other natural enemies encountered were an unidentified
thrips (Thysanoptera), a Cecidomyiid, 2 unidentified Coccinelids and 2 Phytosciid mites, Typhlodromalus
limonicus and T. rapax. The effect of anacaricide (Galecron) at the rate of 2.2 g| gal every 3-4 weeks was also
studied. Preliminary results suggest that although populations of the mite are reduced initially, they build up
again fairly quickly; the predators, however, do not reappear during the first 10 days after treatment, A brief
review is also made of field work being carried out in St. Kitts, the Bahamas, Panama and Mexico,
(Summary by L.C. Trans. by T.M.) FOI

0880-0067 DINTHER, J. B. M. VAN. Insect pests of cultivated plants in Surinam. Paramaribo,
Surinam. Landbouwproefstation in Suriname. Bulletin no. 76. 159p. 1960. Engl., {91 Refs., llus,

Cassava, Pests. Injurious insects. Noxious animals, Entomology. Surinam.

The pests occurring on cassava in Surinam are briefly described: whiteflies; thrips (Corynothrips
stenopterus); Phivctaenodes bifdalis; Phoenicoprocta vacillansand P. sanguinea; hornworm, Erinnyis alope
and E. ello; gall midge (latrophobia brasiliensis); shoot fly (Lonchaea chalybea); Telenomus delophonaiae, a
hornworm egg parasite and leaf-cutter ants (A. sexdens). (Summary by A. van §.) FOl

See also 0329 0418 0585 0711 0587 0589 0793 0800 1464
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F02 Rodents and other Noxious Animals -

0881-3036 HALL, C. J. J. VAN. De gezondheidstoestand van onze cultuurgewassen in de Jaren 1920 (
1921. (Pests occurring in 1920 and 1921), Teysmannia 33(1-2):15-23. 1922. Dutch., 5§ Refs.

Cassava. Noxious animals. Pests.

Wild hogs destroy much cassava. and spide mites also occur. In a long dry season (1918). damage w;
considerable. In 1920 and 1921, relatively wet vears, damage was less. (Summary by A. van S.) F02

0882-3327 DAS, N. M., NAIR, M. R. G. K. and JACOB, A. On the occurrence and control 1
Harpurostreptus sp., a new millipede pest of cultivated crops in Kerala. Indian Journal ¢
Entomology 28(4):563-566. 1967. Engl., Sum. £ngl.

Cassava. Pests. Noxious animals. Pest control. Tubers. Insecticides. India.

The millipede Harpurostreptus sp. has been recorded as a new pest damaging roots of cassava and chillies i
Calicut (Kerala). Baits containing 5% BHC, 59 DDT. 0.625¢; endrin, 0.625% parathion, 5C¢ Sevin, §¢
calcium arsenate or 2.5¢; malathion, 1067 jaggery, and the rest bran gave 82,92, 96,72, 52 and 120% mortalit
respectively, in 72 hours. Only BHC (0.2¢7 spray) was effective as a contact. Drenching the soilto a depth
2-3 in a 0.2% concentration of BHC gave 93¢ mortality in 48 h. (Author’s summary) F02

0883-0260 PAPRZYCKI, P. Notas sobre los enemigos de fa yuca. (Notes on the enenties of cassava,
Revista Chilena de Historia Natural Pura y Aplicada 8:146-149. 1945, Span., Nlus.

Cassava. Coelogenis fulvus. Pests. Noxious animals. Rodents. Dasyprocta variegata. Peru,

In Peru the “samani” (Coelogenis fulvus 1.) is a small animai (average length 60 cm and weight 15 kg) tha
cats cassava (Manihot utilissima) plants. Similarly, the “cutpe” (Dasyprocta variegata) also destroy:
cassava plantations. Retrievers (or setters) can be trained to hunt and kill these animals. Instructions are
given on how to smoke a “samani” ora “cutpe™ out of its burrow. Cassava has totally replaced the potato ir
the tropical jungles of Peru. Indian women use cassava to prepare “massate, ™ a native alcoholic drink anc
methods are given for preparing it. (Summary by P.A.C.) FO2

See also 0811
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G00 GENETICS AND PLANT BREEDING

0884- 3164 MIEGE, J. and MIEGE, M. N. Recherchessur lasterilité chez le manioc. (Research on cassava
sterility). Revue de Cytologie et de Biologie Végetales 15(3):179-194. 1954, Fr., Sum. Fr., 3 Refs,,
Hlus.

Cassava. Cytology. Stamens. Pollen. Plant fertility.

A comparative study was made of meiosis in the staminodes, using a fertile pollen strain and a sterile pollen
strain of Afanihot wilissima Pohl. In fertile cassava, pollen is heterogenous and is comprised of about 40%
nonfunctional grains, in spite of the completely normal characteristics of meiosis. In sterile cassava, the
meiosis is also normal although the grains degenerate before the final stage of their development, (Author's
summary) GOO

0885- 2050 VASUDEVAN, K. N. ¢ al. Radiation-induced mutations in cassava, Indian Journal of
Horticulture 24(1-2):95-98. 1967. Engl., Sum. Engl., 17 Refs. Hlus.

Cassava. Mutation. Starch content. HCN content. Developmental stages. Cytogenetics. Chromosomes,
Plant breeding. India,

A description is given of the chicf attributes of 2 mutants isolated in 2 strains of cassava as a result of
irradiation of stem cuttings with gamma rays. The important traits characterizing one of the mutants relate
to increase in starch content and decrease in HCN content. It is suggested that such viable morphological
mutants can be recovered within a dose range of 4,000 r and 7,500 r; doses ranging from 10,000 r and above
result in the disruption of the chromosome mechanism in the material studied. (Author's summary) GO0

0886- 0303 JENNINGS, D. L. Variation in pollen and ovule fertility in varieties of cassava and the effect of
interspecific crossing on fertility. Euphytica 12:69-76. 1963. Engl., Sum. Engl., 18 Refs., Ilus.

Cassava. Pollen. Plant breeding. Hybrids. Plant fertility. Ovules. Anthers. Cultivars. Backerossing.
Manihot melanobasis. Genetics., Ovaries. Crossbreeding. Manihiot esculenta.

Records of tae set of seeds obtained from intraspecific cassava crosses, from interspecific crosses between
other Manihot species and cassava, and from backcrosscs to cassava of three generations of interspecific
hybrids are used to assess the variation in pollen and ovule fertility. It is concluded that the capacity of
cassava varieties 1o set secds has been reduced since they have envolved from nontuberous, wild formsand
have been propagated vegetatively. Fertility was found to be very variable, and the capacity of the pollenof a
variety to promote seed-set was not related to the fertility of the varicty's female flowers. This situation
would be expected f reduction in the fertilities of the two sexes were caused cither by loss of balance in the
genes controlling the funct’oning of the male gametophyte or by an unbalance of thase concerned with the
functioning of the female gametophyte or the tissues that nurture the embryo. Additional causes of sterility,
probably including mei.tic irregularities, appeared to operate in the FI interspecific hyorids, but such
factors were probably nat inportant after the first backcross generation. Manihot melanobasis, a wild form
which is normally prop.igatca by seed and whose relationship to cassava should be regarded as subspecific,
contributed factors whiek eraanced the fertility of its hybrids with cassava. This form could be used in
cassava breeding as a donor of seed fertility, but use could also be made of some existing varicties which still
possess a moderately high capacity to set sced. It is desirable to sclect these as one parent when making
difficult crosses. (Author’s summary) GO0
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0887-0586 NICKELL,L.G.and TORREY,J.G. Cropimprovement through plant cell and tissue culture.
Science 166:1068, 1070. 1969. Engl.

Cassava. Cytology. Genetics. Plant breeding. Plant tissues. Laboratory experiments. Plant reproduction.
Tissue culture.

General discussions arising from a conference are presented on crop improvement through plant cell and
tissue cultare. Regeneration of plants from callus and cell cultures has now been accomplished with enough
species to consider that it can be done with all plants. Since the somatic tissues in some plants have cells with
varying chromosome numbers, some of the regencrated plaits would be different from the “parent.” No
reports are known of successful callus culture of Manihot. (Summary by H.J.S.) GOO

0888-1794 KRISHNAN, R., MAGOON, M. L. and VIJAYA-BAI, K. The pachytene karyology of
Manihot glaziovii. Genética Ibérica 22(4):177-191. 1970. Engl., Sum, Engl., 4 Refs., lllus,

Manihot glaziovii. Cytology. Chromosomes. Microsporogenesis.

The pachytene karyology and microsporogenesis of the disease- and drought-resistant species Manihot
glaziovii Muell. (2n= 36 ) utilized in the cassava breeding program were studied. The entire haploid
complement was identified using such criteria as relative length, arm ratio, nucleolar association, presence of
telochromomere, heteropycnotic short arm, etc. The pachytene karyotype was compared to that of M.
esculenta, bringing out the karyological similarities and differences in the 2 taxa. Further corroborative
evidence was obtained on the polyploid origin of 2n= 36 species of the genus Manihot, as realized carlier
from pachytenc karyology of M. esculenta. (Author's summary) GO0

0889-0372 MERCADO, T. A comparative study of two bud sports of cassava and their parent varieties.
Philippine Agriculturist 28(4):308-320. 1939, Engl. Sum. Engl., 2 Refs.

Cassava. Manihot esculenta. Mutation, Cultivars. Clones. Inheritance. Plant breeding. Tuber productivity,
Starch productivity. Composition. HHCN content. Stems. Plant height. Plant development. Productivity.

This paper reports the results of sporting in 2 varietics of cassava (Manihot utilissima Pohl)—namely,
Sinkong Manis and Java ornamental cassava- and their asexual progeny. Under the first year of culture,
sporting was found more frequently in the curly variety and its noncurly mutant than in the variegated
variety and its asexual progeny. The noncurly and nonvariegated sports produced significantly more storage
roots and starch and larger, longer stalks than did their respective parent varicties. The results of this
experiment tend to show that improvement in yicld is possible through selection of bud sports. (Author's
summary) GO0

0890-0113 GRANER, E. A. Tratamento de mandioca pela colquicina. HI. Andlise comparativa entre
clones dipldides c tetraploides. ( Treatment of cassava by colchicine, 1. Comparative analysis between
diploid and tetraploid clones).  Anais da Escola Superior de Agricultura * Luis de Queiroz”. 3:99-140.
1946. Port., Sum. Port., Engl., 9 Refs., Nlus.

Cassava. Clones. Plant physiology. Chromosomes. Polyploidy. Stems. Leaves. Productivity. Field
experiments. Roots. Plant development. Colchicine. Analysis. Starch content. Composition. Cytogenetics.
Brazil.

Tetraploid plants of cassava (Manihot wilissima Pohl) obtained by colchicine treatment were smaller than
diploid plants. An analysis of their growing habits showed that tetraploid clones were not uniform and could
be divided into two groups: (1) plants with stalks as thick as, but shorter than the diploid plants; and (2)
plants with stalks shorter and thinner than the diploid plants. Production of roots and stalks was studied in
onc experiment of randomized blocks and one vegetative cycle of the plants (about 10 months). Diploid
clones were more productive and the tetraploid clones were very variable. The index stalk| root weight was
lower in diploid clones, thus showing that production of roots in relation to stalks in the tetraploid plants was
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less than in diploid plants. Tetraploid plants were slower in growing habits at the beginning of the
development. (3) One experiment of randomized lines of 15 plants each and two vegetative cycles of the
plants (about 20 menths) confirmed the results obtained in the experiment of one vegetative cycle regarding
the production of roots and stalks. However, the index stalk| root in plants with two vegetative cycles was the
same (i= 0.30) for all clones (diploids and tetraploids) and was identical to plants with two vegetative cycles,
the production of roots in relation to stalks was the same in both diploid and tetraploid clones. The
production of roots and stalks were studied in one systematic experiment of 3 clones (diploid clone 8 and
tetraploid clones 2 and 6), in blocks of about 100 plants. The results obtained confirm the difference between
tetraploid and diploid clones and also between the two tetraploid clones involved in the experiment. The
commercial value of tetraploid clones could be established only after other experiments (more tetraploid
than diploid plants in the same area) since the production per plant of tetraploid clones is lower. Tetraploid
clone 6 has very small plants, low root production and did not support field conditions. 1t is suggested that
this clone should be good for horticultural conditions. The starch content was the same inall tetraploid and
diploid clonesstudied and in two other clones of bitter cassava (9 and 10) included for comparison. (Author’s
summary) G0O

0891-0647 MAGOON, M. L. Problems and prospects in the genetic improvement of cassavainIndia. In
International Symposium on Tropical Root and Tuber Crops, 2nd , Honolulu and Kapaa, Kauai,
Hawaii, 1970. Tropical Root and Tuber Crops Tomorrow. Honolulu, University of Hawaii, 1970.v. | ,
pp. 58-61. Engl., 17 Refs., Illus.

Cassava. Manihot. Manihot glaziovii. Manihot esculenta. Plant breeding. Cytogenetics. Resistance. HCN.
Hybridizing. Pests. Diseases and pathogens. Viroses. Cassava mosalc virus. Fertilizers. Productivity.
Germplasm. Maturation. Plant development. Proteins. India.

An extensive research program on local and introduced cultivars and some related Manihot species is
summarized. Breeding procedures include intervarietal and interspecific hybridization, inbreeding and
utilization of induced mutations. Interspecific hybridization has been used for resistance to mosaic disease,
utilizing M. glaziovii. Cytogenetical studies include genome analysis of M. esculenta and M. glaziovii and
the induction of autotetraploids (4n =72) and triploids (3n= 54). (Summary by Plant Breeding Abstracls)
GO00.

0892-3385 BAL K. V.,JOS,J.S.and NAIR, R.G. Amphidiploidy in the genus Manihot. Chromosome
Information Service no. 13:23-25. 1972. Engl., 8 Refs., Hius,

Cassava. Genetics. Ceara rubber. Hybridizing. Cytogenetics. Plant breeding. Manihot esculenta. Manihot
glaziovii.

Cassava (Manihot esculenta Crantz.) is an important starchy root crop in many tropical countries and this
genus is reported to be a native of South America. Interspecific hybridization had been effected between a
cultivated cassava variety and ceara rubber (M. glaziovii Muell) to transfer the desirable characteristics, such
as resistance to drought and virus discase, of the latter species into cassava, using cassava as the female
parent, The F1 plant was almost male sterile, but female fertility was found to be partial. Hence, an attempt
has been made to understand whether the male sterility is actually due to cryptic cytolc gicalirregularities or
genic through amphidiploidy. It also seems likely that the great store of potentiil genetic variability
associated with the increased number of genes in amphidiploids provides an opportunity to develop radically
new genotypes. (Author'’s summary) G00.

0893-0699 GRANER, E. A. Tratamento de mandioca pela colchicina. I1. Formas poliploides obtidas.
(Treatment of cassava by colchicine. 11. Polyploid forms obtained). Bragantia 2(2):23-54. 1942, Port.,
Sum. Port., Engl., 7 Refs,, 1llus.

Cassava. Colchicine, Chromosomes. Polyploidy. Cytology. Pollen, Plant anatomy. Manihot esculenta.
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The methods used to obtain polyploid cassava (Manihot utilissima Pohl) by colchicine treatment were
described in detail. Two solutions of colchicine were tried (one at 0.5% and other at 1.0%), both producing
many altered plants. The chromosome number of the altered plants was determined, and a correlation
between chromosome duplication and an increase in the major diameter of stomata was found. Size of
stomata in cassava serves to identify polyploid individuals if the plant produced by treatment is not a
chimera, which frequently occurs in producing polyploid cassava by colchicine. It was emphasized that the
plants obtained by treatment were a type of chimera, the aerial part being polyploid and the subterranean
base, diploid. The development of polyploid individuals obtained from the polyploid acrial part of the
treated plant was analyzed. A comparison between the tetraploid and the diploid control plants was made,
the octoploid plant being too slow in development. There are many groups of polyvalents in the first meiotic
metaphase of the autopolyploid individuals obtained. From an analysis of the pollen grains, it was assumed
that the diploid plant may be a structural hybrid. The production of the tetraploid plants was computed
preliminarly; other detailed experiments involving spacing were necessary for estimating commercial
production since the diploid produces more branched plants than tetraploids. (Author's summary) GO,

0894-0649 ROGERS, D. J. and APPAN, S. G. Untapped genetic resources for cassava improvement, In
International Symposium on Tropical Root and Tuber Crops, 2nd, Honolulu and Kappa, Kauai,
Hawaii, 1970. Tropical Rootard Tuber Crops Tomorrow. Honolulu, University of Hawaii, 1970, v. 1.,
pp.72-75. Engl., 5 Refs., Nlus,

Cassava. Manihot. Manihot dichotoma. Manihot saxicola, Manihot glaziovii, Plant breeding, Taxonomy.
Flowers. Pollen. Plant geography. Plant anatomy. Hybridizing. Crossbreeding. Cultivars. Manihot
esculenta. Genetics,

Anaccountis given of  Manihot species and their relationships, assessed by taximetric methods, as a basis
for exploiting the available gene poolin breeding programs. Thercare 74 species native to the neotropics. A.
esculenta is itsell heterogenous, with a large breeding potential. Three groups of wild species which have
close morphological affinity to. M. esculenta are found in North America (c.g.. M. aesculifolia | and M.
rubricaulis), in the Guianas (e.g.. M. saxicola)) and in the region from Brazil to Argentina. The study
suggests that one of the wild species described by Jennings (ef. XXX, 874, XLII, 5807) was incorrectly named
M. melanobasis (a synonym of M. esculenta). but its identity is unknown. (Summary by Plant Breeding
Abhstracts) GO A00 BOO

0895-0651 APPAN, S.G.eral. A strategic program for genetic engineering of cassava. /n International
Symposium on Tropical Root and Tuber Crops, 2nd, Honolulu and Kapaa, Kauai, Hawaii, 1970,
1970. Tropical Root and Tuber Crops Tomorrow. Honolulu, University of Hawaii, 1970, v.1, pp.79-82.
Engl., 16 Refs.

Cassava. Manihot. Cultivars. Identification. Taxonomy. Genetics. Research. Plant breeding. Manihot
esculenta.

A systems analvtical approach is suggested for the design of improvement strategies in Manihot esculenta. A
computer-aided monographic treatment of the genus is being carried out to detect patterns of genetic
structure which form a basis for the breeding strategy. These cultivars and their relationships have been
classified and an automated information management system developed. (Summary by Plant Breeding
Abstracts) GOO A0

0896-1793 JOS, J.S.. MAGOON, M. L. and NAIR, S. G. A cytological and morphological analysis of
triploid cassava. Genetica Iberica 22(1):27-39. 1970. Engl., Sum. Engl., 18 Refs., Illlus,

Cassava. Manihot esculenta. Plant breeding. Colchicine. Cytology. Chromosomes. Cytogenetics. Plant
anatomy. Microsporogenesis. Pollen. Flowers. Leaves. Polyploidy.

A triploid hybrid was obtained from a cross between a colchicine-induced tetraploid of a Malayan-4 cassava
variety and a cultivated diploid type. The triploid showed somewhat intermediate morphological characters
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between the progenitors. Meiosis was found to be normal in the diploid parent, resulting in high pollen
stainability. On the other hand, microsporogenesis was found to be highly irregular in the triploid hybrid,
and different types of meiotic abnormalities were observed. The triploid was highly pollen sterile and did not
set any seed on selfing; however, there was very reduced seed fertility under field conditions. The role of
triploidy in cassava breeding was also considered. (Author's summary) GO0,

0897- 3356 SINGH, A. P.,NAIR,R.C.and MAGOON, M. L. Palynologicalstudiesin Manihot esculenta
Crantz and M. glaziovii Muell. Arg. Journal of the Indian Botanical Society 47(3-4):358-367. 1968.
Engl., Sum. Engl., 18 Refs., lllus.

Cassava. Manihot esculenta. Manihot glaziovii, Pollen. Taxonomy, Flowers, Cultivars, Germination,
Developmental atages. Anthers. Staminodes.

Detaiied palynological studies were made in 30 cultivars (16 indigenous and 14 exotic) of M. esculenta
Crantz and in 3 collections of M. glaziovii Muell. Arg. Pollen grains in all cases are pantoporate and the
cctine possess a mosaic pattern. With respect to the pollen characteristics studied, variability among the
cultivars is not distinct cnough to be used for taxonomic descriptions. However, pollen grains in these species
may be grouped as small &90p), medium (90 to 150p) and large (<150p). Frequent presence of all 3 size
groups even within the same plant is attributed to the highly heterozygous nature of the crop. During the
course of general screening of the wide germplasm collections at this Institute, male flowers were found to be
of 3 types: (a) normal flowers with mostly fertile pollen, (b) abnormal flowers with abortive pollen, and (c)
normal flowers with abortive or sterile pollen. Pollen grains of cassava in vivo, germinate within 8 hours, and
within 20 hours, germination is complete. However, so far, it has been dificult to germinate them in vitro.
(Author's summary) GOO

0898-1754 TRIVANDRUM. CENTRAL TUBER CROPS RESEARCH INSTITUTE. Annual report
1971. Trivandrum, 19722, 102p. Engl. Sum. Engl.

Cassava. Manihot esculenta. Cultivars. Plant breeding. Selection. Hybridizing. Composition. Protein
content. Productivity. Cytogenetics. Fertilizers. Nutritional requirements. Manures. Dung. N. P. K, Field
experiments. Cultivation. Planting. Spancing. Plant-growth substances. Carbohydrate content. Plant
development. Tuber productivity. Pests. Diseases and patbogens. Viroses. Cassava mosaic virus.
Resistance. Mycoses. Injurious insects. Noxious animals. Injurious mites. Mite control. Pest control.
Aonidomytilus albus. Insecticides. Cercospora hennings... Disease control. Absorption. India.

Qualitative improvement was obtained in one variety of cassava (M-4) through autotetraploidy. The average
protein content in the diploid was 2.797¢, which increased to 3.97¢ on a dry weight basis in the tetraploid,
Thus, an increase of 42.3¢¢ could be obtained in protein content. The yield potential of the tetraploid was not
significantly affected. Hybridization and sclection programs invelving superior exotic and indigenous
collections of cassava and sweet potato were continued. Among the hybrids of cassava evolved earlier and
evaluated indifferent trials,hybrids H-2059, H-1843(1), H-1687(1)and 11-2304(5) were found to record yields
significantly higher than the local varieties. Hybridization work was also initiated among apparently field-
resistant genetie stocks of cassava to understand the genetics of mosaic resistance. A large number of crosses
were made between mosaic resistans lines and between hybrids derived from 2 exotic parents. Investigations
on the cytogenetical aspects of the various tuber crops bearing direct relationship to their genetical
improvements were continued. Interspecific hybrids between cassava and ccara rubber were studied for male
sterility. In N fertilization trials, hybrid cassava yields were economic at applications of 80 kg N| ha; local
varieties responded at 40 kg| ha. Phosphate fertilizers applied to the soil (upto § cm below cutting level) were
beneficial; application of superphosphate (100 kg P, Os ha) mixed with farmyard manure gave the highest
yicld. Higher yields were obtained with high levels of fertility (12.5tons FYM + NPK dosc at 100 kg cach/| ha).
Vertical planting in a pit followed by the mound method was found to be best in cassava; size of setts should
not exceed 30 cm and a 10 cm planting depth. Studies on different sources of P and N in acid laterite soils
showed that basic slag and rock phosphate were superior to other phosphatic sources, and urea was better
than other nitrogenous sources. In an cxperiment on N-K interaction, the tuber yield was positively
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correlated with the uptake of both N and K. In acid laterite soils, it was found that an application of lime at
2,000 kg CaO| ha and at 100 kg P2Op was the optimum for cassava, Application of growth regulators as a
spray on the apex of the shoot at fortnightly intervals on one nonbranching and nonflowering strain of
cassava (Kanchavuvariayn) helped to induce branching, a precondition for flowering. Prescaking of stem
cuttings with growth regulators helped form a greater number of tubers and decreased HCN content.
Growth regulators IBA and IPA were better than TAA and NAA. Presoaking treatments of stem cuttings
with micronutrient solutions did not increase tuber yield. Carbohydrates in the tuber increased after
application of zinc, boron and molybdenum; dry matter and crude protein contents remajned unaffected.
Cassava mosaic in § strains reduced stem girth plant height, petiole length, length and width of mid leaflet
and tuber yield ranged from 11-29%, 9-20%, 4-17%, 6-23%, 8-339% and 5-24¢;, respectively. Regardless of
manurial treatment and different doses of NPK, cassava mosaic infection increased when N was applied, but
P or K did not increase the severity of the disease. Sap transmission studies with crude sap obtained from
virus-infected cassava plants (using 13 plant species) showed that cassava mosaic is not sap transmissible.
The chemical Cercobin (0.25% solution) was very effective in controlling Cercospora leaf spot, reducing the
average number of spots per leaf by 76%. The chemicals Hinosan, Difolatanat | and 5 ppm, respectively, and
captan, pentachloronitrobenzene (PNCB) and thiram at 25 ppm completely inhibited the in vitro growth of
Sclerotium sp., which causes tuber rot. Pretreatment of tuber slices by dipping in a 100 ppm solution of
Hinosan for 20 min prevented infection and rotting of tubers from Selerotium sp. Monthly sprays with
Monocrotophos 0.03% effectively reduced red spider mite (Tetranvchus telarius) in cassava and 07039
dimethoate significantly reducgd the population of the white fly (Bemisia sp.), the vector of cassava mosaic
discase. Fortnightly spraying with ethyl parathion (0.03%) reduced scale (A chimonytillus aibus)infection of
stored cassava stems hy 939, (Summary by T.M.) GO0 C00 E00 JOO

0899- 3898 GONZALESJ.,J. D.and LOPEZR.,C.E. Estudiocromosémico en yuea (Manihot esculenta
Crantz). (Cromosomic study of cassava (Manihot esculenta Craniz). Thesis Agr. Eng. Medellin,
Universidad Nacional de Colombia, Facultad de Ciencias Agricolas, 1973. 50p. Span., Sum, Span., |5
Refs., Illus.

Cassava. Manihot esculenta. Chromosomes. Cytogenetics. Cultivars. Polyploidy. Colombia.

The research work for this thesis was carried out with 5 cassava varicties brought from the Centro
Internacional de Agricultura Tropical to the Universidad Nacional in Medellin. This thesis analyzes the
chromosomic differences and attempts to determine the best methods for chromosomic studics of cassava.
The steps followed are the cutting of the apical meristems of the stakes previously planted in pots; immersion
in hydroxyquinoline; immersion in a 3:1 fixative substance; squashing and dyeing by several methods;
observation under a microscope with an oil immersion objective (1,000 x), and the taking of
microphotographs. The number of chromosomes for the analyzed varieties, which are probably triploid
hybrids, is 27. The basic number of cassava chromosomes is 9. There is no significant difference in the size
and form of chromosomes. (Author's summary. Trans. by S. de S.) GOO

0900-2244 MAGOON, M. L., JOS, J. S. and APPAN, S. G. Cytomorphology of the interspecific hybrid
between cassava and ceara ruhber. Chromosome Information Service no. 7:8-9. 1966, Engl.

Cassava. Cytology. Plant breeding. Plant anatomy. Developmental stages. Fruits. Manihot giaziovii.
Genetics. Hybridizing. Germination. Manihot esculenta. India,

Crosses between the cultivated Manihot esculenta variety CTCR1-155 and M. glaziovii were studied. From
the large number of crosses made, only 3 well developed capsules were obtained. Four seeds germinated but
only 1 seedling reached maturity. In the F1 hybrid plant, cromosome pairing at midpachytene was normal
and complete along the entire length of the bivalents with the exception of | bivalent, which exhibited very
small terminals as well as interstitial nonpairing segements. One bivalent also showed some loose pairing. At
metaphase 1 I8, bivalents were usually present although occasionally 2 or 3 bivalents tended to separate
precociously. A few laggards were also observed at anaphase, and | or 2 micronuclei were present at the
sporad stage. The F1 hybrid plant was almost male sterile, (Summary by Plant Breeding Abstracts) GOO
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0901-0533 GRANER, E. A, Genética de Manihot. 1. Hereditariedade da formu dafolhaeda colabora;’io
da pelicula externa das raizes em Manihot utilissima PohL{Genetics of Manihot. 1. Heritability of leaf
shape and of color of the owter layer of roots in Manihot utilissima Pohl). Bragantia 2:13-22, 1942,
Port., Sum. Engl., 6 Refs., llus.

Cassava. Leaves. Roots. Inheritance. Manihot esculenta. Cortex. Plant anatomy.

The inheritance of two characters in Manihot utilissima Pohl was studied. It was found that the leaves with
narrow lobes V are dominant over leaves with large lobes vand that the brown  coloration of the roots M is
dominant over white m. These two charactets segregate independently, according to the data presented in
two tables. The phenotypic expression of the form of the leaves is largely dependent on the environment: The
leaves with narrow lobes are replaced by leaves with large lobes in plants transported toa shady place under
big trees, thus reduction of light causes a change of dominance. (Author’s summary) G00 B0O

See also 0027 0069
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GOl Breeding, Germplasm, Varieties and Clones, Selection

0902-2365 DESCRIPTION DU matériel d'élite sélectionné récemment par la Di-ision des Pla'es
Vivritres de Yangambi. (Description of choice material recently selected by the rangambi Divisicn of
Plant Science). Bulletin’ de Information de 'INEAC 6(1):47-65. 1957, Fr., llus.

Cassava, Cultivars. Selection. Diseases and pathogens. Pests. Plant anatomy. Resistance. Clones. Zaire.

Selected material presented in the experimental garden of the Yangambi Institute in the Belgian Congo is
described. The list includes varieties of rice, peanuts, soybeans and cassava clones. Botanical characteristics,
agronomy (i.e. resistance to pests) and commercial aspects of cassava clones are dealt with. (Summary by
Tropical Abstracts) GOl A0O

0903-0853 GHANA. ACADEMY OF SCIENCES. Plant breeding-south; cassava (crops 5| 10 and 5| 11).
Ghana. Academy of Sciences. Annual Report. 1965-66. pp. 69-70. Engl.

Cassava. Starch content. Hybrids. Clones. Crossbreeding. Pests. Diseases and pathogens. Viroses. Cassava
moseic virus. Resistance. Selection. Cultivars. Ghana.

Seven out of 66 local varictics were selected for further work because of their high starch content and their
resistance to mosaic discase. In trials at K wadaso, Asuansi, Aiyinasi, Pokoase, Ejura and Ohawu, 31 clones,
varicties and hybrids were compared with the variety Ankra to asses their resistance to mosaic disease and
their yields. All but 3 qualified for inclusion in next year's trials. in the crossing program to combine high
yield with high mosaic resistance, 4 promising clones have similarly been set aside for future trials. (Full text)
GOl

0904 0861 KENYA. DEPARTMENT OF AGRICULTURE. Food crop improvement. /n
Annual Report 1957-58, v. |, p.19. Engl.

Cassava, Cultivars. Resistance. Selection. Cassava mosaic virus. Cassava brown streak virus. Kenya.

A cassava variety trial including the most promising varictics from the many tested to date was carried out
on the Coast. The variety 4610627 reaffirmed its position, outyiclding the next best varicty by 9 tons of
roots| acre as against 7. A preliminary trial of recent releases from Amani has shown them to be very
promising in resistance to mosaic and brown streak. A further trial of 25 cassava varieties. not yet released,
has been undertaken, following the rundown of breeding work at Amani. (Full text.) GOI

0905-2101 BATISTA, E. M.and BULOW, J. F. W. VON. Studo preliminar de um teste precoce de ciones
novos de mandioca (Manihot esculenta C rantz). (Rapid propagation tests for obtaining new cassava
clones (Manihot esculenta Crantz)). Agronomia 29: 7-14. 1971. Port., Sum. Engl., Port., 3 Refs,

Cassava. Ciones. Rooting. Production. Spacing. Selection. Field experiments. Developmental stages. Tuber
productivity. Propagation. Brazil.

Results of the rapid propagation tests for obtaining cassava clones through the evaluation of scedlings
planted under strongly competitive conditions (high density): In 1967-68, only 156 of the clones could be
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used in field experiments. The correlation coefficient (r = — 0.025) between seedling root weights and the
root weights of their respective clones was not significant. In 1968-69, 77% of the clones were used. The
correlation coefficient was significant (r = +0.3136). The authors belicve that the method could be used
successfully to select highly productive clones from among the cloncs selected because if productive capacity
is kept at about the same level as the control variety, the method is less valid. (A uthor's summary) G01 D02

0906-0398 DOKU, E. V. Breeding for yield in cassava. 1. Indices of yield. Ghana Journal of Science 5(1):
42-59. 1965. Engl., Sum. Engl., 22 Refs., Illus.

Cassava. Plant breeding. Resistance. Photosynthesis. Leaf area. Pests. Diseases and pathogens. Cassava
mosaic virus. Viroses. Cultivars. Stems. Plant physiological processes. Leaves. Genetics. Plant assimllation.
Ghana.

The percentage of mosaic resistance. number of leaves per plant, green stem area per plant, photosynthetic
area index (PAI), net assimilatior. rate (NAR) and the fresh tuber weights of 5 cassava varietics were
determined at monthly intervals from May to October, 1963. While there appeared to be no relationship
between the percentage of mosaic resistance and the rest of the above characteristics, NAR appeared to be
negatively correlated with the number of leaves per plant, green stem area per plant, PAL, and the weight of
fresh tuber per plant. The last 4 characteristics were positively correlated with one another. It was concluded
that high-viclding varieties have the ability to retain a large number of leaves and a large green stem arca
during the most favorable period of growth in the life of the plant. High yields could not be attributed to a
high degree of resistance to mosaic. (Author’s summary) GO1

0907- 0344 MARTIN, F.W, Cassava in the world of tomorrow. /n International Symposiutn on Tropical
Root and Tuber crops, 2nd, Honolulu and Kapaa, Hawaii, 1970, Tropical root and tuber crops
tomorrow. Honoluly, University of Hawaii, 1970. v. 1., pp. 53-58. Engl., 9 Refs,

Cassava. Plant breeding. Uses. Cultivation.

This is a summary of research results with cassava, Manihot esculenta, including species under study, plant
breeding efforts, and a summary of the author’s views of the cassava plant and agronomic systems of
tomorrow. (Swmmary by P.A.C.) GOl

0908- 2172 BOLHUIS, G.G. Kruisingen bij cassave. (Hybridization in cassava). Buitenzorg, Java.
General Agricultural Research Station. Communication no. 94, 1949. 16p. Dutch., Sum. Engl., 3 Refs.

Cassava. Manihot glaziovii. Hybridizing. Poilen. Clones. Hybrids. Pollination. Backcrossing. Plant
breeding. Manihot saxicola. Seed. Genetics. Fruits, Java.

Research results reported on hybridization in the genus Manihot are: (1) between clones of the species
Manihot wilissima Pohl, the ordinary cassava; (2) between Manihot utilissima and Manihot glaziovii, and
(3) between Manihor wtilissima and Manihot saxicola Lanjouw. In order to avoid erroncous conclusions, a
large nunber of pollinations (over 200) were made. In earlier studies made by Koch (1934) and Nichols
(1947), *ac number of potlinations was often far too small and thus misconceptions were not always
aveidab. . The conclusions reached were: (1) When crossing clones of Manihot utilissima, considerable
differences could be seen in the fertility of various combinations. There were only four clones that could be
suecessfully used in hybridization work; one of these appeared to be less suitable as a mother clone. The
percentage of successful pollinations from which seeds were developed only exceeded 30 in exceptional
cases. In many cases these .« veentages were very low, and sometimes the pollinations did not have any result
at all. However, there is no reason to assume that this is caused by incompatibility. When self-pollinating
various clones of Manihot wtilissima, the results were rather poor. (2) The combination between Manihot
wtilissima and Manihor glaziovii also showed a small number of successful pollinations. Morcover,
their bybrids suffer from a high degree of sterility. Backcrossing these hybrids with Manihot wilissima,
however, may give rather good results, provided a clone is used which is suited %o crossing with other types of



the same species. (3) When'crossing Manihot wtilissima with Manihot saxicola, the percentage of successful
pollinations makes it doubtful as to whether Manihot saxicola should be considered as a separate species,
since the results of the aforementioned crossing are fairly good. Backcrossing this hybrid with a clone of
Manihot utilissima, suited to hybridization with other clones of that species, gave exceptionally good results,
(4) In the majority of the crosses, the number of sceds in the fruit were very small. A furtherinvestigation as
to the nature of this phenomenon is very urgent, because so far no reasonable explanation has been given. (5)
When based on these methods, breeding work on a larger scale may result in a 20% successful pollination,
provided a large number of pollination are made. (Author's summary) GOl

0909-0332 BECK, B.D.A. The breeding goals in a cassava breeding programme in West Africa. Lagos,
Nigeria, The Ford Foundation, 1971, 5p. Engl., Sum, Engl.

Cassava. Plant breeding. Genetics. Cassava programs. Cultivars. Manihot esculenia. Manihot.
Development. Hybrids. Africa.

In the next 5 years, it should be possible to combine high yield with resistance to cassava mosaic virus in West
Africa. It may well be possible to incorporate a high protein content in the tubers of these new hybrids. The
parent material for this program is now available in Nigeria and other West African countries. A sustained
cffort by a team of breeders, plant pathologists and plant physiologists is required to produce, in the short
run, new high-yielding varieties, which will increase the efficiency of production per unit area per man per
day. These new varieties will probably result in an initial reduction in cassava acreage, frecing land for othet
crops; but they will also have the potential to keep up with the current population growth rate by relatively
small subscquent increases in the area cultivated. In the breathing space obtained by these empirically
developed varicties, it should be possible to identify the pathogens causing cassava mosaic symptomsand to
develop breeding programs against specific pathogens. (Aurhor's summary) GOl

0910-0716 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. Tropical Root Crops.
In ______. Annual report 1969. Cali, Colombia. 1970. pp. 40-44. Engl., lilus.

Cassava. Cassava programs. Germplasm. Productivity. Cultivation, Cultivars. Nutritive value.
Development. Plant breeding. Colombia.

A general description is given of cassava. Data deal with geographical distribution, production, yields and
nutritional value, varictal improvement, agronomic practices, diseases and pests. Research activities in
cassava arc also described. (Summary by 1, J.S.) GOl D00

0911-0802 NIGERIA. DEPARTMENT OF AGRICULTURAL RESEARCH. Cassava. [In .
Annual Report 1961-1962. Lagos, Nigeria, 1964. pp. 43-49. Engl.

Cassava. Research. Plant breeding. Genetics. Cultivars, Pests. Diseases and pathogens. Viroses. Selection.
Starch productivity. Productivity. ¢ zssava mosaic virus. Adaptation. Nigeria.

The root crop program is divided into a short-term and a long-term project. The short-term project aims at
producing high-yielding varieties adapted to particular ecological areas and to local consumer preferences.
The long-term project will involve the study of the genetics of Manihot to create a national collection of high-
yielding varieties with less cyanide content and with resistance to mosaic. (Summary by J.L.S.) GOl E04

0912-0520  MAGOON, M. L., KRISHNAN, R. and LAKSHMI, K. Association of plant and tuber
characters with yield of cassava. Tropical Root and Tuber Crops Newsletter no, 5:29-30. 1972, Engl.

Cassava. Hybrids. Tubers. Plant breeding. Genetics. Manihot esculenia. Plant height, Productivity.

In India, a female cassava (Manihor esculenia) parent (originated from Madagascar) was crossed with 3
male parents (1 from Madagascar, I from Malaya and 1 hybrid of a Brazilian and an indigenous variety).
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The F1 populations showed that tuber number per plant (ranging {rom 1-12) was significantly and positively
correlated with tuber yicld per plant in all 3 crosses. Significantly high positive correlations with yield were
also found between tuber length (ranging from 6.2 -46.0 cm), mean tuber circumference (ranging from 9 - 29
cm), plant height (ranging from &1 - 339 cm) and rind thickness. Tuber length was significantly and positively
correlated with mean tuber circumference. These findings are considered to be of great validity since thése
populations were obtained from crosses among genetically divergent stocks representing different
geographical areas. (Summary by Tropical Abstracts) GOl

0913-2042 WILLIAMS, T. L. Progress made in the production of varieties of cassava resistant to mosaic
disease. /n West African Agriculture Conference, 3rd, Gold Coast, 1938, Proccedings. pp.45-60
Engl., Sum. Engl., 7 Refs.

Cassava. Clones. Cultivars. Field experiments. Developmental stages, Pests, Cassava mosaic virus, Diseases
and pathogens. Resistance. Viroses.

The varieties have been classified into 31 subgroups, each of which consists of very closely allied strains; 36
varicties were also imported. The methods used in the production of pedigree seedlings are described.
Difficulty was experienced in obtaining satisfactory germination. It was found that the percentage of fruit
set, the percentage of fruits containing seeds, and the percentage of seeds germinating all varied greatly
according to variety, The methods adopted for testing seedlings for resistance and tolerance to mosaic
disease and for other characters of economic importance arc presented. The strains that have survived 3
seasons without mosaic attack at any station and the best of the more resistant and tolerant seedlings ate now
(in their fourth year) being tested in yield trials against local varieties. During the 1933-34 scason, 32
pedigree seedlings were obtained and tested at 3 stations from September, 1934-March, 1936. In March,
1937,62 scedlings unaffected by mosaic were harvested. These seedlings are now under test at 5 stations and
to date approximately 50¢z of the strains have been attacked. The results to date show that a certain number
of seedlings have completely resisted mosaic attack for 3 years when exposed to optimum conditions for
infection. Gonsiderable progress has also been made in attacking the problem from the angle of “ tolerance,”
and the best of the remaining seedlings appear to suffer only slightly from the discase and to give high yields
in spite of attack. Various peculiarities as regards the incidence of the disease are cited. Large variation in
HCN content were found according to locality, period of maturity, etc. To date, howeser, this variation has
never been great enough to alter the classification of a variety from “safe™ to *dangerous™ or vice versa,
Palatability has been assessed by a series of tasting trials. Among the main factors affecting the palatability
of any particular variety are the degree of ripencess of the tuber and the length of time between harvesting and
preparation. No vegetative or floral character has yet been found which appears to be correlated with
resistance to mosaic disease. (Author's summary) GOl E04

0914-0764 MONTALDO, A. and BARRIOS, J. R. Descripcion de seis variedades de yuca, M. esculenta.
(Description of six varieties of cassava, M. esculenta.)  In Jornadas Agronémicas 8, 1972, Maracay,
Instituto de Agronomia, 1972. 13p. Span., Sum. Span., 7 Refs.

Cassava. Manihot esculenta. Cassava brown streak virus. Resistance. Identification. Cultivars.
Productivity. Tuber productivity. Stems. Leaves. Sweet cassava. Bitter cassava. Timing. Venezuela,

A study was made of two bitter and four sweet cassava varieties selected from 221 varieties introduced at the
Instituto de Agronomia. Results were as follows: Cacho de Toro Amargo 2078 (bitter) was outstanding for
industrial uses, producing a high yield of storage roots and dry matter at 16-18 mos; its large, horizontally
growing roots made cultural practices much easier. Tica Amarga 2194 (bitter) produced good yield of roots
and dry matter at 16 mo, had good-sized, well-shaped roots, and was highly resistant to brown streak at
ambient conditions. Barquisimetana dulce 2062 thrived well at very low moisture levels, producing good
vields at 16 mo. Ceibita dulce 2106 was highly resistant to brown streak at ambient conditions and gave good
vields at 16 mo. Algodona dulce 2112, an early-maturing variety, gave good yields at |5 mo, Tica dulce had
well-shaped roots, gave good yields at 17 mo and was resistant to brown streak at ambient conditions,
(Author’s summary) GOl
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0915-2287 MEJORAMIENTO DE LA YUCA PARA EL TROPICO. (Better cassavafor the tropics).
Actividades en Turrialba 2(1):3-4. 1974. Span., lllus.

Cassava. Manihot esculema. Plant breeding. Cassava programs. Development. Costa Rica,

More than 100 cassava cultivars have been collected from the American tropics. Hybridization and induced-
mutation studies are in progress in order to improve the varieties. By pollen irradiation, a new line has been
obtained which has attractive root skin color, good flavor and is casy to cook. Cultivars have shown a wide
variation in HCN content. (Summary by Plant Breeding Abstracts) GOl

0916-2952 HRISHI, H. and NAIR, R. G. Tuber crops in Indian economy. Indian Farming 22(6):33-37.
1972, Engl., lllus.

Cassava. Manihot esculenta. Hybrids. Plant breeding. Proteins. India.

Developments and techniques used by the Central Tuber Crops Research Institute, Trivandrum, in the
improvement of tuber and rhizomatous crops including cassava Ipomoea, Maranta and turmeric, are briefly
surveyed. (Summary by Plant Breeding Abstracts) GOl

0917-2234 COURS, G. Le manioc a Madagascar. (Cassava in Madagascar). Agronomie Tropicale 6
(1-2):76-77. 1951. Fr.

Cassava. Clones. Stems. Leaves, Cortex. Identification. Taxonomy. Hybridizing. Malagasy Republic.

Research to classify cassava clones at the Lake Alaotra Agricultural Station is described. Eight groups of
clones were defined based bn stamen color (red or not), petiole length (sessile or not), and other
characteristics related to color of the tuber peel, the branches and the perianth. Trials have been carried out
to obtain clones which satisfy industrial requirements. Suggestions are made to improve the methodology of
hybridization. (Summary by H.J.5.) GO1

0918-1812 MADHAVA RAO, V. N., SHANMUGAVELU, K. G. and GOPALASW‘AMI. N. Grow
more tuber crops. Indian Horticulture 1972:17-19. April-June 1972. Engl., lllus.

Cassava, Cultivars. Productivity. Identification. India.

Recent work on varietal improvement in Tamil Nadu is outlined and the new Manihot varieties S2, S5, M4
and Malavella are bricfly described. Yield data and brief descriptions are also given for 9 Ipomoen varieties.
(Summary by Plant Breeding Abstracts) GOl D03

0919-2233 COURS, G. Le manioc a Madagascar. (Cassava in Madagascar). Bulletin Agricole
(Madagascar) no. 24:3-12. 1950, Fr.

Cassava. Identification. Cultivars. Productivity. Taxonomy. Cultivation. Plant breeding. Nutritional
requirements. Fertilizers. Cassava starch. Processing. Malagasy Republic.

Several items on cassava cultivation are reported. Two problems are discussed: a misunderstanding in
cassava manuring and the difficulties of naming and identifying cassava types. The basis for a rational
classification of cassava clones according to the color of several organs and their parts is discussed. Some
important stages of cassava plant development have been defined. The concept of yield index is discussed.
This is the product of the vegetative index (the total weight of DM per unit of area planted) times the
utilization factor; that is, the percentage of uscful raatter. Yicld index can be augmented by increasing
planting density, by deep plowing and fallowing, and by properly fertilizing and manuring. Starch
manufacturing is explained and discussed. Characteristics of local cassava varieties and their improvement
are given. (Summary by 11.J.5.) GOl D03 D02
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0920-0275 OBREGON B.,R. Clave para la clasificacion de algunas variedades de yuca,(Classification key
Sor some cassava varieties). Agricultura Tropical (Colombia) 23(10):668-669. 1967. Span.

Cassava, Cultivars, Identification. Taxonomy. Manihot esculenta. Colombia.

A general description of the cassava plant (Manihot wtilissima Pohl) is given, as well as a key for identifying
some varieties based on direct observations of the varietal collection at the National School of Agronomy in
Medellin, Colombia. (Summary by P.A.C.) GOl AOO

0921-1582 SILVA, J. R. DA, and SCHMIDT, N. C. Clone de mandioca com provdvel resisténcia ao
tombamento. (A cassava clone with probable resistance to lodging). Ciencia e Cultura 19(2):315.
1967. Port.

Cassava. Clones. Resiviance. Lodging. Brazil.

Of six new IAC varieties, IAC7-127 and 1AC7-163 had 12.3% and 27.2% lodged plants, respectively,
following heavy rains accompanicd by high winds. The control, SRT59, had 34.9% lodged plants; and the
other IAC varietics produced figures up to 53.7%. (Summary hy Plant Breeding Abstracts) GO1

0922-0258 REA, J. Iaventario de las colecciones de los paises andinos y banco de germoplasma de yuca
(Manihot esculenta Crantz). [Im'cnmry of the cassava (Manihot esculenta Crantz) collection in the
Andean countries and cassava germplasm bank]. Lima, Pert. Instituto Interamericano de Ciencias
Agricolas. Carta Informativa no. 2. 1970. 6p. Span.

Cassava. Germplasm. Clones. Colombia. Ecuador. Brazil.

A table is given dealing with the number of clones in Bolivia, Colombia, Ecuador, Peru, Venczuela, Brazil,
Costa Rica and Paraguay, as well as the types of instititions where the collections are located. (Summary by
11.J.8.) GOl

0923-0635 FLEMING, H. S., ROGERS, D. J. and APPAN, S. G. Computer information bank of
Manihot germ plasm resources. Tropical Rootand Tuber Crops Newsletter no. 4:41-42. 1971, Engl., 4
Refs, Nlus,

Cassava. Clones. Manihot. Genetics. Cassava programs. Development. Identification.

Intensive computer-aided studies of the wild species of Manihot are being carried out at the Taximetrics
Laboratory. The closed gene pools constituting the total genus Manihot have been delineated. There are 96
closed gene pools in the genus Manihot: 17 in North America and 79 in South America. Their phenotypic
characteristics have been defined. The data are being stored in the form of computer banks, which will be
readily accesible for easy and rapid retrieval. The salient features of this system are presented ina graph, and
some applications of it are given as examples. (Summary by 11.).5.) GO

0924-0277 JENNINGS, D. L. Manihot melanobasis Mull Arg.; a aseful parent for cassava breeding.
Euphytica 8:157-162. 1959. Engl., Sum. Engl., 10 Refs.

Cassava. Plant breeding. Manihot melanobasis. Manihot esculenta. Crossbreeding. Plant fertility,. HCN
content. Composition. Genetics. Productivity. Seed. Protein content. Hybrids.

Crosses between Manihot melanobasis and cassava were very fertile, and the fertility was maintained in the
hybrids. The first and subscquent generations of these crosses were very high yielding. Undesirable features
of the carly hybrids included a straggling habit and thin stems which yiclded poor planting material, a high
HCN acid content in the roots and low virus resistance; all these werc rectified by further breeding. Although
M. melanobasis has a high protein content in its roots, it is a very valuable source of new genes for cassava
improvement. (Author's summary) GO|
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0925-1910 ABRAHAM, A. er al. Conservation and evaluation of tuber crop germplasm in Kerala.
Trivandrum, India, Kerala University, 1973. 7p. Engl.

Paper presented at International Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973.
Cassava. Germplasm. Starch crops. Hybrids. Resistance. Plant breeding. Genetics. India.

As a result of explorationand introduction work during the past 3 decades, a vast collection of germplasm of
root and tuber crops belonging to the genera Manihot, Ipomoes, Dioscorea, Colocasia, Amorphophalus,
Coleus and Maranta, including wild species, has been assembled at the Experiment Station attached to the
Department of Botany, University of Kerala, Trivandrum (S. India). The genctic diversity available in these
plants is discussed, and they are evaluated for economic characters. Work on manuring, storage of planting
malterial, reaction to soil and climatic factors and on development of improved varictics by selection and
breeding to achieve higher tuber yields, higher starch and protein content and resistance to discasc and pests
is also reported. (Summary by D.H. and L.J.) GO1

(22¢-2112 DOUGHTY, L. R., GOURLAY, D. W. and JENNINGS, D. L. Cassava, /n East African
Agricultural and Forestry Rescarch Organization. Annual Report 1953. pp. 25-27. Engl.

Cassava. Genetics. Plant breeding. Crossbreeding. Manihor melanobasis. Manihot dichotoma. Resistance.
Cassava mosaic virus. Diseases and pathogens. Pests. Kenya.

The aim of the breeding work discussed in this report wasto restore fully tuberous root. to disease-resistant,
interspecific hybrids by continued backerossing. Crossing between several lines of ceara hybrids and also
crosses of Manihot dichotoma and Manihot melanobasis with ceara hybrids were carried out, In replicated
trials more resistant hybrids were selected for further testing. Observations in the greenhouse indicated that
plants may be infected with mosaic virus without showing symptoms; thus, severity of the resistance trials
sould be increased if planting material was taken from plants of the previous year's elimination rather than
from clean Amani stock. Varictics will not be distributed without a further trial. (Summary by J.L.5.) GOI
E04

0927-2199 CARACTERISTIQUES DES derniers clones de manioc selectionnés par la Slnlion de
Yangambi. (Characteristics of the newest cassava clones selected by the Yangambi Station).
Bulletin d'Information de FINEAC. 6(1):58-59. 1957,

Cassava. Clones. Productivity, Tuber productivity. Plant anatomy. Starch productivity. Resistance.
Identification, Leaves. Petioles. Bitter cassava. Sweet cassava. Zaire.

Characteristics of 11 clones are presented. Data concern the origin, morphology, tuber yiclds, 1esistance to
discases, taste and starch yiclds. (Summary by 11.J.5.) GOl D03

0928-1941 ABRAHAM, A., PANICKER, P, K. S. and MATHEW, P. M. Polyploidy in relation to
breeding in tuber crops. Journal of the Indian Botanical Society 43(2):278-283. 1964. Engl., 12 Refs,

Cassava. Manihor esculenta. Plant breeding. Colchicine. Polyploidy. Cultivars. Chromosomes. Plant
anatomy. Productivity. Crosshreeding. India.

Four selected varieties of Manihot utilissima (accessions 10, 26, 32 and 36),were treated with colchicine.
From the 40 plants treated. 7 tetraploids were obtained. The tetraploids were lower in vigor, productivity
and hardiness than the diploids, and their stems were more brittle and had a higher water content, They
required a greater supply of water for normal development and therefore were less capable of resisting
unfavorable conditions than the diploids. By crossing the artificial tetraploids with diploids, several triploids
were obtained which exhibited morphological characters intermediate between tetraploids and diploids. The
triploids gave higher yields than the tetraploids and one of then outyiclded its diploid parent. (Summary by
Piant Breeding Abstracts) GOI
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0929-2177 BOLHUIS, G.G. Enkele voorlopige resultaten van een behandeling van cassave-stekken met
colchicine, (Some preliminary results obtained by colchicine treatment of cassava cuitings).
Buitenzorg, Java. General Agricultural Research Station. Communication no. 93. 1949. 9p. Dutch,
Sum. Engl, 2 Refs.

Cassava. Colchicine. Cuttings. Crossbreeding. Hybridizing. Composition. Manihot esculenta. Manihot
glaziovii. Chromosomes. Clones. Shoots. Cytogenetics. Hybrids. Java,

Toxopeus (1948) mentions cassava (Manihor wilissima Pohl) in a list of tropical crops which he considers
most suitable for experiments on the doubling of chromosome numbers by colchicine treatment. However,
an investigation in this direction had already been started at the Agricultural Institute of the General
Agricultural Research Station at Buitenzorg (Java). In 1942 the work was interrupted by the war, and during
the Japanese occupation, all the material was lost. Cuttings of various clones were subjected to treatment
with a 0.1 aqueous solution of colchicine; even a 10-hour treatment proved effective. When the shoots
tended to become normal at a length of about 25 cm, they were cut back to about 10 cm from the base to
induce the growth of new shoots, the tissue of which will be completely changed. These new shoots did not
show any tendency to return to normal. The results of a chiemical analysis of root samples, counts of
chromosomne numbers and some data concerning the yield of the crop from normal and from treated cuttings
are given. Although on the whole these results are disappointing, the experiments should be continued on a
larger scale with nonpoisonous varieties. suitable for ccnsumption. Special attention should be paid
to increasing the protein value in the roots as this is of great importance in connection with the low protein
content of the foodstuffs consumed in those regions in Java, where cassava is the principal food. Good
results may be obtained by treating F1 hybrids of the cross Manihot wilissima x Manihot glaziovii in order
to overcome its high degree of sterility. (Author's summary) GOl

0930-1756  TRIVANDRUM. CENTRAL TUBER CROPS RESEARCH INSTITUTE.  Annual
Report 1969, Trivandrum, 1970? 83p. Engl., Sum. Engl.

Cassava. Manihot esculenta. Manihoi glaziovii. Cytogenetics. Chromosomes. Genetics, Hybridizing. Plant
breeding. Selection. Hybrids. Nutritional requirements. Manures. Dung. Fertilizers. Cultivars. N. P’. K.
Field experiments. Cultivation. Spacing. Tuber productivity. Productivity. Minerals. Analysis. Mineral
content. Composition. Carhohydrate content. Aonidomytilus albus. Protein content. Cultivation systems.
Tetranychus telarius. Inter-cropping. Economics. Plant physiology. Injurious mites. Tuber development.
Plant development. Injurious insects. Plant-growth substances. IICN content. Pests. Diseases and
pathogens, Resistance. Cassava mosaic virus. Disease control. Viroses. Mycoses. Cercospora henningsii.
Bemisia. Virus transmission. Grafting. India.

Through addition of over 1500 I'l hybrids produced as a result of a carcfully planned hybridizatien
program, the total number of intervarictal hybrids made so ©or has now increased to 24.440. Araoag the
hybrids under semifinal stage of evaluation, H-2059, H-1686, H-1528 etc, with mean tuber yields of 26.2 to
32.8 ton] ha, proved supcrior in yielding ability to the control variety M-d. Similarly, hybrids 11-226, H-165,
143, H-97, H-57 and H- 6, which are in the final stages of evaluation, registered higher tuber yields ranging
from 30.5 to 37.6 metric tons| ha in local and multilocation tests and outyielded the control variety M-4,
which gave 17.1 metric tons| ha. All these seedling selections and hybrids in both final and semifinal stages
are characterized by their better tuber quality, high field resistance to cassava mosaic and their ability to
respond profusely to higher levels of fertilization and improved cultural techniques. Considerable data were
secured on several cytogenetical aspects of the various tuber crops boaring direet relationship to their genetic
improvement. Through karyological and chromosomal homology studies conducted at pachytene, valuable
information was elicited on (1) the extent of chromosomal differentiation between cassava and the related
species, ceara rubber, which has been used as donor parent for genes conferring disease and drought
resistance, (2) the origin and relationship of constitutent genomes of hexaploid sweet potato and tetraploid
Ipomoea hiloba, and (3) the chromosomal make-up and mode of origin of Amorphaphallus campanulatus.
Pollen germination studies were conducted in Dioscu.ea. In cassava, the general combining ability of a
number of stocks was assessed and detailed cytomorphic studies of artificially produced tetraploids and
triploids carried out. The results of various manurial trials on tuber crops suggest that application of potash
at 100 kgl ha in cassava, 100 kg NPK{ha cach in sweet potato, and 80 kg N and 100 kg K2 0| ha in M.



esculenta increased tuber yields significantly. The starch and sugar content in sweet potato tubers reached
the maximum at manurial level of 75 kg N and 100 kg| each of P305 and K20. Among the different
nitrogenous sources promoting tuber yields in cassava, calcium ammonium nitrate proved superior and was
followed by Ammo-Phos and urea. Split applications of N and P]2 dose as basal and | | 2 dose after one
month of planting) were found to be superior to other treatments tested. Among different cultural practices
adopted in cassava, spacing by 75 x 75 cm for nonbranched varietics and 90 x 90 cm for branched varieties
and vertical planting of two setts on mounds raised above pits proved superior to other methods tried. The
potash content in plant parts of cassava increased with increasing levels of potash application up to 150
kgl ha. With the addition of lime, the availability of P in plant parts was also markedly higher. With the
application of CaO in combination with P, Oy, the CaO content in plant parts was substantially increased.
Application of 2¢ sucrose solution on apical ends of cassava setts after 12 days of planting enhanced root
formation and carly tuber differentiation (as judged from starch deposition). A higher number of roots,
greater intensity of starch deposition and reduction in HCN content occurred with the application of growth
regulators like IAA, IBA, IPA and CCC at 50)1m| ml concentration. Metabolic changes involved in mosy’
infection showed that both the number and quantity of freec amino acids and amides in mosaic-inf:
cassava plants were considerably more thanthose present in healthy plants. Incassava, incidenc:  “leat
could be, considerably reduced by spraying fungicides such as Bordeaux mixture, coppesan, ..ite.., JLi0OA,
forham, thiram, cte. Considerable reduction in the population of Bemisia tabaci (vector of cassava mosaic
disease) was secured following spraying of 0.03% dimethoate at monthly intervals for the first 6 months,
Likewisc, in Coleus, infestation of root-knot nematodes was reduced by soil application of Nemagon of 0.5
ml| f12 of Terracur P at 1.5 gm| ft2. (Author’s summary) G0! E00 D00

0931-0101  REA, J. Establecimiento del banco de germoplasma de yuca, Manihot esculenia.
(Establishment of a cassava, Manihot esculenta Crantz, germplasm bank). Lima, Peru. Instituto
Interamericano de Ciencias Agricolas. Carta Informativa no. 1. 1969, 9p. Span.

Cassava. Manihot esculenta. Germplasm, Cultivars. Genetics, Clones, Bollvia. Paraguay.

This article presents the characteristics, vernacular names and locations of 72 clones of cassava (Manihot
esculenta Crantz) collected in Bolivia, Paraguay, Brazil and Peru as part of a- FAO-IICA project to
establish a cassava germplasm bank. (Sumvnary by P.A.C.) GOI

0932-0675 MAGOON, M. L., KRISHNAN, R,, and VIJAYA BAI, K. Chromosomal differentiation
between cassava and ceara rubber. Tropical Root and Tuber Crops Newsletter no. 4:23-25. 1971.
Engl.

Cassava. Manihot glaziovii. Manihot esculenia. Genetles, Backcrossing. Hybridizing. Plant breeding.

A comparative description of the karyotypes of Manihot glazioviiand M. esculentais presented. Differences
were confirmed by pachytene analysis of the F1 hybrids. In addition, pachytene analyses of 3 backcross
plants provided evidence for random transmission of at least some of the parental chromosomal types
through the male gametes of the F1 hybrid. (Summary by F.M.) GOI

0933-0698 ARRAUDEAU, M. Cassavain the Malagasy Republic; researchand results. /n International
Symposium on Tropical Root Crops, Ist., St. Agustine, Trinidad 1967. Proceedings. St. Agustine,
University of West Indics, 1969. v.L, pp. 180-184. Engl.

Cassava. Hybrids. Plant breeding. Clones. Productivity. Cultivation. Genetics. Selection. Malagasy
Republic.

Experiments in Malagasy showed that local cassava varieties and hybrids yielded indry, low-lying arcas 7-8
and [2-35 tons| ha; in humid, low-lying areas 9-25 and 28-66 tons| ha; in areas of medium altitude (300-900
m}4-20 and 30-80 tons| ha; and in areas of high altitude (900-1,300 m)4-12 and 12-25 tons| ha, respectively.
(Summary by Tropical Absiracts) GOl D03
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0934-2150 ZIMMERMANN, A. Die Deutsch-Ostafrikanischen Maniok-Varietaten, (The German East
African cassava varicties). Pflanzer 3(17-18):258-265. 1907. Germ., 1 Ref.

Cassava. Leaves. Resistance. Identification. Flowers. Cultivars. Diseases and pathogens. Pests.

Cassava varicties were introduczd to find resistance to a “leaf curl” disease. To properly describe the
material, a classification of clones is given, using stem and leaf characteristics. The varicties are briefly
discussed. (Summary hy A. van S.) GOl

0935-0720 DOUGHTY, L. R. Cassava breeding for resistance to mosaic and brown streak viruses. /n
East African Agricultural and Forestry Rescarch Organization. Annual Report 1958. pp. 48-55. Engl.

Cassava. Discases and pathogens. Pests, Manihot glaziovii. Manihot dichotoma. Manihot saxicola.
Manihot melanobasis. Cassava mosaic virus. Yiroses. Plant breeding. Crossbreeding. Resistance. Cassava
brown streak virus. Kenya.

A review is rade of 21 vears work on interclonal crosses of cassava and interspecific crosses between cassava,
ceara rubber. M. dichotoma, M. saxicola, M. catingae and M. melanobasis. Resistance to mosaic discase
was tested with fairly good results. Programs for 1959 and 1960 are given. (Summary by 11.J.5.) GOl E04

1936-0685 MONTOYA, L. A. eral. Preliminary work on ihe problem of classifying manioc varieties. fn
International Symposium on Tropical Root Crops, Ist, St. Augastine, Trinidad, 1967. Proceedings. St.
Augustine, University of West Indies, 1969. v. |. pp. 89-99. Engl.. Sum. Engl., 8 Refs.

Cassava. Cultivars. Identification. Plant anatomy. Productivity. HCN content. Composition. Mexico.

Working with vegetative material from the cassava collection at Campo Cotaxtla near Veracruz, (Mexico),
an exploratory classification was made on the basis of certain morphological characteristics. The HCN
content of the roots was analyzed, ¢ ad a number of varieties selected as outstanding in this collection are
described. (Author's summary) GO B0 CO03

0937- 0188 INDIA PLANS increased tapioca production. Foreign Commerce Weekly 49(12):14, 1953,
Engl.

Cassava. Crossbreeding. Productivity. Plant breeding. India.

Improved varicties of cassava are being developed at Trivandrum, (Travancore-Cochin), research station
under the Indian Council of Agricultural Rescarch. About 250 varieties are being tested and crossed to
produce superior varicties. (Summary by Tropical Ahstracts) GOI

0938-0310 LEON,J. ESTEVES, L,and REA,J. Normas para el estudio de la variabilidad clonal en yuca,
Manihor esculenta. (Norms for the siudy of clonal variahility in cassova, Manihor esculenta).
Fitotecnia Latinoamericana 4(2):125-138. 1967. Span., Sum. Engl., 21 Refs.

Cassava. Clones. Plant anatomy. Stems. Leaves. Flowers. Fruits. Seed. Branching. Plant development.
Developmental stages. HCN content. Composition. Plant physiology, Shoots. Manihor esculenta. Plant
height. Starch content. Tubers.

There is a great deal of variability in cassava; in this study only a very narrow section was considered: 28
clones, the most common in the coastal area of Peru. Among the characters studied were habit: stem
characteristics, particularly internode pattern, diameter and color; nodes, including base of leaves,
particularly of the central segiment; coloration, position and shape of the petiole; color of the new growth;
pigmentation of the sepals and disk, etc. The vegetative characters are stressed since many clones do not
flower or set seed in certain localities. Root characters, particularly the color of the peel. permit dividing the



clones inta two large groups: dark brown roots associated with pigmented stems and gray roots with green
stems. Other important characters are the HCN content and the percentage of starch; these two characters
are strongly influenced by soil and climatic conditions. Several techniques of study, recording and
interpretation are discussed. (Author's summary) GO1

0939-0822 NICHOLS, R. F. W. Breeding cassava for virus resistance.  East African Agricultural
Journal 12(3):184-194. 1947. Engl., Sum. Engl., 7 Refs.

Cassava Manihot glaziovii. Manihot dichotoma. Manihot saxicola, Manihiot melanobasis. Plant breeding.
Resistance. Clones. Hybrids. Grafting. Pollination. Pests. Diseases and pathogens. Cultivars. Manihot
esculenta. Cassava mosaic virus. Seed. Viroses. Cassava brown streak virus. Productivity, Field
experiments.

An interim account is given of the materials and methods being used at Amani in an attempt to improve
cassava (Manihot wiilissima Pohl) by sclection and hybridization, with particular reference to resistance to
the 2 virus discases, mosaic and brown streak, which are the cause of heavy yield losses in East Africa. The
first stage is the production of sced of both cassava and interspecific hybrids by controlled pollination and
multiplication of the seedlings by vegetative propagation, followed by preliminary and replicated field trials
for disease resistance and cropping qualities. A method of classifying clones on the basis of their resistance to
natural infection as reflected by statistical analyses of the results is described. Successful interspecific
hybridization is reported between cassava and “tree™ cassava (which is probably itself a natural hybrjd
between M. glaziovii Muell.- Arg. and cassava), M. glaziovii (ceara rubber), M. dichotoma Ule, and Af.
saxicola Lanj. Backerossing to cassava was successful, and the third generation has been reached by this
means. The fertility, morpholegy and disease resistance of these hybrids is discussed. Field trials show that
there is a wide range betwten the resistance of different clones to the two diseases. Highly resistant forms of
true cassuva and of interspecific hybridsthave been produced; results indicate that complete immunity in all
but the M. dichotoma hybrids is unlikely to be obtained. In some of these hybrids, immunity to particular
virus strains is demonstrated: it is not yet known whether this immunity will be retained through continued
backcrossing, which must be carried on until normal t»5erous root systems are restored. Itis stressed that the
cfficacy of the grafting test to prove immunity is coaditioned by the particular virus strain used; immunity to
one strain does not automatically imply immunit/ to other strains. (Author’s summary) GO1 E04

0940-0684 BOLHUIS, G.G. Intra and interspecific crosses in the genus Manihot. /n International
Symposium on Tropical Root Crops, Ist, St. Augustine, Trinidad, 1967. Proceedings. St. Augustine,
University of the West Indics, 1969. v.1, pp.81-88. Engl., Sum. Engl., 9 Refs.

Cassava. Manihot. Manihot glaziovii. Manihot saxicola. Hybridizing. Crossbreeding. Backcrossing., Plant
breeding. Genelics.

Crosses of cassava cultivars show largely different results, At Buitenzorg only a few cltivars proved to give
fairly good results when used as parents in hybridization work. When based on the right cultivars, at least
20 success may be expected. Some cultivars proved to be very bad parents; in crosses few or no seeds were
harvested. How far this is due to incompatibility has vet to be proved. Cassava can be crossed with several
other species of Manihot. The percentage of successful pollinations, however, is generally very low.
Moderate success of these interspecific hybridizations is to be expected only if cassava is used as the female
parent. EI hybrids between cassava and M. glaziovii show a high rate of sterility when intercrossed.
Backcrossing of the hybrids with the cassava parent gave fairly good results provided a good cassava cultivar
which had also given success in cassava crosses, was used. Crosses of cassavi with M. saxicola gave a high
percentage of successtul poltinations, which makes it doubtful whether A, saxicola should be considered as a
separate species. Backcrossing of the hybrids with a cassava parent gave exceptionally good results when A.
saxicolais used as the female parent in the original interspecific cross. Two authors have proved that hybrids
containing the  “blood™ af 3 species can be obtained. In the majority of crosses, the mean number of sceds
per fruit was rather small. Further investigation as to the nature of this phenomenon is recommended.
{Author's summary) GOt
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0941- 0567 SILVA. J. R. DA and SCHMIDT, N. C. Cultivar de mandioca com provivel resistencia ao
tombamento ou acamamento. (Cassava cultivars likely to resist lodging). Bragantia 26:63-65. 1967.
Port., Sum. Engl.

Cassava. Resistance. Clones. Cultivation, Climatic requirements. Cultivars. Brazil.

A report is given of the results of a study carried out inthe district of Pindamonhangaba, state of S¥o Paulo,
with regard to the variation of resistance shown by plants of different cassava clonesto lodging caused by the
wind. (Author’s sunrnary) GOl

0942-0583 OSORES, A. and DELGADO, M. Cuarentena del germoplasma internacional de yuca en el
Perd. (Quarantine for international cassava germplasmin Peru). Lima, Peru, lICA, 1970. 18p. Span.,
9 Refs.

Cassava. Entomology. Germplasm. Pests. Diseases and pathogens. Disease control. Development. Clones,
Selection. Viroses. Injurious insects. Insect control. Pest control. Cassava mosaic virus. Peru.

The status of cassava material introduced into Peru is presented. Results obtained on sanitary control of
infected plants arriving from abroad are given, as well as control regulations adopted for the future.
(Sununary by H.J.S.) GO1 EO0

0943- 0660 MAGOON, M. L., JOS, J. S. and NAIR, S. G. A morphological, embryological and
cytological study of male sterility in Manihot esculenta Crantz. Tropical Root and Tuber Crops
Newsletter no. 2:10-12. 1969. Engl. 2 Refs.

Cassava. Cytology. Selfing. Plant breeding. Genetics. Plant fertility. Plant anatomy. Morphogenesis.

In Kerala (India) a study  was made of the lower, microsporogenesis, and the development of male
gametophyte in 4 male-fertile and 12 male-sterile lines of cassava. It was found that in the male-sterile lines,
pollen abortion was due to the persistant nature, abnormal behavior and development of tapetum. In
addition, a study was made of the cytology of the male-sterile lines, indicatin g that the meiotic abnorniality is
not the cause of male sterility in these lines. (Summary by Tropical Abstracts)) GOl B0O

0944-0400 PANDEYA, R. S. Cassava genetics and breeding, a review. Intccnational Development
Rescarch Center. Working Note. no. 4. 1972, 13p. Engl., 38 Refs.

Cassava. Manihot. Genetics. Backcrossing. Hybridizing, Cytology. Plant breeding. Resistance.
Productivity.

Comparatively little attention has been paid to the study of fundamental aspects of genetics, cytology and
breeding of cassava. Based on a review of literature, discussions are presented on the following aspects:
cytology, barriers of crossability, nature of qualitative and quantitative morphological variability, breeding
for yield improvement, resistance, quality, early maturity and induced polyploidy. A few long- and short-
term objectives in a cassava breeding program are suggested by various researchers in this area. (Summary
by 14.J.5.) GOI

0945-0650 ABRAHAM, A. Breeding work on taploca (cassava) and a few other troplcal tuber crops.
In Interniational Symposium on Tropical Root Crops, 2nd, Honolulu and Kapaa, Hawaii, 1970,

Tropical Root and Tuber Crops Tomorrow. Honolulu, University of Hawaii, 1970, v. 1, pp.76-78.
Engl., Sun . Engl., 7 Refs.

Cassava., Plant hreeding. Hybridizing. Polyploldy. Chromosomes, Mutation, Seed. Sweet-potatoes.
Amorphophallus. Taro. Dioscorea.
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The tuber crops constitute a very important subsidiary source of human and animal food. There is scope for
great improvement in these crops, both by traditional plant breeding methods and by induction of new
chromosomal races and production of artificial mutants. These crops deserve greater scientific atiention
than they have received so far. (Author’s summary) GO1

0946-3480 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES
VIVRIERES. Cultures autres que céréals; ie manioc. (Crops other than cereals; cassava). In
Rapport annuel d’activité 1963. Paris, 1966. v. 2, pp.367-379. Fr.

Cassava. Cultivars. Plant breeding. Genetics. Hybridizing., Hybrids. Selection. Fertilizers. Cultivation,
Senegal. Dahomey. Gabon. Niger. Malagasy Republic.

In Madagascar the most advancad studies on varietal improvement have been undertaken. The principal
aim is to obtain maesaic resistant and high-yielding varieties. Sclection and hybridizing trials are carried out
at the experimental station of Lake Alaotra.Resistance trials in Sencgal, Dahomey, Gabon, Niger, FFrench,
Guiana and the French Caribbean are outlined, as well as some remarks on fertitization, chip production and
drying. (Summary by J.L.S.) GOl

0947-1545 CONCEICAO, A. J. DA., CUNHA, H. M. P. DA, and SAMPAIO, C. V. Programa de
melhoramento. (Plant breeding program). Cruz das Almas, Brasil. Universidade Fedcral da Bahia,
Escola de Agronomia. Brascan Nordeste. Serie Pesquisa 1(1):9-20, 1973. Port., Sum. Port., Engl, 6
Refs., Illus.

Cassava. Manihot esculenta. Plant breeding. Genetics, Cassava programs. Development. Germplasm.
Crossbreeding. Propagation, Plant reproduction, Brazil.

The auther comments on the breeding of cassava (Manihot esculenta Crantz) being developed at the Escola
de Agronomia da Universidade Federal de Bahia in Cruz das Almas, Bahia (Brazil). This program was
initiated in 1969. It consists of studies on the germplasm bank, polycross, controlled crosshreeding,
development of plants by sexual and asexual means and fields for clonal multiplication. (Author’s summary)
GO!

0948- 0668 DOUGHTY. L. R., JENNINGS, D. L. and GOURLAY, D. W. Plant improvement and
protection; Cassava breeding. /n East African Agriculture and Forestry Rescarch Organization.
Annual rveport 1955. pp. 36-39. Engl.

Cassava. Genetics. Pests. Diseases and pathogens, Viroses. Cassava mosaic virus. Field experiments.
Cassava brown streak virus. Backcrossing. Plant breeding. Resistance. Kenya.

The purpose of the cassava breeding program is to concentrate the factors controlling resistance to the virus
diseases of mosaic and brown streak and at the same time to maintain the ability to produce a high yield of
palatable roots. To this end the most resistant lines derived from backerosses to cassava (of ceara cassavi
derivatives) were intercrossed; backcrossed with their parents; crossed with hybrids of A, dichroma cassava
origin, resistant to discase but poor yielders with woody roots; and inbred. Breeding was also continued with
M. Catingae cassava and M. melanobasis cassava hybrids. Field trials, greenhouse experiments and
quarantine for improved cassava clones are dealt  with. (Summary by 11.1.8.) GOI E04.

0949- 0763 MONTALDO, A. er al. Banco de germoplasma de yuca (Manihot esculenta) en Venezuela,
(Cassava (Manihot esculenta) germplasm bank in Venezuela).  Maracay, Universidad Central de
Venczuela, Instituto de Agronomia, 1972, 12p. Span., Sum, Span,

Cassava. Growth, Tuher productivity. Flowering. Manihot esculenta. Tuber development, Cultivars. Plant
development. Productivity, Branching. Developmental stages. Germplasm. Plant height. Venezuela.
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In the cassava (/lllanihm esculenta Crantz) germplasm bank at the Estacién Experimental Saman Mocho,
Carabobo (Veneczuela), a reverse of national cultivated material and some introduced valuable strains
(Branca de Santa Catarina, etc.) is maintained. In this location, types with valuable agronomic
characteristics are selected, increased and then transferred for regional yield trials. A total of 380 clones are
under cultivation: 91 from the total collections rmade up through 1970; 103 clones of Collection Occidente
1971, 118 clones of the Collection Oriente 1971, 22 clones of the Collection Maracay 1971, 5 clones of the
Coll ction Aragua 1971, 25 clones of the Collection Guayina 1972 and 10 clones of the Collection Occidente
1972, The cooperation of the botanist V.M. Patifio, Director of the Botanical Garden, Cali (Colombia)and
commissioned by the Centro Internacional de Agricultura Tropical, Cali, Colombia, was relied or for the
1971-1972 collection. In the period 1970-71 cultivation observations were made o1 the clones; and at harvest
time, the total dry matterand vield of roots were determined. As a result, 22 clones were selected and are now
under intensive multiplication. In the Collection Maracay made among 125 strains maintained in this region,
28 were selected. Apart from the regular cultivatiun observations, stem branching, crop penetration and
plant height were added. keeping in mind that there will soon be a need for cassava suited for mechanized
harvest and cultivation. Ia the plans for the 1972 harvest, observations on wind damage (lodging resistance),
type and shape or root development were included. (Aurhor's summary) GO1

0950-2277 TAPIOCA. In Indian Council of Agricultural Research, Annual Report 1953-54, p.52. Engl.
Cassava, Germplasm. Cultivars, Starch content. Maturation. India.

In Madras State, varietal collections were made at Coimbatore and 7 more varieties were added to the
previous collection of 36 varieties. At Mangalore 4 more varieties were collected, bringing the total to 20. The
morphological characters of these varicties were recorded. In Bombay, at the Agricultural Research Station,
Phondaghat, 6 promising varieties of cassava were studied. Two varieties ( Annanna ravamma and Kayal
Chiddi) gave the highest yield while Sunderville and Vellamaddamma were the next in order. A feeler trial
was conducted to determine the nitrogen, phosphate and potash requirements of cassava. There was good
response to nitrogen and potash. In Travancore-Cochin, 300 varieties were collected from different parts of
I'ravancore-Cochin, Malabar, Mysore, Malaya and Brazil. Two varietics introduced from Malava were
found to be very high vielders and suitable for this area. A detailed study regarding the chemical composition
of tubers was made of Hybrid 105. It was found that maturity in tapioca should be decided on the basis of
maximum starch content. (Fll text) GO1

0951-2044 PYNAERT, 1. Au sujet du manioc. (Talking about cassava). Revue Internationale des
Produits Coloniaux 27:219-224. 1952, Fr.

Cassava. Rice. Human nutrition. Proteins. Development, Cassava programs. Economics. Cultivation.
Genetics. Plant bieeding. Indonesia.

The significance of cassava as a product for the world market and as a foodstuff in the areas where it is
produczd is discussed. The results of scientific research into the question of breeding are reviewed; special
mention is made of the rescarch work carried out at the * Algemeen Proefstation voor de Landbouw™ at
Bogor (Indonesia). Selection research is directed not only towards increased production but also towards
raising the protein content (it is hoped to reach 3¢ protein) and the necessary factors for extensive
cultivation in Central Africa, including a fallow period and cattle breeding (as practiced in the Congo) and
the cconomic necessity of trying to achieve a more intensive system of cultivation are also dealt with bricfly.
(Swmmary by tropical Abstracts) G0l D00

0952-0380  CHANDRARATNA, M. F. and NANAYAKKARA, K. D. S. S. Studies in cassava. I1. The
production of hybrids. Tropical Agriculturist 104:59-74. 1948, Engl.. Sum. Engl., 4 Refs.

Cassava. Hybrids. Flowering. Cultivars. Developmental stages. Genetics. Hybridizing. Inflorescences.
Plant anatomy. Plant hreeding. Sri Lanka.
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The floral biology of cassava was studied as a preliminary to the execution of a breeding program. In some
races, the male flowcrs were abortive, rarely opened and never produced functional pollen. In several races,
abnormal female flowers possessing varying numbers of staminodesoccurred with appreciable frequency.
The inflorescences were markedly protogynous. The blooming of both male and female flowers was
concentrated into a relatively short period immediately following midday 91 of the male flowers bloomed
between 12:30 p.m. and [:30., and 964 of'the female flowers bloomed between 12 noonand 1 p.m. The size of
buds on the day previous to blooming provided a useful index of maturity. The stigma was receptive at the
time of blooming but lost its receptivity in 24 h. Anthers dchisced before blooming. Pollen stored under
desiccation remained functional for at least 6 days. Both wind and insects appeared to function as pollinating
agencies. The interval between pollination and the passage of male nuclei past the style was over 8 hoursand
under 19 h. Parthenocarpy appeared appreciably frequent. The technique of crossing used is described,
Hybrids produced as part of a program of combining high yield with a low content in HCN are described
(Autlor’s summary) G01-908

0953-0694 MAGOON, M. L. Recenttrendsin cassava breedinginIndia, /nInternational Symposiumon
Tropical Root Crops, Ist., St. Augustine, Trinidad, 1967. Proceedings. St. Augustine, University of
West Indies. 1969. v. 1. pp. 100-117. Engl., Sum, Engl., 56 Refs.

Cassava. Plant breeding. Germplasm. Taxonomy. Hybrids. India.

The range of available genetic variability in the crop is presented. It seems that there are many opportunities
of further improvement of cassava through cfficient exploitation of the germplasm reserves available. The
need for conducting a combined study of morphological, cytological and genetical aspects in arriving at a
more natural, botanical classification based on ancestral relationships has been stressed since such
knowledge is indispensable to the breeder and also has important applications is certain other ficlds.
Problems and approaches of current interest in relation to production and resistance breeding are discussed.
The chief characteristics of the selections and high-yielding hybrids recently developed at the Institute are
briefly described. Work relating to interspecific hybridization, production of chromosomal races and
mutation breeding and their implications in cassava improvement are briefly reviewed. The genome
approach to cassava improvement has been discussed. It is suggested that the separation of the intragenomic
and intergenomic phases of plant improvement offers the cassava breeder considerable scope for better
genetic control than presently obtained. (Aurhor’s summary) GOl

0954-3137 VASUDEVAN, K. N. er al. Radiation-induced mutations in cassava. Indian Journal of
Horticulture 24(1-2):95-98. 1967. Engl., Sum. Engl., 17 Refs., lllus.

Cassava. Plant breeding. Mutation. Cuttings. Composition. Starch content. HCN content. Chromosomes.
Cytology.

The chiel attributes are described of 2 mutants isolated in 2 strains of cassava as a result of irradiation of stem
cuttings with gamma rays. The important traits characterizing one of the mutants related to increase in
starch content and decrease in HCN content. It is suggested that such viable morphological mutants can be
recovered within a dose range of 4,000 Rand 7,500 R, and disruption of the chromosomal mechanism took
place at 10,000 R and above. (Author’s summary) GO1 C03

0955-0737 SILVESTRE, P. Les plantes a tubercules. (The tuber plants). Agronomie Tropicale no.
10:990-992. 1965. Fr.

Cassava, Plant breeding. Cassava programs. Malagasy Republic, Senegal.

Comments are presented on cassava research carried out by IRAT in Madagascar and Senegal. I+formation
deals with breeding of cassava varieties for industrial purposes (resistance to diseases, high yields response to
fertilization and chip drying) and adaptation of cassava to different ecological conditions. (Summary by
1.J.5.) GOl
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0956-1755 TRIVANDUM. CENTRAL TUBER CROPS RESEARCH INSTITUTE. Annual Report
1970. Trivandrum, 1971. 78p. Engl., Su. Engl.

Cassava. Manihot esculenta. Genetics. Hybridizing. Plant breeding. Selection. Resistance. Tuber
productivity. Productivity. Ilybrids. Nutritional requirements. Manures. Dung. Fertilizers. N. P. K.
Timing. Propagation materials. Cuttings. Planting. Spacing. Cultivation systems. Intercropping.
Absorption. Analysis. Soil analysis. Minerals. Plant development. Tuber development. Plant-growth
substances. Plant physiology. Iarvesting. IHCN content, Comtposition. Carhohydrate content. Dry matter.
Protein content. Growth. Pests. Diseases and pathogens. Viroses. Cassava mosaic virus. Iajurious mites.
Tetranychus telarius.Noxious animals, Mycoses. Cercospora henningsii. Mite control. Pest control. Disease
control. India.

An exotic variety of cassava (Manilior Columbiana var.), which is supposed to contain high protein in

tubers, is under multiplication. Among the exotic seedling selections, S-2407, S-2331 and S-2308 have

yiclded 45.3, 38.0 and 38.9 metric tons| ha, respectively at the level of 12.5 metric tons of farm yard manure

(F y M) and 100 kg each of N.P.K. Among the recently evolved hybrids, hybrid 312 yielded 30.1 metric

tons|ha while the control yielded only 16.7) ha. Similarly, hybrids 3473(2), 3562(1) and 1607(3) also

recorded significantly higher yields than the control. The results of simple manurial trials with promising

strains indicated that 15 metric tons FYM| ha and 75 kg N| ha or the N.P.K. combination of 100 kg cach]ha

were found to be the cconomic dose for cassava and 80 kg N along with 120 kg K O| ha for Colocasia. Split
application of N.P.K. and a foliar spray of N were also found to be ceonomical for cassava cultivation. The
superiority of urea as i source of N and basic slag as a source of I’ was also confirmed. Liming at 2 metric
tons| ha in laterite soil increased P availability, thereby increasing cassava vield significantly. 1t was found
desirable in the case of cassava to keep the spacing of 90 x 90 em for tall varicties, 75 x 75 em for medium-tall
varieties and 60 x 60 ¢m for the dwarf type. Boron and IAA were found helpful in inducing Noweringina
nonflowering strain of cassava, S-1409; NAA and IAA at 20 ppm cach and IBA and IPA at 50 ppm each
produced a greater number of roots with a high concentration of starch. Out of 300 hybrids of cassava
analyzed, the following variations were observed in their quality characters: HCN, 15-398 ug| g: dry matter
22487, carbohydrate (dry weight basis), 50-867¢; crude protein (dry weight basis), 1.39-6.25C;. Maturity
index studies in cassava indicated that the crop can be harvested for consumption purposes from the 7th

month onward; but for optimum yield, the harvest coutd be delayed up to the 10th month. Sereening for field

resistance to mosaic. supplemented by laboratory tests by means of graft transmission, showed that the

strans S-1310. S-1315, S-2371 and S-2380 were highly resistant to cassava mosaic. Studies on metabolic

changes evolved as a result of virus infection showed marked increases in the total P content of the leaves of

mosaic-infected cassava plants. Spray trials to control Cercospora leaf spot of cassava showed that

chemieals such as Bordeaux mixture, zineh, coppesan, ete. significantly reduced leaf spot incidence. Red

spider mite infestation in cassava was effectively reduced by spraying dimethoate (0.035). (Author’s

summary) GOI

0957-1897 HAHN. S. K., HOWLAND, A. K. and TERRY, E. R. Cassava breceding at IITA. lbadan,
Nigeria, LITA, 1973. 46p. Engl., Sum. Engl., Fr., 57 Rets.

Paper presented at [nternational Symposium on Tropical Root Crops, 3rd, Ibadan, Nigeria, 1973,

Cassava. Plant breeding. Plant physiology. Biochemistry. Cultivars. Resistance. Pests. Diseases and
pathogens. Cassava mosaic virus, Viroses. Xanthomonas manthotis. Bacterioses. HCN. Manihot esculenta.
Pollination. Plant reproduction. Manihot glaziovii. Manihiot melanobasis. Flowers. Seed. Germination.
Plant development. Clones. Selection. Hybridizing. Crossbreeding. Inheritance. Plant fertility. Hybrids.
Nigeria.

The importance of cassava as a food crop in Africa is stated, and major problems involved in production in
the area are briefly discussed. The cassava breeding objectives in the Root and Tuber Improvement Program
of the International Institute of Tropical Agriculture (IITA) are laid down. Basic considerations in cassava
breeding are reviewed and discussed. An attempt was made to produce a cassava breeding system applicable
on a worldwide basis and to describe the present state and th~ future development of cassava breeding.
(Author's summary) GO,
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0958-2432 COURS - DARNE, G. J. M. L'amelioration du manioc en Afrique. (Cassava breeding in
Africa). In Colloque sur les Priorités de la Recherche Agricole dans le Developpement Economique
d I'Afrigue, Abidjan, 1968. Washington, Academie Nationale des Sciences, 1968. pp.360-369. Fr.,
Sum. Fr., 5 Refs.

Cassava. Plant breeding. Hybridizing. Cultivars. Selection. Hybrids, Resistance. Cassava mosaic virus.
Starch productivity. Tuber development. HCN. Harvesting. Productivity. Malagasy Republic.

Plant breeding is the best economic solution to low cassava yields. In Africa, varietal improvement of
cassava has been undertaken on a large scale only at the Station Agronomique de I'Alaotra (Madagascar).
The creation of an African Research Centre on cassava is proposed. Any breeding program should takeinto
account the following factors: harvest index (weight of roots:iweight of stems and leaves), long-range
resistance to soil humidity, resistance to mosaic virus, resistance to accidents to roots (necrosis, darkening,
liquetaction of starch) and growth characteristics such as ease of regrowth upon transplanting these factors
are discussed at length, (Summary by T.M.) GOI

0959-3132 KOCH, L.. Cassaveselectie. (Cassava breeding). Wageningen, H. Veenman and Zonen, 1954,
7lp. Dutch., Sum, Dutch., 76 Refs., lllus.

Cassava. Genelics. Plant breeding. Selection. Seed. Plant anatomy. Productivity. Tuber productivity.
Starch productivity. Flowering, Developmental stages. Plant fertility. Manihot. Manihot esculenta.
Manihot glaziovii,

A gencral history is given of the origin of cassava and its introduction to Java. Selection of true seed has been
done in various countries; however, positive results were obtained only in Indochina and Indonesia.
Extensive research on flowering and lertilization showed how to obtain seed from the desired parents, bow
to germinate these seeds and how to evaluate the plants. This increased the effectiveness of the breeding
pracedures. A description is given of the desirable characteristies (for food and for industrial purposes).
Environmental cffects were also investigated. Selection of the parents influenced the behavior of the
scedlings: however, this does not mean that characteristics of the parents are transferred to the olfspring. Via
a great number of correlations, it was proved that a combination of certain characteristics are not limited by
genetic factors. Hybridization of cassava and Manihot glaziovii produced about 30 plants that grew very
ranidly. These plants could be intercrossed or backerossed with both parents. Some guidelines are given for
future breeding and it is recommended that material from South America should be crossed with locaj
material. (Awrhor's summary) GO|

0960-3183 STOREY, H. H. and DOUGHTY, L. R. Virus diseases of cassava, /n East African
Agriculture and Forestry Research Organization. Annual report 1951, pp. 26-28. Engl.

Cassava. Manihot glaziovii. Manihot dichotoma. Vireses, Plant breeding. Resistance. Productivity.
Diseases and pathogens. Pests. Cassava mosaic virus.

A briel report is given on cassava hybridization, ficld and vield trials conducted in 1951 as part of the
program of breeding for resistance to mosaic. (Summary by H.J.S.) GO E04

0961-4782  KOCH. L. Zaailingselectie bij cassave. (Seedling selection in cassava). Algemeen
Landbouwweekbiad voor Nederlandsch-Indie 11(20):485-488. 1926. Dutch., Sum. Engl.

Cassava. Selection. Productivity. Clones. Roots. Starch productivity. Indonesia.

By sowing 10,000 sceds of the cassava varicty Mandioca S0 Pedro Preto, 4577 scedlings were produced.
Alter 7 months, 3901 seedlings were stiltalive. These were tested 6 times during the years 1918-26, discarding
the low vielders. In January ., 1926, only 8 seedlings were left. These seedlings proved to be heavy yielders,
every one of them producing more starch| ha than the mother variety. (Auwthor's summary) GO1 D03
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0962- 2335 GUILLOTEAU,S. Travaux sur manioc a la station agronomique du Lac Alar:ira, Campagnes
1965 et 1966. (Cassava trials at the experimental siation of Lac Alaotra; 1965 and 1€ 56). Tananarive,
Institut de Recherches Agronomiqyes de Madagascar, Station Agronomique du .ac Alaotra, 1967,
76p. Fr., llus.

Cassava. Genetics. Plant breeding. Crossbreeding. Selection. Hybrids. Hybridizing. Resistance.
Cultivation. Spacing. Productivity, Tuber productivity. Field experiments. Pests, Diseases and pathogens.
Viroses. Cassava mosaic virus. Harvesting.

A report is given of selection work done in 1965-66 at the experimental station of Lac Alaotra. Results, as
well as recommended varieties, are given from trials in different ecological zones. Efforts were made to
develop new clones equal to or superior to the best local hybrids (H 54 and HS56) suitablc for the starch
industry and animal nutrition. A botanicaldescription of varicties is included. (Summary by J.L.S.)GO1 E00

0963- 3208 OPSOMER, J. E. Technique et premiers resultats de I'amelioration du manioc a Yangambi,
Congo Belge. (Techniques and first results of cassava breeding in Yangambi, the Belgian Congo). In
Congress International de Agriculture Tropicale, 3o0., 1937. pp.107-114. Fr., Sum. Fr., 6 Refs.

Cassava. Resistance. Cultivars. Cuttings. Clones. Diseases and pathogens. Pests. Viroses. Cassava mosaic
virus. Seed.

High-yielding varieties (30-40 tons without fertilizers) were obtained in the first selection of cuttings. After 5
years of continuous planting. these varieties have shown to be highly resistant to diseases. For the collection
of varieties obtained from vegetative origin, 80.9C¢ have been attacked by mosaic; this percentage tends to
increase. The selection of matcrial obtained by seeds is not very advanced. Observations on this material
indicate a fast diminution of the quantity of mosaic-free clones; after the 3rd-4th generation, 87.19 of the
cuttings have been infected. The resistance to mosaic seems to be the natural condition of a small quantity of
clones, though this resistance is not complete. Therefore it is necessary to maintain these clones for
consistant selection. (Author's summary) GOl E04

0964-3157 VIRUS DISEASES of crops in East Africa. World Crops 3:385-386. 1951. Engl., 8 Refs,

Cassava. Viroses. Resistance. Diseases and pathogens. Pests. Cassava mosaic virus. Cassava brown streak
virus. Hybrids. Backcrossing. Plant breeding. Manihor glaziovii. Kenya.,

This is an account of work on virus discases in maize, tobacco, groundnut and cassava; it was taken from a
short memoir by H.H. Storey on accomplishments at EAARTin Amani (Kenya). As regards cassava, work
done at Amani proved that mosaic is caused by a virus and transmitted by the whitefly when it feeds on
young leaves. The spread of the discase was much more rapid during some months: therefore, it was possible
to select an “ideal™ planting date that would permit cassava to remain healthy for the longest period of
arowth. A second virus discase. brown streak, was found at low altitudes. Resistant varicties were developed
and distributed to farmers. A progrum of interspecific hybrids, developed from resistant cassava varieties
and other Manihot spp. including M. glaziovii, was begun. Results have shown that high resistance can be
conferred to the progeny of interspecific crosses, but several generations have to be backerossed to cassava to
restore the ability to produce satisfactory tuberous roots. (Summary by T.M.) GOI

0965-0518 ROGERS, D.J. Dwarf,short-stemmed cassava?, Tropical Rootand Tuber Crops Newsletter
no. 5:36. 1972, Engl.

Cassava. Plant breeding. Cultivars. Propagation. Manihot. Stems. Development. Manihot esculenia.

Dwar{ or short-stemmed varieties could be aseful for developing modern cultivars of Manihot esculenta, as
itis for wheat and rice. Suggestions are riade about some cassava cultivars and Manihot species which could
serve this purpose. (Summary hy H.J.8.) GOl
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0966- 0605 ARRAUDEAU, M. Considerations sur des methodes d’obtention de nouveaux clones de
manioc. (Methods of obtaining new cassava clones). Tananarive, Institut de Recherches
Agronomiques de Madagascar, Station Agronomique du Lac Alaostra. 1962. 22p. Fr,

Also available in Spanish, translated by T.E. Delgado.
Cassava. Pollination. Plant reproduction. Clones. Hybrids. Plant fertility.

The goal of any plant selection progre.m is to achieve positive results in a minimum amount of time. In
reference to cassava (a heterozygote plant), the creation of new varieties is based on hybridization between
generators, of which the whole generic constitution is ignored. The identification of the parents of a
significant hybrid clone scems to be of little importance since the probability of appearance of another
significant recombining factor obtained by an identical cross is slight. Although manual crosses between 2
interesting phenotypes are valuable the polyclone method gives us a simple, practical solution to any
problem. (Author's summary) GOl

0967-0601 KANNEGIETER, A. Die ziichwung von nahrungspflanzen im tropishen Afrika. (Breeding of
Jood plants in tropical Africa). In Deutschen Afrika-Gesellschaft. Afrika-hcute. Jahrbuch 1963. pp.
283-290. Germ., lllus.

Cassava. Sorghums. Millets. Maize. Rice. Groundnut. Plant breeding. Cassava mosaic virus. Viroses.
Diseases and pathogens. Pests. Resistance. Africa.

Some econoumic and social aspects of plant breeding in tropical Africa are bricfly discussed. Information is
provided on results obtained with the improvement of sorghum; millets, cassava, maize, rice and groundnut.
(Summary by Tropical Abstracts) GOl

0968- 3497 CONCEIGAO, A.J.,CUNHA,H. M. P. ANDSAMAPIO,C.B. Programademelhoramento
da mandioca. (Cassava breeding program).Cruz das Almas, Bahia, Brasil, Universidade Federal da
Bahia, Escola de Agronomia, 1973. 19p. Port., Sum. Port., Engl., 6 Refs.

Cassava, Manihot esculenta. Plant breeding. Germplasm. Crossbreeding. Clones. Genetics. Pollination.
Flowering. Developmental stages. Selection. Field experiments. Growth-chamber experiments. Research.
Brazil.

A report is given on the hreeding of cassava (Manihot esculenta Crantz) being done at the Escola de
Agronomia da Universidade Federal da Bahia in Cruz das Almas, Bahia (Brazil). This program was initiated
in 1969. It consists of studies on the germplasm bank, polycrosses, controlled crossbreeding, development of
plants by sexual and asexual means, and ficlds for clonal multiplication. (Author's summary) GO

0969- 0455 UMANAH, E.E. Identification and cultivation of currently recommended improved cassava
varieties. Federal Department of Agricultural Research. Memorandum no. 93, 1970. 18 p. Engl., 20
Refs.

Cassava. Plant breeding. Taxonomy. Propagation. Starch productivity. Bemisia. Gari. Uses. Cultivars.
Cultivation. Pests. Diseases and pathogens. Cassava mosaic virus. Viroses. Cercospora henningsii.
Mycoses. Productivity. Food products. Nigeria.

This memorandum summarizes work carried out at the Federal Department of Agricultural Research,
Ibadan (Nigeria) and covers the following topics: botany; national cassava production; cassava breeding for
varictal improvement (objectives are high yield, high dry matter content, high starch content, low HCN
content, good food quality and resistance to cassava mosaic virus); useful characteristics for varictal
identification; improved and recommended cassava varieties; multiplication and distribetion schemes;
cultural practices; pests and discases; and uses of cassava, (Summary by P. A. C.) GOI
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3970-0509 HERNANDEZ X., E. and PATIRO, V.M. Exploracién etnobetsdnica de Manihot en México.
(Ethnobotanical exploration of Manihot in Mexico). Tropical Root and Tuber Crops Newsletter no.
5:14-22. 1972, Span., 2 Refs.

Cassava. History. Taxonomy. Cassava programs. Development. Germplasm. Cultivars. Manihot. Mexico.

Based on the international germplasm bank at the Centro Internacional de Agricultura Tropical (CIAT),an
ethnobotanical study on Manihot was carried cut in Mexico in collaboration with CIAT, CIMMYTand the
{nstituto Nacional de Investigaciones Agricolas (INIA). Bri=f notes are given on the agronomic
characteristics of 71 cassava varieties and 8 wild species collected by the second author in the southernand
southeastern regions of Mexico. Plant material is maintained at INIA’s Experiment Station at Cotaxtla,
Veracruz. (Summary by T.M.) GOI

3971- 0278 JENNINGS, D. L. Further studies in breeding cassava for virus resistance. East African
Agricultural Journal 22(4):213-219. 1957. Engl.,, Sum. Engl,, 6 Refs.

Cassava. Plant breeding. Pests. Diseases and pathogens. Cassava mosalc virus. Cassava brown streak virus,
Viroses. Field experiments. Research. Hybrids.

Further studies in breeding cassava resistant to virus diseases have shown that cassava possessing a high
degree of resistance to mosaic and brown streak viruses can be obtained but that the manifestation of
resistance is influenced by environmental conditions. 1t is not known whether complete resistance under all
conditions can be obtained. The most successful hybrids are those derived from M. glaziovii, and in this
series improved resistance to mosaic virus was obtained when third bickcross hybrids were intercrossed.
Improvements in the method of field experimentation and the estimation of resistance are reported.
(Author's summary) GO1 E04

0972-0512 APPAN. S. G. and ROGERS, D. ). The closed gene pools of Manihot delimited by
computeraided taximetric methods, to aid utilization of the wild genetic wealth in cassava
improvement programs. Tropical Root and Tuber Crops Newsletter no. 3:16-18, 1970. Engl., 7 Refs.

Cassava. Taxonomy. Genetics. Plant breeding. Manihot. Manihot glaziovii. Manihot dichotoma. Manihot
melanobasis. Manihot saxicola.

This paper is a summary of a monograph by the authors: The wild species of Manibot (about 200) represent
practically unexplored and unexploited reservoirs of potentially valuable genetic variability. Five species
(M. glaziovii, M. dichotoma, M. catingae, M. melanobasis and M. saxicola) are utilized in interspecific
improvement of cassava. Intensive binlogical studies of the entire genus Manihot are being carried out,
employing computer-aided procedures. Over 5,000 specimens representing wild species of Manihot were
assembled for this study. The 18 closed gene pools of the North American segment and the single gene pool of
the newly described monotypic genus Manihotides have been delimited. Three of the 18 are newly discovered
gene pools. The results support the hypothesis advanced by Rogers that the cassava gene pool constitutes
genetic material drawn from wild species of Manihot occurring in Mexico, thus Mexico is one of the
geographical centers of speciation of M. esculenta. (Summary by J.1.5.; GOI.

0973- 0451 ADDOL. P. Gi. Cassava; selection of varicties of resistance to mosaic disease. [n Ghana.
Crops Research Institute. Annual Report 1965, Acera. 1969. pp.40-43. Engl.

Cassava. Cultivars. Cassava mosaic virus. Resistance. Productivity. Palatability. Clones. Selection. Ghana.

Results are presented as tables. One table deals with yield and mosaic resistance, yield per plant] suitability
for color. texture and taste, and suitability of making “fufu™ and “ampesi.” Another table deals with the
results of experiments on clones (obtained from crosses in 1963-64) have high mosaic resistance and
desirable food qualities. (Swummary by 1.J.5.) GOI E04
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0974- 3343 CENOZ, H. M., HENAIN, A. E. and PERUCCA B., B. D. Mandioca “Taragui Cafpta’
F.A.V.C. Un nuevo cultivar (clon) para el nordeste ﬂrgentinQ[Taragui Cafpra F.AV.C.(clone).a ne
cassava cultivar for the northeasiern region of Argemina)  Corrientes, Argentina. Universidac
Nacional de Nordeste. Facultad de Agronomia. Publicacién no. 15. 1972 14p. Span., Sum. Span,
Engl., Nus.

Cassava, Hybridizing. Plant breeding. Cultivars. Starch content. Composition. HCN content. Protein
content. Crossbreeding. Clones. Dry matter. Argentina.

In this work, the new cultivar (clone) of a foodstuff cassava named TARAGUI CAFPTA—F.AV.C. is
described; it was obtained by the natural crossbreeding of the cultivars, Carapé and Pombero Blanco at the
School of Agronomy and Veterinary Medicine of the Universidad Nacional de Nordeste, Corrientes
(Argentina). The results obtained comparative test on root yield from 1969-70 to 1971-72 are given; and
besides the values obtained from the analysis of their roots as far as total dry stuff, P.S. starch, P.F, starch,
proteins and HCN content are concerned. The diffusion of this new cultivar (clone) is recommended for the
Argentine northeast region. (Author’s summary) GOl C03

0975-2045 TARDIEU, N. Note sur le manioc. (Nore on cassava). Bulletin du Centre des Recherches
Agronomiques de Bambey no. 10-11:62-72. 1953, Fr., llus.

Cassava. Manihot glaziovii. Manihot saxicola. Manihot. Germplasm. Productivity. Nutritive value.
Human nutrition. Food energy. Genetics. Plant breeding. Toxicity. Clones. Hybrids. Bemisia. Africa.
Nigeria. Senegal. Sudan.

A survey was made of the importance of cassava in French African territories. A global cstimate places
production av an average of 4.25 tons of tubers| ha. Yields are estimated at 1.8 tons| ha in Senegal, 10 tons| ha
in the Sudan and 4.2 tons| ha in Niger. The author considers that any large-scale increase in the production
and quality of cassava is out of the question in these areas. Genetic data and suggested lines along which
future rescarch might be conducted are also given. (Summary by Tropical Abstracis) GOl H0O.

0976-0531 ABRAHAM, A. Tuber and root crops germ plasm collection. Tropical Root and Tuber crops
Newsletter no. 5:40-41. 1972, Engl.

Cassava, Manihot. Germplasm, India.

The experimental form of the University of Kerala { Irivandrum) has collected 640 accessions of Manihot,
Ipomoea, Dioscorea, Colocasia, Xanthosoma, Amorphophalus, Coleus, Maranta, Zingiber and Curcuma.
Planting material is available; of these, 620 are cultivated plants and the restare wild species. A careful study
of the tuber crops already collected has shown that there is a wide genetic variability in the varieties A full list
of material in the germplasm collection is being prepared for publication. (Summary by 1.J.5.) GOI

0977-0600 DELGADO, T. E. and ROSAS, J. §. Germoplasma internacional de yuca: su evaluacién
botinica agrondmica preliminar en el Perd. (Mnrernational cassava germplasm: preliminary botanical

and agronomic evaluation in Peru). Lima, Peru, Instituto Interamericano de Ciencias Agricolas,
1970. 14p. Span.. 3 Refs.

Cassava. Germplasm. Leaves. Petioles. Clones. Developmental stages. Plant development. Shoots. Flowers.
Fuits. Plant snatomy. Identification. Peru.

Seventy-eight clones were e+ 3l ted. The following characteristics were studied: growth habits, shape of the
leaf central lobe, color of t. Lpper surface of the leal presence and color of umbilical spot, petiole color and
length angle of pettole attachment, bud colar, number of stipule teeth, color of stem epiderm and periderm,
length of internodes, flowering and fructification periods. (Summary by H.J.5.) GOl B0O
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0978-3014 NICHOLS, R. F. W. Virus diseases of cassava. /n East African Agriculture and Forestry
Research Organiziation. Annual report 1949, pp. 13-1S. Engl.

Cassava. Hybridizing. Manihot melanobasis. Manihot. Resistance, Backcrossing. Diseases and pathogens.
Cassava mosaic virus. Cassava brown streak virus. Viroses. Pests, Plant breeding.

Research is in progress on control of 2 cassava virus discases: mosaic and brown streak. Improvement is
sought by interspecific hybridization of woody-rooted wild species of Manihot with the tuberous-rooted
cultivated cassavas; subsequent backcrossing would restore fully tuberous roots while retaining the discase
resistance of the wild species. A very high resistance to brown streak was shown by a group of F1 Manihot
melanobasis hybrids. It appears that one backcross will probably suffice to restore fully tuberous roots in
this material. (Summary by 11.J.5.) GOt E04.

0979-0287 BOLHUIS, G. G. A survey of some attempts to breed cassava-varieties with a high content of
proteins in the roots. Euphytica 2:107-112. 1953. Engl., Sum. Dutch., [l Refs.

Cassava. Plant breeding. Roots. Manihot saxicola. Manihot glaziovii. HCN. Cultivars. Proteins,
Hybridizing. Hybrids. Crosshreeding. Genetics. Research.

The results are given of several experiments concerning the breeding of cassava (Manihot spp.) varieties with
roots containing a higher than normal percentage of protein. Results indicate that little success may be
expected. The hybrids from the cross M. utilissima x M. saxicola seem to offer the greatest possibilitics
although they are adversly affected by a high degree of toxicity and unfavorable growing habits. Further
studies on the variability of M. saxicola must disclose whether within this species 4 combination of a high
protein content occurs in roots with a low degree of toxicity. (Summary by P.A.C.) GOl

0980-3294 ACCRA, GHANA ACADEMY OF SCIENCE. Cassava. In______Crop Research Institute,
Annual Report 1965. pp.39-43. Engl.

Cassava. Cultivars. Clones Hybrids. Cassava mosaic virus. Diseases and pathogens. Pests. Resistance.
Human nutrition. Productivity. Ghana.

Several experiment stations carried out experiments to compare the Ankra variety with 31 clones, varicties
and hybrids as regards yield and mosaic resistance, The crossbreeding program to combine high yield with
high resistance and desirable food qualities continues to progress. (Summary by J.L.S.) GOl EO04.

0981-0606 IRVINE, F. R. Manihot glaziovii, Manihot utilissima, In . Plants of the Gold Coast.

London, Oxford University Press, 1930, v.2., pp. 274-276. Engl.

Cassava. Manihot glaziovii. Manihot esculenta. Cultivars, ldentification. Ghana.

Bricf descriptions are given of Manihot glaziovii and M. wtilissima. Miscellancous characteristics of 16
cassava varicties from the Twiand Ga districts (Gold Coast) are listed. (Summary by 11.J.S.) GOI

0982-0510 JENNINGS, D. I.. Recognizing good parentsinroot crop hreeding. Tropical Rootand Tuber
Crops Newsletter no. 5:11-13. 1972, Engl., 4 Refs.

Cassava. Plant breeding. Genetics. Backcrossing. Resistance.

Since systemic crossing is often impracticable because of prohibitive labor costs, ctc., it is suggested that
performance of a progeny can be assessed by studying the additive or * parental values™ and interaction
effects. An illustration is given from Tanzania where the method was used successfully to study the
inheritance of disease resistance in instances where variation in resistance is continuous. (Summary by T.M.)
[¢1]1



0983-0515 ALVAREZ-LUNA, E. Coleccién de yucas del CIAT. (Collection of cassava at CIAT),
Tropical Root and Tuber Crops Newsletter no. 3:29. 1970. Span., Sum. Engl.

Cassava. Germplasm. Cultivars. Colombia.

As part of a multidisciplinary approach to the development and breeding of cassava, 1260 accessions have
been obtained in Colombia. This germplasm bank will be expanded, and should serve as a major source of
materials of this crop plant. (Author’s summary) G0l

0984-2430 ARRAUDEAU, M.and LAVIGNE, R. Travaux sur manioc a la Station Agronomique du Lac
Alaotra; campagnes 1961 et 1962. (Work on cassava at the Agronomy Station in Lake Alaotra;
campaigns of 1961 and 1962). Tananarive, Institut de Recherches Agronomiques de Madagascar,
Station Agronomique du Lac Alaotra, 1962. 46p. Fr., Illus.

Cassava. Pollen. Pollination. Productivity. Genetics. Resistance. Cultivars. Ilybridizing. Pests. Diseases
and pathogens. Viroses. Cassava mosaic virus. Plant breeding. Malagasy Republic.

Work on developing high-yiclding cassava hybrids that also have high resistance to mosaic disease is
discussed. The main subjects dealt with are the collection of cassava clones (infected by mosaic and healthy)
and some of their characteristics. Hybridizations and rescarch 'concerning random and controlled
pollinization are described. Four types of hybrid cassava seeds, classified according to their size, were found.
Several ficld observations suggested that the 4 sizes correspond to tetra-, tri-, di-and haploid sceds. Cassava
pollen grains were very heterogeneous in size. Yields are given for several hybrids. (Summary by 1.J.S.)GOI
GOl.

0985-4627 GRANT, W.F. Chemosystematics in the classification of cultivars, /1 Nobel Symposium, 25,
London, 1973 Chemistry in Botanical Classification. London, 1973. pp.293-302. Engl., Sum. Engl., 51
Refs., Illus.

Cassava. Cultivars. Leaves. Analysis. Chromosomes. Manihot esculenta.

Morphological descriptions of cultivars present problems in identification as clear-cut distinguishable
differences between cultivars are often lacking. With the development of breeder's rights in various
countrics, the unequivocal identification of cultivars and the establishment of parental origins is
increasingly important. Biochemical technigues such as paper and thin-layer chromatography,
electrophoresis and serology offer ways to identify cultivars completely due to limited intercultivar genetic
variability, more than one hiochemical system (different enzymes) or the use of different plant parts (leaves,
roots) may be necessary to distinguish all cultivars of a species. Infracultivar genetic heterozygosity may also
be diagnosed through such methods. Secondary phenolic compounds from leaf samples of over 900 cultivars
of Manihot esculenta Crantz were used for cultivar classification by means of 2-dimensional thin-layer
chromatography. Intercultivar differences for 55 fluorescent spots were compared by a cluster analysis
computer program, in which the cultivars were grouped at different S value. By means of chromatography
and spectrophotometry, flavonoids were identified as the glucosides of quercetin and luteolin. The cinnamic
acids were identified as chlorogenic acid, esters of p-coumaric, calfeie, ferulic, and sinapic acids, and the
glucosides of catteic and ferulic acids. (Awthor's summary) GO C03

0986-2337 SAPIN, P. Sélection du manivc a Yangambi. (Cassava selection ar Yangambi) Buletin
d'Information de M'INEAC 7(3):181-195. 1958, Fr., 1 Ref.. Nlus.

Cassava. Cultivation. Diseases and pathogens. Pests. Toxicity. Selection. Cultivars. Clones. Plant breeding.
Resistance. Tubers. Zaire.

After describing the cultural methods, diseases and toxicity of the tubers of cassava, the selection of cassava
varietics at the Research Station of Yangambi (Congo) is discussed. Agricultural and technological criteria
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and selection plans are given. The various characteristics of the selected elite clones are summarized in tables.
(Summary by Tropical Abstracts) GOl

See also 0169 0281 0296 0526 0527 0528 0536 0718 0755
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G02 Cytogenetics

0987- 0659 MAGOON, M. L.,.KRISHNAN,R.and VIJAYAB.,K. The pachytene karyology of Manihot
esculenta Crantz. Tropical Root and Tuber Crops Newsletter no. 1:9. 1969. Engl.

Cassava. Manihot esculenta. Chromosomes, Cytology. Cytogenetics.

This paper gives the results of the analysis of the entire pachytene complement of a cultivar leading to the
identification of all the I8 bivalents based on suitable morphological markers. (Summary by J.1..5.) GO2

0988-0338 GRANNER. E.A. Polyploid cassava; induced by colchicine treatment. Journal of Heredity
32:281-288. 1941, Engl., 4 Refs., Hlus.

Cassava. Polyploidy. Cytogenetics. Colchicine. Cuttings. Flowers. Stomata. Roots. Plant (issues.
Chromosomes. Leaves. Genetics, Plant anatomy. Manihot esculenta.

Cuttings of Manthot wtilissima Pohl were raised in pots, and after 30 days all shoots but the strongest were
removed. The apical bud of this shoot was kept in contact with cotton soaked in 0.5 or 1.0 colchicine for 8
days. Using this treatment, several plants were produced with larger stomata and broader, thicker leaf lobes
than the controls. These plants were found to be polyploids, one of them being octoploid (2n= 144) and the
rest tetraploid (2n=72). In the plants raised by cuttings from thesc polyploids. it will be possible to study the
effects of polyploidy on such economically important characters as root size and starch content. {Stmmary
hy Plant Breeding Absiracts) GO2

0989-2170 BOITEAU, P.  Caryologie du manioc cultive, (Karvology of cultivated cassava).  Bulletin de
I'Academie Malgache 20:117-118. 1937, Fr.. 3 Refs., 1lus.

Cassava. Cytology.  Chromosomes. Tubers. Genetics. Malagasy Republic,

Young tuber cells were studied to determine the number of chromosomes in highand tow-vielding varicties.
The 7 cultivated varieties studied showed 4 chromosomes (2n=4). Cassava has the simplest chromosomic
arrangement of all plants. One pair of chromosomes is Spmlongand V-shaped: the other pairis 1.5 pm long
and rod-bacterium shaped. The chromosomes come from the nucleole and not trom chromatiue as in most
plants. Suggestions are made for further studies. (Summary by H.J.5.) GO2

0990-2659 GRANER, E.A. Uma forma tetraploide de mandioca Vassourinha de provivel valor horticola,
(A tetraploid form of cassava (variety Vawourinha) of probable horticultural value). Revista de
Agricultura (Brazil) 19(9-10f 11-12):380-391 1944, Port.. Sum. Port., Engl., 15 Refs., llus.

Cassava. Maniliot escufenta. Cylogenetic. Polyplaidy. Clones, Chromosomes. Roots. Productivity. Stems.
Growth. Brazil,

Two tetraploid clones of cassava (Manihot wiinsima Pohl) obtained experimentally by colchicine were
compared to the diploid one. Tetraplod clons no. 6 is dilferent from tetraploid clone no. 2, and both are
ditferent from diploid clone no. 8. The 4n ¢lone (no. 6) produced plants that did not grow well in field
conditions; and judging by th* small size of the plants, it is suggested that this clone could be good for
horticultural conditions. (Ar+har's stimmiary ) GO2
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0971-2282 GRANER, E.A. Contribuigio para o estudo cytologico da mandioca. (Contribution 10 the
cytological study of cassava). Piracicaba, brasil, Escola Superior de Agricultura * Luiz de Queiroz”,
1935. 28 p. Port., Sum. Engl., 23 Refs., Hlus.

Cassava. Manihot esculenta. Cytology. Cultivars. Flowers. Chromosomes. Microsporogenesis. Pollen,
Plant anatomy. Seed. Cytogenetics. Sweet cassava. Bitter cassava. Brazil.

Results are based on a cytological study of 37 varicties of bitter and sweet cassava growing in Brazil, A short
account of the floral morphology is given. Microsporogenesis is described; the diakinesis stage was not
observed; normal pollen tetrads are formed. In macrosporogenesis, a typical 8-nucleate, embryo sac is
formed. The embryo sac is divided into 7 cells: 3 cells of the egg apparatus at the micropylarend, 3 cells of the
antipodal group at the chalazal end and a binucleate primary endosperm cell. The obturating tissue
characterist of Euphorbiaceae was observed. The haploid chromosome number in the sweet variety (Aipim
preto) is 18. Somatic mitosis occurs normally and the 2n chromosome number of all varicties was found to be
36. Results scem to indicate that most of the varieties of sweet and bitter cassava cultivated in Brazil are
forms of the species M. utilissima Pohl. (Author’s summary) GO2

0992-0410 MAGOON, M.L. et ul. Cytomorphological studies on induced polyploids of cassava.Genética
Ibériza 21:27-47. 1969. Engl., Sum. Engl., 30 Refs., Hlus.

Cassava. Polyploidy. Cytology. Cytogenetics. Plant anatomy.

A comparative study of the morphological and cytological characters of three agronomically superior,
cultivated diploid strains of cassava and their artificially induced tetraploids has been made. The induced
tetraploids showed the usual “giga™ characters associated with autotetraploidy for certain morphological
characteristics. The extent to which induced tetraploidy has been responsible in bringing about
orphological differences between the two chromosomal types is discussed. There was a significant
reduction in pollen fertility and seed setting of induced tetraploids, as compated to their diploid progenitors.
While the diploids showed normal meiosis, a breakdown of tetraploidy has been noticed as a result of the
large number of irregularities in meiosis. Suitable explanations have been advanced to explain these
abnormalitics. The utility of induced tetraploids from a breeding point of view is also discussed. (Author's
sunimary) G02

0993-0514 MAGOON, M. 1..,JOS, J. S. and NAIR, S. G. Cytogenetics of induced polyploids of cassava,
Tropical Root and Tuber Crops Newsletter no. 3:18-20. 1970. Engl.

Cassava. Cytogenetics. Chromosomes, Polyploidy. Colchicine Plant anatomy. Plant breeding,
Microsporogenesis.

This communication deals with the cytogenetical information on the pairing behavior of chromosomes in a
few induced tetraploids (4n= 72) and triploids (3n = 54) of cassava. (Summary by J.L.S.) G02

0994-0556 MAGOON, M. L., KRISHNAN, R. and BAI, V. K. Cytogenetics of the F1 hybrid between
cassava and ceara rubber, and its backeross. Genetica 41:425-436. 1970. Engl., Sum. Engl., 6 Refs.

Cassava. Manihot glaziovii. Cytogenetics. Cytology. Hybrids. AManihot esculenta. Plant anatomy,
Rackcrossing. Plant breeding. Chromosomes. Plant fertility.

Cytogenetical studies were made of the 1 hy brid between the commercially cultivated tuber crop, cassava
(Manihot esculenra Crantz) and the closcly related wild species Manihot glaziovii Muell. (Ceara rubber)
used as donor species for cassava mosaic disease and drought resistant genes and backerosses (to cassava
parent). The'contrasting parental characters showed partial to total dominance in the F1 hybrid, while the
backeross plants were similar to cassava in most of their characters. Eleven of the 12 backcross plants
exhibited resistance to cassava mosaic under ficld conditions. Karyological similaritics and differences as
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resolved on the basis of a comparative study of the karyotypes of the cassava parent and ceara rubber were
corroborated by the study of chromosomal pairing in the FI at pachytene. Major chromosomal
differentiation in the 2 species involved 3 chromosomes of their haplid complement, which were represented
by 3 heteromorphic bivalent associations in Fl, each consisting of a probably basic chromosomaltypeanda
derived type. Pachytene analyses of 3 backcross plants provided direct proof for random transmission of
markeg chromosomes of both the parents through male gametes of the F1 hybrid. Anincrease in the chiasma
frequency in the backcross plants over the F1 hybrid at metaphase | stage wasalso observed. Pollen fertility
of the backcross plants showed considerable variation. (Author’s sumi wary) G02

0995-0561 MAGOON, M. L., KRISHNAN, R. and BAl, K. V. Morphology of the pachytene
chromosomes and meiosis in Manihot esculenta Crantz. Cytologia 34:612-625. 1969. Engl., Sum.
Engl., 33 Refs., lllus.

Cassava. Manihot esculenta. Chromosomes. Cytogenetics. Cytology. Plant anatomy. Microsporogenesis.

Detailed analyses of chtomosomes at pachytene and later stages of meiosis were made in a cultivated type of
cassava. Pachytene chromosomes are depicted onthe basis of total length, relative length, arm ratio, amount
and distribution of heterochromatin and number and position of chromomeres. ldiograms showing details
of all the 18 pachytene bivalents in the haploid complement are presented and based on the average values of
lengths obtained by accurate measurements of the bivalents in a minimum of 15 completely analyzable
nuclei. The 18 pachytene bivalents have been arranged and numbered in order of their decreasing length as
chromosome 1 to chromosome XVIII. The haploid chromosomal complement, inter alia, has 3 functional
nucleolar chromosomes and 6 chromoesomal types represented in duplicate. Based on the data of the
pachytene karyology obtained, a segmental allopolyploid origin of the present-day cultivars of cassava has
been suggested. Based on cytological data, it has been suggested that meiotic abnormality is not the cause of
pollen degencration in the material studied. (Author's summary) GO2.

996- 0582 CRUZ, N. D. DA. Citologia no genero Manihot Adans. I. Determinacao do numero de
cromossomos em algumas especies. (Crtology in the genus Manihot Adans. 1. Chromosome counts in
some species). Anais da Academia Brasileira de Ciencias 40(1):91-95. 1968. Port., Sum. Port., Engl.. 6
Refs., llus.

Cassava. Manihot. Cytology. Chromosomes. Cytogenetics. Brazil.

In Brazil this genus is represented by a large number of species and varieties. Chy omosome counts have heen
made in 15 plants from several Brazilian regions; 36 somatic chromosomes were found in all of them.
Karyotype analysis was difficult because there were no significant differences in chromosome size, either
betwen species or within the same species. Although this is a handicap in phylogenetic studies, it may bring
greater possibilities to a breeding program. The plants, together with a herbarium specimen of each one, are
kept at the Jardim Botanico in Sao Paulo and at the Instituto Agronomico do Estado de Sio Paulo in
Campinas. (Author's summary) G02

0997-3499 UMANAH, E. E. and HARTMANN, R. W. Chronosome numbe’s and karyotypes of some
Manihot species. Journal of the American Society for Horticuitural Science 98(3):272-274. 1973,
Engl., Sum. Engl., 21 Refs., Illus.

Cassava. Cytogenetics. Manithot esculenta. Manihot glaziovii.

The chromosome numbers of both Manihot esculenta Crantzand M. glaziovii Muell. -Arg. were found to be
2n = 36. The karyotypes of the two species are similar. Two pairs of satellited chromosomes for both species
are reported for the first time. Meiosis was normal in pollen mother cells; the 18 bivalents at Metaphase |
disjoined regularly at Anaphase 1. We suggest that these Manihot species are allopolypoids with a basic
chromosome number of x= 9. (Author's summary) G02.
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0998-2454 JOS, ). S. et al. Studies on sterility in cassava. 1. Mechanism of pollen abortion in some male
sterile lines. Indian Journal of Horticuiture 23:177-184. 1966. Engl., Sum. Engl., 13 Refs.

Cassava, Pollen, Cytology. Anthers. Plant anatomy.,

The external morphology, microsporogenesis and development of male gametophyte have been studied in
detail in both the male fertile as well as male sterile lines of Manihot wilissima. The similarities and
differences between the 2 types of plants have been critically discussed. In the 2male sterile lines (C.T.C.R 1.
131 and 270), degeneration of individual microspores is probably due to the failure of the separation of
nucrospores from the tetrad which leads to the formation of empty anthers. However, in the third male
sterile line (C.T.C.R.1. 1416) the pollen abortion appears to be due to the persistent nature, abnormal
behavior and development of the tapetum. The nutritive relationship between the developing microspores
and the tapetum has also been discussed. Based on cyvtological data, it has been suggested that meiotic
abnormality is not the cause of pollen degeneration in the present material. (Author's summary) G2,

0999-1674 GRANER, E. A. Chimera chromosomica na mandioca. (Chromosomal chimera in cassava).
Piracicaba, Brasil, Escola Superior de Agricultura * Luiz de Queiroz™. 1935, 10p. Port., Sum. Engl.,
18 Refs., Illus.

Causava. Manihot esculenia. Polyploidy. Cytology. Chromosomes. Cytogenetics. Roe:s.

Studying somatic mitosis in cassava (Manihot utilissima Pohl) root tips,tetraploid cells were detected in
their plerome. A preliminary description is made by the author on this chromosomal chimera, identical to
that reported by others in Euphorbia, Mercurialis and other genera. (Author's summary) GO2.

1000-3357 SINGH, A.P. and NAIR, R. G. Pollen abnormalities in cassava ( Manihot esculenta Crantz),
Current Science 37(16):476-477. 1968. Engl., 7 Refs., llus.

Cassava, Pollen. Cytology. Genetics.

Irregular meiosis resulting in the formation of monad, dyad, trial and pentad pollen, in addition to the
normal tetrad associations, was observed during cytological studies of local and introduced material.
(Summary by Plams Breeding Absiracts) GO2

1001-0579  SOHMER, S. H. Microsporogenesis In Manihot esculenta. Cytologia 33:97-99. 1968, Engl.,
Sum. Engl., 8 Refs., Nlus. :

Cassava. Microsporogenesis. Cytogenetlcs. Plant reproduction. Manihor esculenta.

Microsporogenesis was investigated in selected cultivars of Manihot esculema being cultivated at the
[nstituto Interamericano de Ciencias Agricolas in Turrialba(Costa Rica).The course of microsporogenesis
was found to be “normal™ in these cultivars, and various stages of the process were recorded. (Author's
stonmary } G0O2

See also 0019



HO0 NUTRITION

1002-3351 JACQUOT, R. and NATAF, B. Le manioc et son utilisation alimentaire. (Cassava and its
utilization as a foodstuff).  Paris, Hermann, 1936. v. 1, 56p. (Actualites Scientifiques et Industriclles
no. 364). Fr., 65 Refs. Illus.

Cassava. Cultivation. Uses. Animal nutrition. Cattle. Swine. Composition. Food products. Nutritive value,
Human nutrition. Economics.

The following aspects are dealt with: botanical description, cultivation, varieties, chemnical composition,
digestibility, caloric value, starch value, cassava as a complete foodstuff, supplementation, swine fattening,
calf nursing and fattening, uses, milling and wastes, bread making, cassava economics, conclasions and
bibliography. (Sunumary by .18 HOO.

1003-2238  LES PRODUCTIONS alimentaires vegetales. (Production of plant foodsuuffs). in Cote
d'Ivoire. Ministre d’Agriculture. Dix ansde developmentagricole 1960-1969. Abidjan, 1970. pp. 57-60.
Fr.

Cassava. Taro. Potatoes. Banana-plantains. Yams. Human nutrition. Development. Production.
Consumption. Ivory Coast.

Root crops and plantain production inthe Ivory Coast showed a 2.9% growth rate, and population increased
ata rate of 3¢ from 1960 to 1969. However, crop production was enough to satisfy the internal demand. The
future praductior and demand of foodstuffs and the migration of farmers to the cities are briefly discussed in
relatior. to the fooustulf requirements. (Summuary by H J.5.) HO0

1004 2318 LINARES, F. A. er al.  Analytical studies of a wild, high-yielding variety of yuca (Manihot
esculenta).  Cali, Colombia, Universidad del Valle, 1970. 7p. Engl.

Paper presented at the International Food Science Technology Congress, Washington, 1970.
Cassava. Animal nutrition. N. Proteins. Amino acids. Composition. Analysis. Colombia.

The search continues for new sources of protein-rich foods to satisfy the needs of the world-wide shortage.
Cassava is a basic staple in the diets of low socioeconomic groups in Colombia and Ecuador. Analysis of the
protein content and amino acid compasition of the different nitrogen fractions are mentioned. A qualitative
evaluation of this high preicin-yielding variety in diets for rats, is presented, and the nutritionalimplications
are diseussed. (Author's summary) HOO C0O3

1005-0654 ROGERS, D, ). and APPAN, S. G. Cassava-based nourishment generating system capable of
functioning in ecologically and economically improverished areas. Tropical Root and Tuber Crops
Newsdetter no. 4:13-17. 1971 Engl., 16 Refs., Hlus.

Cassara. Manihst, Ecology. Research, Human nutrition. Cassava programs.

Systems with the potential of generating nourishment from deteriorated environmental pockets or under
cecononncally impoverished conditions are necessary to supply man's growing need for food. Preliminary
evaluation of such o cassavi system is presented. A rescarch project is outlined for an intensive conmputer-

276



aided system with analytical studies and models to elucidate the problems, feasibility, scope, efficiency and
values of the system. (Summary by J.L.S.) H0O

1006- 0688 MOLINYAWF., C. D. Status of root crop research in the Philippines. In International
Symposium on Tropical Root Craps, Ist, St. Augustine, Trinidad, 1967. Procecdings. St. Augustine,
University of West Indics, 1969. v. 1. pp. 69-83. Engl., 44 Refs.

Cassava. Harvesting. Storage. Processing. Sweet potatoes. Arracacia. Yams. Swine. Chicks. Cultivars.
Cultivation. Consumption. Inter-cropping. Composition. Animal nutrition. Poultry. Domestic animals.
Philippines.

A review is presented of research work on propagation, intercropping, fertilizing, storage and processing
cassava and sweet potatoes, in addition to their value as food material for pigs and chickens. Taro, yams,
sweet potatoes and arrowroot are mentioned bricfly. (Summary by Soils and Fertilizer Abstracts) H00 D20

1007-0646 NORMANHA, E. S. General aspects of cassava root production in Brazil. Jn International
Symposium on Fropical Root and Tuber Crops, 2nd., Honolulu and Kapaa, Kauai, Hawaii, 1970,
Tropical Root and Tuber Crops Tomorrow. Honolulu, University of Hawaii, 1970. v. L., pp. 61-63.
Engl.

Cassava. Production. Human nutrition. Animal nutrition. Feeds and feeding. Uses. Industrialization.
Cultivation. Mechanization. Pests. Diseases and pathogens. Brazil.

Bricf notes are given on cassava in Brazil: acreage and production of tubers for human food and animal feed,
industrial products, main agriculturel problems (diseases and pests), crop mechanization, uses and research
work. (Summary by H.J.5.) H00 102.

1008-2304 NORMAN, J.C. Tropical leafy vegetablesin Ghana. World Crops 24(4):217-219. 1972. Engl.,
Sum. Engl., 15 Refs.

Cassava. Consumption. Vegetable crops, Human nutrition. Nutrltive value. Starch crops. Research. Ghana.

The review has attempted to stress the nutritional importance of tropical teafy vegetables. The nutritive
values of these vegetables compare favorably with exotic types like cabbage and lettuce. The cooperation of
the Ministries of Agriculture, Health, and Rural Development and Social Welfare is of prime necessity if
promotion of consumption and production of the crops is to be successful. The introduction of the concept
of home gardens has been recommended. Agronomic, postharvest physiologicial and breeding studies have
been suggested as possible areas to begin research. There is, undoubtedly, a wide range for improving and
increasing tropical leafy vegetable production in Ghana. (Author's summary) H0O

1009-2020° SUBRAHMANYAN, V. and SWAMINATHAN, M. Utillzatlon of tuber crops for meeting
food shortage. 1'ood Science 8(5):177-181. 1959, Engl., 10 Refs.

Cussava. Groundnut. Sweet-potatoes. Rlce. Metabolism. Cassava flour. Digestibllity. Consumption.
Cereals. Diets. Potatoes. Human nutrition. Energy productivity. Productivity, Dletary value. Food energy.
Flours. India.

India must continuously import food grains to supplement its domestic shortage. Roots and tubers appear to
be the most promising sources as they yicld 2-3 times as many calories| ha as cercals. Anadded advantage is
that they are apt for both small- and large-scale farming. Their nutritive value is discussed. Blends of a tuber
Hour and low-fat oilseed flours can be used successfully as partial substitutes for cereals. Results are given of
large-scale feeding experiments with a blend of cassava and groundnut flour (Mysore). (Summary by
Tropical Abstracts) HOO



1010-0103 VAN VEEN, M. S. Some ccological considerations of nutrition problems of Java, Ecology of
Food and Nutrition 1:25-38. 1971. Engl., Sum. Engl., 30 Refs.

Cassava. Human nutrition. Malnutrition. Hunger oedema. Deficiency diseases. Deficiencies. Vitamin
deficiencies. Protein deficiencies. Diets. Human heaith. Developmental research. Research. Java.

Indonesia is the world’s fifth I ~gest country. In 1968, the Workshop on Food, convened by the Indonesian
National Institute of Sciences and the National Academy of Sciences of the United States, called attention to
the critical nature of the country’s food situation. Within Indonesia, Java occupies a unique position,
comprising approximately 7¢¢ of the country’s total land area and containing almost two-thirds of its
population. Food production dominates the agricultural ecconomy of Java. The main foods are rice, corn,
cassava, sweet potatoes, peanuts and soybeans. Cassava has become the main staple in areas where food
production has seriously deteriorated over the years due to deforestation and soil crosion. Cassava provides
a reasonable amount of calories but very little protein. Fish is the main source of animal protein and supplies
are low. A number of factors influencing the food and nutrition problems are discussed, including
demographic, economic, cultural and institutional factors. An understanding of the ecology of il:= food and
nutrition problems is needed to facilitate the establishment of priorities and the development of programs
that can lead to better levels of nutrition and health for the population. (Author's summary) H00

1011-0996 BELL, J. M. K. and COURSEY, D. G. Tropical vegetables in Britain. Tropical Science
13(4):251-263. 1971. Engl. 17 Refs., Illus.

Cassava. Yams. Sweet-potatoes. Manihot esculenta. Banana-plantains. Vegetable crops. Human nutrition,
Trade. Economics. Distribution. Africa. India.

In the U.K., 2% of the total population are estimated to be people of non-European origin. This population
has food needs that are substantially different from those of the indigenous population. This paper discusses
technical problems and future prospects. Among the vegetables discussed are: yams (Dioscoreaspp.), sweet
potatoes (Ipomoea batatas), cassava (Marihot esculenta), aroid root crops (Colocasia and Xanthosoma
spp.), plantains (Musa spp.). breadfruit (Artocarpus aliilis), squash (Cucurbita maxima), cggplant
(Solanum melongena), chillies (Capsicum annmuum and C. frutescens) and okra (Hibiscus esculentus).
(Summary by Tropical Abstracts) HO0 300

1012-2026 PARPIA, H.A.B. and SUBRAHMANYAN, V. Some aspects of the utilization of food
research in India. Food Science 8(5):149-160. 1959. Engl., Sum. Engl.

Cassava. Food products. Mysore fiour, Production. Human nutrition, Tapioca macaroni. Composition.
Composite flours, Cassava programs. India.

The Institute has developed a number of processes which are being utilized commercially. The
development of tapioca macaroni, nutro flour, the Mysore flour, the Indian multipurpose food, grain
storage techniques, an improved method for parboiling rice, and infant foods made from surplus buffalo
milk in certain regions are some of the most important processes which can make valuable contributions
towards solving the food problem of this country. A concerted effort has been made to deveiop these
proces,”s and to make the products acceptable to the people in the ruraland urban areas of the country. All
aspects of food including production, distribution and consumption require technological assistance, which
the Institute is endeavoring to provide through its extension services and development programs. (Author's
summary) HOO JOO

1013-0773  PATINO, V. M. Plantas alimenticias, Manihot esculenta Crantz. (Food crops: Manihot
esculenta Crantz). In—____ .Plantas cultivadas y animales domésticos en América Equinoccial.
Cali, Colombia, Imprenta Departamental, 1964, v. 2., pp.43-57, Span.

Cassava, Manihot esculenta. History. Human nutrition. Uses. Panama. Colomblia, Peru, Central America.
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A history is given of cassava in equinoctial America, which comprises the linguistic group anthropologists
call macro-Chibcha and other cultures, such as Mexican and Central American. The study has been
organized according to geographical groups: Panama, Colombia, the Caribbean, the Amazonas, Peru and
Central America. (Summary by J.L.8.) HOQ

1014-2213 RAYMOND, W. D., JOJO, and NICODEMUS, Z. The nutritive value of some Tanganyika
foods. I1. Cassava. East African Agricultural Journal 6:154-159. 1941. Engl., Sum. Engl., 12 refs.

Cussava, Composition. Ascorbic acid, Mineral content. Cooking. Sweet-potatoes. Leaves. Nutritive value.
Human nutrition. Cyanogenic glycosides. Vitamin content. Kenya.

In its fresh state, the cassava root is a source of arcorbic acid comparable to that of the sweet potato. Its
cyanogenetic glycoside content varies according to varicty and cultivation, but most Tanganyika varietiesdo
not contain much. The HCN is destroyed by roasting or boiling. The proteinand mineral content of the root
is low, and it contains a negligible amount of digestible tat. The leaf also contains cyanogenetic glycosides,
but these are destroyed by African methods of cooking, 1t js one aof the richest sources of vitamin C, while it
also contains appreciable amounts of carotene, losing little of cither of these substancesupon cooking. It is
also rich in calcium but contains oxalic acid. The inclusidn of both the fresh root and the leaf mal es a most
valuable addition to African dicts, and every encouragement should be given to the use of cassava as a
supplement to the main staple, The dried ground root is not valuable as a staple but nodoubt has its olacc as
a famine focd. Extracting’ and vacuum concentrating the juice from cooked leaves yields a storable product
containing more than 2,000 mg of ascorbic acid} 100g.. The cooked leaf may also be preserved by home
canning methods. (Author's summary) HO1

1015-2346 MARAVALHAS, N. O panorama alimentar da Amazonia. (The nutritional status in
Amazonas). In . . Cinco estudos sobre a farinha de mandioca. Brasil. Instituto Nacional de
Pesquisas da Amazonia. Publicagiio no. 6. 1964. pp.23-34. Port.

Cassava., Human nutrition. Diets. Malnutrition. Deficiencies. Soybeans. Economics. Brazil.

The deficiencies of the diet in the Amazonas region result from the fact that cassava meal is the main
ingredient. Local cultivation of soybeans and incorporation of soybean products into the dict is proposed to
improve the situation. (Summary by Tropical Abstracts) H00

1016-0248 SUBRAHMANYAN, V.and SWAMINATHAN, M. Utilization of tapioca flour and low-fat
groundnut flour in meeting the food shortage. Food Science 7(10):287-292, 1958. Engl., 14 Refs.

Cassava. Cassava flour. Groundnut flour. Oilseed flours. Flours. Feed mixtures. Composition. Cereals.
Feeds and feeding. Diets. Human nutrition. Tapioca macaroni. Composite flours. Processed products.
Wheat flour. Nutritive value. Substitutes. India.

Blends of a tuber flour and low-fat oilseed flours can be used with advantage as partial substitutes for cereals.
Successful efforts to meet the cereal shortage by increasing the production and consumptiod of root crops
have alreadybeen made in Japan, China, Indonesia and Ceylon. Thisline of approach has great possibilities
for the future since the production of cereals in several Asian countries has not been able to cope with the
increasing demands of the growing population. (Summary by Tropical Abstracts) HO0

1017-0633 UFER, M. Manihot and Dolichos. Tropical Root and Tuber Crops Newsletter no. 4:45-50.
1971. Engl., Sum. Engl., 6 Refs.

Cassava, Dolichos. Human nutrition, Productivity. Composition, Protein content. Fat conterit, Ca, Iron,
Mineral content. Diets, Brazil, Africa.

The nutritional consequences of increasing cassava cultivation in Africa and South America are discussed.
The unbalanced cassava diet can be enriched by the introduction of Dolichos lablab (hyacinth bean). a
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legume that is better adapted to cassava-growing regions and that yields much more than the traditionally
cultivated pulses. Its foliage can also be caten by animals. (Summary by T.M.) H00.

T-1311

1018-0508 ALBUQUERQUE, M. De. ¥stado atual da mandioca na Amazonia. (The present state of
cassava in Amazonas). Tropical Rcot and Tuber Crops Newsletter no. 5:23-27. 1972. Port.

Cassava. Farinha. Tubers. Protein deficiencies. Manihot esculenia. Human nutrition. Cultivation systems.
Soil impoverishment. Brazil,

In Brazil, there are various problems related to cassava (Manihot esculenta) production that require
immediate solution. The problems discussed are the low protein content, geographical localization,
exploration methods, management and precessing. (Summary by Tropical Abstracts) HO0 D00

1019-1942  BANGHAM, W. N. Lu yuca reemplaza la alfalfa. (Cassava replaces alfalfa). Hacienda
45(8):31-33. 1950. Span., Hlus.

Cassava. Cassava leaves (vegetable), Nutritive value. Processing. Drying. Composition. Protein content.
Industrial machinery, Cassava meal. Animal nutrition. Human nutrition. Costa Rica.

This article deseribes various uses of cassava in relation to the preparation of feedstuffs for livestock and
poultry:itis a valuable clement in these feeds because it contains 82 carbohydrates. Cattle ate leaves from
the tender cassava stalks without harmtul effects; therefore, leaves can possibly be used as a good by-
product. The flour extracted from cassava leaves was analyzed, and its carotene and protein contents were
superior to those of alfalfa leaves. The protein content of flour extracted from debyfrated, mature, whole
plants was 15,70, equivalent to that of alfalfa. The fiber content was lower. Six pounds of green leaves were
required to produce | b of leaf flour; it should be renr.mbered that leaves from cassava grown in rich soil
contain much more vitamin A and protein. (Summary by L.C. Trans. by T, AM.) HOO

1020-3803 MUKHERJEE,S. Tapioca as a solution of the food problem. Science and Culture 13(3):118-
119. 1947, Engl.

Cassava. Productivity. Cassava programs. Human nutrition. India.

Cassava is a possible solution of the food problem in Bengala. There are only two varieties: bitterand sweet.
The roots of the former are rich in starch (30%) and contain a glucoside (phaseolunatin), which upon
hydrolysis produces HCN; therefore, roots are unsuitable for human corsumption. These roots are mainly
used for producing starch. Sweet cassava roots contain about 20% starch, and glucoside is found in the peel
only. Cassava has become an important staple in native diets in the coastal regions of southern India,
Malaya, castern India and tropical South America. A comparison between the yield of cassava and other
cereals should be made on the basis of starch content. Domestic and industrial uses of cassava starch arealso
described. (Summary by 1.C. Trans. by T.M.) H00.

1021-0421 PEREIRA C., O. La yuca (Casiava). Agrotecnia de Cuba 4(2):22-42. 1966. Span.

Cassava. Composition. Cassava meal. Fat content. N. Protein content. Fibre content. Ash content.
Productivity., Stems. Drying. Storage. Processing. Fconomics. Roots. Leaves. Dry matter. Feeds and
feeding. Tubers. Costs. Production. Anims! nutrition. Cuba.

Results are given of work carried out on cassava (Manihot esculenta Crantz) to show its possibilities for

animal and human consumption and as a source of starch. The following : - ies are covered: chemical
analysis and uses of the acrial part of the plant as a feed: the dehydration s . rer aev of cassava rQotsasa
feed; feed rations using cassava flour made from leaves or roots; the produe. o1+ 1 b for use in feeds; the

consumption of vegetables (including cassava) in the feeding of cattle; and.* - <.~ ytion of cassava bread
compared to wheat bread. (Summary by, P.A.C.) HOO

See also 0010 0036 0245 1247 0262 0347 0553 (0558 0975 1236 1672 1818 1827 1847 1849 1858
280 1911 1o



HO! Cassava Foods and Nutritive Value

1022-0169 TASKER. P. K. er a/. Supplementary value of high protein food based on groundnut protein
isolate to a maize-tapioca diet. Food Science 11(7):205-210. 1962, Engl., Sum. Engl., 12 Refs., Hlus.

Cassava. Diets. Groundnut. Deficiencies. Feeds und feeding. Proteins. Maize. Animal physiology. Animal
nutrition. Nutritive value. Protein deficiencies. Composition. Supp’ements.

(1) A dict based on a 1:2 blend of maize and cassava, containing only 57¢ protein, did not promote any
growth in albino rats. Supplementation of the diet with a high-protein tood based ona blend of groundnut
protein isolate (85 parts) and Bengalgram flour (15 parts) fortified with vitamins and minerals so as to
provide 15¢7 extra protein in the diet made up tor the deticiencies in the diet and promaoted a highly
significant (I’ =< 0.001) increase in the growth of rats. (2) The serum of rats receiving the maize-cassava diet
had a lower albumin content and a higher gamma globulin content than those of rats recening the protein
foads. (1) The mican tat content of the livers of 1ats fed on the maize-cassavi diet was signiticantly lgher
(P=0.001) and protein content significantly lower (P=<0.001) than that of rats recenving the protein foods
The mean xanthine oxidase activities of the hivers of rats receiving the protem supplements were sigmbicantly
higher (P=<0.001) than those of rats fed on the control maize-cassava dict (4) Fhe mean protein content of
the carcass of rats fed ou the maize-cassavadiet was significantly lowes than that ot rats receving the protein
supplements. (5) The livers of tats fed on the maize-tapioca diet showed a moderate degree of parenchymal
damage of the protein-deficiency type and severe periportal fatty infiltration. On the other hand, the livers of
rats receiving the supplements of ditferent protein foods were quite normal, indicating that a high-protein
tood (based on groundnut protein and Indian multipurpose tood when providing 1567 extra proteins) was as
etfective as powdered skim mitk in correcting the protein deficiency in the diets and in preventing liver
damage (Awthor's summary) HOL HO3

1023-0754 DOVLO V. F. Cassava as food in Ghana. Seera, Ghana, Food Retcarch Institute, 1972, 12p,
Fngl, 3 Rets.

Paper presented at Cassava and Cassava Products Conference, Segon, Ghana, 1972,

Cassava, Human nutrition. Processed products, Analysis. Processing. Bakery products. Fermented
products. Agheli ksklo. Dried tubers. Cassava flour. Cassava starch. Tapiocas. Industrial microbiology.

Ghana,

Cassavais caten movarving forms i the coastal grassland and forestareas of the country. Itis eaten mostly in
the fresh tormand tosome extent i the form ot gani. A description of the various forms in which cassava a2
cissavi products are used i the Ghanatan dictis given, Methods for the preparation of these foodstuffs and
the extraction of starch aind tiproca are discnssed in detail. Nutrients in raw cassava are compared to other
starchy crops, and nutrienes moselected cassava products are compared to other products. ‘Traditional
termentation methods smployed i the mannfacture of cassava products (e.g., kokonte) provide the basis for
the use of microotganisms i the entichment of cassava. Attempts are being made to isolate the right type of
arganism from moldy cassava for entichment purposes. (Summary by J.1.8.) HOT 102,
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1024-0197 NETO, ). S. A. Food staples as vehicles for protein concentrates. Nutrition Reports
International Y(1):5-90. 1974, Engl., Sum. Engl., 11 Refs.

Cassava. Cassava meal. Processed products. Food enrichment. Proteins. Composition. Water content.
Fibre content. Fat content. Ash content. Amino acids. Palatability.

The enrichment of corn and cassava meals was studied by using dried skimmed milk, soy protein isolate,
food yeastand D1 -methionine. The crude protein content of corn meal increased from 8 to 21%, and cassava
meal reached a crude protein content of 12.2¢0. Enriched food staples have not shown any loss of
palatability. (Author's swmmary). HOI

1025-2317 SUBRAHMANYAN, V. eral. Investigations on grain substitutes. I. Production of round grain
from blends of tapioca and groundnut. Bulletin of the Mysore Central Food Technological Research
Institute 3:'80-183. 1954, Engl.. 2 Refs., [Hus.

Cassava. Substitutes. Processing. Fconomics. Palatability. Development. Uses. Cassava products.
Composite flours. Nutritive value, Tassava flour. Gronndnut flour. Gelatinization, Drying. India.

This paper gives a description of the industrial process of preparing synthetic grains. Economic aspects
about production of the grains and their potentiality as rice substitutes are discussed. Data about the
cooking properties and palatability of the products are given as well. (Summary by H.J.S.) HO1 102

1026-235¢ SPICKETT, R.G.W., SQUIRES, J.A. and WARD, J.B. Garifrom Nigeria. Colonial Plant
and Animal Products 5(3):230-238. 1955. Engl., Illus.

Cassava. Gari. Nutritive value. Proteins. Fat content. Starch content. Mechanization. Production.
Composition. Food products. Nigeria.

Gari, prepared from the roots of Manihot utilissima s a basic foodstuff in West Africa. However, it has little
nutritional value because of its low protein and fat content, but does contain about a quarter of its starch ina
gelatinized form. Mechanization of gari manufacture will not present any major difficulties, but the product
will not have a nutritional value superior to that now produced by the household method. (Summary by
Tropical Abstracts) HO1 102

1027-2364 LLUYKEN, R., GROOT, A. P.DE and STRATUM, P.GG.C. VAN. Nutritional value of foods
from New Guinea. I1. Net protein utilization, digestibility and biological value of sweel potatoes, sweet
potato leaves and cassava leaves from New Guinea. Utrecht, Centralinstitute for Nutritionand Food
Research, 1961, 18p. Fngl., 4 Refs.

Cassava, Amino acids. Leaves. Nutritive value. Methionine. Proteins. Tubers. Rats. Digestibility. Animal
nutrition. Diets. Sweet potatoes. Papua and New Guinea.

Feeding experiments using rats showed that the tubers and Icaves of the sweet potato and the leaves of
cassava have a low nutritional value. The low net protein utilization could be improved by the addition of
methionine. Since the material used was insufficient or not altogether representative, the absolute values
obtained may be questionable. (Summary by Tropical Abstracts) 101

1028-0194 COMITAIRE-SYLVAIN, S and COMHAIRE-SYL.VAIN, .. Laalimentaciénenlaregionde
Kenscoff, Haiti. (Nutritional aspects in the region of Kenscoff, Haiti).  América Indigena 12(3):177-
203. 1952. Span., Sum. Engl.

Cassava. Human nutritlon. Cassarvs products, Uses, Haiti. Casave. Processing.

This is an anthropological study of the food habits of the inhabitants of the Kenscoff region, located about 20
km SE of the Haitian capital, Port-au-Prince. In addition to a description of the physical environment and
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the manner in which the people carry out functions such as harvesting, hunting and fishing, the major part of
this work is devoted to the enumeration and preparation of various foods. Cassava is used in the preparation
of *cassave.™ a thin, round. grayish white * cracker™ that becomes very hard; it can bestored fora longtime.
In this form it can be eaten instead of bread, but more often it is soaked in water to make it soft. Two other
foods prepared from cassava are wcouche-couche™ or cassava grits and “panisik,” similar to a tamale,
(Stmmary by 1.3 ) HOI

1029-2358 REYNVAAN,J. Cassave producten. (Cassava products). Landbouw Nieuws 1954:4-7. July
1954. Dutch., HHus.

Cassava, Cassava beer. Cassava bread. HCN content. Human nutrition. Surinam, Detoxification.

Aspects regarding the conservation of cassava and its by-products derived from the whole, peeled tuber orits
ctareh are studied. A distinction is made between the sweet and bitter varicties. (As a rule, products of
Javanese origin are made from sweet cassava, the native Indian population preferring to use the bitter
veciety. Bitter cassava products, cassava bread., “kwak " or “kock,” * kokeri," “kasiripo ™ and two alcoholic
drinks, “kasiri" and “kapana™ are described. Methods of removing HCN in the preparation of cassava
bread are also discussed. (Summary by T.A.) HOt

1030-2223 ARNAL-PEYROT, F. and ADRIAN. I. Role nutritionnel de certaines feuilles alimentaires
tropicales (manioc, igname, haobab et fromager). (Nutritional role of some edible tropical leaves:
cassava, vam, baobab and ceiba). Annales de la Nutrition et de I'Alimentation 24(6):137-153.1970.
Fr.. 38 Refs.

Cassava, Cassava leaves (vegetahle). Nutritive value. Human nutrition. Amino acids. Analysis. Protein
content. Human physiology. Digestibility. Sorghums. Yams. Diets. Groundnet. Animal physiology. Lysine.
Methionine. Tryptopasne. Dietary value. Mozambique. Senegal. Malagasy Repuhlic.

Rescarch was designed to combine local resources with tropical leaves currently used as food inanattemptto
provide the nutritional requirements of the people’s diet. Leuves studied were cassavi from Mozambique
and Madagascar; yam (Idioscorea) from Mozambigue; and baobab (Adansonia digitata)and ceiba (Ceiba
pentandra) from Senegal. Basal diets for weanling rats were made from cassavis flout, groundnut oil meal
and sucrose, minerals and vitamins; or whole serghum replaced the first two ingredients. With the sorghum
diet. cascava and ceiba leaves improved weight gain, even though they are poor in lysine. (Swmmary h:v
JL.S) 01

{031-2324 LIRA, M.B. and FERNANDES, E. Bromatologia das farinhas de mandioca produzidas no
Amazonas. (Bromaiology of cassava flours produced in 1). - state of Amazonas). Brasil. Instituto
Naciona! de Pesquisas da Amazonia. Publicagiio no. 7. 1964. pp. 3-9. Port., Sum. Port.,Engl., 5 Refs,

Reprinted from Arguivos Brasileiros de Nutrigio 18(1-2):87-94. 1962,

Cassava. human nutrition, Cassava flour. Protein deficiencies. Consumption. Marketing. Analysis. Mineral
content. Economics. Composition. Vegetable crops. Brazil.

Cassava flour is an important staple in the diet of the ™ caboclo™ tribes in this region, Although its protein
content is low, cassava flour has a high starch content, which highly favors proper tryptic digestion, since
dicts are already high in protein obtained trom fish and game. The two types of cassava Nour produced
(“farinha d'agua,” which is of better giality and “farinha seca™) vary in demand and consumption, but the
tormer is preferred. These two types may be distinguished according to their moisture, acid, fixed mineral
residue and starch content. A more accurate method is the measurement of the raw fiber content: farinha
seca, above 2,077 and farinha d'agua, less than 2.0¢%. 1t should be notzd that under chemical analysis it was
found that both types contain a considerable amount of Ca (up to 100 mg]| 100 ), P(upto 7] mg| 100 g)and
Fe (up to 6.5 mg| 100 g). (Summary by T.M.) HoI



1032-0892 SUBRAHMANYAN, V. and SWAMINATHAN, M. Adverse weather conditions and
seasonal food shortages; a practical approach to the problem. Food Science 6(7):159-162. 1957. Engl.

Cassava, Human nutrition. Cassava programs. Development. India.

Because of its high tuber yiclds and its special agronomic characteristics, cassava is presented as the very crop
which could help in periods of foodstaff shortage in India. Policies to increase cassava production are
discussed. (Summary by 11.J.5.) HO1 J0OO

1033-0728 BRASIL. CENTRO DE TECNOLOGIA AGRICOLA E ALIMENTAR. Enriquecimiento
nutricional da farinha de mandioca com proteina isolada de soja. (Nutritional enrichment of cassava
Slour with isolated soybhean protein). Rio de Janeiro, Brazil, 1972, 15p. Port., 16 Refs.

Cassava. Human nutrition. Supplements. Cassava flour. Soybeans. Composition. Methlonine. Food
enrichment. Processed products. Amino acids. Proteins. Developmental research. Brazil.

The enrichment of cassava food products could improve the amount of protein intake of poor people in both
rural and urban areas. Discussions are presented on the possibilities of enriching cassava flour, on
international programs for enrichment of foodstuffs, and on characteristics of isolated soybean protein, A
description is made of the process to enrich cassava flour with an isolated soybean protein, called
proteinmax in Brazil. The main disadvantage of the enriched product is its low methionine content.
Research will continue to work on this problem. (Summary by H.1.5.) HOI

1034-0955 SUR, G. er al. Partial replacement of cereals by Mysore flour. Bulletin. Central Food
Technological Research Institute 3(4):85-87. 1954, Engl., Sum. Engl., 7 Refs., llus.

Cassava. Cereals. Rice. Wheat. Milk. Vitamins. Ca. P. Human nutrition. Proteins. Composite flours.
Flours. Mysore flour. Composition. Food energy. Water content. Fibre content. Vitamin content. Mineral
content, Iron. Nutritive value. India.

An institution feeding experiment using 48 girls (age 5-11 years) was carried out for a period of 6 months in
Mysore to evaluate the effect of replacing 50¢% of the cereals in their diet by an equal quantity of Mysore
flour. Data ragarding weight, height, nutritional status, hemoglohin level and R.B.C. count in the control
and experimental groups were obtained at the beginning and end of the experiment. The results showed that
there was no significant difference between the 2 groups except for hemoglobin,which showed a significant
increase (P=<0.05) in favor of the Mysore flour diet. It is concluded that 50% of the cereals in poor, vegetarian
diets could be replaced by an equal quantity of Mysore flour without adversely affecting the general health
and nutritional status of children. ( Author's summary) HO1

1035-0335 OKE, O. L. Chemical studies on some Nigerian foodstuffs-*gari.” Nature 21 2(5066):1055-1056.
1966. Engl., 7 Refs.

Cassave. Gari. Human nutrition. Composition. Food products. Food energy. Dietary value. Mineral
content. HCN content. Food enrichment. Detoxification. Detoxification processes. Nigeria.

Cassava (Manihot wilissima) can cither be boiled and eaten as a vegetable or grated, fermented and fried to
produce* gari,” the staple foodstuff of Nigeria. Gariand cassava are compared in terms of results of chemical
analyses. In the production of gari, about 20-40% of the protein is lost. A decrcase of 10-207 in the
carbohydrate content also occurs, and gari is about 1877 less calorific than cassava. Other important
differences in ash content, calcium:phosphorus ration, and iron content are also discussed. The oxalate
content in gari is decreased by about 2077, The total amount of oxalate in cassava and gari is, however, too
small to be toxic. The only disadvantage in this respect is that if oxalate content exceeds that of calcium, the
excess may combine with calcium from other sources, thus making the latter unavailable in the diet. The
chiel advantage of gari over raw cassava is the decreased HCN content. The addition of glucose 1o
unprocessed cassavi roots causes the HCN to disappear. Itis suggested that glucose be added when foods are
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prepared from cassava. The Federal Institute of Industrial Research has a plan for mechanizing gari
production, adding about 5% groundnut or soybedns to raise the protein content. In this manner, gari would
serve not only as the main source of starch ard calories but also as an cffective protein supplement.
(Summary by P.A.C.) HOl HO4

1036-0889 LEGUMES EXOTIQUES. (Evotic vegetables).  In Randoin, L. er al. Calorific value and
chemical composition of tapioca. Paris, Jacques Langre, 1961, pp.76-77. Fr.

Cassava. Yams, Nutritive value. Cocoyuns, Food energy. Composition. Mineral content. Vitamin content.
Chickwangue. Leaves. Tapiocas.

A table is given, dealing with the food constituents rendered by some vegetables and root crops including
cassava, yvams and Xanthosoma. Daia refer to caloric value, cellulose, minerals and vitamins, (Summary by
11.4.5.) HOI

1037-0885 SUBRAHMANYAN, V.eral.  Investigations on grain substitutes. IV, The biological value of
the proteins of round grains from blends of tapioca and groundnut flours.  Bulletin. Central Food
Technological Research Institute (India) 3(7):190-193. 1954, Engl., Sum. Engl., 13 Refs.

Cassava. Substitutes, Rice. Wheat. Cereals. Proteins. Animal physiology. Feed Constituents, Cakes.
Laboratory experiments. N. Rats. Digestihility. Laboratory animals. Groundnut flours. Cassava flour.
Composite flours. India.

The biological value of the proteins of round grains prepared from cassava flour (80 %) and groundnut cake
flour (20 ©7) was determined by 4 different methods: (a) The nitrogen balance method, (b) The rat growth
methaod, (¢) The liver-protein regeneration method and (d) The hemopoiesis method. Nitrogen balance
experiments showed that at a 5 6 level of intake, the biological value of the synthetic grain proteins was
inferior to that of rice proteins, while at a 10 G5 level of intake, the biological values of the synthetic grainand
wheat proteins were nearly the same. Rat growth experiments confirmed the above findings and showed that
the protein elficiency ratios of synthetic grain and wheat (both at 7.5 and 10 % levels of protein intake) were
nearly equal. Synthetic grain and wheat proteins were found to be almost equally effective for the
regencration of liver-proteins in fasted rats. The biological value of synthetic grain protein at 5 % level of
intake for hemopoiesis was slightly less than  that of rice proteins, while at a 10 ¢¢ level of intake, synthetic
grain proteins were nearly as efficient as wheat prozeins in promoting hemopaoiesis in anemic rats. (Author's
sunumary) HO)

1038-0884 SUBRAHMANYAN, V. et al. Investigations on grain substitutes. I11. The nutritive value of
round grains from blends of tapioca and groundnut flours. Bulletin. Central Food Technological
Research Institute. (India) 2(7):187-189. {954, Engl., Sum. Engl., 5 Refs.

Cassava, Substitutes, Cereals. Rice. Rats, Diets. Hluman nutrition. Nutritive value. Sorghums. Composite
flours. Flours. Composition. Cassava flour. Laboratory aninmls. Proteins. Laboratory experiments,
Groundnut flours. India.

The nutiitive value of round grains prepared from 4 different blends of cassava and groundnut cake flours
wits determined by the rat growth method. The nutritive value of a poor, vegetarian diet based on grain A (90
C¢ cassava flour and 10 ¢; groundnut flour) was found to be of the same order as that of the rice diet. The
nutritive value of the diet based on grain B(87.5 ¢/ cassava flour and 12.5 ¢ groundnut flour) was slightly
higher than that of the rice diet and almost equal to that of the poor jowar diet. The nutritive values of diets
based on grain C (85 % cassava and groundnut flour 15 %7) and grain 1 (80 ¢z cassava flour and 20 %
groundnut flour) were significantly higher than that of rice and jowar dicts and were of the same order as that
of wheat and ragi dicts. When 25 €7 of the cercals or millets in a poor vegetarian dict wis replaced by grain A,
there was no deterioration in the overall growth-promoting value of the diets, Grains Cand D were found to
possess a definite supplementary value to diets based on rice, wheat, jowar and ragi. (Author's summary)
HOt
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1039-0958 MARAVALHAS, N. Estudos sObre a farinha de mandioca. (Studies on cassava flour). Revista
de Quimica Industrial 30(153):13-18. 1961, Port., Sum. Port., | Ref.

Cassava. Human nutrition. Palatability. Cassava Nour. Water content. Composition. Fibre content, Brazil.

A revision was made of an analytical study on the composition of cassava flours in the Amazon region.
“Dry” and “moist™ Hours were compared because of popular preference for the latter. No chemical
difference was found, except for a slightly higher fiber content in the dry type. The preference for the moist
type is due to its slightly aromatic taste. (Aurhor’s summary) HOI

1040- 3793 NARAYANA RAO, D.and SREERAMAMURTHY, V. V. Thesupplementary efiect of pulses
and rice on tapioca diet. Indian Journal of Medical Research 39(3):329-336. 1951. Engl., Sum. Engl.,
15 Refs.

Cassava. Tubers. Analysis. Composition. Water content. Ash content. Mineral content. N. Amino acid:
Arginine. Histidine. Tyrosine. Cystine. Methionine. Diris. Laboratory animals. Nutritive value. Foo.
enrichment. Proteins. Supplements. India.

Experiments were carried out to purify tapioca protein by electrodialysis. It was possible to obtaina sample
whose ash content was 1.03%. The nitrogen content of the protein was conspicuously low, (10.5%). An
analysis of tapioca protein showed that it contained no methionine. The histidine content was 3.5¢
(calculated to 16 g of N). (Author's summary)HO!

1041-0964 ALBERTO, J. A mandioca. I11. Seus derivados, preparos e usos. (Cassava. I11. Iis derivatives,
preparation and uses). Gaceta Agricola de Angola 3(3):128-131. (Cont.). 1958. Port., lllus.

Cassava, Cassava products. Cassava meal. Tapiocas, Human nutrition. Animal nutrition, Uses. Processed
products. Processing. Angola.

In Angola, raw cassavi is used to prepuare vanous food products consumed by both natives and Europeans.
Methods of preparing the following products are described: fuba, a fermented staple food; farinha de
crueira,anuntermented vanant o fuba, farinha de pau, a coarse, toasted meal; tapioca; funge or liku, a cake
mide from preboiled flour; matsa, maiéeu or mucamba ocud, roasted tubers; mavulo, malambo or
mucamba clamba, boiled fresh roots; kuanga, a cake mixed with peanuts, sweet potatoes, pepper and salt;
supo or muamba; banvy or udla, a fermented beverage; animal feeds and alcohol. (Summary by J.1..8. Y HO1
102

1042-0959 SUBRAHMANYAN, V.eral. Effectofstorage on the chemical composition and nutritive value
of grouadnut flour, tapioca flour and their blends. Bulletin. Central Food Technologica! Research
Institute. 4(2):31-33. 1955. Engl., Sum. Engl., 14 Refs.

Cassava, Storage. Proteins. Temperature. Vitamins. Groundnut four. Cassava flour. Nutritive value,
Human nutrition. Vitamin content. Composition. Composite flours. Organoleptic examination. India.

Cassava tlour, expeller-pressed groundnut cake flour (with and without cuticle) and a blend of cassava and
groundnut flours (ratio of 4:1) were stored in gunny sacks at room temperature (729-910F) and 98.69F fora
period of 5 months. All the samples were free from insect infestation. The changes brought about in the
flours during storage have been studied. In all the samples, a slight loss of thiamine (from 15-2577) was
observed. An increase in the free fatty acid and peroxide value of the fat present in the groundnut flour
samples and their blends with cassava flour was noticed. The groundnut flours samples had developed slight
rancidity, hut the blends of cassava and groundnut flours remained in good condition and was
organoleptically acceptable. No appreciable difference was noticed between the samples stored at room
temperature and those at 37°C. No appreciable lowering inthe overall nutritive value of the flour blends and
in the hiological value of the proteins of groundnut flour as judged by the rat growth method was ohserved as
a result of storage for S months. (Awthor's summary) HO1 102 C02
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1043-1857 ADRIANO,F. T.., RAMOS, H. T.and YNALVEZ, L. A. The proximate chemical analysis of
Philippine foods and feedingstuffs. I1. Philippine Agriculturist 20(8):530-534. 1932, Engl., 6 Refs.

Cassava. Cultivars. Composition. Ash content. Protein content, Fat content. Fibre content. Starch contznt.
Carbohydrate content. Food energy. Philippines.

I'he data in this paper cover the analysis of 50 samples of root crops and 45 samples of vegetables. The
proximate chemical composition of 7 cassava varicties is given. (Summary by J.L.S.) B0l

{044-3431 BAKING BREAD from beans, nuts and cassuva. New Scientist 42:185. 1969. Engl.

Cassava. Human nutrition. Cassava bread. Cassava flour, Protein content. Flours. Bakery products.
Soybean flour, Netherlands.

A bread was prepared (FAQ, Instituie of Cereals, Flour and Bread at Wageningen), using starch isolated
from cassava, cassava flour and soybean flour. The protein content is superior to that of wheat flour bread
and is more digestible. Even when peanut flour is substituted for soybean flour, the protein content is still
equal to that of wheat {Tour bread. Rats fed the new bread gained more rapidly than rats fed the wheat bread.
(Summary by HJ.S.) H0I

1045-2161 MOSHA, A. C. Cassava production, utdization and potential fortification in Tanzania. Dares
Salaam, Tanzania, 1972. 11p. Engl., Sum. Engl., 20 Refs.

Paper presented at Mandioca Fortification Conference, Rio de Janciro, 1972.

Cassava. Production. Productivity. Cassava products. Cassava flour. Bitter cassava. Nutritive value.
Cassava leaves (vepetable). Cassava tubers (vegetable). Fresh products. Composition. Processed products.
Food enrichment. Cassava programs. Development. Proteins. Tanzania.

The paper bricfly reviews the nutritional status of cassava, with particular reference to protein calorie
deficiency. Production figures for cassava and main methods of preparation as a food are given. The use of
the leaf as a food is described. and local potential fortificants and preliminary trials are outlined. (duthor's
summary) HOY 102

1046-1581 JOACHIM, A. W. R.and PANDITTESEKERE, D. G. The analysis of Ceylon foodstuffs. 11,
Some important pulses, oilsceds and roots. Tropical Agriculturist94(1):7-10. [938. Engl., Sum. Engl.,
3 Refs.

Cassava. Cassava four. Processed products. Tubers., Composition. Water content. Protein content,
Carbohydrate content. Fibre content. Minéral content. Food energy. Sri Lanka.

In an analysis of 30 locally cultivated cereals, pulses, oilseeds and roots, it was found that cassava, sweet
potatoes, arrowroot and king yams were rich in charbohydrates but low in protein. Diets using these foods
should be supplemented with protein foods. The dried flours are of high o lorific value. (Summary by T.M.)
HOt

1047-1636  KIGER, J. Emplois de farines de manioc dans les industries de Ia hiscuiterie et de phites
alimentaires. (Use of cassava flour in the bakery industry). In Congrds du Manioc et de Plantes
Féculentes Tropicales, Marscille, 1949. Marscille, Institut Colonial, 1949. pp. 79-81. br.

Cassava. Cassava flour, Processed products. Breads. Biscuits. Composition. Mineral content, Water
content. Ash content. Fat content. Protein content. Carhohydrate content. Cellulose. HCN content.

The cassava flour analyzed had the following compaosition (%): moisture 10.4; ash 1.74; a1 0.64; protein 1,75;
cellulose 1.46; and digestible carbohydrates 84.01. (Summary by Chemical Abstracts) {101 102
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1048-3927 KURIEN, P.P. er al. The effect of replacing wheat in a poor Indian diet by a blend of whuie
wheat flour, tapioca flour and low-fat groundnut flour (paushtic atta) on the metabolism of nitrogen,
calcium and phosphorus in children. Annals of Biochemistry and Experimental Medicine 21(1):13-
16. 1661. Engl., Sum. Engl., 3 Refs.

Cassava. Cassava flour, Composite flours. Human nutrition. Diets. Digestibility. Dietary value. Proteins,
Analysis. Minerals. Metabolism. Human physiology. N. P. Ca. India.

The effects of replacing whole wheat flour which formed 509 of the cereals in a poor Indian diet by paushtic
atta (a 75:17:8 blend of whole wheat, iapioca and groundnutflours) on the metabolism of nitrogen, calcium
and phosphorus was studied in 8 pairs of boys, age 11-12. The mean daily Nintake onthe wheat and paushtic
atta diets was 9.78 g and 9.97 g and the apparent digestibility coefficient of the proteins was 74.5 and 75 8¢z,
respectively. All the children were in positive N balance. The daily retention of N on the wheat and paushtic
atta diets was 1.61 g and 1.90 g. The mean daily intake of Cat on the wheat flour and paushtic atta diets was
694 mg and 702 mg. All the children were in positive Ca balance. The mean daily retention of Ca was 102 mg
and 113 mg, respectively on the two diets. The mean daily intake of P on the wheat and paushtic atta diet-
was 1.41 gand 1.35 g while the mean retention of P was 395 mg und 404 mgrespectively. (Author's summary)
Ho!

1049-1776 JOSEPH, K. eral. Thesupplementary value of certain processed protein foods based on blends
of groundnut, soybean, sesame, chickpea (Cicer arietinum) flour and skim milk powder to a maize-
tapiocs diet.  British Journal of Nutrition 16(1):49-57. 1962. Engl., Sum., Engl., 26 Refs.

Cassava. Composite flours. Protein deficiencies. Food enrichment. Supplements. Laboratory animals,
Proteins. Amino acids. Nutritive value. Animal physiology. Diets. Human nutrition. Maize.

The supplementary value for a maize-tapioca diet for 4 processed protein foods was studied by growth
caperiments using albino rats. 1he foods were blends of 2 or more of the foilowing: low-fat groundnut flour,
sovbean flour, sesame flovs. hickpea flour and powdered skim-mitk. They were fortified with vitamins A
and D, thiamine and tihosc o and calciam phosphate. When incorporated in the diet at a 309 level
(providing about 7- 11, cxira protemn. the dilterent protein foods were as effective as anequivalent amount
of powdered skim miik 1 promotny weight gain of rats. No significant differences were observed in the
mean protein content of the carcasses o1 livers of rats receiving the protein foods or powdered skim milk, The
protein efficiency ratios of the proteins of the different blends (at a 106, level of protein intake) determined
on groups of 8 male rats, ranged from 2.25 10 2.36 in a 4-week test and from 1.81 to 1.84 in an 8-week test, as
compared to values of 2.98 and 2.19, respectively, for powdered skim milk. The livers of animals receiving
the maize-cessava diet showed a moderate degree of parenchymal damage of the protein-deficiency type and
severe periportal fatty infiltration. On the other hand, the livers of animals receiving the different protein
foods of powdered skim milk were normal, indicating thereby that the different protein foods were as
effective as powdered skim milk in correcting the protein deficiency in the diet and in preventing liver
damage. (Author’s summary) H01

1050-0977 OYENUGA, V.A. Notes on the feedingstuffs analysed. A. Roots, tubers and green leaves,
Manihot wiilissima Pohl, In -Nigeria's fecdingstuffs; their composition and nutritive value. 2
ed. Ibadan, University Press, 1959. pp.15,24-27. Engl.

Cassava, Human nutrition. Animal nutrition. Yams. Taro. Starch crops. Composition. Analysis. Dry
matter. Proteins. Cortex. Cassava fubers (vegetable). Cassava leaves (vegetable). Gari. HCN content.
Nigeria.

A table is presented on chemical and nutritional characteristics of several starch crops including roots
{peeled and unpecled), peels and leaves of cassava, Xanthosoma sagittifolium and Colocasia esculentum;
leaves of sugar cane; tubers (pecled and unpeeled) and young sweet potato; leaves of Talinum iriangulare and
Telfairia occidentalis. Data given in this table deal with average chemical composition and calculated
digestible nutrients for human and animal nutrition. (Summary by H.J.S.) HOl
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1051-0956 SUBRAHAMAYAN, V. eral. Utilization of tapioca flour and low fat groundnut flour admixed
with wheat flour for the preparation of chappati and poori. Foud Science 7(1):4-6. 1958, Engl., Sum.
Engl., § Refs. Illus, .

Cassava. Groundnut flour. Wheat flour. Cassava flour, Human nutrition. Composition. Protein content.
Water content. Fat content. Ash content. Fibre content, Carbohydrate content. Mineral content. Ca. P.
Nutritive value, Composite flour. India.

Research was carried out on the preparation of chappati and poori from the following blends of whole
wheat, cassava, and groundnut flours: (a) whole wheat flour, 75% + cassava flour,25% (b) whole wheat flour,
70% + cassava flour,25% + groundnut flour,5% and (c) whole wheat flour,85% + groundnut flour, 15%.
Organoleptic evaluation revealed that the chappati and poori prepared from the above flour blends were
equally acceptable as those prepared from wheat flour. It was concluded that a mixture of cassava flourand
groundnut flour could be used to the extent of 25-30 %admixed with wheat flour to meet the grains shortage.
(Author’s summary) HO|

1052-3802 JOWETT, D. Use of rank correlation methods to determine food preferences, Experimental
Agriculture 2(3):201-209. 1966. Engl., Sum. Engl., 9 Refs.

Cassava. Palatability. Dietary value. Statistical analysis. Humar: nutrition. Uganda.

Certain statistical techniques useful in collecting and interpreting ordinal data are described and their
applicability in plant breeding explained. It is suggested that these statistical techniques may be particularly
valuablg to plant breeders in determining taste preferences. A series of experiments are described,
investigating the taste preferences of the lteso of Uganda, who show a strong preference for a mixture of
cassava, sorghum and fi* ger millet for food. They do not seem to prefer white sorghum grains to food nor
colored grains for beer although such preferences have been recorded clsewhere. They dislike maizc and
Penniseium millet. It is suggested that an experimental approach to quality in the breeding of tropical food
crops is both desirable and possible, using rank correlation techniques. (Author's summary) H01

1053-0997 RICE, H. L. and PETTIFOR, A. H. The Probyte: A new protein unit system. Journal of
Agricultural and Food Chemistry 20(3):509-518. 1972. Engl., Sum. Engl., 30 Refs.

Cassava, Analysis. Human nutrition. Proteins. Amino acids. Eggs. Food energy.

A fundamental unit for protcin (a Probyte) is proposed and its use described. The unit is defined as one
calorie composed of the 8 essential amino acids required by the adult human in the gram pattern of the
protein of whole eggs. A second term (Probit) accounts for the essential amino acids left over as fractional
Probytes. A mathematical procedure is given for deriving the Probyte content of foods and diets, permitting
simple addition of the Probytes and Probits from all sources. The use of the Probyte in terms of human
requirements is described, as are the corrections for biological value, corrections for losses duc to processing,
and methods for setting a single protein standard in crop genetics research and pricing of commoditics. Itis
estimated that 48 Probytes|day is the recommended dietary allowance, approximately the same as
recommended in grams of high-quality protein by the Food and Nutrition Board of the National Research
Council. Because the Probyte has a calorie of essential amino acids as its only dimension, it is proposed for
use in systems analysis, pricing policies, nutrition economics, and design of least-cost diets. Its use in systems
models is illustrated. (Author’s summary) HO1 CO3

1054-2340 OBIOHA, F. C. Utilization of cassava as a human food. /n Hendershott, C. H. etal. A
literature review and research recommendations on cassava, Athens, Ga., University of Georgia, 1972.
pp.130-156. Engl., 45 Refs.

Cassava. Productivity, HCN content. Food products. Cassava starch. Food enrichment. Industrial
microblology. Fermentation. Geotrichum candidum. Corynebacterium. Water content, N. Fibre content.
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Protein content. Ash content. Mineral content, Tapioca macaroni. Carbohydrate content, Vitamin content,
Human nutrition. Food products. Nutritive value. Development, Composition. Tubers. Leaves. HCN.
Detoxification. Toxicity. Tapiocas. Gaplek. Cassava bread. Cassareep. Cassava products. Energy
productivity.

A review is made of the utilization of cassava for human consumption. Data given refer to caloric production
and consumption, chemical composition and HCN content of cassava tubers and leaves, nutritive value of
roots, and characteristics of edible products madc from cassava. Research recommendationsare: (1) A rapid
detoxification of HCN in cassava would shorten the process time. (2) Some information is needed on the
biological value and nutritional ratio where cassava is the predominant or subsidiary diet. (3) Check the
strong possibility that residual poison can accumulate in the body through continued consumption of
cassava products. (4) Develop new menus in which cassava products can exist in adequate proportions to
ensure balanced rations. (5) Study the possible use of cassava as a substrate in fermentation processes to
produce microbial protein. (Summary by H.J.S.) HOl H04 103

1055-2180 BORASIO, L. La farina di manioca nella panificazione, (Cassava flour in bread making).
Giornale di Risicoltura 28(7):132-134, 1938. Ital.

Cassava. Human nutrition, Processed products. Uses. Breads. Composition, Cassava flour. Flours. Food
products. Bakery products.

Cassava flour proved to be adequate for bread making. Wheat ﬂour was subsututed by cassava flour in
progressive mixtures of 5% to 30%. (Summary by H.J.S.) HOI

1056-0396 OKE, O. L. Cassava as food in Nigeria. World Review of Nutrition and Dietetics. 9:227-250.
1968. Engl., 93 Refs. 1llus.

Cassava. Production. Harvesting. Roots.. Manihot esculenta. Cultivars. Human nutrition. Cultivation.
Composition. HCN content. Productivity. Nutritive value. Cassava products, Deterioration. Storage.
Water content. Ash content. Starch content. Carbohydrate content. Fat content. Protein content. Fibre
content. Corynebacterium. Geotrichum candidum. Industrial microbiology. Gari. Fermented products.
Fermentation. FooFoo. KpoKpo gari. Food products. Mineg' content. N. P. K. Ca. Magnesium. Dry
matter. Toxicity. Food enrichment. Nigeria.

Results are given of work carried out on cassava (Manihot wilissima and Manihot palmata) in Nigeria.
Included are descriptions of local varieties; review of planting, cultivation and harvesting practices; a
chemical analysis of cassava roots and cassava products; an analysis of the nutritive value of gari and
foofoo, two local foods prepared from cassava; and an analysis of the HCN content in local varietics.
(Summary by P.A.C.) HOI 103,

1057-3794 REDDY, S. K. et al. Effects on the general health and nutritional status of children of partial
replacement of rice in a poor vegetation diet by tapioca flour. British Journal of Nutrition 8(1):17-21.°
$54. Engl.,, Sum. Engl.

Cassava. Cassav flour. Processed products. Nutritive value. Human nutrition. Human health. Diets. India.

A 6-month feeding experiment was carried out in a girls’ orphanage in Mysore to evaluate the effect of
replacing 259 of the rice in a poor vegetarian ricc dict by cassava flour on the growth and autritional status
of children between 4 and 12 years of age. Data on the weight, height, hip width, nutritional status,
hemoglobin, red blood cell count and serum proteins were taken ut the beginning and at the end of the
experiment for those receiving the rice-tapioca diet and for a control group receiving the rice diet. The results
showed that there was no significant difference between the two groups except for the hemoglobin content,

which decreased in both groups, however, the decrease was significantly less (P < 0.05) in the experimental
group than in the control group. (Author's summary) HOl
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1058-2181 PEYROT, F. R8le nutritional de certaines feuilles alimentaires tropicales (manioc, igname,
baobab et fromager). (Nutritional role of some edible tropical leaves: cassava, yam, baobab and
kapok iree). Thésis. Paris, Université, Faculté des Sciences, 1969. 61p. Fr., Sum. Fr., 73 Refs., lllus,

Cassava. Animal nutrition. Leaves, Yams, Digestibility. Amino acids. Methionine. Dietary value. Protein
content. Composition.

A study was carried out on the nutritive value of leaves of cassava, yam (Dioscorea alata), baobab
(Adansonia digitata) and kapok (Ceiba pentandra). Biochemical characteristics of the leaves were analyzed.
All leaves were deficient in methionine. In vitro experiments were conducted to study the possibilities of
feeding animals with the leaves. It is stated that only cassava might be useful for preparing supplemented
rations for animal feeding. (Summary by H.J.S.) HOI

1059-0265 CONCEPCION, I.and CRUZ,1.S. Amino acid composition of some Philippine plant foods,
Philippine Journal of Science 90:497-516. 1961. Engl., Sum. Engl., 44 Refs,, Ilus,

Cassava, Amino acids. Biochemistry. Cereals, Tubers. Arginine, Histidine. Threonine. Cystine, Methionine.
Tryptophane. Tryosine. Lysine. Human nutrition. Protein content. Philippines.

Eight essential and 4 semiessential amino acids for man were determined microbiologically in 18 cercals, 7
tubers, 20 beans and seeds, 5 nuts and food yeast. Moisture, ether extract and ash were also analyzed in these
foods before hydrolysis for amino acid analysis. The ranges of protein content are as follows: cereals 5.4 to
10.71¢; tubers, 1.01 to 6.25¢: beans and seeds, 12.19 to 31.750; nuts, 5.62 to 39.076; and food yeast,
43.83%. The cgg ratio and essential amino acid index (EAA index) of the plant foods reported in this study
were used for evaluating their protein quality. With the exception of tubers, coconut meal, flour and copra
cake, the EAA indices obtained were above 70. Most of the foods had egg ratios of over 1005 for arginine,
histidine and threonine. The lowest egg ratios were obtained for cystine + methionine and tryptophan, which
are reported in the literature to be the limiting amino acids in legumes, cereals and other vegetables. With the
exception of cystine, tryptophan and tyrosine, the amino acid values reported in this study are comparable
with those of other authors in spite of differences in variety of samples and climatic conditions. Arginine,
lysine and methionine values for beans and sceds (except for lysine in cowpea) are higher in this study than
those obtained by Bendaia-Brown er al. (Author's sunmmary) HOI

1060-1901 MARTIIS, P. DE. Efecto de las adiciones de almidén de yuca, harina y harina precocida de
mafz sobre la panificacién de harinas comerciales de trigo. (The effect of partial substitution of wheat
Jlour by cassava starch, corn flour or precooked corn flour on the baking properiies of commercial
wheat flour). Tecnologia (Colombia) 11(58):9-18. 1959, Span., Sum. Engl.

Cassava. Cassava starch: Wheat flour. Maize flour. Bakery products. Analysis. Substitutes. Human
nutrition. Composite flours. Colombia.

In order to determine the effect of partial substitution of wheat flour by cassava starch, corn flour or
precooked corn flour on its baking behavior, baking tests were carried out with 10 commercial flours: 5
milled from imported wheats and 5 from domestic wheats, using levels of substitution of 0.3, 6.5 and 10%;
that is, 10 treatments per flour and a total of more than 200 tests, For the evaluation of the results, volume
and quality (score) of the bread were considered. Results indicated the following: (1) Allthe domestic wheat
flours and 3 of the imported wheat flours produced bread of reduced volume with partial substitution. (2)
Each flour behaves differently as to volume of bread with the various treatments. (3) Only the domestic
flours, presented some unacceptable partial score of the bread containing substitutes, but only 2 gave
unacceptable total scores. (4) The volume of the bread obtzined in the control was significantly greater than
that of any of the other 9 treatments. (5) Regarding the quality of the bread, the score of the control was
significantly greater than that of the other treatments, with the exception of the 3% corn flour treatment. (6)
Due to their better quality, imported wheat flours gave better results than domestic products, (7) Cassava
starch and corn flour are better substitutes than the precooked corn flour. (Author’s summary) HOl
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1061-1879 CHAMBERLIN, J. C. and STICKNEY, R. E. Improvement of children's diets in developing
countries: an analytical approach to evaluation of alternative strategies. Nutrition Reports:
International 7(2):71-84. 1973. Engl., Sum. Engl., 7 Refs, )

Cassava, Manihot esculenta. Wheat. Rice. Maize. Yams. Millets. Sorghums. Human nutrition,
Developmental research. Research.

An analytical approach based on finear programming is examined as a potential aid in the planning and
evaluation of nutritional programs for children in developing countries, The analysis determines which
combinations of foods will provide children’s diets that satisfy the following constraints; (1) adequate
content of nutrients (calories, protein, and essential amiro acids); (2) sufficiently low bulk (volume) to be
consistent with the limited consumption capacity of children: (3) low cost. The analysis also determines the
competitive prices of various potential products, mixtures, concentrates and supplements. The approach is
illustrated by obtaining results for 5 regions representing different staples: northern Nigeria (millet and
sorghum),southern Nigeria (yams and cassava); México (maize); India (rice); Turkey (wheat). Although
these resuits are based on a number of simplifications and on input data of limited accuracy, they do provide
consistent evidence in support of several general statements regarding children’s diets: (1) The influence of
the bulk constraint is often comparable to that of the nutritional constraints; (2) the nutritional constraints
that are most difficult to meet are calories, lysine, sulfur amino acids and tryptophan, withcalories being the
dominant constraint; (3) foods having high concentrations, of calories (e.g., oil and sugar) and of protein
(e.g., legumes) are mandatory because of the stringent bulk constraint; (4) the difficulty of formulating
adequate diets for children depends strongly on the regional staple; and (5) the economic advantages of
different nutritional strategies vary markedly with the regional cercals and legumes. (Author’s summary)
Hol

T-446

1062- 3261 SREERAMAMURTHY, V. V. Investigations on the nutritive value of tapioca (Manihot
utilissima). Indian Journal of Medical Research 33(2):229-238, 1945, Engl., Sum. Engl., I8 Refs.,
Hlus.

Cassava. Nutritive value. N. Proteins. Tubers. Amino acids. Tyrosine. Cystine. Trytophane, Digestibility.
Enzymes. Carbohydrate content. Composition. Laboratory experiments. Research, Starch content.
Analysis. Manihot esculenta.

The nitrogen complex of cassava (Manihot wutilissima) was investigated. A major portion of the N exists in
the form of simple nitrogenous compounds. An attempt was made to isolate the proteins of the rootin pure
form. Both the protein and nonprotein fractions contain the amino acids tyrosine, tryptophanc and cystine
in fair amounts and have a high arginine content. In vitro digestibility experiments showed that digestibility
of cassava proteins was not inferior to that of rice protein. The chief defect of cassava as a source of protein
appears to be its low total protein content rather than the quality of the protein present. The digestibility of
the carbohydrates of cassava by 2 enzymes has been studied and found to be 48.3% in raw state and 77.9%
after cooking. The starcl: is digested to a greater extent by taka diastase than by pabcreatic amylase.
(Author’s summary) HO1

1063-2266 OOMEN, H. A. P. C. Vegetable greens, a tropical undevelopment. Chronica Horticulturae
4(1):3-5. 1964, Engl., lllus.

Cassava, Composition. amino acids. Vitamin content. Mineral content. Protein content. Human nutrition.
Cassava leaves (vegetable).

Adequate consumption of green vegetables among the indigenous people of tropical regions is almost
exclusively found in a few areas here acute food shortage prevails. On the whole, vegetablesare consumed in
insignificant quantities only, although a multitude of wild-growing plants have edible green parts, and many
of themcan easily be grown around homes or in small plots. Among several species enumerated special
attention is drawn to the semiequatic weed, Ipomoea reptans, which is highly valued in Indonesia. The
unfavorable consequences of the substitution of cassava for nutritionally more valuable crops, which is
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taking placeins  -alcountries, may partly be counteracted by consuming its leaves as well. More research
onedible leaves and their preparation, and more information on their use are urgently needed since increased
consumptipn of vegetables will prevent many cases of blindness which are the result of vitamin A deficiency.
(Summary by Tropical Abstracts) HO1

T-560

1064-3186 DAME, C., STINSON, W. S. and CAPOSSELA, A. C. Snack food product and process.
United States Patent 3, 647, 474, 1972. 3p. Engl., Sum. Engl,

Cassava. Cassava flour. Uses. Human nutrition, Breads, Processed products. Food products.

Thissnack food product is made of popped popcorninadough matrix containing cassava flour, corn flour
and potato starch and is deep-fat fried. The product also contains sucrose and an alkali metal bicarbonate,
which serves to improve the stability of the deep-fat fried snack food product, as well as toenhance its flavor,
The process for preparing the snack food is also described. (Au.hor's summary) HO1

T-743

1065-0223 BAINS, G. S., RAO, N. G.and RAO, S. V. Studies on enriched tapioca macaroni products,
Food Scienoe 11(11):342-344. 1962. Engl.

Cassava. Cassava products. Processed products. Tapioca macaroni. Composlte flours. Nutritlve value,
Cassava flour, Flours. India.

This is a summary of a discussion held in Mysore, India, on the local production and the nutritive value of
“tapioca macaroni,” formerly called *synthetic rice.” A variety of foods containing 19-20% protein have
been prepared from tapioca blended with 2 or more of the following products: groundnut flour, chickpea
(Cicer arietinum) flour, semolina, nonfat milk solids, and casein fortified with several vitamins. (Summary
by Tropical Abstracts) HOl

T-782

1066-2441 PERISSE, J., ADRIAN, J. and JACQUOT, R. Etudeinvivoet in vitro de la digestibilité du
manioc sous differentes formes: Farine entiére, farine blutée, fécule et gari; Applications aux régimes
Africains. (/n vivo and in vitro study of cassava digestibility in different forms; whole meal, bolted
meal, starch and gari; applications to African diets). Annales de la Nutrition et de I'Alimentation
10(2):13-21. 1956. Fr., 16 Refs., lllus.

Cassava. Cassava meal, Cassava starch. Processed products. Cassava products. Digestibility. Human
nutrition. Gari. Fermented products. Diets. Uses,

This study gives the characteristics of the forms in which cassava is consumed, the coefficients of digestive
utilizatios., and the results of in vitro digestibility. In vivo experiments with rats are described in detail.
Compared to the other three forms tested, gari seems to be the best form of consuming cassava. (Summary
by §.5. de S.) HOL

T-723

1067-3380 CUADRADO, G. A. Elpande yuca.(Cassava bread). -Sanidady Beneficencia (Cuba) 27:145-
146. 1922. Span.

Cassava. Human nutritlon. Cassava bread. Cassava flour, Orgunoleptic examinatlon. Composition,
Cultivation..Uses. Cuba. ’

Cassava grows wild in Cuba, where it resists the most severe drought, Cassava bread (externally) looks very
much like that made from wheat; on account of the lack of gluten, it is not so soft. It is slightly bitter, but
the taste is pleasant. The following analyses are given for cassava bread and wheat bread, respectively:
moisture 26.00, 29.31; protein (N x 6.25) 11.25, 13.45; starchand reducing sugars 49.11,54.42; fats 8.60, 1.18;
cellulose 4.00, 0.63; ash 1,04, 1.00; PzOs in the ash 0.074, -; acidity calculated as AcOH 0.40, 1.409%; calories
per kg of dry matter calculates according to the metabolic formula 4666, 4081, The figures given for wheat
bread represent the average of 5 years of analyses. (Surnmary by Chemical Abstracts) HOl

T-891 293


http:49.11,54.42

1068-2434. . KORULA, S. et al. Studies on a spray-dried infant food based on peanut protein isoMte and
fall-fat soy flour and fortified with DL-methionine and certain vitamins and minerals, II1,
Supplementary value to a maize-taploca diet. Food Technology 18(6):113-116. 1964, Engl., Sum,
Engl., 11 Refs., Nlus.

Cussava, Human nutrition. Diets. Dietary value. Groundnut. Maize. Soybeans, Rats. Milk. Proteins,
Fiepatic disorders. Food enrichment,

The supplementary value of a spray-dried infant food (based on peanut protein isolate, full-fat soy flour,
dextrimaltose and hydrogenated peanut oil and fortifi:d with DL-methjonine and certain vitamins and
minerals) to a maize-tapioca diet was studied by growth experiments on albino rats. When incorporated at
the 20% level (providing about 5% extra protein), the focd was as effective as an equivalent amount of milk
food in promoting growth. No significant differencec were observed in the mean protein contents of
carcasses or livers of rats receiving the fortified infait food or mitk food. The livers of animals receiving the
maize-tapioca diet showed a moderate degrec of parenchynal damage of the protein-deficiency type and
severe periportal fatty infiltration. In contrast, the liveis of re.s receiving the supplement of infant food and
milk supplement were normal, indicating that both supplements were effective in correcting the protein
deficiency in the maize-tapioca diet and in preventing liver damage. (Author’s summary) HO1

T-720

1069-2445 LES PROPRIETES peu connues du manioe, tubercule des tropiques, sous sa forme ia plus
elaborée, le tapioca. Données actuelles sur Ia digestibilité et les particularités nutritionnelles du
tapioca. (The lit/le known properties of cassava, a iropical tuber, in the form of wapioca; present datu
aboul the digestibility and nutritional properties of tapioca). Cahiers de Nutrition et de Dietetique
3(Suppl.): 1-32. 1968. Fr., Sum. Fr., 10 Refs., Hlus.

Cassava. Tapipcas. Compuosition. Digestibility. Nutritive value. Human nutrition. Human physiology.
Viscosity. Proteins. Enzymes.

Tapioca is a source of glucosides with physicochemical characteristics that allow the plant to be
distinguished from other amylaceous plants in regard to it digestible properties. Itssalivary saccharification
of sugar is faster than that of maize and potato starches, producing large chains instead of producing maltose
directly, as occurs in rice starch. The long polysaccharide chains interfere with the coagulation of casein in
the stomach, producing a coagulum with very fine grains. Contrary to tapioca, flours (wheat, rice, maize)
have more ar less stable antitrypsical factors and demand more abundant pancreatic secretion, The weak
huffering capacity of tapioca, together with its low capacity for fixing cations and amino acids, makes it a
food that economizes gastric functions, Without including proteins of the gluten type, it is indicated for
intolerance to gluten and for allergies to cereal products. These properties are based on physicochemical
characteristics, individualizing tapioci® among other amylaceous products. These properties assess the
stability of viscosity and hydration in frozen preparations or in pastries. Significant results have been
obtained with infants and adults withoutpresenting colic digestion. An appendix is given dealing with the
physicochemical characteristics of cassava. (Author's summary) HO|

T-589

1070-3177 PAPE, G. Estudo sobre o comportamento do estearoil-lactil-lactato de calcio (CSL) e do
estearoil-lactil-lactato do sodio (NSL) em panificacio. (Research on the behavior of calcium stearyl-2-
lactylate and sodium stearyl-2-lacivlate in bread making), Boletim Técnico da Divisio de Tecnologia
Agricola ¢ Alimentar no. 5:1-46. 1971. Port., Sum. Port., Engl., 2 Refs., Ilus.

Cassava. Human nutrition. Breads. Eggs. Milk. Cassava flour. Bakery products, Calcium steary! lactylate.
Sodium stearyi lactylate. Bread improvers, Wheat flour. Brazil.

The behavior of calcium-stearyl-2-lactylate (CSL) and sodium-stearyl-2-lactylate (NSL) in the manufacture
of french bread, milk bread, sweet bread and buns was studied. Results were cvaluated and compared.
Various processes and formulas were used as follows: (a) bread making the basic formula, withand without
the addition of CS1. or NSL; (b) bread making with a substitution in the basic formula of a portion (5%)of the
wheat flour by cassava flour, with and without the addition of CSL or NSL; (c) formulas with different
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contents of sugar, salt, eggs and yeast, with and without additions of CSL or NSL, and withand without the
partial substitution (59) of the wheat flour by cassava flour; (d) formutas with and without fat,and withand
without the CSL or NSL, and with a partial substitution (5%) of the wheat flour by cassava flour; and (¢)
variations in times of fermentation. Better results were obtained when using CSL or NSL. The volume of the
bread was increased. The characteristics of the crust, break and shred, and the texture of the crumb, as wellas
the organoleptic qualities, were improved. It was also concluded that CSL. is easier to manipulate by flour
mills and bakers due to its lower hygroscopicity. It was further concluded that by using the 2 additives, the
shortening in the formulas used in the experiments could be reduced or eliminated. The use of the 2 additives
permits the use of an increased percentage of cassava flour in proportion to wheat flour. The addition of CSL
or NSL kept bread fresh longer and permitted a higher water content in the formula.(Author’s summary)
HO1 102

T-740

1071-0918 SUBRAHMANYAN, V. er al. Processing of tuber foods with special reference to cassava
(tapioca) into enriched macaroni-type products. /i International Congress of Food Science and
Technology, Ist, London, 1962. Proceedings. New York, Gordon and Breach, 1966. pp. 653-678. Engl.,
Sum, Engl., 17 Refs., Illus.

Cassava. Sweet-potatoes. Yams. Production. Cassava flour. Composition. Tapioca macaroni. Natritive
value. Composite flours. Factories. Processing. Deterioration. Supplements. Rice. Feed mixtures. Diets.
Human nutrition. Rats. Storage. Food enrichment. India.

Tuber crops arc important sources of starchy foods; and in the present world foed situation, they assume
special significance in densely populated areas as they arc much heavier yielders than food grains. Among the
tuber crops, cassava i