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FOREWORD

CIAT’s documentation activities are focused on three research
areas: cassava (Manihot esculenta Crantz) production and uti-
lization, field beans (Phaseolus vulgaris L.) as grown under tropical
conditions, and tropical pasture species and their management. The
zoal of the Documentation Center is to disseminate research results
and report ongoing activities in these three areas.

This journa! cf analytical abstracts, which replaces the former
combination of abstract cards and yeaily cumulative volumes, is
desigred to provide users with both an update service and a perma-
nent record of information that contains esscntial data for their re-
search activities. The abstracts are cateporized in broad disciplinary
fields to facilitate rapid scanning. Additionally, abstracts are subject
aud aathor indexed to enable more comprehensive consuitation.
When retrospective or exhcustive coverage of a topic is desired,
mechanized bibliographic searches of the entire document collection
can be provided by CIAT’s Documentation Center. Abstracts of all
articles that match the topic of interest are provided to users of this
mechanized search service, The full text of every article abstracted
by the Documentation Center is available, through the Cenier’s
photocopy service.

No one publication can cover the whole range of information
needs. Other CIAT publications dedicated to kceping users awzare of
research developments in their respective fields include:

Pages of Contents - a current awareness reference to articles
published in morr than 500 scientific and rechnical journals. Every
article indexed can be ordered through the Center’s photocopy
service.

Cassava Newsletter (Yuca - Boletin Informativo) - a technical
newsletter that provides information regarding cassava research 1n
progress throughout the tropics.



Pastos Tropicales - Boletin Informativo - a newsletter on pasture
research and on new developments in the tropical pastures network.

Hojas de Frijol - a newsletter on bean breeding, agronomy, and
cropping systems, and on the activities within the bean rescarchers’
network.

We belicve that each of these types of information plays a key role
in research aimed at increasing agricultural productivity in the
tropics. It is our hope that this range of publications satisfies the
various information needs of our users.
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A GUIDE FOR USERS

Components of a reference , _
Sequential number in this
I journal
0012
la————16172  1ELES, KL SILVEIRA, AJ; DATISTA, CM. FEITOSA, LPG.;

I RISINDI, J.LM 1980. Acticares soltiveis em mandioca (Manihot_csculenta 3

Cranuw). ‘Soluble sugars in cassava). Revista Ceres 27(151):325-328. Port., Sum.
- gl 11 Rels, 4 5 6

f

8-—Cassava, Laboratory experimenis. Tubers, Analysis, Carbohydrate content, Clones. Brazil.

9~——"Tutl swluble carbohvdrates, reducing and non-recucing sugars on 10 cassava clones, culti-
vated in the state of Minas Gerais, Brozib were analyzed, The analyses were carried out
spectiophatony tncally by the Teles” Reagent after extraction by mechanical shiaking with
vthanol 0% (v vic Av, obtamed, in mg:g of green matter, ranged from 1.3-7.8 of reducing
sugars; 6.1-21.8 of non-reducing; and 7.5-29.6 of toti] soluble carbohydrates. Statistical
analy ses showed wgnificant differences among clones (P < 0.05), and a correlation coclfi-
cownt i =+ 0.8) between reducing and non-reducing sugars, /Author’s summary) 03

10 11
1- Accession number 5- Source 9- Suinmary
2- Author(s) 6- Pages 10- Abstractor and/or
3- Original title 7- Additional notes translator
4- Title translation 8- Descriptors 11- Subject categories

Note: The use of abbreviations in the abstracts has been standardized
by the Information Center. A complete list of these abbrevia-
tions is included at the end of this journal.

Use of indexes

The author and subject indexes at the end of this journal were
claborated in collaboration with CIAT’s Data Services Unit*. These
indexes serve as guides for the user to carry out his own information
scarches.

* Special acknowledgments to Marfa del Rosario Henao, Systems Eng.
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Author index

Here you will find the complete list in alphabetical order of
the authors of the documents summarized in this issue. The four-
digit numbers at the right hand side of each author correspond to the
sequential numbers of appearance of the documents herein (the num-
ber centered above the abstract).

Subject index

This index presents a list of terms in alphabetical order to
which the user can translate his information needs on specific topics.
To facilitate his search, most of these terms or general topics cover
other subjects, and thus the user will find up to two more levels of
specificity. The four-digit numbers under the terms correspond to
the sequential number of the documents within this issue.

Photocopy requests

In some cases, the information contained in the abstract satis-
fies the needs of the user. However, if there is an interest in having
the complete document, photocopies can be requested by indicating®
the access number that appears at the upper left corner of the refer-
ence. Send your request to:

Documentation Services Unit
Photocopies Section

CIAT

Apartado aéreo 6713

Cali, Colombia, S.A.

Payments can be made by check (in US dollars or Colombian
pesos) payable to CIAT, or CIAT, AGRINTER or UNESCO coupons.
For Colombia the cost of each photocopy is Col.$4.00 or US$0.10;
for other countries, US$0.20. Payments should be made in advance,

vi
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A00 BOTANY, TAXONOMY AND GEOGRAPHICAL
DISTRIBUTION

0001
15749 EVANGELIO, F.A, 1980. Getting to know more about the cassava plant.
The Radix 2(1):8-10. Engl., Illus.

Cassava. Plant anatomy. Roots. Stems. Flowers, Fruits, Seed, Climatic requirements. Philip-
pines.

A general discussion on cassava is presented. It includes information on the origin and bota-
ny of the cassava plant, root, stem, leaf, flower, fruit, and seed and environmental condi-
tions for cassava growth. (Summary by Abstracts on Tropical Agriculturc) AOQ

0002
16531 ARORA, RK.; MEHRA, K.L. 1980. Genetic resources of wild and culti-
vated tropical tuber and root crops in India: their diversity and collection. Sabrao
Journal 12(1):15-20, Engl., Sum. Engl., 6 Refs,

Cassava, Germplasm. Energy productivity. Plant geography. India.

Starchy tubers and roots are an important food for native communities in the humid tropi-
cal and subtropical regions of India. Tuber crop diversity is concentrated in the W. Ghats, I,
Ghats, and the NE tract. In these areas approx. 70 species of native wild edible tuberous
types exist which are eaten raw or boiled. The nature, extent, and geographic distribution of
the varability is described, together with trends in domestication. The areas from which
further collections are required are listed. {Auchor's summary) A00

0003
16534 1UQ, S.; PALMER, J.M. 1978. The involvement and possible role of
quinone in cyanide resistant respiration. /n Ducet, G. and Lance,C., eds, Internatio-
nal Symposium on Plant Mitochondria, Marseille, France, 1978. Proceedings. New
York, Elsevier/North Holland Biomedical Press. pp.225-232, Engl,, Sum. Engl,, 16
Refs,, llus,

Cassava, Mitochondria. Cyanides.

Mitochondria from different cyanide resistant tissues such as Arum maculatum, cassava, and
sweet potato were studicd regarding their relative rates of oxidation of different substrates,
It was found that external NADH had complete access to the cyanide resistant pathway
only in thermogenic tissue such as A. maculatum, This is difficult o explain on the basis of
a single homogenous, mobile quinone pool being common to both pathways. Lyophilized
mitochondria were, therefore, treated with pentane which removed the quinone and ren-
dered the mitochondria incapable of oxidizing substrates, It was possible to reconstitute the
quincne-depleted mitochondria with both its own extracted natural quinone and with other
quinones, in order to restorc respiration. Evidence is presented to show that both the
cyanide resistant and cyanide sensitive pathways can be stopped by depleting the mitochon-
dria of quinone and restored by reconstituting with quinone. It was found that quinone-
depleted mitechondrial particles reconstituted with ubiquinone 50 c: 1sed faster oxidation
of substrate than reconstitution with natural quinone. Evidenc: is provided that partially



depleting A. maculatum spadix mitochondria of quinone causes the loss of the al“ernative
pathway while not affecting the cyanide sensitive pathway. Results are consistent with the
operation of 2 pools of quinone in mitochondria possessing both the cytochrome and the
alternative pathway. {Author’s summary) A0O

When requesting photocopies, do not
forget to cite the five-digit number ap-
pearing at the upper left-hand corner of
each reference.




B00 PLANT ANATOMY AND MORPHOLOGY

0004

15767 SILVA,S.DE O.E. 1981, Instalagfio e caracterizagio botinico-agrondmica
de colegdes de mandioca. (Establishment and agro-botanical characterization of
cassava collections). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa
Agropecudria, Centro Nacional de Pesquisa de Mandioca e Fruticultura, Documen-
tos, 7. S1p. Port,, 13 Refs., lllus,

Cassava., Germplasm, Technology evaluation. Cultivation. Germination. Leaves. Stems.
Tubers. Flowering, Fruits. Pests. Agronomic characters, Brazil.

The object of this study was to provide information on the establishment and evaluation of
cassava cv, collections. The aspects that should be taken into account when establishing a cv.
collection are described: choice of area, land preparation, selection and preparation of
planting material, planting, spacing, plot size and distribution, cv., harvesting, weed, pest,
and disease control, Each one of the describers or characteristics recommended for the
agro-botanical characterization of a cassava cv. collection are also analyzed: initial vigor,
leaves, stems, flowering, fructification, ease of harvest and HI, roots, pests, and diseases.
Annexes are included on: methods of qualitatively determining HCN and DM contents based
on specific root wt, and scales to evaluate the damage caused by pests and diseases in the
field. (Summary by F.G. Trans. by L.M.F.) BOO



C00 PLANT PHYSIOLOGY

0005
16505 ELLIS, R.H.; HONG, T.D.; ROBERTS, E.H. 1981, The influence of
desiccation on cassava seed germination and longevity. Annals of Botany 47(1):
173-175. Engl., 7 Refs,, Illus.

Cassava. Sced. Water content. Drying. Storage. Germination.

Cassava seed with MC of 7.9% were dried at 20°C by air passed through silica gelfor 5,9,
22, 33, or 51 h, giving MC of 5.9,5.5,4.6, 3.8, and 3.2%, resp.; seeds were then stored at
70° for 0, 1.5, 3, 6, 12, 24, 48, or 96 h and then germinated at 25/35°C. Loss in viability
occurred during storage at the 3 highest MC; the higher the MC the more rapid was the loss,
with complete loss within 12 h at 7.9% MC, 48 h at 5.9% , and 96 h at 5.5% MC. It was
concluded that cassava seed was orthodox and could be stored safely at 5% MC. (Summary
by Field Crop Abstracts) CO0



CO01 Plant Development

0006

16555 HOLMES, E.B.,, WILSON, L.A. 1977. The relationship between yield and
quantitative shoot morphology and the development of individual leaves in six
Trinidad cassava (Manihot esculenta Crantz) cultivars. Nouvelles Agronomiques des
Antilles et de la Guyane 3(3/4):360-376. Engl,, Sum, Engl,, 17 Refs., Illus,

Cassava, Field experiments, Cultivars. Leaves. Plant development. Branching. Dry matter.
Harvest index. Trinidad and Tobago.

A study was made of the quantitative shoot morphology, development of individual leaves,
and their relationship to biological and economic yield in 6 Trinidad cassava cv. Two cv.
types were identified on the basis of leaf production and retention characteristics. These cv.
differences were related to the no, of apical meristems produced and only became evident
after the onset of branch production. There were no cv. differences either in the pattern of
leaf production/branch or in % leaf loss during development, but there was evidence of
genetic differences in the pattern of leaf development, particularly leaf size and leaf dura-
tion, These parameters showed variations which could be ascribed either to plant ontogeny
or the prevailing environmental conditions. Reasons for low DM production and low Hl in
the 6 cv. are discussed in relation to the differences in shoot and lenf development outlined,
{Author’s summary) C01 C03

0007
16581 BALDOS, D.P. 1979. Testing procedures and association of some charac-
ters with yield in cassava (Manihot esculenta Crantz). Ph.D. Thesis. Guelph, Onta-
rio, University of Guelph. 136p. Engl., Sum. Engl., 154 Refs., Illus.

Cassava, Field experiments, Cultivars, Experiment design. Agronomic characters. Harvest
index, Tuber productivity. Planting. Spacing. Plant height,

Uniformity trals involving 2 cassava ¢v. grown at 2 locations were conducted to obtain
information pertinent to yield testing in the Philippines. Using Smith’s soil heterogeneity
index *'b” and relative cost method, the optimum plot size was estimated to be 42 plants
(borders excluded). Taking into account plot shape, a plot size consisting of 2 rows, cach
having 21 plants/row is suggested as optimum. The estimates of the ,oil heterogeneity index
“b" for locations, cv., and characters considered ranged from 0.63-0.93. In the case of root
yield, the magnitude of the estimates indicated an apparent cv. effect. Higher estimates for
“b"” were obtained for the characters HI and av. root wt. Consequently, larger plot size
will be required to adequately evaluate these characters, Eight cassava cv. were evaluated in
a yield test at 2 locations and 2 planting densities, to provide information on variance
components, response to planting density and location, and association of some characters
with root yield. There were no significant cv. x location interaction components for root
yield and @, residual leaf arca/plant, and HI. Cv. X location interaction components, how-
ever, were significant for the characters rno. of roots/plant, av. root wt,, plant leight, no.
of nodes/dm of stem, no. of apices/plant, and no. of forked branches/plant. At the higher
planting density (10,000 planis/ha), mean character expression of the cv. on a per plant
basis, as measured by 11 characters was significantly reduced compared to the lower
planting der.sity (2500 plants/ha). However, root yiclds/ha at higher planting density were

5
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significantly higher despite reduced character expression, The interrelationship of some
characters with root yicld in cassava were examined using correlation coefficient analysis in
conjunction with path cocfficient and factor analysis methods. Root yield/plot was positive-
ly correlated with roots/plant, av. root wt. and ¢, HI, and no. of nodes/dm of stem. A
negative correlation was observed between root yield/plant and most of the characters
assocjated with top growth. These relationships should be seriously considered in breeding
for high yields. (Author’s summary) CO1 D03

0008

16137 1'UKAL S.; BAKER, G. 1991, Growth of four cultivars for two scasons.
In Cassava Research Program. St. Lucia, Auctralia, University of Queensland, De-
partment of Agriculture. p.90, Ingl,

Cassava. Field experiments, Cultivars. Growth. Planting, Timing. Australia,

An expt, was designed to determine from ch 2sen cv. whether growth rates can be sustained
for the 2nd season’s growth. IFrom cv. studies under favorable growing conditions M AUS
7, M AUS 10,M AUS 19, and SM 1-150 were selected for tuber yield, total DM production,
carbohy drate distrioution, leaf morphology, and genetic diversity. Measurements will be
made in 1982 on plant DM production, carbohydrate distribution, leaf appearance rate, and
leaf sencscent rate for the 4 ev. Three treatments are crops in the Ist growing season, in the
2nd seuson, and in the 2nd season following pruning of stems at the beginning of the 2nd
growing scason, (Full text) CO1

0009

16174 SPALDING, R.D.; WILSON, G.L. 1981. The effect of tuber rrmoval on
yield in cassava (M AUS 7). /n Cassava Research Program. St. Lucia, Australia,
University of Queensland, Departinent of Agriculture. p.49. Engl,

Cassava. Laboratory experiments. Tuber productivity. Dry matter. Plant physiological
processes, Australia,

At the age of 17 wk., cassava planis (cv. 1 AUS 7) grown in pots were subjected to tuber
removal treatments. Removals were expressed as the intended % of tuberous roots removed:
0 (control), 30, 50, 75,and 100%. Rersoval of up to and including 75% did not influence
total DM production, and 75% tuber removal treatment did not influence the wt. of tubers
present 11 wk. after treatments were imposed. The results of this short duration expt.
showed that reduction in storage root no, was compensated by increase in size of remaining
storage roots, even when storage root no. were reduced to less than 4/plant in the
73% treatment. (Complete text) CO1

Seealso 0021 0023 0024 0029 0932 0037 0043 0048 0053 0127
0194



C02 Cyanogenesis

0010

16544 RAO, P.N.; RAQO, D.S. 1976. Embryology of cassava. Proceedings of the
Indian National Science (Part B) 42(2/3):111-116. Engl,, Sum. Engl., 11 Refs,,
Illus,

Cassava, Morphogenesis, Anthers. Pollen. Pollination, India.

Aspects of the pre-pollination embryology of cassava cv. H97 were studied in flower buds
produced in Nov.-Dec. 1975, from plants cultivated in Waltair, India, Degeneration of the
secretory anther tapetum, pollen mother cells, and pollen tetrads observed at varying
stages indicated et o sac development of the Polygonum type. In the absence of pollina-
tion, healthy embryo secs were formed but no sceds were set, Continuous asexual propaga-
tion appeared to have upset sexual phase balance in reproduction, resulting in genetically
blind stock, Published data on cmbryology of the crop is discussed. (Summary by Crop
Physiology Abstracts) C02



C03 Chemical Composition, Methodology and Analyses

0011

15794 KODIA, A.A.; IRIGARAY, 1.L.; DEJOU, J. 1979, Recherche analytique
d’éléments majeurs ct d’oligoéléments dans la banane, l'avocat, Pigname et I'attiéké de
Cote d'lIvoire, par radioactivation avec des neutrons de 14 MeV, (Analytical study of
major and minor elements in banana, avocado pear, yam, and cassava meal in the
Ivory Coast by 14 MeV neutron activation analysis). Fruits 34(12):743-749. F1., Sum,
Fr., 8 Refs.

Cassava, Laboratory experiments. Cassava flour. Analysis. Mineral content. K, P, Ca. Mg.
Mn. Cu. Ivory Coast.

The concen, of K, P, Ca, Mg, Cl and Mn, and Cu were determined in dessert bananas from
Ivory Coast and Cameroon, plantains from Guadeloupe and Ivory Coast, avocado pears
from Israel and Ivory Coast, and yam tubers and cassava meal, also from lvory Coast.
Results are compared with those obtained elsewhere, and discussed in terms of their
nutritional importance. (Summary by Abstracts on Tropical Agriculture) C03

0012
16172 TELES, F.F.F.; SILVEIRA, A.J.; BATISTA, CM.; FEITOSA, LE.P.G.;
RESENDE, J.LM. 1980. Acgtcares sohiveis em mandioca (Manihot esculenta
Crantz). (Soluble sugars in cassava). Revista Ceres 27(151):325-328. Port., Sum.
Engl., 11 Refs.

Cassava, Laboratory experiments. Tubers. Analysis. Carbohydrate content. Clones. Brazil,

Total soluble carbohydrates, reducing and non-reducing sugars on 10 cassava clones, culti-
vated in the state of Minas Gerais, Brazil were analyzed., The analyses were carried out
spectrophotometrically by the Teles’ Reagent after extraction by mechanical shaking with
ethanol 50% (v/v). Av. obtained, in mg/g of green matter, ranged from 1.3-7.8 of reducing
sugars; 6.1-21.8 of non-reducing; and 7.5-29.6 of total soluble carbohydrates. Statistical
analyses showed significant differences among clones (P < 0.05), and a correlation coeffj-
cient {r = + 0.8) between reducing and non-reducing sugars, {Author’s summary) C03

0013
16120 KHOR, H.T.;TAN,H.L. 1981, The lipids of young cassava (Manihot escu-
lenta, Crantz) leaves. Journal of the Science of Food and Agriculture 32(4):399-
402, Lngl., Sum. Engl., 35 Refs.

Cassava. Leaves. Laboratory experiments. Fat content. Analysis.

Lipids were extracted quantitatively from young cassava leaves with a chloroform-methanol
mixture, Total lipids were purified by the Folch procedure and separated into non-polar
lipid, glycolipid, and phospholipid fractions by column chromatography:, Lipids of each
fraction were further subjected to thin layer and gas-liquid chromatography. Young cassava
leaves were found to have low content of lipids €3.0Z ) of which 22.4, 25.1, and 48.2 were
non-polar lipids, glycolipids and phospholipids, resp. Figments (11.5%), wax and hydrocar-
bons (1.2%), steryl esters (2.9%), methyl esters of fatty acids (2,0%), triglycerides (1.5%),



fatty acids (2.1%), diglycerides (1.1%), and sterols (0.1%) constituted the leaf non-polar
lipids. The leaf glycolipids were made up of esterified steryl glycosides (2.1%), monogalacto-
syl diglycerides (12.5%), steryl glycosides (1.1%), cerebrosides (4.2%), and digalactosy! digly-
cerides (5.2%). The leaf phospholipids were found to include cardiolipin (3.6%), phosphati-
dylglycerol (21.5%), phosphatidylethanolamine (16.4%), phosphatiuylserine (0.7%), phos-
phatidylinositol (4.0%), and other unidentified phospholipids (2.5%). Phosphatidylcholine
was present only in trace quantity. Analysis of the fatty acid composition of each of the leaf
lipids revealed that, with the exception of steryl esters, all leaf lipids have high content of
polyunsaturated fatty acids. {Author's summary) C03

0014
15713 CORPUZ, L.M.; DJA’FAR, Z.R, 1975. Sugar content of thirtcen cultivars
of Manihot esculenta Crantz. Bogor, Indonesia, SEAMEO Regional Center for
Tropical Biology, pp.89-95. Engl,, 5 Refs., Dlus.

Cassava. Laboratory experiments, Cultivars, Stems. Analysis. Sugar content, Indonesia,

At the SEAMEO Regional Center for Tropical Biology, Bogor (Indonesia), 13 cassava cv.
were assessed to compare their siarch contents, Cv, evaluated were: no. 4, 27, 423, 527,
396, 35, 573, 256/A/AV (1/20), 15, 256/A/AV (1/29),Penduduk, Kembang, and Gading,.
Some morphological observations were made on the basis of the materials collected. The
bark of mature stems of the different cv. was analyzed qualitatively and quantitatively for
sugar content. TLC was used to identify sugars, Tables are included on the morphological
characteristics obscrved and the glucose contents of the 13 cv. The sugars found to be
common among all cv, were saccharose, glucose, fructose, and rhamnose. Variance analysis
indicated the presence of significant differences in glucose content among cv. (Summary
by F.G. Trans, by L.M.F.) C03 GO1

0015

16517 OBEN, D.H.; MENZ, K.M. 1981, Viewpoint. Prospects for low cyanide
cassava in Nigeria, ['ood Policy 6(3):197-200. Engl., Sum, Engl., 11 Refs,

Cassava. Bitter cassava. Sweet cassava. HCN content, Processing, Consumption. Plant
breeding,

Sweet (low HCN) and bitter (high HCN) var, of cassava are compared from the viewpoint
of their production, processing, and consumption in Nigeria, With this information, the
costs and benefits of breeding higher yielding sweet var, are calculated. A new processing
method, currently in use in one region of Nigeria, is examined for its likelv impact on the
demand for sweet cassava, (Author’s summary) C03 GO1

0016
16574 LERARIO, P.; BOTTALICO, A. 1978. Note sul dosaggio cromatografico
delle aflatossine nella farina di manioca. (Notes on the quantification of aflatoxins
in cassava meal by thin layer chromatography). Annali della Facolta di Agraria 30;
669-674. Ital., Sum., i ngl., Ital., 14 Refs,, Illus,

Cassava, Laboratory experiments, Cassava meal. Aflatoxins.

Assays carried out on the quantification of aflatoxins in CM by TLC, indicated that aflato-
xins can be scparated from interfering substances by 2-dimensional TLC, developed with
dicthyl-ether-methanol-water (94 + 4.5 + 1.5) in the 1st direction and with chloroform-
acetunc {88 + 12) in the 2nd direction. (Author's summary) C03

0017
17128 TELES, F.F.F,; SILVEIRA, AJ.; BATISTA, CM.; FEITOSA, E.P.G.;
REZENDE, J.LM. 1980. Toxidez cianogénica em folhas e raizes de mandioca
(Manihot esculenta Crantz), (Cyanogenic toxicity in cassava leaves and roots). Re-
vista Ceres 27(153):557-560. Port., Sum. Engl., 10 Refs.



Cassava, Laboratory experiments, Leaves. Tubers. HCN content. Clones. Cyanogenic
glycosides. Brazil.

The HCN content of leaves and roots of cassava was determined on 10 clones cultivated in
the state of Minas Gerais, Brazil, The results ranged from 0.086-0.300 mg/g in the roots, and
from 0.173-0478 mgfg in the leaves. A negative correlation (r = - 0.382) was observed.
{Author’s summary) C03 GO1

0018

16118 KEATING, B.A,; BREEN, A.R.; EVENSON, J.P. 1981. Estimation of
starch and total fermentables content in storage roots of cassava (Manihot esculen:a
Crantz). Journal of the Science of Food and Agriculture 32:997-1004. Engl., Sum.
Engl,, 19 Refs., Illus.

Cassava, Tubers. Starch content. Sugar content, Compaosition. Dry matter. Australia,

The relationships between the % of DM, specific gravity, % of starch and of total fermen-
tables in cassava storage roots have been examined in detail. The results cor.firm the findings
of previous research that specific gravity can provide a reliable estimate of storage root DM
in the absence of drying facilities. A curvilinear relationship of the form 1/y =g+ bx was
found to exist between storage root DM and % of starch or fermentables within 1 cv. over a
range of ages and seasonal conditions. This relationship shows that the proportion of total
DM present as starch or fermentables increases for samples of higher DM %. A similar
relationship was shown to exist between specific gravity and % of starch or fermentables. A
linear relationship was also developed between the % of DM and of fermentables based on
28 cv. harvested at the same age and under the same seasonal conditions, More information
is required on cv. differences in these relationships over the entire range of DM ar.d fermen-
table % , before widespread use is recommended. Once correctly established, relationships
based on DM or specific gravity provide a simple and reliable method of estimating % of
starch or total fermentables in the storage roots of cassava, Comparisons are made between
these results and those reported earlier in the literature, using less precise methods of starch
measurement. (Author’s summary) C03

0019

16585 BATTISTI, C.R. DE; BATISTA, C.M.; COELMO, D.T.; TELES, F.F.F.; SIL-
VEIRA, AJ. DA 1981. Determinagio de carboidratos soltiveis, redutores e nfo
redutores, em cultivares de mandioca (Manihot esculenta Crantz). (Determination
of soluble, reducing, and non-reducing carbohydrates in cassava cultivars). Revista
Ceres 28(157):312-317. Port., Sum. Port., Engl., 13 Refs,

Cassava, Cultivars. Tubers. Carbohydrate content. Sugar content, Soluble carbohydrates.
Brazil,

Levels of soluble, reducing, and non-reducing sugars (mono and disaccharides) were de-
termined in the roots of 10 cassava cv. The highest levels of soluble reducing sugars were
found in cv. Sabard Entre Rios and Branca de Santa Catarina; however, the greatest amour:ts
of soluble non-reducing sugars occurred in cv. Pirassununga and Manteiga. The sugars were
identified as fructose, glucose, and sucrose. {Author’s summary) C03

0020

16570 OGUNSUA, A.0. 1980. Changes in some chemical constituents during the
fermentation of cassava tubers (Manihot esculenta, Crantz)., Food Chemistry
5(3):249-255. Engl., Sum. Engl., 13 Refs.

Cassava. Tubers, Compasition, Cyanogenic glycosides. HCN. Gari. Cassava flour. pH. Sugar
content. Nigeria,

Fresh cassava tubers contained cyanogenetic glycosides as HCN 78, CF 134, and from the
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local market, naturally fermented cassava as gari 0.13 and 0.04 in 2 of 5 samples and as
lafun (3 samples) 0.46-0.50 mg/kg. When gari was prepared in the lab. pH decreased from:
the initial 6.2 to 3.9 after 4 days, titratable acidity as lactic acid increased from 042 to
0.82%, and the reducing sugar content increased initially. This finished gari had no HCN.
(Summary by Nutrition Abstracss and Reviews) C03 102

Seealso 0006 0029 0034 0050 0054 0107 0125 0128 0140 0147
0153 0163
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11813 AKARA-LKATALIN, U. 1966. {A study of calcium, magnesium and
sulphur defficiency symtions of cassava by controlled sand culture]. /n Thailand.
Kasetsart University, Faculty of Agriculture, Thai., Sum, LIngl.

Cassava. Laboratory experiments. Nutrient solution., Mineral deficiencies. Ca. Mg. S.
Growth, Plant height, Thailand.

Quartz sand, leached by dilute HCI, was used in these expt, (4 treatments and 3 replica-
tions). The treatments were: (1) complete nutrients in solution; (2) complete nutrients in
solution, except Ca; (3) complete nutrients in svlution, except Mg and (4) complete nutri-
ents in solution, except S. Plants lacking S showed stunted growth;at 7.5 mo. plant height
was only 78.83 cm. Ca<deficient plants were 94.5 em tall at 7.5 mo. old which was less than
that of Mg-delicient plants and of plants with no mincral deficiencies. Chlorosis of stems
was not as severe as that of Mg-deficient plants, Leaves and petioles were large and long and
often fell off. Leaves {rom the lower portion of the plants dried trom the margin inwards
from leaf to leaf. Young leaves curled upward, and margins wrinkled irregularly. Top growth
was slow and rarely produced new leaves, Dried leaves had a dark brown color with little
chlorosis. Root growth was good, but with few thickened roots, probably because of the
limited space in the pot. Plants with Mg deficiency showed similar wrowth to that of plants
with no nutrient deficiency. The av. height was Y8 ¢m at 7.5 mo. Leaves and stems were
light green with chlorotic spots between the veins. Veins were green, but petioles were light
purple. In the Ist stages of growth leaves did not fall considerably, but at later stages only
top leaves were left. Young leaves dried up quickly and fell; plants died quickly. The plants
showed fewer thickened roots: however, these were thin and long with a whitish colored and
an av. wt. of 83 y/plant. {Complete texy) DO CO1

0022

12037 MORAIS, I'M. DI: 1976, Projeto: FAO/ANDA/ABCAR/BNB/EMBRA -
PA/MA; relatério preliminar 1975, Estado da Paraiba. (Project FAOJANT.»;
ABCAR/BNB/EMBRAPA/MA: 1975 preliminary report, state of Parait © ofo
Pessoa, Paraiba, Brasil, Associagio Nordestina de Crédito e Assisténcia Rural. J 7p
Port., lllus,

Cassava, Cassava programs. Research, Technology evaluation. Fertilizers, Brazil,

The preliminary results obtained during the development of a cooperative project in the
state of Paraiba, Brazil, among the Food and Agricultural Organization of the United Na-
tions, the AssoviagTo Nacional para Difusfo de Adubos, the Associagdo Brasileira de Crédito
¢ Assisténcia Rural, the Banco Nordeste do Brasil, the Ministry of Agriculture, and the km-
presa Brasileira de Pesquisa Agropecudria are given. Objectives were to increase crop produc-
tivity by the use of fertilizers and soil amendment as well as by modern cultural practices
uch as adequate soil conservation and preparation, the use of selected sced, adequate plant-
ing (time, distance), and pest control, The project is conducted by means of demonstrative
trials and demonstrations to farmers. Results are included regarding the following crops:
arboreal cotton, herbaceous cotton, maize, beans, rice, sugar cane, cassava, sweet potato,
coconut, and avocado. With repard to cassava, results of 10 trials indicate that the fertilizer
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treatment 60-45-30 produced the highest yield, utility, and value/cost. Farmers showed
interest in the focus given to the use of fertilizers and improved methoadology. Merspectives
of extracting alcohol would stimulate producers’ interest in fertilizer utilization. (Summary
by I.B. Trans, by L.M.F.) DO

0023

13794 PILLAYARSAMY, K.; FERNANDO, X.S.; MOHAMED AZAM, C.A. 1980.
Response of tapioca to azotobacter inoculation. /n National Seminar on Tuber
Crops Production Technology, Coimbatore, India, 1980. Proceedings. Coimbatore,
Tamil Nadu Agricultural University. pp.62-63. Engl., 8 Refs.

Cassava, Field experiments. Inoculation. 4zotobacter. lant development. Tuber produc-
tivity, India,

Treatment with 4zotobacter sp. (family Bacteriaceae) is known to promote plant growth and
increase yields of a wide range of crops. In a field trial, cassava cuttings were dipped in Azofo-
bacter sturry for 15 min. und planted in an Azotobacter enriched soil. The tuber yield from
almost all the treatments having Azotobacter inoculation (16.69-22.82 t/ha) was higher than
the resp. contro) (14.49-18.96 t/ha). Azotobacter soil application in all treatments recorded
an increased yield ranging from 5.7-30.7% . Azotobacter treatment indicated the possibility
of reducing fertilizer N by some 37.5 kg N/ha. (Summary by Abstracts on Tropical Agri-
culturey D01 CO1 D03

0024

15244 ISLAM, AKM.S,; EDWARDS, D.G.; ASHER, C.J. 1980. oH Optima for
crop growth. Results of a flowing solution culture experiment with six species.
Plant and Soil 54(3):339-357. Engl., Sum. Engl., 67 Rets., Wus.

Cassava. Laboratory experiments. Nutrient solution. pH. Growth, Ca. Cu. N, Mg, Mineral
deficiencies,

Ginger, cassava, maize, wheat, french beans, and tomato were grown for periods up to 6 wk.
in continuously flowing nutrient solutions at 7 constant pH values ranging from 3.3-8.5. All
species achieved max. or near-max. growth in the pH range 5.5-6.5. However, there were
substantial differences in the ability of species to grow outside this range. Ginger and cassava
were ithe most tolerant species to low solution pH, while ginger and tomato were the only
species to show no yield depression at the highest solution pl. Roots of all species at pH 3.3
and some species at pH 4.0 exhibited symptoms of H ion injury. In addition, the concn. of
Mg in the tops of all 6 species, of N in the tops of tomato and cassava, and of Mn in the tops
of maize at these pH values were inadequate for optimal growth. Growth depression at high
solution pH was associated with I'e deficiency in maize and wheat and with N and/or Cu
deficiency in cassava. The relevance of the present results to crop growth under field condi-
tions ir discussed. The complex interplay of plant and soil characteristics militates against
precise definition of an optimum pl range for the growth of a particular crop unless the soil
is also specified. (Author's summary) D01 CO1

0025

15792 FERTILIZER RESPONSE of major food crops in Bangladesh and Indonesia.
1980. News in Brief 3(2):9-16. fngl.

Cassava, Field experiments. Fertilizers. N. P. K. Costs. Income. Tuber producuviiy. Indone-
sia,

Results o1 fertilizes trials with applications of NPK conducted in Bangladesh with rice are
given. In Indonesia fertilizer trials on maize, cassava, and soybeans showed significant
responses usually to N and P, and in some areas to K. Cost-benefit ratio for maize varied
from 1.7-2.9, for cassava from 2.9-12.9 and for soybeans from 1.2-12.9, Variations were
associated inter alia with type and levels of fertilizer. Tables are included on each crop.
(Summary by Abstracts on Tropical Agriculturej D01 D03
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16128 HAQUE, I.: WALKIR, WM. 1980. Effect of nitrogen sources on cassava
yields in Sierra Leone, Communications in Soil Science and Plant Analysis 11(12):
1167-1173. Lngl., Sum. Engl., 12 Refs,

Cussava, Ficld experiments. Fertilizers, N. Tuber productivity, Sierra Leone.

Two expt. were condueted on cuttings of cassava cv. Cocoa planted in upland soils low in
nutrients in Sierra Leone. Highest N utilization was observed when ammonium sulphate and
urea were applied in 3 split applications, but tuber yield was low. Various N applications
and sources did not increase fresh tuber yield and indicated the low N requirement of the
local cassava cv. fSummary by Ficld Crop Abstracts) DO1 D03

0027
16129 HAQUE, I.; WALKER, W.M. 1980, Direct and residual effects of P sourres

on cassava in Sierra Leone. Comn,nnications in Soil Science and Plant Analysis 11
(12):1175-1180. tngl,, Sum, Lngl., 9 Refs,

Cassava, Field experiments, Fertilizers. P’. Urea, Tuber productivity, Sierra Leone.

Direct, residual, and cumulative effects of various sources and rates of P were studied on
upland soils (Sierra Leone) using cassava cv, Cocoa as an indicator crop. Source and rate of P
did not affect utitization, and yield was not increased by initial applications when compared
to the control, Increasing rates of I’ resulted in an incre:se in soil available P, There was a
fresh tuber yield response to residual effects of triple superphosphate and urea ammonium
phosphate. (Summary hy Field Crop A bstracts) DO1 D03

0028
16186 MAGALHALS, P.C.: BEGAZO, J.CL.O.;PAULA, LI, DE; DEFELIPO, 18
V. 1980. Efeitos de niveis, de épocas ¢ de localizagHo do cloreto de potéssio em
alguns caracteres das raizes de mandioca. {Lffects of levels, time, and localization
of potassium chloride onsome cassava root characteristics), Revista Ceres 27(151):
215-223, Port,, Sum, Port., Ingl., 16 Refs,

Cassava, Field experiments. Fertilizers. K. Tuber productivity. Starch content. Brazil.

The objective of this work was to evaluate the effects of levels, methods, and time of potash
fertilization on cassava yield. The cassava var, Cacau was used and the expt. carried out on a
red-yellow cambic Podzolic soil, terrace phase. The crop was harvested 10 mo. after plant-
ing, and the tollowing root characters were analyzed: no., length, ¢, wt., and starch content.
The no. of roots and root wit. were not significantly affected by the different levels of K,0
applicd. This result was obtained because the soil utilized was high in available K, and
because of the short period of time that the culture stayed in the field. The time of fertiliza-
tion did not have any effect on the characters studied, The potash application in the plant-
ing furrow resulted in a greater density of the root, while broadcast application contributed
to a greater root length. (Author's summary) D01 D03

0029
16200 OKEKL, 1.D.: OBIGBESAN, G.C.; KANG, B.T. 1979. Effect of fertilizer
application on nutrient concentration and growth relationships in cassava Maniliot
spp. Journal of Root Crops 5(1/2):1-7. Iingl., Sum. Engl., 8 Refs,, lllus.

Cassava. Field experimnts. Fertilizers. Bitter cassava. Sweet cassava. N. P. Dry matter.
Mineral content. Leaves. Petioles. Stems, Growth. Tuoer productivity. Nigeria,

The relationship between applied fertilizer, nutrient conen, and DM production in cassava
was studied. A fertilizer combination of NP was most favorable for DM accumulatinn and
nuaient uptake on a loamy sand soil in Nigeria. Percent N in the various plant parts in-
creased with increasing rates of applied N; P and K in blade and stem appeared to decrease
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with increasing amounts of added N, but petiole K showed a linear positive response to
applied N. Blade N at 3 mo. was well correlated with whole plant dry wt. at 3 mo. and tuber
yield at 12 mo, (Extracted from author's summarv) D01 C03 CO1

0030
16511 WHOLLY, D.W, 1980. Fertilize cassava to produce better quality planting
material?. Tropical Root and Tuber Crops Newsletter 11:17-20. Engl.

Cassava, Field experiments. Soil fertility, Cuttings. Fertilizers, K. Colombia.

In a field expt. in Colombia the nutritional ‘status of the soil was reflected not only in the
total growth and root yield of fertilized cassava crops but also in the nutrient content and
wt, of the individual stem cuttings. Comparing cuttings of same length but different & and,
therefore, different DM contents, showed that the largest ¢ cuttings regenerated with the
most rapid shoot growth in the 1st few wk, after emergence. K fertilizer increased the DM
content and the & of the stem. Thus, giving additional K ferilizer to those plants “ear-
marked™ to give stem cuttings for planiing will result in obtaining elite planting material,
(Summary by Abstracts on Tropical Agriculture) D01 D02

0031

16530 DUANGPATRA, P. 1980. Fertilizations and soi! managements for main-
taining and increasing the productivity of cassava cultivated soils. /n Kasetsart
University, Department of Plant Pathology. Research reports 1977-1978. Bangkok,
Thailand. pp.91-92. Thai., Engl.

Cassava, Field experiments, Soil fertility. Cultivation. Thailand.

A preliminary survey on the soil condition and cassava production was carried out in major
cassava-growing areas in the S and NI provinces of Thailand (Cholburi, Rayong, Chantabu-
ri, Nakhon Ratsima, Chaiyapum, and Khon Khaen). The results and information obtained
revealed that most of the soils under study were low in fertility and often susceptible to
erosion, especially those on slopes and inclined fields. Most of the farmers in the SE regions
fertilized their land while the majority of farmers in the NE did not. Among the problems
faced by those using fertilizers was the determination of their most effective use, especially
regarding sources, rates, methods, and time of application for specific soil types and environ-
ments, The information gathered from this study lead to a field trial at the student training
farm at Sriracha, Cholburi to investigate the response of a local cassava var. to fertilizers N,
P, and K as well as their combination ratio, This expt. is in progress and results will be
reported later. (Full text) DO1

0032
16136 BAKLR, G.; FUKAL, S.; WILSON, G.L. 1981. Response of four cultivars
to water stress, /n Cassava Research Program. St. Lucia, Australia, University of
Queensland, Department of Agriculture, p.88. Engl.

Cassava. Field experiments. Water stress, Cultivars, Selection. Tuber productivity, Dry
matter, Grow th, Carbohydrate content. Australia.

An cexpt. was conducted to determine from chosen cv. whether growth rates can be sustain-
ed with a limited water supply and to investigate drought tolerance mechanisms. I'rom cv.
studies under favorable growi.ig conditions M AUS 7, M AUS 10, M AUS 19, and CMC 84
were selected for tuber yield, total DM production, carbohydrate distribution, and genetic
diversity. Mild water stress was established using plastic ground sheets to exclude rain, Ex-
clusion of water took place at different crowth stages, Growth during and af'ter water stress
periods was compared to cv. having no exclusion of rainfall, Patterns of carbohydrate distri-
bution, root depth, rooting density, and leaf diffusive resistance were measured. These
factors were analyzed in relation to total tuber production under limited available soil
moisture, (lull text) D01 CO1
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16165 ANGULO G., R.E. 1980. Fertilizacion con nitrgeno y potasio de la aso-
ciacion yuca y maiz en un inceptisol de Turrialba, /Fertilization with nitrogen and
potassium of the associaiion cassava and maize in an inceptisol of Turrialba). Tesis
Mag. Sc. Turrialba, Universidad de Costa Rica, Centro Agrondémico Tropical de In-
vestigacién y Ensefanza, 159p. Span., Sum. Span., ngl., 98 Refs., Hlus.

Cassava. Field experiments, Intercropping. Maize, Fertilizers.N. K. Tuber productivity,
Plant development. Costa Rica.

The effect of the nutrients N and K on agronomic performance, nutrient extraction by
plants and food production in the system cassava associated with maize was studied as
compared with their resp, monocultures at Centro Agrondmico Tropical de Investigacion y
Lnsefianza (CATIL), Turrialba, Costa Rica. The soil used belongs to the Instituto series,
normal phase and has been classified in the subgroup Typic Distropept with moderate drain-
age, pH 5.2, and medium soil fertility. The exptl. design was split-plot with 3 replications,
Main treatments were: cassava + maize in association and cassava and maize in mono-
culture. Subtreatments consisted of N rates of 48, 80, 160, 240, and 272 kg/ha and K rates
of 69, 115, 230, 345, and 391 kg/ha applied in bands at each side of the maize and cassava
rows, Cassava var, Valencia and the maize Tuxpeiio-1 were used: both crops were planted
simultaneously in June 1978. Soil N did not decrease appreciably in the 3 systems. Ex-
changeable K on plots in monoculture iacreased with rates of K,0 > 230 kg/ha 140 days
after planting; this did not occuy in the plots with cassava and maize in association, At 360
days after planting, exchangeable K increases were similar in both cassava in monoculture
and in association with maize, Cassava total biomass production was hardly affected by the
competition of maize plants. Also, morphological changes were observed when the crops
were grown in association such as less branching and a greater height of cassava plants,
Yields of cassava roots were the same for cassava in monoculture and in association with
maize and did not show response to the fertilizer applications. At every fertilization rate,
the associated system gave LIER > 1.0, The highest LER was .81 registered for the treat-
ment which consisted of 240 and 115 kg of N and K,O/ha, resp. In a similar manner, the
highest Area Time Equivalent Ratio (ATER) was 1,32 and corresponded to the same treat-
ment, The highest vields of the edible production for both crops with regard to the non-
edible plant portion were obtained when the N to KO ratio was 0.69. This ratio may be
obtained with a fertilization rate of 48 and 69 kg of N and K, O/ha, resp. The fertilization
fate of 240-120-115 kg of N, P, O, , and K, O/ha, resp. is suggested when land is the limiting
factor, yielding 21,14 MT of cassavia/ha, Due to the similar benefit:cost ratio, the fertiliza-
tion rate 80-120-115 kg of N, P.O¢, and K,0/ha, resp. would be another option when the
limiting factor is unavailable capital for the farmer, obtaining similar yields, It is assumed
that with the rate 48-120469 N, P,0y, and K,O/ha, resp, is a more economical option,
yielding 20.70 MT of cassava/ha. (Author's summary} DO1 KO1

0034
17150 BAKER, G.: FUKAL S.; WILSON. G.L. 1981. Response of cassava to
water stress, /n Cassava Research Program. St. Lucia, Australia, University of
Queensland, Department of Agriculture, pp.55-57. Ingl., 2 Refs., Ilus,

Cassava. Field experiments, Irrigation, Water stress, Tuber productivity. Dry matter.
Growth, Plant physiological processes. Australia,

The effects of different levels of available soil moisture on growth and tuber yield and
physiological response of cassava were studied. Two irrigation expt. were conducted, one at
Redland Bay and the other at Dalby. Australia with cv. M AUS 7. Both expt. were planted
in Sept.-Oct. 1979 and included treatments of frequent irrigation, infrequent irrigation, and
no irrigation. At Redland Bay, rainfed plants experienced several water stress periods,
Yields of 13 t of storage organ DM/ha were obtained after 10 mo, of growth. The relation-
ship  between storage organs and total rlant DM was independent of the irrigation treat-
ment. Total plant DM production was much less at Daiby and hence storage organ yield was
much less than that at Redland Bay. Since the Dalby site had large soil water deficits in the
treatment without irrigation, the relative difference of tuber yield between the irrigated and

16



the non-irrigated treatments was large. Results indicate that the stomatal control of water
use in cassava is so effective and rapid that leaf water potential did not vary between irriga-
tion treatments. (Summary by F.G. Trans. by L.M.F.) D01 C03

0035
15752 OLIVEIRA, S.L. DI5; MACEDO, MMM.C.; PORTO, M.C.M. 1980. Exigén-
cias hidricas da mandioca. (Water requirements of cassava plants). Cruz das Almas-
BA, Brasil, Iimpresa Brasileira de Pesquisa Agropecuiria. Centro Nacional de Pes-
quisa de Mandioca e Fruticultura, Comunicado técnico no. 11, 5p. Port.,, 3 Refs,,
1llus,

Cassava, Field experiments, Water stress. Irrigation, Tuber productivity, Water requir:ments
(plant). Brazil,

A random block design expt. with 6 treatments und 4 replications using cv. Aipim Bravo (12
mo. growth cycle) was conducted at the Unidade Estadual de Pesquisa (UEP) of Irecé, state
of Bahia, Brazil to determine the effects of soil water stress on cassava root yield, Treatment
I was an irrigated crop (check); treatments 2-6 included periods of water stress from 2 mo./
treatment successively up to 11 mo. Irrigation by infiltration was carried out every 7 days
(44 mm water/irrigation). According to the results obtained, it is concluded that the periods
between 30-150 days after planting are the most critical regarding water stress; while water
stress after the 6th mo. does not significantly reduce yields, irrigation during the last 3 mo,
of cultivation is still necessary. (Summary by .G, Trans, by 1.A1.1°) D01 D03

0036
15718 RAMIRILZ, A. 1978, Pertilizacion de la yuca (Manihot esculenta Crantz),
Fertilizacion de la yuca en suelgs de losdepartamentos del Cauca y del Valle del
Cauca. (Cassava fertilization, Cassava fertilization on scils of Cauca and Valle del
Cauca, Colombia). In Instituto Colombiano Agropecuario. Programa Nacional de
Suelos. Informe de Progreso 1978, Bogotd. pp.104-108. Span.

Cassava, Field experiments, Fertilizers, N. I, K. Cultivars. Tuber productivity. Colombia.

Two trials, one in Darien, Valle del Cauca and the other in Popayan, Cauca (Colombia),
were established to determine the influence of the method of ic.tilizer application (in
bands, in hills around the plant, and in furrows) and the rate of 200-.0-150 kg N-P,O,-
K,Ofha, resp. on the root production of 11 cassava cv. and 3 regional cv. There were no
differences due to the method of fertilizer application in Darien; likewise, there was no
response to fertilization at the site in Popayan. llowever, a wide var. difference was
observed, Another expt. was carried out at 10 sites in Cauca and Valle del Cauca using 1
regional and 1 improved var, at each site to determine the response of cassava to NPK
fertilization, and more specifically, to establish the max. and min. response limits to each
nutrient, to study their interactions, and to correlate soil analyses and the response to I’
and K. A marked response to fertilization was observed at sites in Santander, Palmira, and
Caicedonia (< 1200 m in alt.) with a growth cycle < 12 mo. At sites ol higiier alt., Darien
and Popayan, cassava showed little response to fertilization (growth cycle > 14 mo.). {(Sum-
mary by .G, Trans, by LM 1) D01 DO3

0037

16152 KLEATING, B.A.; HERBERT, S.; EVENSON, J.P. 1981. Cassava response
to photoperiod. fn Cassava Research Program. St. Lucia, Australia, University of
Queensland. Department of Agriculture. p.50. Engl.

Cassava, Field experiments, Cultivars. Photoperiod. Growth, Stioots. Tubers, Temperature.
Australia.

The effects of photoperiod on cassava growth and development were examined in a series of

4 controlied cnvironment studies. Although tuber initiation was somcwhat promoted for
both M AUS 7 and M AUS 10 under a 10 h photoperiod, total no. of tubers were about the
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same for plants grown under a 10 and 16 h photoperiod. However, the subsequent balance
between shoot and storage root growth expressed in terms of distribution ratio, DR = A
storage root dry wt. (DW)/A total DW, strongly favored shoot growth in long days (DR =
0.15 and 0.37 for M AUS 7 and M AUS 10, resp.) and storage root growth in short days
(DR = 0.49 and 0.68 for M AUS 7 and M AUS 10, resp.). Distribution to storage roots was
quantitatively reduced in M AUS 10 with each additional 1 h increment used in another
expt. comparing 10, 11, 12, 13,14, 15,and 16 h photoperiods although the 12-13 h period
was a critical part of the response curve. A treatment consisting of a short day (10 h) plus a
1 h nightbreak in the middle of the dark period produced long day type growth. A small
interaction between temp. and photuperiod was detected in a 3rd expt., in that the increase
in HI under short days (10 h vs. 14 h) was greatest at lower temp. (28/22°C vs. 34/28°C).
Differences in cv. response to a range of photoperiods (11, 12, 13, and 14 h) were identified
in a 4th expt. Assimilate distribution was not affected by photoperiods in this range for the
cv. M AUS 7 and Ceiba but longer photoperiods strongly favored shoot growth at the
expense of storage root yield for cv. CMC 84, (Full text) D01 CO1

0038
17130 CONNOR, D.J.; COCK, J.H. 1981. Response of cassava to water shortage.
2. Canopy dynamics, Field Crops Research 4(4):285-296. Engl., Sum. Engl,, 13
Refs., Mus,

Cassava. Field experiments, Cultivars. Water stress, Leaf area. Foliage.

Crops of 2 cv. of cassava, M Col 22 and M Mex 59, were subjected to water shortage during
the period 12-20 wk. of their growth cycle. The crops were then allowed to recover until a
final harvest was made at 10 mo. Measurements of the components of leaf area production
(i.e. rate of apex production, rate of leaf production/apex, and rate of leaf expansion) were
maintained along with measurements of leaf senescence for the entire crop cycle. The loss
of leaf area during water stress is shown to be dominated by restricted leaf area development
and not by leaf loss. Leaf life was increased under stress. Leaf size was the most sensitive
parameter of leaf arca production and the most responsive following the release from stress,
but apex production and the rate of leaf production/apex were also susceptible. The reliance
on reduced leaf formation rather than leaf fall is an important feature of an efficient C
balance under stress. {duthor’s summary) D01

0039

16148 FULTON, M.C.; ASHER, C.J.; BELL, L.C.; EVENSON, J.P. 1981. Nu-
tritional studies with cassava on rehabilitated land mined for bauxite at Weipa, N,
Queensland. /n Cassava Research Program. St. Lucia, Australia, University of
Gueensland. Department of Agriculture. pp.62-63. Engl.

Cassava, Field experiments, Fertilizers, N, P, K. Mg. S. B. Zn. Cu, Mo. Tuber productivity.
Australia,

To determine the nutritional requirements of cassava on mined land at Weipa (N. Queens-
land, Australia), a field expt. was set up at Andoon to assess the response of cv. M AUS 7
over 2 wet seasons to various levels of each one of the elements N, P, K, Mg, S, B, Zn, Cu,
and Mo. The crop was planted in Jan. 1978 and harvests were made 17 and 66 wk. after
planting. At the 2nd harvest, max. yields of tubers and planting material were obtained with
rates of 100, 200, 300, 20, and 16 kg of N, P, K, Mg and Zn/ha, resp, There was no signifi-
cant response to the application of S, B, Cu, or Mo. (Summary by F.G. Trans. by LMF,)
D01

0040
16520 HOWELER, H. 1981. Nutricin mineral y fertilizacion de la yuca (Mani-
hot esculenta Crantz), (Mineral nutrition and fertilization of cassava). Cali, Colom-
bia, Centro Internacional de Agricultura Tropical. Seric 095C4. 55p. Span., 172
Refs,, Iltus,
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Also in English.

Cassava, Rescarch. Nutritional requirements. Soil requirements, Absorption. Plant develop-
ment. Mineral deficiencies. Symptomatology. pH. Natrient solution. Soil analysis. Soit
amendments, Agricultural lime, Cultivars. Selection. Resistance. Pests.

A literature review is given on the nutritional requirements of cassava on the basis of the
following aspects: nutrient removal, accumulation, and concn. in the plant; diagnosis of
nutritional problems (deficiencies and toxicities) through symptoms, soil and plant analyses,
and the application of various nutrients and the observation of plant response; response to
fertilization (macro and micronutrients); liming; methods and the time of fertilizer appli-
cation; selection of cv. tolerant to soil problems; and the nutritional status and pest and
disease tolerance. Rescarch prioritics on nutrition and soil fertility requirements in areas
with marginal soils are described. Tables on nutrient concn. and color photos on deficiency
and toxicity symptoms are included. (Sumnary by F.G. Trans. by 1.M.F.,) D01

0041
16578 SLELVARAJ, K.V.; KALIAPPA, R.; RAMASWAMI, P.P. 1977. Response
of tapioca (Manihor esculenta Crantz) to water and nutrient levels, South Indian
Horticulture 25(2):62-64. Engl., Sum. Engl., 8 Refs.

Cassava, Field experiments. Irrigation. Fertilizers. N. P. K. Tuber productivity, Water re-
quirements (plant). India,

An expt. was conducted at the Tamil Nadu Agricultural U., Coimbatore (India), in a well-
drained sandy clay loam soil to study the effect of different moisture regimes in combi-
nation with different levels of fertilizers. A split-plot design was used. Cassava cv. Malavella
was subjected to 7 irrigation treatments: irrigation at 60, 40, 20, and 0% availuble water and
irrigation at §, 10, and 15 days after reaching 0% available water. Three fertilizer levels were
applied: 50-50-100 kg NPK/ha, 50-100 kg NK/ha, and 50 kg N/ha. Plant yield and water use
efficiency were determined. (Summary by Current Annotated Bibliography of Irrigation)
D01 DO3

004z
16571 IKEDIUGWU, F.E.O.; EJALE, A.U. 1980. Root-surface mycoflora of

cassava (Manihot esculenta) and post harvest rot of the tubers, Mycopathologia
71(2):67-71. Engl,, Sum, Engl,, 19 Refs., Illus,

Cassava. Laboratory experiments. Tubers. Aspergillus. Fusarium, Isolation, Deterioration.
Post-harvest losses,

Rhizoplane fungi were isolated from roots washed in serial changes of sterile distilled water
and plated out on potato-dextrose agar. A small group which included Aspergillus niger,
Botryodiplodia theobromae, Fusarium solani, Penicillium javanicum, Penicillium sp.,and Tri-
choderma sp. were consistently associated with the root surface. While B. theobromae and
I, solani were strongly pathogenic on freshly harvested tubers, causing extensive rot, A. ni-
ger was only mildly so. The removal of the rhizoplane mycoflora by surface sterilization
using calcium hypochlorite and subsequent incubation in loosely tied polyethylene bags
extended the storage life of the tubers considerably. (Author’s swenmary) DO1 O3 D04

0043

16576 CONNOR, D.I.; COCK, J.H.; PARRA, G.E. 1981. Response of cassava to
water shortage, I. Growth and yield, Iield Crops Research 4(3):181-200. Engl,,
Sum. Engl., 30 Refs., [llus.

Cassava. Ficld experiments. Cultivars. Water stress. Growth, Harvesting, Soil moisture, Dry
matter. Colombia.

Rainfall was withheld from crops of 2 cassava cv. M Col 22 and M Mex 59, for 10 wk.
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commencing 12 wk.after planting. The recuperation phase continued until the crops were
10 mo. old. Sequential harvests were marie to define the effect of water shortage on rates of
crop growth and the distribution of the biomass in the various component organs. Measure-
ments were also made of the soil water content, fine root distribution,and sugar and starch
contents of stems and storage roots, Biomass production was substantially reduced especial-
ly during the 2nd half of the stress period. M Mex 59 maintained the higher LAl during the
stress and was least affected in total bjomass production. The proportion of biomass in
storage roots increased under stress, particularly in M Mex 59, and the modified distribution
pattern persisted during the recovery. At 10 mo. th> M Col 22 control at 11.2 t/ha out-
yielded the stress p.ots of M Col 22 (7.6 t/ha) and the M Mex 59 control (7.3 t/ha). The
previously stressed M Mex 59 (10.7 t/ha) outyiclded the M Mex 59 control and was not
significantly different from the M Col 22 control. Results are discussed in terms of 2
published models of assimilate allocation in cassava. (Author’s summary) D01 CO1

Seealso 0120 0190
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D02  Cultivation Practices: Pr.pagation, Planting
Weed Control and Harvesting

0044
13470 VILLANUEVA, M.R.; LABRA, J.S. 1979. Planting methods for optimiza-
tion of cassava yield, Radix 1(1):5-6. Engl., Illus,

Cassava. Ficld experiments, Planting, Germination. Tuber productivity. Timing, Pailippines.

‘Three planting methods of cassava var, Golden Yellow were assessed in the Philippines.
Cuttings were planted vertically, horizontally, and inclined, spaced 1 m between rows and
75 cm between plants, The % germination, height. vol., no. and wt. of marketable and non-
marketable tubers, and easiness of harvest were registered, Two planting seasons, March and
July 1977 (corresponding to the dry and wet seasons, resp.), were considered, The no. and
wt. of marketable tubers were high for the July planting and there was no variation between
planting methods within the same growing season; nor were there differences in the % emer-
gence between methods in both seasons although there were some differences in height.
(Summary by W M.S. Trans, by [.M.F,) D02 D03

0045

14682 PRCRTC RECOMMENDS selection and preparation of cassava seedpieces.
1979. Radix 2(2):10-11. Engl., Illus.

Cassava. Cuttings, Planting. Gerrination. Storage. Philippines,

The Philippine Root Crop Research and Training Center (PRCRTC) gives severai ecom-
mendations for the selection and preparation of cassava cuttings for planting. Among the
factors that should be taken into consideration are the maturity of the cutting, which some-
times depends on the var. or on the relative size of the pith (> 50% of the total ¢); the
length of the cutting will depend on the availability of the planting material and the case of
handling; and planting depth (not greater than 30 cm in vertical planting). Cuttings should
be prepared only when the field is ready for planting; if it is necessary to store the cuttings,
they should be tied in bundles and places with high RH should be chosen, such as areas near
creeks or canals. Stemis should not be stored for more than | mo. and the end portions
should be discarded; the time of latex appearance will determine the length of the portion.
The cut should be transverse and made in the air, not against a hard surface, or a saw may be
used to cut several at a time. (Summary by 1.B. Trans, by LM.F) D02

0046
15791 DAPHNE, P. 1980. Cassava: a South African venture, Optima 29(1):61-68.
Engl., Illus.

Cassava. Field experiments. Harvesting. Timing. Tuber productivity. Uses, Cultivation, Afri-
ca,

From many trials conducted in S. Africa it is concluded that the min. annual av. temp. for
successful cassava production is 20°C, which restricts cultivation to eastern arcas of the
country up to 31°S lat. and an alt. of up to 800 m. In Transvaal and Natal sbout 1 million
ha could be planted to cassava, Trials showed that extension of the harvest period from 1-2
yr increased yicld by 94% . Of the cassava var. M, Saf 2 after 2 yr under commercial cultiva-
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tion in the less fertile soils of the proposed production areas, a yield of 48 t/ha can be
expected. As well as food, alcohol and starch, cassava also produces cheap fresh feed for
cattle: leaves provide protein; roots, carbohydrates; and stems, roughage at a cost of approx.
1 cent/kg as compared to 15 cents for maize composite fecd. In 1979 a center for cassava
research was established at Mtunzini on the north coast of Natal, (Summary by Abstracts on
Tropical Agriculture) D02 102

0047

15797 MOHAMED SENAWI bin MOHAMED TAMIN; DEBERGH, P. 1979,
Regeneration of cassava plants from axillary meristems: a short communication.
Mededelingen van de [I‘aculteit Landbouwwetenschappen 44(3/4):1109-1112,
Engl., Sum, Engl., 9 Refs., Illus.

Cassava. Laboratory experiments. Tissue culture. Cuttings. Culture media. Germination,
Apical meristems. Shoots,

Multiple axillary shoots were regenerated from stem-node tissues cultured in vitro.
Hormonal combinations of benzyladenine (BA) at concn. between 0.5-1.0 mg/l with cither
0.1 mg/l NAA 0.1 mg/l 2-naphthyloxyacetic acid (NOA) or 2.0 mg/! 3-AA induced the
shoots regeneration during the initial culture and the subsequent subcultute phases. Rock-
wool was found to be a good intermediary substrate for rooting and plantlet establishment.
Over 70% of the plantlets survived to be finally transplanted into pots. (Author’s summary)
D02

0048

16167 MOHARANA, T.; MOIIANTY, S.; LENKA, P.C. 1980. Effect of type of
cuttings and methods of planting on rooting in cassava, Madras Agricultural Journal
67(10):655-657. L:ngl., Sum. Engl., 2 Refs.

Cassava, Field experiments. Cuttings. Planting. Rooting, Germination. Growth. Tuber pro-
ductivity.

Terminal, middle, and basal cassava cuttings were planted vertically, inclined (60 and 30°),
and horizontally to study their effect on rooting and early growth. The vertical method of
planting of basal cuttings was found to be superior to inclined and horizontal planting.
(Author's scommnary) D02 CO1

0049
16509 CHANDRA, S.; SHARMA, A.P. 1981. Experiments on cassava production
technologies in Fiji. Agricultural Mechanization in Asia, Africa and Latin America
12(1):19-21, Engl., Sum. Engl., 7 Refs,, lllus,

Cassava. Ficld experiments. Technology evaluation. Cultivation systems. Fiji.

The traditional,animal, and tractor-based systems of cassava production were assessed under
field conditions in Fiji. These producion systems are evaluated in terms of biological,
cconomic, and energy measures, It is concluded that the traditional and animal production
systems are extremely labor intensive and incur the highest production costs, The highest
gross margin/ha from cassava was obtained in the tractor production system. However, the
tractor production system is very inetficient in terms of energy use/unit of food produced,
(Summary by Abstracts on Tropical Agriculture) D02

0050

16514 MEYRELLS, L.; MACLEOD, N.A.; PRESTON, T.R. 1977. Forraje de yu-
ca como fuente proteica: efecto de la densidad de poblacién y edad al corte,
(Cassava as a source of protein: effect of population density and age at cutting).
Produccién Animal Tropical 2:18-26. Span., Sum. Span., 6 Refs., lllus.
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Cassava. Field experiments. Laboratory experiments. Planting, Spacing. Harvesting, Timing.
Productivity. Forage. Dry matter. Protein content. Dominican Republic.

IForage production, the no. of leaves, petioles, and stems, and the composition of these
fractions were studied on a series of plots planted to cassava var, Zendn with different
spacings. Plant population was neeatively correlated to their fresh wt. and positively with the
production of forage/ha, both . . fresh and dry basis. With the highest population 53,000
plants/ha, wt./plant was 0.99 ¢ .35 kg and production on a fresh and dry basis was 52,470
and 10,861 kg/ha, resp. There were indications that the same age and at high population
densities there was a lower no, of stems and that these were less lignified. Increased age at
the Ist cutting (from 3 to 5§ mo.) increased the % of stems while the no. of leaves decreased
as well as that of petioles. These relations were similar on both fresh and dry basis. DM
content (29%) and CP content in DM (21%) in leaves did not vary with the age at the Ist
cutting, but DM in petioles and stems increased while protein content in these rations de-
creased with age. In the plant canopy, DM content increased from 20 to 23%and CP in DM
decreased from 18 to 13%as age at the 1st cutting increased from 3 to 5 mo. fAuthor's sum-
mary, Trans. by L.M.F,) D02 C03

0051
16510 CHANDRA, S. 1980. Root crop production systems studies in Fiji, Tropi-
cal Root and Tuber Crops Newsletter 11:21-23, Engl., 4 Refs,

Cassava, Research. Cultivation, Fiji.

Current and recent research into root crop production systems is summarized, concentra-
ting on taro, cassava, and yams. The annual production of 35,000 t of cassava is practically
all consumed locally. Very little is traded in the local murkets, The types of research done
on these crops are listed and discussed. They include: accessions and germplasm collection,

var. selection, planting material, storage ability, fertilizer responses, plant populations, and
harvesting. {Summary by Abstracts on Tropical Agriculture) D02

0052

16535 FUKUDA, WM.G. 1980. Técnica de polinizag@o manual de mandioca.
(Hand pollination technique for cassava). Cruz das Almas-BA, Brasil, Empresa Bra-
sileira de Pesquisa Agropecudria. Centro Nacional de Pesquisa de Mandioca ¢ Fruti-
cultura, Misceldnea no. 01, 3p. Port., 4 Refs.

Cassava. Pollination. Pollen, Flowering, Brazil,

A hand pollination technique for cassava is described in detail. If it is done with care, it is
possible to obtain 80% germination. A well-trained technician can pollinize up to 60
flowers/day. (Summary by F.G. Trans, by L.M.F.) D02

0053

16173 BURGISS, D.J.W.; WILSON, G.L. 1981. Yield response of three cassava
cultivars to changes in crop density. /n Cassava Rescarch Program, St. Lucia, Aus-
tralia, University of Queensland. Department of Agriculture, pp.4143, Engl, 3
Refs,

Cassava. Field experiments, Cultivars. Spacing. Planting, Tuber productivity, Dry matter.
Plant height. Harvest index. Australia.

The Department of Agriculture, U, of Queensland, Australia, conducted an expt. with 3
cassava cv., M AUS 15 and M AUS 19 (high 111) and M AUS 10 (low HI) to determine the
cffect of 3 plant populations (10,000, 16,000, and 28,000 plants/ha) on yield, Total DM
yield for each cv. was not affected by plant density. Storage organ (roots + planting mate-
rial) yields for M AUS 10 and M AUS 15 decreased with a population > 10,000 plants/ha
but the yield of M AUS 19 was not affected. Light interception measurements indicated
that increasing plant density of M AUS 19 from 10,000 tn 28,000 plants/ha reduced the

23



time to attainment of full canopy cover by approx, 1 mo. Height of M AUS 10 and M
AUS 15 plants was greatly increased at the high population of 28,000 plants/ha; as a result,
approx. 50 and 12% of the M AUS 10 and M AUS 15 plants, resp., lodged. M AUS 19 was
the only cv. able to maintain a high HI at all populations; however, storage organ yield at
high population was similar to that at low population. (Summary by F.G. Trans, by LLM.F)
D02 D03 CO1

0054
16182 ROJANARIDPICHED, C. 1980. Improvement of cassava cultural practice,
In Kasetsart University, Department of Plant Pathology. Research reports 1977-
1978. Bangkok, Thailand. pp.89-90. Thai., Engl.

Cassava. Field experiments, Cultivation. Productivity. Starch content, Tubers, Thailand.

Cassava was planted in 2 zones of Thailand: one in the east and the other in the NE in order
to study the different problems regarding production. In the cast, farmers planted cassava
cuttings in an inclined position in well-organized rows. Planting was mostly done on the
slopes, which resulted in serious crosion during the rainy season; animal traction was used.
Weed control was the most scrious problem since cassava plants could not compete well
with weeds due to poor scil fertility. The postemergence herbicide, paraquat, was widely
used along with feriilizers 13-13-21 and 15-15-15 at the rate of 16 and 100 kg/rai, resp.
(6.25 rai = 1 ha). Cercospora leaf spot and red spider mites were common; scale insects and
mealybugs were also found in some areas. In the NE, most of the farmers burnt down the
stems after harvesting. Planting was not done in organized rows and neither animal traction
nor fertilizers and herbicides were used. Cercospora leaf spot was common and in some areas
spider mites and termites attacked cassava. The price of cassava roots depended on the % of
starch in the roots; the higher the %, the higher the price. Studies showed that medjum-
sized roots had a higher % of starch than larger roots; there was no difference in the % of
starch in different parts ot the root (apical, central, and basal); and no correlation was found
between the amount of weeds in the plot and the % of starch in the roots. (Full text) D02
CO03 :

0055
15748 VILLAMAYOR JUNIOR, F.G. 1980. Harvest cassava the farmer's way.
The Radix 2(1):21. Engl,, Iltus.

Cassava. Field experiments. Harvesting. Tuber productivity,

Three advantages of selective or stagger harvesting are discussed: (1) the labor requirement
for harvesting is more evenly dispersed; (2) an oversupply in the market is avoided; (3) in
hilly areas where root crops arc generally grown, soil erosion is minimized by the presence
of some foliar cover at all times. Results of a preliminary study indicated that there was no
difference between sclective and single harvesting either in terms of marketable or total
yield, Thus, selective harvesting is efficient in terms of productivity. Furthermore, the
harvesting period is extended by 2.5 mo. With the present finditg, harvesting the farmer’s
way seems to be practical and therefore recommendable. (Summary by Abstracts on Tropi-
cal Agriculture) D02

0056

16121 HICKS, L.N,; FUKAI, S.; BAKER, G. 1981. An evaluation of four
weedicides for weed control in cassava, /n Cassava Research Program. St. Lucia,
Australia, University of Queensland. Department of Agriculture, pp.4547. Engl.

Cassava, Field experiments. Cultivars. Weeding. Herbicides. Australia,
An expt. was conducted at the Mt. Cotton U. Research FFarm, Queensland, Australia with
4 herbicides in order to compare their effectiveness in terms of weed control or, in the case

of preemergent herbicides, the reduction in weed emergence, by each herbicide and her-
bicide combination and to find and evaluate any toxicity effects which occur when treat-
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ments are applied to cassava freshly cut at 30 cm at the beginning of the 2nd growing
season, Herbicides applied wure one selective preemergence spray (alachlor), 2 contact-
knockdown sprays (paraquat, diquat), and one contact-translocated spray (glyphosate) in
10 treatments; (1) paraquat; (2) paraquat + alachlor; (3) diquat; (4) diquat + alachlor; (5)
glyphosate; (6) glyphosate + alachlor; (7) paraquat + diquat; (8) paraquat + diquat +
alachlor; (9) alachlor; and (10) paraquat + diquat + glyphosate. Treatments 1-9 were
applied in Sept. to each of 4 arcas: cassava cv. M AUS 10 and M AUS 7, each cut at 30 cm
height; both cv. uncut with new shoots on the stem apices, and a weed infested section of
headland. All contact herbicides gave complete weed kills. The performance of alachlor was
a little below that expected, Diquat and paraquat damaged cassava foliage; however, recov-
ery was complete after 6 wk.; glyphosate caused extensive deformity in leaves over the
whole plant, which was persistent after 6 wk. Alachlor did not visibly damage the leaves.
(Summary by F.G. Trans, by L.M.F.) D02

0057

16138 CRISP, D.L; EVENSON, J.P. 1981. Effect of temperature and scarifica-
tion trcatment on the germination of cassava seed. /nn Cassava Research Program.
St. Lucia, Australia, University of Queensland. Department of Agriculture. p.90,
Lngl.

Cassava, Field experiments. Cuttings, Sced. Germination. Australia.

Investigation of the effects of various pretreatments and germination procedures for cassava
sced are under way at the U. of Queensland, St. Lucia, Australia. The seed has a hard testa
and is frequently slow to germinate. Scarification at the micropylar end of the seed has pro-
moted rapid germination and the Ist temp. range trial (18-42°C) has indicated an optimum
range between 26-32°C for rapid germination for cv. M AUS 1. (Full text) D02

0058

16163 TOLLDO, F.F. DII 1961, Mandioca;estudo de produgio de félhas, ramas
e raizes visando o aproveitamento integral da planta. (Cassava: study of leaf,
branch, and root production aiming at the utilization of the whole plant). Piracica-
ba-SP, Brasil, Escola Superior de Agricultura Luiz de Queiroz da Universidade de S3o
Paulo. 51p. Port,, Sum, Port., 28 Refs., lllus,

Cassava. Ficld experiments. Cultivars, Harvesting, Timing. Leaves. Foliage. Tubers. Brazil,

The possibilities of using cassava foliage during root harvesting were studied in the state of
Sdo Paulo, Brazil, The performance of 4 cassava var. (IAC-5/82, IAC-5/127, IAC-5/133, and
IAC-5/165) was studicd during 4 different harvest times (the 1st 10 days of each month
from May-Aug. successively) for 2 growth cycles in fields of the Plant Breeding Division of
the [iscola Superior de Agricultura Luiz de Queiroz. A random block split-split plot design
was used with 4 treatments and 4 replications. Root, branch, leaf, and total plant wt. were
determined During the 1st growth cycle plant wt. was affected by harvest time, during the
2nd cycle it was not. Root wt. did not vary significantly due to the different harvest times
for the 2 growth cycles studied. However, the diffcrences among var. were considerable. In
gencral, analysis indicated that harvest times did not affect branch wt. of the var.;leaf wt.
decreased sharply from May-Aug. in both growth cycles. Branch + leaf production was si-
milar to root production for both growth cycles. It is concluded that the use of branches
and leaves, except those set aside for planting, could improve the economic conditions of
cassava cultivation. (Summary by F.G. Trans, by L.M.I-.) D02

0059
15753 MATTOS, P.L.P. DI'; CALDAS, R.C.; RIBEIRO, J.V. 1980. Competigio
de épocas de corte em mandioca (Manihiot esculenta Crantz). (Cumparison of
harvest times in cassava crops). Cruz das Almas-BA, Brasil, Empresa Brasileira de
Pesquisa Agropecudria, Centro Nacionzl de Pesquisa de Mandioca e Fruticultura,
Comunicado técnico no. 14. 4p. Port., 1 Ref.
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Cassava, Ficld experiments. Harvesting. Timing, Folinge. Brazil,

Between 1971 74, three expt were conducted at the Lmpresa Brasileira de Pesquisa Agrope-
cudria (EMBRAPA)/Centro Nacional de Pesquisa de Mandioca e Fruticultura (CNPMF),
Brazil to assess 3 harvest times at different intervals (all beginning 4 mo. after planting) and
determine which one has the highest yield of green material/unit of arza. A randomt block
design was used with 3 treatments and 6 <plications; cv. Milagrosa was used and treatments
were distributed as follows: (A) cutat 4, o, and 12 mo.; (B) cut at 4,7,10,and 13 mo.; and
(C) cut at 4, 7, and 12 mo. According to the results of the 3 expt. branch production (t/ha)
was not signuicant for the factors expt. and treatments independently; however, branch
produciion in the interaction expt. x treatment was significant at a 5% level of significance,
indicating an increase in branch production caused by the simultaneous e ffect expt. x treat-
ment. It is concluded that in 3 yr the productivity of the treatments did not differ among
themselves in spite of the fact that treatment A had a greater increase in productivity, {Sum-
mary by F.G. Trans. by 1..M.I-) D02 D03

0060

16538 MATTOS, P.L.P. DI; SOUZA, A. DA S.; GOMLS, . DI C.; SOUZA, J. DA
5.; CALDAS, R.C.; ALMEIDA, P.A. DE; MACEDO, M.M.C.; MENDIS, R.A.; SAN-
TOS, P.I°. DOS; FERREIRA, J.R. 1980. Fileiras duplas comprovam superioridade
também a nivel de produtor, (Advantages of double rows shown in on-farm trials).
Cruz das Almas-BA, Brasil, Fmpresa Brasileira de Pesquisa Agropecudria, Centro
Nacional de Pesquisa de Mandioca e Fruticultura. Comunicado técnico no. 10. 9p.
Port., 6 Refs.

Cassava, Ficld experiments, Planting. Spacing. Fertilizers. Propagation materials, Technology
cvaluation, Tuber productivity, Brazil.

In order to study the effect of adapting planting in double rows on on-farm cassava produc-
tivity, field trials using technology were conducted during 1979-80 in the localities of Petim
and Sitio de Meio, municipality of Cautro Alves, state of Bahia (Brazil). The following treat-
ments were used : (1} cassava planting using the producer’s technique + organic manure; (2)
cassava planting using selection, recommended cutting size and spacing (1.0 x 0.6 m}; (3)
cassava planting using selection, rccommended cutting size, spacing and fertilization; and (4)
cassava planting in double rows (2.0 x 0.6 x 0.6 m) using selection, recommended cutting
size and fertilization. Results obtained showed that the adaptation of spacing in double
rows, in addition to being superior to all treatments, increases cassava root productivity 45
and 58% with regard to the check. In Sitio de Meio, roots were processed to obtain CI° and
yield response varied from 34.20-35.59% with a CI¥ production of 4655-7650 kg/ha. Tables
specifying the results obtained are included. {Summary by I'.G. Trans. by L.M.F.) D02

0061
16536 CARVALNO,, L.B. D 1978, Herbicidas pré-emergentes em mandiocais
recém-podados, (Preemergent herbicides in recently pruned cassava crops). Cruz das
Almas-L:A, Brasil, Impresa Brasileira de Pesquisa Agropecudria. Centro Nacional de
Pesquisa de Mandioca e Fruticultura, Comunicado técnico no. 01.21.11. 3p. Port,,
I Ref,

Cassava, Ficld experiments. Pruning, Weeding, Herbicides. Germination, Brazil.

A preliminary trial was conducted at the Centro Nacional de Pesquisa de Mandioca e Fruti-
cultura (CNPMF), Brazil,with preem~rgent herbicides on a sandy cla_ loam soil, The no. of
existing weeds/m? was counted before herbicide application. The l'ollowiﬁg herbicides were
applied immediately alter pruning cassava crops: diucon + alachlor at rates of 1 + 1.5kg
a.i./ha, resp. Toxicity in cassava plants and the influence of herbicides on their sprouting
were determined. A new count of the no. of weeds/m? was made 120 days after application,
registering 78% weed control with regard to the initial count, Symptoms of toxicity were
slight and no suppression in sprouting was registered. According to cconomic analysis, it
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is concluded that chemical wecd control in recently pruned cassava cropsis fairly promis-
sory. (Summary by F.G, Trans, by .M.F.) D02

0062
16519 TORO, J.C.; ATLEE,C.B. 1981, Pricticas agrondmicas para la produccion
de yuca: (una revision de la literatura), [Agronomic practices for cassava produc-
tion: fa literature review)). Cali, Colombia, Centio Internacional de Agricultura
Tropical, Serie no, 095SC-5. 44p. Span,, 149 Refs,, Ilius,

Cassava. Research. Propagation materials. Cuttings. Storage. Planting. Land preparation,
Timing. Spacing. Mechanization. Weeding. Irrigation, Pruning. Herbicides, Harvesting.
Rotational crops.

A literature review is given of the results obtained in research conducted on agronomic
practices for cassava production: propagation material (size, no. of nodes/stem age, and
storage of cuttings); planting (land preparation, ridges vs. beds vs, rows, time, position,
depth, distance, mechanization, and resowing); weed control; irrigation; pruning; harvesting;
and rotational crops. It is concluded that it is impossible to generalize on agronomic prac-
tices of cassava cultivation in a specific country sirce each area is characterized by edaphic,
climatic, and environmental factors that affect the yiefd respcnse of a specific var. in differ-
ent ways. (Summary by F.G. Trans. by L.M.F.) D02

0063

15765 DANTAS, J.L.L.; CUNHA, M.A.P. DA {981, A colheita e a péscolheita
de mandioca no Brasil: estudo de caso, {Hlarvest and post-harvest of cassava in Bra-
zil: a case study). Cruz das Almi<-BA, Brasil, Empresa Brasileira de Pesquisa Agro-
pecudria, Centro Nacional de Pesquisa de Mandioca e Fruticultura. Documentos,1.
23p. Port., 9 Refs,, Illus,

Alsoin Lnglish,

Cassava. Harvesting, Planting. Timing. Mechanization. Tuber productivity. Starch content.
Cuttings. Storage. Cassava chips, Processing. Brazil.

The current harvest and post-harvest conditions in Brazil, research advances, and guidelines
on how to achieve max. efficiency in these phases of cultivation are reviewed. Some aspects
regarding harvesting are analyzed: growth period; HI; planting system; harvesting time (that
also depends on econornical factors such as market, prices, and availability of hand labor);
harvesting methods (manual, semimechanized, and mechanized); and transportation, The
possibilities of cassava cultivation for industrial purposes are described and aspects of the
storage of stem planting material (place, position, and period) and root storage under lield
conditions and as cassava chips included. Cassava processing into flour is described in detail.
It is concluded that further research is needed on thesc aspects. (Surnmary by F.G. Trans.
by L.M.F.) D02 D04

0064
16582 PATENA, L.F.;BARBA, R.C. 1979. Rapid propagation of cassava by leaf-
bud cuttings. Philippine Journal of Crop Science 4(2/3):53-62. Engl., Sum. Engl.,
4 Refs., lllus,

Cassava. Field experiments. Propagation materials. Plant-growth substances. Propagation.
Shoots. Rooting. Leaves. Philippines.

A new method of propagation of cassava consisting of the rooting of leaf-bud cuttings under
mist is described. If done every 3 mo. and cvery leaf-bud produced is utilized, it has a
potential yield of 4 million plants from an initia] mature stock plant with 500 healthy
leaves. Leaf-bud cuttings are prepared with a sharp knife and the basal ends are dipped in a
solution of 10 g/l captan and 50 mg/! IBA, inserted in a sand bed with a 1 x 1" wire mesh
as support, and allowed to root for 2 wk. Rooted cuttings are transferred in plastic con-
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0065
tairers with soil and allowed to harden tor 2 wk. before transplanting in the ground. The
plants are grown until each produces the desired no. of leaves for further propagation, The
remaining stub also produces new leaves for propagation. Frequent propagation will result in
faster turnover. (Author’s summary) D02

16513 CALDEIRA, A.F. 1976. A primeira unidade produtora de dlcool de man-
dioca, do programa nacional do dlcool, em implantagdo no Estado de Minas Gerais.
(The first plant producing alcohol from cassava of the National Alcohol Program,
established in the state of Minas Gerais). Belo Horizonte, Instituto de Desenvolvi-
mento Industrial de Minas Gerais. 53p. Port., 11 Refs., lllus.

Cassava. Alcohol. Cassava programs. Cultivation. Industrialization. Factories, Brazil,

The background, research and programs carried out in Minas Gerais, Brazil in order to
establish the st plant producing alcohol from cassava, are given. An integration of agri-
culture and industry to obtain the final product is sought. A description is given of tlic
current situation of cassava crops, the production system used in cerrado areas of the north
central region of the state, requirements and models of introducing cassava cultivation in
order to obtain planting material, testing of the planned production system, costs, budgets,
and planting and harvest chronogram to supply raw material Two main points of e
industrial project are highlighied: (1) continuous industrial operation system maintaining
daily, stable production throughout the yr; (2) the use of fresh cassava as the basis raw
material in production. (Summary by I.B. Trans, by LM.F.) D02 102

Seealso 0030 0080 0109 0115 0189 0193 0194 0198
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D03 Emnergy Productivity and Yields

0066
13254 TRINDADE, S.C. 1978?. Avaliacfo de alternativas de conversio de ener-
gia; aplicagdo da andlise de rentabilidade energética-REN ao alcool de mandioca.
(Evaluation of alternatives of energy conversion: application of energy profitability-
REN to cassava alcohol). n.p., Instituto Brasileiro de Petrdleo. 9p. Port., 12 Refs.,
[lus.

Paper presented at Congresso Brasileiro de Petréleo, lo.
Cassava, Ethanol. Energy productivity. Brazil.

The application of the analysis of the profitability of cassava alcoliol production reveals the
need to establish less-intensive energy distilleries, utilization of domestic fuels in the system
to generate energy and when it is cconomically feasible, generate electricity within the
system. As an illustration, both an agricultural and an industrial subsystem are analyzed
since the model and definition of frontiers for the system are crucial for the analysis of
energy profitability REN. Some advantages are given along with the results of energy analy-
sis. (Summary by 1.B. Trans. by 1.M.I-) D03

0067

16512 ARAUIJO, J.E.G.;AGUIRRE, J.A.; BAZAN, R.; VERAS, A, 1980, Pers-
pectivas agroenergéticas de América Latina. {(Agro-energy perspectives in Latin
America). Desarrollo Rural en las Américas 12(3):181-197. Span., Sum. Engl,,
Span., 14 Refs,

Cassava. Energy productivity. Technologyv. Latin America.

Four basic areas are covered: fa) energy problems; (b) the rationality and advantages of the
agro-cnergy option; (c) sources of agro-energy and competition with food production; and
(d) the basis for national agro-cnergy policies in L.A. countries. The most common sources
of agro-energy are sugar cune, sweet sorghum, cassava, roots and tubers, vegetable residues,
wood, oils and sugar beets. Several suggestions for policy guidelines to guarantee consistency
on national, sec torial, and regional levels are given. (Extracted from author’s summary) D03

0068
16508 UHL, C.; MURPHY, P. 1981, A comparison of productivities and energy
values between slash and burn agriculture and secondary succession in the upper
Rio Negro region of the Amazon Basin, Agro-Ecosystems 7(1):63-83. Engl., Sum,
Engl., 43 Refs., lllus,

Cassava. Field experiments. Shifting cultivation. Productivity. Venezuela.

An analysis of the energy inputs and outputs for conuco agriculture (shifting cultivation)
and a comparison of productivity between conuco crops and successional vegetation was
undertaken near the town of San Carlos de Rio Negro in s. Venezuela, The main crop,
cassava, yiclded 4.31 t/ha wet wt. in yr 1; production declined to 2.81 t/ha in the 2nd yr.
The infertile soils of the region are the major cause of these low yields. Although relatively
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0069
unproductive, conuco agriculture is much more energy-efficient than mechanized agricul-
ture. The ratio of energy output, in the form of processed food, to energy input in the form
of human labor, averaged 13.9:1 over 2 cropping periods, Slightly more energy was devoted
«0 field activities than to processing activities. (Extracted from author’s summary) D03

15787 ROSARIO, R.R. DEL 1980. Prospects of rooterops for alcohol produc-
tion, /n Seminar Workshop on Rootcrops as Energy Sources, Los Baiios, Laguna,
1980. Proceedings. Los Bafios, Laguna, Philippine Council for Agriculture and Re-
sources Research. pp.45-55. Engl,, lllus,

Cassava, Tuber productivity, Energy productivity. Alcohol.

The comparative yield of different carbohydrate sources and alcohol production using sugar
cane and root crops including cassava as raw materials is presented, However, if root crops
will be used as raw material for energy source, the industry will have a problem in saccharifi-
cation. Exptl. yield and national av. for cassava are 40 and 6 t/hafyr, resp. Recoverable
carbohydrates for cassava are 2.0 t/hafyr. fAuthor’s summary) D03

Seealso 0007 0023 0025 0026 0027 0028 0035 0036 0041 0044
0053 0059 0105 0106 0111 0113 0118 0120 0122 0170
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D04 Postharvest Studies

0070
15054 WHEATLEY, C.;LOZANO, J.C. 1980. Susceptibilidad de los genotipos de
yuca a la deterioracion fisiologica. (Susceptibility of cassava genotypes to physio-
logical deterioration). Yuca. Boletin Informativo 8:15. Span.

Also in Lnglish,
Cassava, Tubers, Cultivars. Deterioration, Storage.

A method of evaluating the progression of vascular streaking down 15 cm root sections was
used to investigate the variation in susceptibility of cassava genotypes to physiological
deterioration. Although there was a great intravarietal variation (M Col 22, a highly sus-
ceptible var,, varied between 87-60% and CMC 40, a resistant var., from 31-8%) it was possi-
ble to distinguish susceptible and resistant cv. Studies on roots from plants of different ages
revealed no relationship between the % of deterioration and plant age, nor any correlation
with HCN or fiber content. However, a significant positive correlation was found with the
starch content of roots. (Summary by F.G. Trans. by L.M.I",) D04

0071
16591 WHLEATLEY, C.C. 1982. Studies on cassava (Manihot esculenta Crantz)
root post-harvest physiological deterioration. Ph.D. Thesis. London, University of
London. 246p. Engl., Sum. Engl., 302 Refs,, Illus.

Cassava. Laboratory cxperiments. Tubers. Storage. Deterioration. Pruning. Harvesting.
Timing.

The poor post-harvest storage life of cassava roots, due to a physiological deterioration of
both vascular and parenchymal tissues which renders the roots inedible, is a major limitation
of this crop. These studies demonstrated that the principal factors controllirg the suscepti-
bility of cv. to physiological deterioration are environmental: plants defoliated due to severe
stresses were more resistant than non-defoliated plants of the same cv. Site and prevailing
preharvest environmental conditions also affected the degree of susceptibility. Pruning expt.
gave results which closely agreed with the defoliation effects and confirmed reports that
preharvest pruning induced resistance to physiological deterioration. Such induced re-
sistance was maintained for at least 9 wk. after pruning and was unaffected by subsequent
regenerative growth. A reduction in root DM content occurred following pruning but this
was not causally related to resistance to physiological deterioration. Previous observations
that root DM content was positively correlated with susceptibility were confirmed when
considering a range of cv. but not when root. of 1 ev. were examined individually; neither
was root HCN content correlated with physiological deterioration. Biochemical and physio-
logical studies demonstrated the presence of a diffusible factor from deteriorating tissues,
capable of inducing deterioration in fresh root tissues. This was identified as scopoletin,
previously reported in deteriorating cassava root tissues, When applied to fresh tissues
scopoletin induced “atense and rapid deterioration. Fluorescence studies showed that
visible physiological deterioration is preceded by scopoletin accumulation, while only trace
amounts occur in freshly harvested tissues. Root tissues from pruned plants did not accumu-
late scopoletin to the levels formed in susceptible roots, While scopoletin did induce deterio-
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ration in root tissues from pruned plants it had no effect on tissues from susceptible roots
cured after harvest; the significance and possible practical applications of these resistance
mechanisms are discussed. {4Author’s summary) D04

Seealso 0042 0063
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E00 PLANT PATHOLOGY

0072
16595 PINO A, J.A.; RODRIGUEZ M., S. 1980. Enfermedades bacterianas, fun-
gosas, virales, micoplasmdticas y nemdtodos del cultivo de 1a yuca, (Bacterial,
fungal, viral, and mycoplasinal diseases and nematodes in cassava crops). Boletin de
Resefas: Viandas, Hortalizas y Granos 1:149. Span., 137 Refs,

Cassava, Symptomatology. Discasc control. Xanthomonasmanihotis. Xanthomonas cassavac.
Erwinia carotovora, Sphaceloma manihoticola. Cercospora henningsii, Cercospora vicosae,
Glomerella manihotis. Oidium, Viroses. Mycoplasinoses, Nematodes,

A literature review is given on the geograghical distribution, symptomatology, and control
measures of diseases in cassava crops, classificd as: (a) bacterial: CBB (Xanthomonas cam-
pestris pv. manihotis), bacterial angula: leaf spot (X. campestris pv. cassavae), bacterial stem
rot (Erwinia carotovora pv. carotovora,, bacteriul stem gall (Agrobacterium tumefaciens);
(b) fungal: superclongation (Sphaceloria maithoticola), brown leaf spot (Cercosperidium
henningsii); blight leaf spot (Cercospura vicosac), rust (Uromyces spp.), anthracnose (Colle-
totrichum or Glomerella spp.), stemn rot. zoncentric ring leaf spot (Phioma (Phyllosticta)
spp.]scassava ash (Oidium manihotis), root rots; (c) viral diseases (CAMV, common mosaic,
leaf vein mosaic, and CLV), mycoplasmas, and nematodes. (Sumnmary by F.G. Trans. by L.
M.F.) EOO

0073
16506 LOZANO, J.C.; BELLOTTI, A.; REYES, J.A,;HOWELLER, R,; LEIHNER,
D.; DOLL, J. 1981. Problemas en el cultivo de la yuca, ([Field problems in
cassava). Cali, Colombia, Centro Internacional de Agricultura Tropical. Serie CIAT
07SC-1. 208p. Span., lllus,

Also in English.

Cassava. Xanthomonas manihotis. Xanthomonas cassavae, Erwinia carotovora, Agrobacte-
rium tumefaciens. Cassava African mosaic virus, Cercospora henningsii, Cercospora vicosac.
Phyllosticta. Sphaceloma manihoticola. Oidium. Glomnerella manihotis, Uromyces manihotis.
Phytophthora drechsleri. Rosellinia necatrix. Diplodia, Deterioration, pH. Diseasc control,
Mononychellus tanajoa. Tetranychus urticae. Oligonychus peruvianus, Thrips. Erinnyis ello.
Silba pendula. Anastrepha pickeli, Aleurotrachelus socialis, Aonidomytilus albus, Phenaco-
ccus. Vatiga manihotae. Jatrophobia brasiliensis. Pest control. Nutritional requirements.
Predators. Mineral deficiencies, Toxicity.

Information on some diseases and pests that attack cassava, as well as the symptoms induced
by nutritional deficiencies and toxicities and damage resulting from the misuse of herbicides
are given in this manual. Specific and general rgcommendations regarding the control of the
described problems arc included, Disease control on a commercial scale is discussed.
Formulae suggested for stake treatment before planting and storage and a key for identi-
fying some cassava diseases are annexed. Color photos on symtomatology are included. (4u-
thor’s summary) 100 FOO
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0074
16586 MONTALDO, A. 1981, Principales enfermedades y plagas transmisibles
por semilla sexual y asexual en yuca en Venezucla y medidas cuarentenarias para
evitarlas, (Principal diseases and pests transinissible by sexual and asexual seed in
cassava in Venezuela and quarantine measures to avoid them). Caracas, Universidad
Central de Venezuela. Facultad de Agronomia, 32p. Span., 58 Refs.

Cassava, Bacterioses, Mycoses. Viroses. Nematodes. Injurious insects. Injurious mites.
Disease control. Pest control, Symptomatology. Quarantine measures, Plant damage.
Disease transmission. Venezuela.

The symptomatology, sext<i or asexual transmission, host plants, geographic distribution,
control and quarantit.c measures of the following diseases in cassava in Venezuela are de-
scribed: comnmuon riosaic, leaf vein mosaic, witches' broom, CBB (Xanthomonas campestris
Pv. manihotis), bacterial stem rot (Erwinia carotovora PV. carotovora), concentric ring leaf
spot [Fhoma (Phyllosticta) spp.], superelongation (Sphaceloma manihoticola), brown leaf
spot (Cercosporidium henningsii), blight leaf spot (Cercospora vicosae), infected propa-
gation materials, anthracnose (Colletotrichum or Glomerella spp.), cassava ash (Oidium ma-
nilotis), stem rot (Rhizoctonia solani), and rust (Uromyces spp.). Aspects on the damage
caused, control and quarantine measures of the following pests are also included: stemborers
(Chilomina clarkei and Coclosternus spp.), fruit flics (dnastrepha spp.), cassava hornworm
(Erinnyis ello), gall midges (Jatrophobia brasiliensis), lace bugs (Vatiga spp.), thrips, and
mites (Mononychellus spp., Tetranychus spp., and Oligonychus sp.). (Summary by F.G.
Trans. by 1.M.F,) EOO FOOQ
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E02 Bacterioses

0075
10489 BRADBURY, J.F. 1979. Identification and characteristics of Xanthomonas
manihotis. In Terry, E.R., Persley, G.J. and Cook, S.C.A., eds. Workshop on Cassava
Bacterial Blight in Africa; past, present and future, lbadan, Nigeria, 1978. Report.
London, Lingland, Centre for Oversezs Pest Research, pp.14. Engl., 9 Refs,

Also in French,
Cassava, Laboratory experiments, Xanthomonas manihotis, Etiology. Isolation.

I'ourteen tests are presented for the identification of Xanthomonas manihotis. (Summary
by Abstracts on Tropical Agriculture) E02

0076
16523 NISHIYAMA, K.; ACHMAD, N.H.;WIRTONO, S.; YAMAGUCHI, T. 1980,
Causal agents of cassava bacterial wilt in Indonesia. Bogor, Indonesia, Central Re-
search Institute for Agriculture. Contributions no. 59. 19p. Engl., Sum. Engl., Mal.,
26 Refs,, Hlus.

Cassava, Laboratory experiments, Pseudomonas. Xanthomonas campestris. Sympto-
matology. Isolation. Etiology. Indonesia,

The symptoms of cassava bacterial wilt known to occur in Indonesia were divided into 3
types; drooping, severe defoliation with remaining immature leaves at the top, and dieback.
The former 2 types of symptoms were usually accompanied by affected roots, while the
latter was not. Bacterial isolates from the plants showing the former 2 types of symptoms
were identified as Pseudomonas solanacearum, while those from the plants showing dieback
symptoms were identified as Xanthomonas campestris pv. manihotis, by their bacteriologi-
cal characteristics und pathogenicity. These results indicate that 2 distinct discases are
included in what has been calied cassava bacterial wilt; bacterial wilt in the narrow sense
caused by P, solanaceanum and bacterial diebock caused by X. campestris pv. manihotis,
{Author’s summaryv) 102

0077
17118 TERRY, L.R.; ARENE, O.B. 1977. Identification of cassava diseases and
scoring the susceptibility of the cultivars, Umudike, Nigeria, National Root Crops
Research Institute. 9p. Engl., Sum. Engl., 10 Refs,

Paper presented at NAFPP/Workshop, NRCRI, Umudike, Nigeria.
Cassava. Xanthomonas manihotis. Cassava African mosaic virus. Symptomatology. Nigeria,
Two major diseases of cassava, CBB (Xanthomonas campestris pv. manihotis) and CAMD are
discussed. The severity of CBB on cassava, which is characterized by angular leaf spot, gum
exudation, wilting, and dic-back is measured by the degree of wilting and die-back observed.

This is graded into 5 classes. CAMD is characterized by chiorosis, which alternates with
islands of decp green tissuc thus giving the affected lcaves a mosaic pattern. In severe cases
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there are malformation and stunting. The severity based on chlorosis and malformation is
also graded into 5 classes. (Author’s summary) £02 £04

0078
17122 NKOUKA, N.; ONORE, G.; FABRES, G. 1981. Eléments d'un inven taire
de I'entomofaune phytophage du manioc en vue de Iidentification des insectes
vecteurs de la bactériose vasculaire, (Elements for a review of the phytophagous
entomofauna of cassava in order to identify the insects which are vectors of vascu-
lar bacterioses). Cahiers O.R.S.T.0.M. (Série Biologie) 44:9-10. I'r., Sum, Fr., Engl.

Cassava. Xanthomonas manihotis, Disease transmission. Biological control. Congo.
A list of the phytophagous insects collected in cassava fields is given to help in the identifi-

cation of the species involved in CBB (Xanthomonas campestris pv. manihotis) transmission.
(Author’s summary) £02
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E03 Mycoses

0079
16502 THANKAPPAN, M.. GOVINDASWAMY, C.V. 1979. Control of brown

leaf spot discase of cassava (Manilot esculenta Crantz), Journal of Root Crops 5
(1/2):4649, Lngl., Sum, Engl., 18 Refs,

Cassava. Field experiments. Cercospora henningsii. Disease control. Tuber productivity.
India,

Cassava brown leaf spot disease (Cercosporidium henningsii) could be controlled effectively
by 6 sprayings of benomyl 0.10% or thiophanate 0.20% at monthly intervals. These treat-
ments significantly reduced discase rating and premature leaf fall, and increased tuber yield,
The other treatments -- thiophanate 0.10% , fentin acetate 0.05%, fentin chloride 0.05%,
cdifenphos 0.10%, and zineb 0.30% — were not effective. (Author’s summary) F03

0080

16507 PINO A, J.A; FILIPIA, R, 1980. Algunas consideraciones sobre el ataque
del hongo Glomerclla cingulata, en el sistema de propagacién rdpida de yuca en Cu-
ba, (Some considerations on the incidence of the fungus Glomerella cingulata on
the cassava rapid propagation system in Cuba). Agrotecnia de Cuba 12(1):53-57.
Span., Sum, Span., Lngl,, § Refs,

Cassava. Glomerella cingulata. Symptomatology. Propagation. Disease control. Germination.
Cuba. ’

The effect of the fungus Glomerella cingulata on the sprouting of cassava clone CMC-40
cuttings was evaluated in propagation chambers at 7, 12, and 17 days after planting and the
% of diseased cuttings in each chamber was determined at 25 and 120 days. The fungus G.
cingulata affects cassava seed and caused a loss of 54-82% in sprouting in the propagation
chambers. Applications of fungicides such as TMTD (85% WP) and captan (50%) prevent the
contamination of the chambers, and should be made before planting. Clone CMC40 was
susceptible to the stem necrosis caused by G. cingulata, (Author's summary) 103 D02

0081
16117 MUNIZ, J.0. DE L. 1981. Severa ocorréncia de ferrugem em cultivares de
mandioca (Manihot esculenta Crantz) no Municipio de Cruz das Almas, Bahia.
(Severe incidence of rust in cassava cultivars at Cruz das Almas, Bahia, Brezil). Fito-
patologia Brasileira 6:441-444, Port., Sum. Port., Iingl., 8 Refs,

Cassava, Field experiments, Cultivars. Uromyces maniliotis. Resistance. Symptomatology.
Brazil.

The occurrence of rust (Uromyces manihiotis) was observed in cassava cv. of the germplasm
bank at the Centro Nacional de Pesquisa de Mandioca ¢ Fruticultura (CNPMF, Cruz das
Almas, Bahia), in May 1979, The -manifestation of the disease was indicated by the presence
of typical symptoms in 9 mo. old plants, A total of 288 cv. wasevaluated for resistance to
the disease under field conditions. Only 18 (6.3%) genotypes behaved as resistant, while 51
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(17.7%) were moderately resistant, 105 (35.8%) tolerant, 82 (28.5%) susceptible, and 34
(11.8%) highly susceptible. (Author’s summary} E03 GO1

0082
15759 TAKATSU, A.; FUKUDA, CH. 1977. Recomendag3es e medidas a serem
tomadas, face.4 ocorréncia de superalongamento da mandioca causado por Sphace-
loma manihoticola na regifio de Belém, PA. (Recommendations and measures that
should be taken into account during the incidence of cassava superelongation
caused by Sphaceloma manihoticola in the Belém region, PA). Brasilia, Universidad
de Brasifia. 6p, Port., 6 Refs.

Casava. Sphaceloria manihoticola, Mycoses. Disease control. Quarantine measures, Brazil.

Recommendations and quarantine measures given by the Centro de Pesquisa Agropecudria
do Trépico Umido (CPATU) to avoid the dissemination of the superelongation disease,
caused by Sphaceloma manihoticola, in the Belém region (Brazil) are included, (Summary
by F.G. Trans. by LM.F) E03

0083

16106 PONTE, J.J. DA; CASTRO, F.E. 1981, Resisténcia em mandioca, Manihot
esculenta Crantz, i podrdioseca das manivas (Diplodia manihoti Sacc.). (Resist-
ance in cassava to Diplodia manihoti). Fitopatologia Brasileira 6:359-366. Port.,
Sum, Port., Engl., 9 Refs., Illus.

Cassava. Laboratory experiments. Cultivars, Resistance. Diplodia. Clones. Brazil.

Since 1977, dry-rot in cuttings caused by Diplodia. manihoti, has been found to be one of
the most important diseases of cassava in NE Brazil, Possible sources of resistance to this
disease were identified by studying the behavior of §0 cassava cv. in relation to D. manihofi,
Expt. were carried out under lah. and greenhouse conditions, Excluding clone EAB 647,
which was moderately resistant, all other cassava cv. tested showed susceptibility to the
pathogen. Eightcen of them were classified as highly susceptible and 31 as susceptible, As a
result of the expt, conducted under conditions highly favorable to the fungus, clone EAB
647 was considered the only source of resistance to Diplodia. Consequently, it has potential
value for controlling this pathogen. (Author’s summary) E03 GO1

0084
16115 TERI, JM,; LOZANO, 1.C.; THURSTON, H.D. 1981. Epidemiology of
cassava brown leaf spot, Fitopatologia Brasileira 6:341-344, Engl., Sum, Engl.,
Span., 3 Refs., Illus.

Cassava. Field experiments. Cultivars, Symptomatology. Disease control. Epidemiology.
Cercospora henningsii, Colombia,

Symptoms of cassava brown leaf spot (Cercosporidium henningsir) consisting of angular
spots confined to old leaves were 1st observed when the plants were 1.5 mo.old. The lag
stage of the epidemic took 173 days and the logarithmic stage lasted for 40 days when the
plants were between 6-8 mo. old. The post-logarithmic stage was reached 213 days after
planting as a result of severe defoliation which left few leaves old and susceptible cnough
for further infection. The discase may not cause concern when cassava is grown in marginal
rainfall areas. Planting cassava after the peak of the rains in high rainfall areas can avoid the
disease. Plants will reach their most Susceptible stage during the dry season, (Author’s
summary) E03

008s
17133 ZEIGLER, R.; LOZANO, 1.C.; THURSTON, H.D. 1981. Sexuul stage of
Sphaceloma manihoticola, causal agent of the superelongation disease, Cassava
Newsletter 9:9. Engl.,, Mius.
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Also in Spanish.
Cassava. Sphaceloma manihoticola. Etiology. .
The sexual stage of Sphaceloma manihoticola, recently found on diseased cassava plants

from the Llanos Orientales, Cauca Valley, and N, Coast areas of Colombia and Tabasco in
Mexico, is briefly described. (Summary by Abstracts on Tropical Agriculture) E03

Seealso 0042 0108 0112
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E04 Viroses

0086
15716 NEMOTO, M. 1980. Virus do mosaico das nervuras da mandioca. (Cassava
leaf vein mosaic virus). In l:mpresa Brasileira de Pesquisa Agropecudria. Centro de
Pesquisa Agropecudria dos Cerrados. Relatério parcial do projeto da cooperagio em
pesquisa agricola nos cerrados do Brasil 1978-1980. Cruz das Almas-BA, Brasil, PP.
3542. Port., 14 Refs,, Hllus,

Cassava, Laboratory experiments. Isolation. Cassava vein mosaic virus. Inoculation. Disease
transmission. Symptomatology. Brazil,

An expt. was conducted under greenhiouse conditions at the U. de Brasil (Brasilia) to identify
other host plants to the leaf vein mosaic virus, in order to facilitate biological and purifica-
tion studies and also verity the possible transmission by aphids. A virus isolated in Rio de
Janeiro was used and inoculated in cassava and plants of different species. Studies included
mechanical transinission, transmission by grafting, by aphids (Myzus persicae), and through
needle inoculation, No case occurred of virus transmitted by mechanical methods, needle
inoculation, or aphids; only 3 of the 5 plants submitted to gralting presented symptoms
after 1 mo. Datura stramonium had local wounds during the 1st wk.; 2 other host plants of
the virus are Chenopodium murale and €. amaranticolor. (Summary by F.G. Trans. by ..M.
Iy E04

0087
16567 WALTER, B. 1980. Isolation and purification of a virus transmitted from
mosaic-diseased cassava in the Ivory Coast. Plant Disease 64(11); 1040-1042. Engl.,
Sum, Engl.,, 14 Refs,, lllus,

Cassava. Field experiments. Laboratory experiments. Cassava African mosaic virus. Disease
transmission. Isolation, Ivory Coast.

A virus was transmitted mechanically from cassava leaves with typical symptoms of the
CAMD to Nicotiana benthamiang and to hybrid N chevelandii x N. glutinosa, and from
N. benthamiana to other solanaceous species. The virus was purified and appeared as
geminated particles in electron micrographs. This is the 1st report of a geminivirus in
mosaic-diseased cacsava in W. Africa, (Author's summary) 1:04

0088

15027 IGWLEGBE, IL.C.K. 1981, Properties of a severe strain of cassava latent
virus isolated from field grown tobacco in Nigeria. In Terry, E.R., Oduro, K.A. and
Caveness, I, eds, Triennial Root Crops Symposium of the Inter: tional Society for
Tropical Root Crops, Ist, Ibadan, Nigeria, 1980. Tropical root crops: research stra-
tegies for the 1980s. Proceedings, Ottawa, Canada, International Development Re-
search Centre. Series IDRC-163¢. pp.58-60. Lngl., Sum. Lngl., I'r.

Cassava. Ficld experiments. Laboratory experiments. Isolation. Inoculation. Sympto-
matology. Cassava latent virus. Nigeria.

An agent causing severe stunting, leaf curl, leat epinasty, and chlorosis mottle was isolated
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and tested in field-grown tobacco in Nsukka, Nigeria. The agent was shown to be a virus,
isolates of which were able to infect Datura stramonium and several Nicotiana species. The
virus exhibited thermal inactivation at §5-60°C, dilution endpoint of < 107, longevity in
vitro of < 24 h, and a spherical morphology. It was transmitted by Bemisia tabaci. Based on
these properties, the virus was considered to be a severe strain of CLV, although results of
studies on agar to demonstrate the possible serological relationship between the Nsukka
virus and CLV were inconclusive. {Author’s summary) 104

0089

16580 BOCK, K.R.; GUTHRIE, E.J.; FIGUEIREDO, G. 198]. A strain of cassava
latent virus occurring in coastal districts of Kenya. Annals of Applied Biology 99
(2):151-159. Engl., Sum, Engl., 9 Refs., Illus.

Cassava, Laboratory experiments. Cassava latent virus, Cassava African mosaic virus, Iso-
lation. Symptomatology. Kenya,

A strain of cassava latent geminivirus (CLV) was isolated from mosaic-affected cassava
plants from coastal districts of Kenya. This virus (CLV-C) did not infect Nicotiana clevelan-
dii, a diagnostic host of the type strain (CLV-T); exptl. host range was very restricted and
CLV-C only infected N. benthamiana and N. rustica out of several solanaceous hosts readily
infected by CLV-T. CLV-C and CLV-T seemed to occur resp. only in coastal and western
distiicts but their ranges overlapped in central Kenya where they could lLave been intro-
duced in infected material. A virus serologically indistinguishable from CLV-T was isolated
from mosaic affected material obtained from Nigeria; L. African and Nigerian isolates were
essentially similar in host range and symptomatology. In gel-diffusion serology tests, pro-
nounced precipitation spurs developed between CLV-T and CLV-C indicating that the
isolates were related but not identical serologically. Symptoms typical of CAMD appeared in
only 3 of 105 plants in expt. on transmission of CLV-C and CLV-T by whiteflies, when
attempted acquisition of cither clarified CLV-infective sap or purified CLV was made
through ‘Parafilm™ membranes.Because it is possible that the 3 infections resulted from
contaniination, they cannot constitute proof of transmission. The presence of CLV in re-
lation to the etiology of CAMD thus remains unresolved. ({Author’s summary) E04

0090
16579 ADLJARE, G.O.; COUTTS, R.H.A. 1981. Eradication of cassava mosaic
disease from Nigerian cassava clones by meristem-tip culture. Plant Cell, Tissue and
Organ Culture 1(1):25-32. Engl,, Sum. Engl., 14 Refs.

Cassava. Laboratory experiments. Cassava African mosaic virus. Tissue culture. Disease
control. Nigeria.

Methods previously established for the propagation of cassava plants free from CAMD have
been applied to Nigerian clones. Meristern tips from diseased plants subjected to heat
treatment for not less than 30 days at 35-38° C were cultured on modified Murashige-Skoog
medium. Concn. ranges of benzyladenine in combination with NAA and GA were investi-
gated and, at optimal levels, 36% of the meristems regenerated. Regenerated plants, with
callus and shoots only, were rooted with 80% etirciency by sub-culturing following a dip in a
hormone rooting powder. All plants raised from heat-treated meristeins were free of the
disease as judged by visual inspection of the leaves, rooted explants, and assay for the
suspected pathogenic agent of the discase. (Author's summary) E04

Seealso 0077 0110

a



EO05 Mycoplasmoses

0091

17119 PONTE, J.J. DA; TORRES, J.; SIMPLICIO, M.E. 1980. Compoctamento
de cultivares de mandioca em relagio a nematdides das galhas, (Behavior of cassava
cultivars in relation to the root-knot nematodes). In Reunifo de Nematologia, 4,
Piracicaba, Brasil, 1980. Trabathos apresentados. Piracicaba-SP, Sociedade Brasileira
de Nematologia. Escola Superior de Agricultura Luiz de Queiroz, Publicagdo, no. 4.
pp.107-112, Port., Sum. Port., Engl., 7 Refs.

Cassava, Laboratory experiments. Nematodes. Cultivars. Resistance. Brazil,

An expt. was carried out under sreenhouse conditions to assess the behavior of 25 cassava
cv., in relation to 2 root-knot nematode species, Meloldogyne incognita and M. favanica. The
results obtained showed that the resistance of cassava to Meloidogyne is common and
susceptibility is an exception. Among the 25 cv. tested, 19 showed immunity and 3 were
found to be highly resistant. Only 3 cv. (Curimanzinha, Riqueza-IPEACO, and Saracura)
showed susceptibility; these should not be grown in areas infested with nematodes. M, in-
cognita was the only root-knot nematode species found infesting the susceptitle cv. grown
in this essay. (Author’s summary) EO5



E06 Nematodes

0092
16199 GAPASIN, R.M. 1980. Reaction of Golden Yellow cassava to Meloidogyne
spp. inoculation. Annals of Tropical Research 2(1):49-S3. Engl., Sum. Engl,, 11
Refs,, [llus.

Cassava. Laboratory experiments. Inoculation. Nematodes. Tuber productivity. Foliage.
Philippines.

Cassava cuttings were planted in clay pots containing sandy loam scil. Eggs of Meloidegyne
spp. were used as inoculum at a level of 0, 1000, 5000, 10,000, or 20,000/pot. Initial popu-
lation of approx. 10,000 or 20,000 eggs of M. incognita significantly reduced root and top
wt, of cassava over the control; however, reduction in tuber wt. was not significant betwecn
all treatments. Though there was a reduction in root, tuber, and top wt. at varying inocula-
tion levels of M. javanica, there were no significant differences between the treatments.
(Summary by Abstracts on Tropical Agriculture) E06
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FO1 Injurious Insects and their Control

0093

16162 PLNA, LE.; WADDILL, V.H. 1981. Southern armyworm and black
cutworm damage to cassava at different growth stages. Journal of Economic Ento-
mology 74(3):271-275. Engl., Sum. Engl., 7 Refs., 1llus.

Cassava. Field experiments, Laboratory experiments. Injurious insects, Cutworms. Germina-
tion. Plant damage. USA.

Damage to cassava by larvac of the southern armyworm, Spodoptera cridania, and the black
cutworm. Agrotis ipsilon, was studied in greenhouse and ficld tests. Germination of seed
pieces planted in a slanted position was reduced 13.5 and 40.0% by S. eridania and A. ipsi-
lon, resp. In verticzlly planted seed picces, germination was reduced 68 and 36% by S. erida-
nia and A. ipsilon, resp. Damage by both species was greater when larvae attacked plants 5
or 10 days old than when larvae attached 15-day-old plants, causing only minor damage.
The no. of larvae/plant which can be tolerated without significant detriment to the plant
under greenhouse conditions was one for cach species. (Author’s summary) F01

0094

16168 COX, J.M.; WILLIAMS, D.J. 1981. An zccount of cassava mealybugs
(Hemiptera: Pseudococcidae) with a description of a new species, Bulletin of
Entomological Research 71:247.258. Lngl., Sum, Engl., 27 Refs., Illus.

Cassava. Phenacoccus manihoti. Biological control. Precators. Insect biology.

The literature on the history and biology of the cassava mealybug, Phenacoccus manihoti,
in Africa is reviewed, and reports on the search for natural enemics of this species in the
Neotropics for biological control purposes are summarized, Further records of the distribu-
tion of P. manihoti in Africa are presented. A new closely-related species of Phenacoccus,
P. herreni sp. n., which causes distortion to cassava in the Neotropical Region is described,
and a key is provided to separate it from P. manihoti and from a similar species from the
Neotropical kegion, . surinamensis, which apparently does not occur on cassava. P, suri-
namensis is redescribed and illustrated. (Author's summary) 101

0095

16183 AGUDELO, I*. 1980. Sex ratio of Telenomus sphingis (Hymenoptera: Sce-
lionidae) parasitizing L:rinnyis ello (Lepidoptera: Sphingidae) eggs in the Dominican
Republic. Ilorida 1ntomologist 63(3):341-343, Engl., 4 Refs., [llus.

Cassava, Field experiments, Laboratory experiments, Biological control. Lrinnyis cllo,
Dominican Republic.

The egg parasite Telenomus sphingis is an effective natural control agent of Erinnyis ello (an
important pest of cassava in the Dominican Republic) causing up to 100% mortality in some
mo. As part of investigations on the biology of the scelionid with a view to its possible use
in biological or integrated control programs in the field, the sex ratio was determined by
rearing parasitized eggs of £. ello in the lab. The no. of parasites emerging from a single host
varied from 1-11, and the no. of male parasites that emerged from each host egg varied from
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14. Most host eggs gave rise to both male and female parasites, and few contained any dead
parasites; eggs producing both males and females usually contained only 1 male. From these
findings it was calculated that the sex ratio averaged 3.23 females to 1 male. (Summary by
Review of Applied Entomology) F0O1

0096

16551 FABRES, G. 1981. Entomophagous insects associated with the cassava
mealybug in Congo. Tropical Pest Management 27(1):145-146. Engl., lllus.

Cassava. Phenacoccus manihoti. Biological control, Predators, Congo.

The complex of parasitic and predacious arthropods associated with Phenacoccus manihoti
in the Congo is described, with notes on the effectiveness, time of appearance, and abun-
dance of some of the more important ones, which include the parasite Anagyrus sp. and the
predators kxochomus flaviventris, L. concavus, Hyperaspis senegalensis (and 6 other cocei-
nellids), Coccodiplosis citri (and 2 other cecidomyiids), and Spalgis lemolea. The % para-
sitism of some of these beneficial insects by 4 encyrtids (Homalotylus flaminius, Xyphigas-
ter pseudococci, Cheiloneurus cyanonotus, and Procheiloneurus pulchellus) is given. (Sum-
mary by Review of Applied Entomology) 1:01

0097

17127 ATU, U.G;OKEKE, J.E. 1981, Effect of insecticide application on cassava
yield in control of cassava mealybug (Phenacoccus manihoti), Tropical Pest Manage-
ment 27(3):434435. Engl,

Cassava. Field experiments. Phenacoccus manihoti, Insect control. Tuber productivity, Nige-
ria,

An insecticide trial to control Phenacoecus manilioti was conducted in l’eb, 1980 in Nigeria,
using 4 mo. old cassava plants var. 30211, The insccticides diazinon, dimethoate, methida-
thion, monocrotophos, and phosphamidon were applied at the rate of 0.05%.a.i. in 400 /
water/ha. Best results were obtained 10 mo. after application with diazinon. It is concluded
that application of diazinon, phosphamidon, and methidathion at 0.05% a.i. on moderately
infested late cassava crops, for control of P. manihoti, can improve both top and tuber
yields. (Summary by Abstracts on Tropical Agriculture) FO1

0098

17135 RAJAMMA, P. 1981. On a new stemborer of cassava, Cassava Newsletter
9:12-13. Engl., 2 Refs., Illus.

Also in Spanish.
Cassava. Injurious insects. Sybra pracusta. Insect biology. Plant damage, India,

The new cassava stemborer Sybra pracusta is briefly described, (Summary by Abstracts on
Tropical Agriculture) F01

0099

16588 BELLOTTI, A.C.; FARIAS, A.R.N. 1979. Pragas importantes na cultura
da mandioca (Maniliot csculenta Crantz) e meios de controle, (/mportant cassava
pests and control measures). Cruz das Almas-BA, Empresa Brasileira de Pesquisa
Agropecudria. Centro Nacional de Pesquisa de Mandioca e Fruticultura. 23p. Port.,
57 Refs,

Paper presented at Curso Intensivo Nacional de Mandioca, 30., Cruz das Almas, BA,
1979.

Cassava, Injurious insects. Injurious mites. Plant damage. Pest control. Brazil.
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Plant damage and control measures of the major cassava pests in Brazil are described. Pests
are classified according to the part of the plant affected: (a) planting material: scale insects,
fruit flies (Anastrepha spp.), stemborers,and ants; (b) pre- and postgermination cuttings and
seedlings: whitegrubs (Leucopholis rorida), cutworms (Agrotis ipsilon and Prodenia erida-
nia) and ants; (c) canopy : leaf-feeding insects such as the cassava hornworm (Erinnyis ello)
and leafcutting ants (4ra spp. and Acromyrnnex spp.); sucking insccts such as mites (Mono-
nychellus tanajoa and Tetranychus urticac), lace bugs (Vatiga manihotae and V., illudens)
and whiteflies (Bemisia tabaci); piercing insects such as thrips (Frankliniella williamsi); stem-
boring insects such as shoot flies (Silba pendula), fruit flies, and stemborers; leaf deforming
insects such as gall midges (Cecldomyiidae), and stem sucking insects such as scale insects
and mealybugs (Phenacoccus spp.); and (d) stored dry cassava (Coleoptera). (Surmmary by
F.G. Trans. by .M.F.) FO1 F03

0100

17136 LOHR, B. 1981. Cassava stemborers in Colombia. Cassava Newsletter 9:
11-12. Engl., 4 Refs,

Also in Spanish,
Cassava, Injurjous insects, Insect biology. Ecology. Predators. Insect control, Plant damage,
Lagochirus obsoletus. Chilomina clarkei. Eulechriops manihoti, Coelosternus granicollis,
Colombia,
Four species of cassava stemborers found in Colombia, Lagochirus sp., Eulechriops maniho-
f, Coclosternus granicollis, and Chilomina clarkei are briefly described, including morpholo-

gy, biology, and ecology, natural enemies, economic damage, and control. (Summary by
Abstracts on Tropical Agriculture) F01

Seealso 0101
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F02 Rodents and other Noxious Animals

0101
16546 LA INCESTANTE batalla. (If not disease . . . insects). 1980. Et CIID Infor-
ma 9(2):8. Span.
Also in English,

Cassava, Research, Mononychellus tanajoa. Cultivars. Resistance. Africa.

In spite of the progress made in research at the International Institute of Tropical Agricul-
ture, [ITA, Ibadan, Nigeria in obtaining CAMV-resistant var., investigators have been forced
to start anew due to the severe attacks of 2 pests introduced from S. America, the green
mite (Mononychellus tangjoa) and scale insects, which may reduce yields 50 and 70%, resp.
{Summary by F.G. Trans. by L.M.F.) F02 FO1
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FO3 Injurious Mites and their Control

0102

16583 FARIAS, A.R.N,; BELLOTTI, AC.; ZEM, A.C.; FLECHTMANN, C.H.W.
1981. Avaliagio do dano produzido pelo icaro Mononychellus tangjoa (Bondar,
1938) cultura da mandioca (Manihot esculenta Crantz), em Cruz das Almas,
Bahiv.  valuation of damage produced by the mite Mononychellus tangjoa in
cassavs crops at Cruz das Almas, Bahia). Cruz das Almas-BA, Empresa Brasileira
de Pesquisa Agropecudria. Centro Nacional de Pesquisa de Mandioca e Fruticultu-
ra. 8p. Port., Sum, Port., Engl., 4 Refs.

Paper presented at VII Congresso Brasileiro de Entomologia, Fortaleza, CL, 1981.

Cassava. Field experiments. Cultivars. Mononychellus tangjoa. Plantdamage. Acaricides.
Tuber productivity. Brazil,

The green neotropical cassava mite, Mononychellus tanajoa,is considered a serious pest of
the crop. An expt. was sct up at the Centro Nacional de Pesquisa de Mandioca e Fruticul-
tura, Cruz das Almas, Bahia (Brazil), where annual precipitation is approx. 1200 mm to
verify evidence that its damage is in close relationship to rainfall. Cv. Cigana Preta, Aipirit
S%o Bento, and Felisberta were used, with and without chlorobenzilate treatment. Mite
infestation level was dctermined during the dry period, when the pest occurs, Root pro-
duction, wt. of the aerial part (stems + leaves), canopy DM content, and starch content in
the roots were determined at harvest time. The total no. of mites shows that the population
recovered within 15 days after miticide treatment, suggesting a short residual effect of
chlorobenzilate. Production analysis revealed that for all the parameters, production was
considerably higher in the non-treated check plots (root yield). This implies a possible
depressive effect of the miticide or that the green cassava mite is not of economic im-
portance in the area studied. (Author’s summ.ary) F03

0103

17134 GULRRERO, JI.M.; BELLOTTI, A.C. 1981. Inventory of phytophagous
mites in cassava in Colombia. Cassava Newsletter 9:10-11. Engl,

Also in Spanish,
Cassava. Injurious mites. Colombia.
Forty species of mites have been found in cassava all over the world. In Colombia, the most
common mites that cause cconomic damage to cassava are: Mononychellus tanajoa, M, cari-

bbeanac, Tetranychus urticae, T. cinnabarinus, and Oligonychus peruvianus. (Summary by
Abstracts on Tropical Agriculture) 103

0104
17137 PILLAL, K.S.; PALANISWAMY, M.S. 1981. Some new records of
predators of the spider mites of cassava. Cassava Newsletter 9:10. Engl, ‘

Also in Spanish.
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Cassava. Tetranychus cinnabarinus. Tetrunychus neocaledonicus. Cutetranychus orien talis,
Oligonychus biharensis. Predators. India.

Spider mites are the most serious pests of cassava in India, reducing yield by 10-34%. Two
new predators were identified: a thrips Scolothrips indicus, which feeds on eggs and
nymphs, and the spider Poecilochroa sp. which feeds on adult mites only. {Summary by
Abstracts on Tropical Agriculture) F03

Seealso 0099 0124
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GO1 Breeding, Germplasm, Varieties and Clones,
Selection

010s
15793 KAMARA, S.I; RAYMUNDO, S.A.: JONES, R.A.D. 1980. New cassava and

sweet potato varieties released in Sierra Leone. IITA Research Briefs 1(2):7. Engl,,
Illus.

Cassava, Cultivars, Tuber productivity. Selection.

In late 1978, the Rice Research Station at Rokupr (Sierra Leone) released 3 new var. of
cassava (Rocass 1, 2, and 3) and 3 new var. of sweet potato (Ropot 1, 2, and 3). The new
var. have superior yields as compared with local var,,and possess good resistance to major
diseases (particularly CAMD and sweet potato virus complex) and pests, {Summary by
Abstracts on Tropical Agriculture) GO1 D03

0106

16123 MATTOS, P.L.P. DE. ;CALDAS, R.C.;GOMES, J. DEC. 1979. Compet-
¢fo de cultivares e clone de mandioca para producio de massa verde. (Comparisons
of cassava cultivars and clones for fresh matter production). Pesquisa Agropecudria
Brasileira 14(3):269-271. Port., Sum. Port., Engl., 5 Refs., Illus.

Cassava, Field experiments. Cultivars. Clones. Tuber productivity. Foliage. Brazil.

Cassava cv. and clones were studied regarding their fresh matter production at the Centro
Nacional de Pesquisa de Mandioca e Fruticultura (CNPMF) - Enpresa Brasileira de Pesquisa
Agropecuaria, Cruz das Almas, Brazil. Cassava cv. used were Milagrosa, Salangor Preta,
Aipim Bravo, Cigana Preta, and clone SIPEAL-01, arranged in a § x § Latin square design.
According to the statistical analysis the best fresh matter yields from cv. were in function of
the no. of prunings and were obtained by SIPEAL-01, Milagrosa and Aipim Bravo; highest
fresh matter yields from Milagrosa and Salangor Preta were obtained 11 and 13 mo. after
planting, resp. {Author's summary) GO1 D03

0107
16166 TELES, F.F.F.; PRATA, F.C.;BARROSO, M.A.T.; HOLANDA DE, L.F.F,
1980. Toxidez de algumas mandiocas (Manihiot esculenta Crantz) introduzidas no
Estado do Ceard. (Toxicity of some cassava cultivars introduced into the state of
Ceard). Revista Ceres 27(154):662-664. Port., Sum, Engl., 4 Refs,

Cassava, Field experiments, Laboratory experiments. Clones. Tubers. HCN content. Brazil,

The HCN content in roots of § cv. of cassava introduced into the state of Ceard, Brazil, was
determined. The results, expressed in mg of HCN/100 g of roots, were: Aipim Manso, 7.4;
Aipim Bravo, 11.4; Mamio, 13.8; Satongd, 21.6; and, Urubu, 22.6. {Author’s summary)
G01 C03 )
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0108

16171  DUARTE, M.L.R., ALBUQUERQUE, F.C. DE; CARDOSO, EM.R.;
ROCHA, HM. 1981. Reagio de cultivares de mandioca ao superalongamento
causado por Sphaceloma manihoticola em condigBes de infec¢do natural. {Reac-'
tion of local cultivars to superclongation caused by Sphaceloma manihoticola in
naturally infective conditions). Pesquisa Agropecudria Brasileira 16(4):607-610,
Port,, Sum, Port,, Engl., 3 Refs., Illus,

Cassava. Field expciiments, Cultivars, Resisiance, Sphaceloma manilioticola, Brazil,

During expt. of cassava cv. competition carried out in Belém, state of Pard, Brazii, the 17
cv. resistance to superelongation caused by Sphaceloma manihoticols in natural condi-
tions of infection were studiced. Different reaction types were observed and among the cv,
tested Riqueza, Vassourinha Branca, and Lagoa were the more resistant while IPEAN-12,
Engana-Ladrio, and Miguel were the most susceptible; Amazonas, Cachimbo, Guamanara,
Hamburguesa, Iracema, Jurard, Mameluca, Mameluca-Branca, Mico, Pretinha, and R-18 cv.
showed intermediate resistant reaction. (Author’s summary) G01 EQ2

0109
16177 REPUBLICA DOMINICANA, SECRETARIA DE ESTADO DE AGRICUL-
TURA. 1971, Proyccto de diversificacion y aumento de fa produccién en el Valle
del Cibao. Avances de los trabajos en yuca. (Project on diversification and produc-
tion ncrease in the Valle del Cibao. Advance in cassava research). Santo Domingo,
Serie Bolet/n Informativo no. 6. 24p. Span,, Sum. Span., 1 Ref,, Illus,

Cassava. Field experiments, Cultivars, Selection. Plant breeding, Adaptation. Tuber produc-
tivity. Planting. Spucing. Cuttings, Dominican Republic.

Considering the great importance of cassava in human nutrition and the numerous possibili-
ties of its industrialization, the studies of the Proyecto de Diversificacién y Aumento de la
Produccién in the Valle del Cibao, Dominican Republic, have been subdivided into 2 trends:
(1) for human consumption, implying the search for high-yielding, marketable sweet var.;
(2) for industrial purposes, in both starch production and in the manufacture of dry cassava
chips that could be exported in the initial stages and later, preferably used in the production
of feed ‘or livestock in order to intensify the country’s beef production. One of the prob-
lems f.und has been the extreme variability of the cv. that does not allow reliable conclu-
sions to be reached, This problem has been studied from different points of view, The re-
sults of 2 trials conducted at the Pontén exptl. field, La Vega, show the production poten-
tial ot 12 var. of which var. C-6 ot Jamaica is outstanding. Other var, from Colombia and
sone local ones are currently in their multiplicative phase for future evaluation. Other
studies are also being conducted to determine the most adequate planting densities and
cultural practices that guarantee the highest yields. (Author’s summary. Trans, by LM.F,)
GO01 D02

0110

16187 SEIF, A.A. 1981, Transmission of cassava mosaic virus by Bemisia tabaci,
Plant Disease 65(7):606-607. Engl., Sum. Engl., 6 Refs., [llus,

Cassava, Field experiments, Cassava African mosaic virus. Disease transmission. Bemisia.
Cultivars, Resistance. Vectors. Kenya.

Four cassava cv. from different sources were evaluated in the screenhouse for resistance to
CAMD. Test plants were exposed to 1-15 viruliferous whiteflies (Bemisia tabacid The virus
was transmitted by single whiteflies, but % transmission increased with the no. of insects/
plant, The cv. from S. America were highly susceptible to the disease, A technique for.quick
screening of cassava for mosaic resistance is suggested. (Author’s summary) GO1 E04
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0111

16501 OKEKE, J.E.; OBIGBESAN, G.G.; FAYEMI, A.A.A. 1979. Evaluation of
agronomic traits in six Nigerian cassava varieties on representative Ultisol and Alfi-
sol of Southemn Nigeria. Tournal of Root Crops 5(1/2):25-31. Engl., Sum. Engl,, 11
Refs., Illus.

Cassava, Field experiments. Cultivars. Agronomic characters. Tuber productivity, Dry matter.
Harvest index. Resistance. Cassava African mosaic virus. Xanthomonas manihotis. Nigeria,

In trials over 2 years on representative Alfisol and Ultisol in the rainforest belt of Nigeria, 6
cassava var, were cvaluated for some agronomic traits rclated to high tuber yields. Amount
of leaf blade DM and LAl at 3 mo. were good indices of mature tuber yields and response to
fertilizers. However, resistance or level of tolerance to serious diseases, CAMD and CBB
(Xanthomonas manihotis), was the best determinant of yield. (Summary by Abstracts on
Tropical Agriculture) GO1 D03

0112

16503 THANKAPPAN, M.; GOVINDASWAMY, C.V. 1979. Resistance to brown
leaf spot disease in cassava varieties. Joumnal of Root Crops 5(1/2):56-59. Engl.,
Sum, Engl., 14 Refs., [llus.

Cagsava. Field experiments. Cultivars. Hybrids, Resistance. Cercospora henningsii. India.

None of the 30 cassava var. tested, which included 2 indi_ 2nous var., S exotic selections, and
23 hybrids, was found to be immure {0 brown leaf spot diseasc caused by Cercosporidium
henningsii; 11 var, were classified as tolerant, 14 as susceptible, 3 as highly susceptible, and 2
as field resistance to the disease. Hybrids H-1843 and H-2351 were the ones identified as
field resistant. {Summary by Abstracts on Tropical Agriculture) G0O1 EQ3

0113

16504 PHILIPPINE ROOT CROP RESEARCH AND TRAINING CENTER, 1980,
PRCRTC releases superior root crops varieties, Radix 2(1):12. Engl., lllus,

Cassava. Cultivars. Tuber productivity. Starch content. Philippines,

For cassava, recommended var, are PR-C13, PR-C24, and PR-C62; for sweet potato, PR-S10;
for taro PR-GO68; and for yams PR-A35, PR-AS, PR-A7, PR-A10 and PR-A11 for the
Philippines. A summary of important details about the recommended root crop var, is
presented. (Summary by Abstracts on Tropical Agriculture) GO1 D03

0114

16529 ARKCOLL, D.B. 1981. Algumas variedades interessantes de mandioca
(Manihot esculenta Crantz) da Amazénia. (Some Interesting cassava varieties from
the Amazon region). Acta Amazdnica 11(2):207-211, Port., Sum. Port., Engl,, 5
Refs., lllus,

Cassava. Field experiments. Cultivars. Selection. Agronomic characters. Tuber productivity.
Brazil.

Over 150 cassava var. have been collected from Indians and small holders during the last 3
yr. Initial expt. already have identified some with interesting characteristics such as: (1)
a yellow var, (IM 171) with 3.2 mg carotenoids/100 g of roots; (2) IM 097 capable of
yielding > 5 kg of root/m?/yr when well fertilized on a yellow Latosol; (3) IM 159 capable
of yielding 7 kg of root/m? in only 7 mo. on the fertile varzea; and (4) IM 176 with some
tolerance to root rot (Phytophthora drechsleri). (Author’s summary) GO1
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0115

16532 MUTHUKRISHNAN, C.R. 1980. Tuber crop research in Tamil Nadu: a
resume, /n National Seminar on Tuber Crops Production Technology, Coimbatore,
India, 1980, Proceedings. Coimbatore, Tamil Nadu Agricultural University, pp.1-8.
Engl., 29 Refs.

Cassava. Research. Plant breeding. Propagation, Planting. Inter<ropping. Plant-growth
substances, Irrigation, India.

Except for the cercals, tropical tuber crops are the most important group of staple foods in
the tropical world, In Tamil Nadu, India, cassava and sweet potato are grown on 48,006 and
7735 ha, resp. An estimated area of 500 ha is planted to Coleus sp., Colocasia sp., and Dios-
corea sp. The results of investigations carried out on crop improvement of cassava and sweet
potato, planting systems, intercropping, the application of growth regulators, the influence
of leaf removal on tuber production, and plant protection meauures are reviewed. (Summary
by Abstracts on Tropical Agriculture} GOl D02

0116
16195 INSTITUTO COLOMBIANO AGROPECUARIO. 1980, Agronomifa: yuca,
{Agronomy : cassava). In . Informe de gerencia 1980. Bogota, Colombia. pp.
32.33. Span,, lllus,

Cassava. Research. Cultivars. Clones. Selection. Tuber productivity. Resistance. Pests, Co-
lombia,

The activities carried out by the Instituto Colombiano Agropecuario (ICA) and the Centro
Internacional de Agricultura Tropical (CIAT) at different exptl. centers in Colombia re-
garding the evaluation and selection of hybrids, clones, and var. for high production, pest
and discase resistance, and good cooking and industrial quality are reported. (Summary by
F.G. Trans. by L.M.F,} GO1

0117
16132 SCHULTZ, G. 1981, Cassava research in the Northern Territory. /n

Cassava Research Program. St. Lucia, Australia, University of Queensland, Depart-
ment of Agriculture. p.99. Lngl.

Cassava. Ficld experiments. Cuttings, Cultivars. Tuber productivity. Australia,

During 1979-80, trials with cassava were carried out at Douglas Daly Expt. Station, St. Lu-
cia, Australia on Blain soil; a summary of results is presented. Early establishment problems
centered around attacks by Microceroterms and Mastotermes on the cuttings, which caused
major losses of plants, Trials in 1979 showed that pieces dipped in 0.5% concn. of dialdrin
or monocrotophos were not attacked by termites. During the establishment phase of the
program when the major objective has been to build up sufficient stocks of planting material
for cv. evaluation, it has been difficult to carry out accurate yield determination. However,
cv. showing no yield potential have been eliminated and the following cv. were retained for
detailed tests: M AUSIM AUS 4, M AUS 7,M AUS 9,M AUS 10, M AUS 13, COML. MM,
Mameya, Ceiba, and 2 local Northern Territory accessions. Yield estimates have been made
on cv. where possible but these need to be treated with caution, The most reliable estimates
would come from plots of M AUS 10 and M AUS 7 which are in a reasonably advanced state
of multiplication and with a 12 mo. growing period under irrigation from Dec, 1979-Dec.
1980 gave yield projections of 71 and 16 t/ha fresh wt. of roots, resp. (Full text) GO1

0118
16533 NEELAKANTAN P, N.; ASHOKAN, PX 1980, Comparative perform-
ance of nine varieties of cassava in the red sandy loam soil of North Malabar, /n
National Seminar on Tuber Crops Production Technology, Coimbatore, India,
1980. Proceedings. Coimbatore, Tamil Nadu Agricultural University. pp.32-34,
Engl., Sum. Engl., 4 Refs,
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Cassava, Ficld experiments. Cultivars. Plant development. Foliage. Plant height. Tuber
productivity, India,

A ficld expt. was conducted at Coconut Research Station, Nileswar, India, during 1977-78
to study the performance of cassava var, H-165, H-226, -2304, H-1687, H-312, H-3641,
M4, and ME-7 in red sandy loam soils, in a randomized block design with 4 replications, It
was observed that in all the var,,height of plant, no. of functioning leaves, wt. of top and
length of tuber, recorded at the time of harvesting were on par. The total no. of leaves
produced by H-226 var, was higher than the other var. The most bulky tubers were pro-
duced by H-165 and an av. girth of 17.9 cm was recorded. The max. wt, of tubers/plant and
yield/ha (18,016 kg/ha) were reported by H-2304. The lowest yi d (10,700 kg/ha) was re-
corded by ME-7. ({Author's summary) GO1 D03

0119

16575 ROJANARIDPICHED, C. 1980. Cassava breeding. /n Kasetsart University,
Department of Plant Patholugy. Reseaich reports 1977-1978. Bangkok, Thailand.
p.85. Thai., I:ngl.

Cassava, Field experiments. Hybrids, Germination. Technology evaluation. Selection. Thai-
land.

A total of 2574 hybrid seeds of cassava from 10 crosses obtained at the Centro Internacio-
nal de Agricultura Tropical, CIAT, Colombia in 1975, were planted at Bangkhen, Thailand
in 1976. The germination rate was 66.8% and 1720 seedlings were obtained. All the sced-
lings were grown at Bangkhen for | yr, observing discases and insects. Most of the hybrid
seedlings did not form flowers: some hybrids formed staminate flowers but not pistillate
ones. Red spider mites (Tetranychus urticae) were major pests at Bangkhen. Cuttings from
seedlings were planted at the station at Sriracha where selection was to be made the follow-
ing yr. (Full text) GO1

0120

15751 MATTOS, P.L.P. DE; SAMPAIO, J.M.M.; CALDAS, R.C. 1980. Competi-
¢do de cultivares de mandioca (Manihot esculenta Crantz) no municipio de Santa
Terezinha-Bahia, (Evaluation of cassava cultivars in the municipality of Santa Tere-
zinha-Bahia). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecua-
ria. Centro Nacional de Pesquisa de Mandioca e Fruticultura. Comunicado técnico
no. 12, 6p. Port.

Cassava, Field experiments. Cultivars. Selection. Fertilizers. Tuber productivity, Foliage,
Brazil,

At the exptl. station of the Centro Nacional de Pesquisa de Mandioca e Fruticultura
(CNPMF), Santa Terezinha, Bahia (Brazil), 2 trials were established to assess 2 local cv, and
8 promissory cv. for the Cruz das Almas region. A random block exptl. design was used
with 10 treatments and 4 replications. In the 1st expt, the soil received no fertilization;
whercas in the 2nd, fertilizers were applied depending on soil analysis, Cv. Salangor Preta
had the highest root production; cv. Mamio, Preta da Mata, Salangor Branca, Cigana Preta,
Aipim Bravo, Salangorzinha, Sutinga Preta, and Graveto are also good prospects for the
region since they yielded more than 30 t/ha on fertilized soil. On soils without fertilization,
best cv. were: Salangor Branca, Aipim Bravo, Mamio, Preta da Mata, Salangorzinha, Salan-
gor Preta, and Cigana Preta with yields of > 17 t/ha. The cv, with the highest yields regard-
ing branch utilization were: Graveto de Santa Terezinha, Graveto, and Sutinga Preta, {Suin-
mary by F.G. Trans. by 1.M.F.) GO1 D01 D03

0121
15768 SILVA, S. DE O.E. 1981, Atuagdo do banco ativo de germoplasma de
mandioca. (Activities of the active cassava germplasm bank). Cruz das Almas-BA,
Brasil, Empresa Brasileira de Pesquisa Agropecudria. Centro Nacional de Pesqulsa de
Mandioca e Fruticultura. Doc mentos, 8. 12p. Port., 4 Refs., Illus.



Cassava. Germplasm. Cultivars, Selection, Brazil,

The objectives of the active cassava germplasm bank in Brazil, located at the Centro Nacio-
nal de Pesquisa de Mandioca e Fruticultura (CNPMF), are described: the collection and
maintenance of cassava germplasm; the reduetion of synonymy; the obtainment of a
complete description of each cv. or group of cv.; and the sclection of promising cv. and
germplasm for private institutions and/or rural extension services, The no. and % distribu-
tion of cassava cv. by the 1976-80 germplasm bank in 1976-80 are analyzed. {Summary by
F.G. Trans, by L..M.F,) GO

0122

15747 EVANGELIO, F.A. 1980. Cassava varieties for alcohol. The Radix 2(1):5.
Engl,, 1llus.

Cassava. Research. Cultivars. Tuber productivity. Energy productivity. Philippines.

Information is given on cassava var. for alcohol in the Philippines. Cassava var. for alcohol
have not been specifically identified. For alcohol production the amount of fermentable
product is important. In its 3 yr of worthwhile existence the Philippine Root Crop Research
and Training Center came up with 3 recommended cassava var,,PR-C13, PR-C24, and PR-
C62 which yielded 42, 43, and 46 t/ha, resp. at 10 mo. They are sweet-type var, and theo-
retically yield considerable amounts of alcohol in {/ha. PR-C13, PR-C?4, and PR-C62 yield
7780, 7560, and 8280 I/ha, resp. using the conversion factor of 180 !/t freshly harvested
tubers. (Surnmary by Abstracts on Tropical Agriculture) GO1 D03

0123

16527 HOLGUIN M., F.;URIAS L., M.A.; ACOSTA L., J.,;GONZALEZ L., V.W.;
IBARRA L., F.A; MENDEZ R., A.; OCHOA C., I.; PASTRANA A, L.;RUIZB.,
P.; VILLALOBOS P., J. 1981. Sabanera y Costefia dos nuevas variedades de yuca
para el tropico himedo de México. (Sabanera and Costerla, two new cassava varie-
ties for the humnid tropics of Mexicoj. Tabasco, Méxi. 3, Secretaria de Agricultura y
Recursos Hidrdulicos. Folleto Técnico no. 1. 9p. Span., Illus.

Cassava, Field experiments. Cultivars. Selection. Agronomic characters. Plant development,
Resistance. Pests, Mexico.

In breeding trials conducted for 4 yr by the Instituto Nacionai de Investigaciones Agricolas
at the Huimanguillo exptl. field, Tabasco, Mexico, 2 cassava var. (Sabanera and Costeiia)
have been outstanding regarding yield response and resistance to thrips (Frankliniella cepha-
lica and Caliothrips sp.} and CBB (Xanthomonas manihotis). A description is given of
botanical (growth habit, height, no. of branches, color of the stem, and leaf length) and
agronomic characteristics (growth cycle, av. no, of commercial roots and HI at 10 mo.,
resistance to CBB, superelongation, brown leaf spot, thrips, and adaptation to acid and
nonacid soils).(Summary by F.G. Trans, by L.M.F.) GOl

0124
14678 CRUZ, C. 1981. Differential mite iniestation of cassava varieties. Journal
of Agriculture of University of Puerto Rico 65(1):81-82. Engl.

Cassava, Field experiments, Cultivars, Resistance, Mononychellus caribbeange. Puerto Rico.

The Agricultural Expt. Station in Puerto Rico introduced new var. to study their agronomic
characteristics and select the better var, In 1972, 11 introduced var. and local var. Nativa
(check) were planted in Isabela, a cassava growing arca, in a randomized complete block
design with 4 replications. These var. were infested by a mite identified as Mononychellus
caribbeanae. To determine the degree of mite infestation in the var. an evaluation was
conducted based on the symptoms and damuge observed in the whole plot. All the intro-
duced var. were more affected than var, Nativa. Mites were effectively controlled with 2



applications of dicofol at the rate of 1 Ibfac in 100 gal water, (Summary by F.G. Trans. by
LM.F.) GO1 FO3

0125
16599 VELASQUEZ L.,J. 1975. Determinacién de porcentajes de almiddn y
proteinas en las rafces de 8 variedades de yuca (Maniliot esculenta, Crantz). (De-
termination of starch and protein percentages in roots of 8 cassava varieties). Mede-
llin, Universidad Nacional de Colombia, Facultad de Ciencias Agricolas. 65p. Span.,
Sum. Span., 12 Refs,

Cassava. Field experiments. Cultivars. H-zvesting. Timing. Tubers. Starch content. Protein
content. Water rontent. Colombia,

In order to study the variations in the starch, protein,and moisture contents with different
harvest times and under different environmenta’ conditions, 8 selected cassava var. were
planted at the Granja Exptl. Tulio Ospina (temp. 21°C, alt. 1450 m.a.sl, rainfall 1300 mm)
and in Cotové (temp. 28°C, alt. 600 'n.a.s.l, rainfall 700 mm), Antioquia, Colombia in April
1974, The var. studied were: Popayancja, Clon 88, Cip 24-2, Palmirefia, UCV. 2096, Clon
105, Algodonera, and Aguabajo of the collection of the Centro Nacional de Investigaciones
Agropecuarias Tulio Ospina and the El Nus Exptl. Station. Harvest times were 9 and 12 mo.
after planting. Starch, protein, and water % were determircd on the basis of 100 g unpeeled
roots immediately after harvest in the lab. of the Faculta ! de Ciencias Agricolas of the U.
Nacional de Colombia. A random block design was used with 4 replications and 8 var. under
2 environmental conditions and with 2 hasvest times. Results highlight var. Aguabajo as
promissory for its high starch content, especially under Cotové environmental conditions
(21.6%). A highly significant increase was also observed in starch % in the 2 harvest times,
corresponding to anav. of 14,11 and 19.44% at 9 and 12 mo, resp. The environment did
not affect siarch content for the majority of the var., except for Aguabajo and Palmirefia
which interacted significantly with the environment. Var. Aguabajo had the lowest MC
(54.46%); the other var. did not have marked variations, The environmental conditions at
the Granja Exptl. Tulio Ospina induced an av. water content of 59.1%, slightly lower than
that at Cotové (65.2%). On the other hand, no differences were found in protein % for the
different var., which varied between 2.0-2.7% nor in the effect of harvest times, environ-
ments, and interactions. {Author’s summary. Trans, by LM.F.) GO1 C03

0126
16556 LOZANO, 1.C.; BYRNE, D.; BELLOTTI, A. 1980?. The relationships
between cassava (Maniliot esculenta Crantz), ecosystems, diseases and pests and
their influence on breeding strategy. Cali, Colombia, Centro Internacional de Agri-
cultura Tropical. 24p. Lngl., 34 Refs., [llus.

Cassava, Ecosystems. Diseases and pathogens. Pests. Plant breeding. Selection. Clones.

Based on the considerations related to the characteristics of cassava, centers of origin, and
the traditional system of cultivation, several conclusions were made regarding the relation-
ships between the plant and NPFs, constituted by disease and pest pressures and edaphic
and climatic factors. It is concluded that: (1) the existence and/or severity of diseases and
pests are related to the characteristics of the ccosystem; (2) there appears to be no evidence
of race specialization among pathogens and pests of cassava; (3) resistance to NPFs appears
to be stable; (4) cassava clones are regionally adapted var.; (5) Manihot esculenta probably
has resistance to most NPI's existing in the different ecosystems since it has been selected
under a wide range of ecosystems; (6) it is possible to find clones of M. esculenta with re-
sistance to all the NPFs in a given ecosystem; and (7) on the basis of the aforementioned
considerations, it is suggested that plant breeding programs should be decentralized to
include several representative ecosystems as sclection sites. (Summary by 1.B. Trans, by LM,
F.) G0l



0127
16134 LACEY, S.; WILSON, G.L. 1981. Screening for assimilate distribution
pattems. /n Cassava Research Program. St. Lucia, Australia, University of Queens-
land, Departament of Agriculture. pp.93-94. Lngl.

Cazsava, Laboratory experiments. Selection. Dry matter. Foliage. Temperature. Photo-
period, Growth, Australia,

Controlled environment expt. recently carried out a: the U, of Queensland (Australia)
indicate that patterns of dry wt. distribution between roots (in particular, storage roots)
and tops, in response to temp. and photoperiod, mnay be important criteria for var. selection,
The aim of this work is to develop a test whereby such responses can be recognized at a
stage prior to that at which they can be identified morphologically. Moreover, the method
should be suitable for large-scale screening either of responsiveness of a genotype to
environmental variation, or of genotypes to an environmental factor. The hypothesis under-
lying this study is that such responses act directly through changes in patterns of assimilate
distribution (rather than in consequence of morphogenetic changes with establish new sinks
for assimilate). Such patterns should be readily identifiable by labelling photosynthates with
" C. The initial stages of the work involve the correlation of **C distribution patterns with
known changes in assimilate partitioning during the growth of the crop and under varying
environmental conditions. (Full text) GO1 CO1

0128
16516 MOHR, W. 1944. Andlises quimicas de 115 variedades de Manihot utilissi-
ma, cultivadas no Campo Experimental de Mandioca, em Capela, Municipio de Sgo
Sebastiad do Cai. (Chemical analyses of 115 varieties of Manihor utilissima, culri-
vated at the Cassava Experimental Field, in Capela, municipality of Sdo Sebastifio
do Cai). Porto Alegre-RS, Brasil, Secretaria de Estado dos Negocios da Agricultura,
lidustria e Comercio. 18p. Port., Illus.

Cassava, Laboratory experiments, Cultivars. Analysis. Ash content. Protein content. Fibre
content. Fat content. Water content. Carbohydrate content. HCN content. Brazil,

Comparative results of chemical analyses corresponding to 115 var, of Manihot utilissima,
cultivated at the Cassava Exptl. Field in Capela, municipality of SZo Sebastifo do Cai
(Brazil) are given in order to sclect discase- and pest-resistant, high-yielding var., apt for the
soils of the region. The technique utilized is described; based on the determination of MC
+ the value of 4.65% (mean valuc of the sum of ash, protein, lipid, and fiber %) and
substracting this sum from 100, the carbohydrate content is determined, being susceptible
to a max. error of 0.5%. The method used for determining HCN content in roots is annexed.
(Summary by I.B. Trans. by L.M.F.) GO1 C03

Seealso 0014 G315 0017 0081 0083
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HO2 Nutritive Disorders in Humans

0129
16197 OSUNTOKUN, B.O. 1981. Cassava diet, chronic cyanide intoxication and

neuropathy in the Nigerian Africans. World Review of Nutrition and Dietetics 36:
141-173. Engl., 156 Refs.

Cassava. Human nutrition, HCN. Toxicity. Clinical manifestations. Ataxic neuropathy, Nige-
ria,

The sources of cyanide (cyanogenic glycosides, nitriles) and SCN in fos ds and plants are
discussed. Cassava is used for food in several ways by Nigerians and is the main dietary cause

of chronic cyanide intoxication and neuropathy. (Summary by Food Science and Technolo-
&y Abstracts) H02



HO03 Animal Feeding

0130
15715 WYLLIE, D.; LEKULL, I°.P. 1980. Cassava and molasses for fattening pigs
under village conditions in Tanzania. Tropical Agriculture §7(3):267-276. Fngl.,
Sum, Lingl,, 26 Refs,

Cassava, Laboratory experiments. Laboratory animals. Swine. Animal nutrition. Cassava
meal. Diets. Dry matter. Ash content. Fibre content, Protein content, Mineral content.
Feed mixtures, Fattening. Molasses. Tanzania,

Two expt. were carried out with Large White x Landrace pigs. In the Ist expt, cassava root
meal was substituted for maize at rates ot 0, 18, 36, and 54%of the diet. The maize protein
was replaced by a sovbean-sesame meal mixture in a 1:2 ratio. The diets were fed from 41-
90 kg livewt. according to a feeding scale giving levels of energy and protein intake below
those for max. growth. Treatments did not differ signifieantly in their effect on perform-
ance, carcass characteristics, or wt. of various internal organs. The diet containing
36% cassava was the most economic in terms of the food cost of carcass gain. In the 2nd
eapt, equal wt. of cassava root meal and final cane molasses were substituted for one an-
other at levels of 0, 17, 34, 51, and 68% of the diet, They were fed to a severely restricted
scale from 38-80 kg livewt. Daily gain and food conversion efficiency increased linearly as
the cassava content of the dict increased. Carcass measurements did not differ between
treatments. As the proportion of molasses in the diet increased, kidney and liver wt. in-
creased and the food cost of carcass gain decreased, The practical implications of these
results are discussed. (Author's summary) H0O3

0131

16102 RAJAGURU, AS.B.: RAVINDRAN, V.; RANAWEERA BANDA, R.M,
1979.  Manioc leal meal (Manihot esculenta Crantz) os a source of protein for
fattening swine. Journal of the National Science Council of Sri Lanka 7(2):105-
110, kngl., Sum, Engl., 10 Refs,

Cassava. Laboratory experiments. Laboratory animals. Cassava leal meal, Swine. Animal
nutrition, Finishing. Diets. Sri Lanka,

Studies were conducted to evaluate CLM as a source of protein in rations for growing and
finishing pigs. Results suggest that CLM could be included up to a 30% level in fattening
pig rations, without any adverse effects on animal performance, Significant improvements
in growth rate and feed conversion efficiency were observed in growing pigs fed on 20 and
30% levels of CLM when compared to the coconut meal-based control ration. This effect
was attributed to the high lysine content of CLM. (Author's summarv) 1103

0132

15798 MUDGAL, V.D. 1979. Enriching the cattle feed, Intensive Agriculture 17
(10):36-38. Engl., Ilus.

Cassava. Feeds and feeding. Leaves. Animal nutrition, Protein content. Digestibility. Cattle.

Notes on the nutritional properties of wheat and paddy straw, together with details of



bagasse-molasses-sugarcane tops rations are presented. Brief notes on the use of spent lemon
grass (Cymbopogon flexuosus), mulberry leaves, fruit and vegetable residucs, cassava leaves,
and mahua (Madhuca longifolia) seed cake in animal feeds are also included. (Summary by
Abstracts on Tropical Agriculture) H03

0133
16103 RAJAGURU, A.S.B.; RAVINDRAN, V.; DIAS, E.A. 1978. Utilization of
cassava meal (Manihot esculenta Crantz) in swine feeding. Journal of the National
Science Council of Sri Lanka 6(2):95-102, Engl., Sum. Engl., 18 Refs.

Cassava, Laboratory experiments. Laboratory animals. Swine. Cassava meal, Animal nutri-
tion, Dry matter. Protein content, Fibre content. Ash content. Finishing. HCN content,
Diets. Sri Lanka,

The 2 feeding trials conducted at the U. of Sri Lanka with growing and finishing pigs on the
use of CM indicate that the HCN-free CM could be used successfully as a substitute for
maize up to 40% of the ration. However, the unprocessed CM depressed both growth rate
and feed efficiency. Also, the scouring of pigs experienced with the feeding of unprocessed
CM could be prevented completely by detoxifying it. Cassava-based diets reduced carcass
recovery % slightly, although not statistically significant. Data was not conclusive as only |
animal was used per treatment for carcass #nalysis, However, CM did not alter backfat
thickness in the HCN-free ration but unprocessed meal caused an adverse effect on the
backfat thickness, indicating that HCN also interferes with energy utilization. (Author’s
summary) 1103

0134

16104 UDO, H.; FOULDS, J.; TAUO, A. 1980. Comparison of cassava and maize
in commercially formulated poultry diets for Western Samoa. Alafua Agricultural
Bulletin 5(1):18-26. Engl., Sum, Engl., 13 Refs., Illus,

Cassava. Laboratory experiments, Poultry, Diets, Maize meal. Animal nutrition. Eggs. New
Zealand.

In W. Sam¢  here is a great nced for locully produced raw materials for animal diets. Two
expt. to evaluate cassava as a replacement {nr maize in poultry grower and layer diets are
reported. In the Ist expt. isoenergetic grower dieis valanced to the same total S amino acid
content based on maize or cassava were fed to z+u Shaver 288 pullets from 6-18 wk. of age.
There were no significant differences in body wt..gain, feed intake, and mortality between
the 2 treatments. In the 2nd expt. maize- and cassava-based isoenergetic layer diets balanced
to the same total S amino acid content were fed to 192 Shaver 444T hens. During the 20
wk, exptl. period data were collected on egg production and wt., feed consumption, yolk
color, and mortality. The performance of the hens fed the maize-based diet, did not differ
significantly from that of the hens fed the cassava-based diet, with the exception of the yolk
color. Egg production on the maize-based diet averaged 72.1% compared to 68.5% on the
cassava based diet. The daily feed intake was 119.1 and 116.9 g/day, resp. The cassava-fed
hens produced eggs with a paler yolk than the maize-ted hens. Both expt. clearly demon-
strate that in W. Samoa satisfactory results can be obtained with high inclusions of cassava
in grower and layer diets when the cassava-based diets are adequately supplemented with
energy and limiting amino acids. Some discussion as to the sujtability of locally produced
ingredients for use in commercial animal feeds is also presented, {Author’s summary) HO03

0135
16110 GOMEZ, G.; SANTOS, J. 1979. Evaluacién nutritiva de la harina de yuca
con y sin melaza como fuente energética para cerdos en crecimiento y acabado.
(Nutritive assessment of cassava flour with and without molasses as an energy
source for growing and finishing pigs). In Reuni6én Latinoamericana de Produccidn
Animal, 7a., Panamd, 1979. Programa y Compendios. Panam4, Asociacién Paname-
fia de Produccién Animal. pp.NR 48. Span.



Cassava. Laboratory experiments. Laboratory animals. Swine. Diets, Cassava meal, Supple-
ments, Molasses, Nutritive value. Animal nutrition. Colombia,

A study was conducted with a total of 40 weaned York x Duroc pigs divided into 4 exptl.
groups of 10 pigs each, The following treatments were assigned: (1) check 1, sorghum +
soybean cake; (2) check 11, sorghum + soybean cake + molasses; (3) CM + soybean cake;
and (4) CM + soybean cake + molasses. Diets were calculated to supply 16 and 13%CP and
2 levels of addition of molasses were used: 10 and 20% for the growing (16-50 kg) and
finishing (50-95 kg) periods, resp. Except for group 3 which took a wee' longer, the remain-
ing groups took 16 wk. to reach market wt, The addition of molasses favored a slightly
higher daily av. intake (kg) in sorghum-soybean based diets (2.35 vs, 2.52) but not ir  he
CM based diet whose intake was similar (2,22 vs, 2.22). Daily av. wt, gain (kg)/ani’ .as
favorably affected by the addition of molasses (U.71, 0.74, 0,65, 0.69) but there v . no
marked differences regarding feed conversion (3.3, 3.4, 3.4, 3.2). Although one of the
limiting factors in the use of CM is the greater quantity of protein ingredient required in the
ration due to its low supply of protein compared to other energy sources, the addition of
molasses slightly reduces the amount of protein supplement and, at the same time, provides
greater palatability and consistence to the ration, which means a better utilization by the
animal, (Complete text, Trans, by L.M.[F.) H03

0136
16127 ADEWUSI, S.R.A,; OKE, O.L. 1980. The effect of various levels of
cassava on protein utilization by rats, Nutrition Reports Intemational 21(5): 709-
715. Engl,, Sum. Lngl., 14 Refs.

Cassava. Laboratory animals. Leaves. Digestibility. Proteins. Animal nutrition. Pellets.
Nigeria.

Cassava was substituted for maize starch at 0-100% level in rat diets using casein as the
source of protein, Apart from the 50%level where all the parameters determined were simi-
lar to those of the control, the general trend is that the PR decreased from 2.5 for 0% level
gradually to 2.0 at 100% substitution, Digestibility in vivo (80.5-69.9) and in vitro (94.6-
88.9) and the plasma SCN levels (1.6-3.6 mg/ml) followed the same pattern, The plasma
urea level was the reverse, starting with 34.2 mg N/100 ml at 0% cassava and increasing as
the level of cassava reached a maximum of 70.0 mg at 100% cassava. The high level of
cassava did not seem to have any marked effect on the feed intake or on the available lysine
(7.6-8.3 g/16gN). When leaf protein (LPC) from Amaranthus was used as sole source of
protein at 100% cassava level the PLR was low (1.26) but increased to 1.64 on supplementa-
tion with 0,2% met. and the best result was obtained when 50:50 mixture of LPC and casein
was used (PLR 2.15), better than casein alone (2.01). The other parameters were not affect-
ed to any extent. (Author's summary) H03

0137
16180 CASTILLO, L.S. 1980, Cassava as animal feed — versatile but handle it
with care, Farming Today 6(7): 18-21. Engl., Sum. Engl.

Cassava, Animal nutrition. Tubers. HCN content. Cultivars, Silage. Forage. Cassava leaf
meal,

Numerous rescarches definitely show the importance of cassava as animal feed. However,
quality should be emphasized. Adulteration should be avoided or minimized. The presence
of HCN should be recognized and proper formulation made as regards nutrient requirements
of energy, protein, amino acids, vitamins, minerals for specific class of animal. Adulteration
of cassava feed products definitely reduces their feeding value and increases production
costs. Fish meal was bought supposedly with 50% or higher protein control but on analysis
the various sacks of 50 kg cach gave 18-20% protein. Regarding HCN, care must be taken
since it affects performance. Very faulty feed or food preparation will seriously affect
animal performance if it does not cause death, There are many factors affecting HCN
toxicity but caretulness is imperative. (Author’s summary) 1103
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0138
16515 MLEYRELES, L.; MACLEOD, N.A.; PRESTON, T.R. 1977. Forraje de yu-
ca como suplemento proteico en dietas de cafia para ganado bovino: cfectos de di-
ferentes niveles sobre crecimiento y fermentacién ruminal. (Cassava forage as a
protein supplement in sugar cane diets for bovine cattle: effects of different levels
on growth and numen fermentation). Produccién Animal Tropical 2:76-83. Span.,
Sum., Span,, 6 Refs., lllus.

Cassava. Laboratory experiments. Laboratory animals. Cattle. Forage. Animal nutrition.
Supplements. Dominican Republic.

Thirty-six 1-yr-old animals with an initial livewt. of 160-206 k: were uscd to evaluate levels
of cassava forage at 0, 15, 30, and 45% (fresh basis), substituting sugar cane urea. Cassava
was cut 3-5 mo. old, containing an av. DM content of 20% and 15.8% of N x 6.25. Sugar
cane contained 25.5% DM and 12.4° Brix. Both sugar cane and cassava forage were chopped
in pieces approx. 10 mm long. The sugar cane mixed with urea and amaonium sulfate was
left to ferment for 24 h before offering it to the animals; cassava was also left 24 h sepa-
rated from the sugar cane, After 80 days of testing, daily gain was -14, 187, 105, and 144 g/
day for the levels of cassava forage (significantly greater for the cassava combination vs. the
control, P < 0.03). Voluntary intake was low in all treatments (from 1.72-1.92 kg DM/100
kg livewt.). Studies on the composition of rumen liquid of these and other fistulized animals
receiving the same treatments, showed high pll values (> 6.8) and high levels of rumen
ammonium (from 15-22 mg NH,; /100 ml), which did not vary among treatments. It was
concluded that the possible reason for the low performance with cassava forage were the
high levels of rumen ammonium caused by the high solubility of cassava protein combined
with urea. There was no evidence of possible toxic effects due to hydrocyanic acid. (Au-
thor's summnary. Trans, by 1.M.I-) H03

0139
16179 MELLADO, M.; DANIELS, L.B.; ALBA, J. DE 1979, Yuca y soya como
complementos de raciones basadas en cafia de azicar y urea. (Cassava and soybeans
as complements in sugar cane and urea-based rations). In Reunién Latinoamericana
de Produceion Animal, 7a., Panamd, 1979, Programa y Compendios, Panami, Aso-
ciacion Panamena de Produccién Animal, pp.R 31.Span.

Cassava. Laboratory experiments. Laboratory animals. Cattle. Animal nutritic: Diets.
Digestibility.

Combinations of cassava and soyhean cake, treated with 1% formalin, were tested in dry lot
feeding regarding their ability to increase the voluntary intake of sugar cane (whole plant,
chopped). In vitro digestibility trials showed a favorable interaction be tween these products
on the total DM digestibility (72 vs. 62.8%). Thirty-six Brahman steers, with an av. initial
wt, of 245 kg, were fed 4 diets with a 90-day confinement, 20 days were preliminary and
not considered in the analysis, Diets were: (A) 97.5, 2.1, and 0.4% sugar cane, cassava (sliced
and air-dried), and urea, resp.; (B) 97.4,0.5, 1.8 and 0.4% sugar cane, soybean cake, cassava,
and urey, resp.; (C) 96.6, 1.5, 1.5 and 0.4% sugar cane, soybean cake, cassava, and urea,
resp.; and (D) 95.9, 2.5, 1.3 and 0.4% sugar :ane, soybean cake, cassava, and urea, resp. The
in vitro digestibility of rations was 57.0,57.1,52.3, and 54.5%, resp. Daily increases in wi.
were 62, 258, 416, and 589 g for rations A, X, C, and D, resp. (P < 0,05). Differences are
attributed to theincreasing amount of soybean cake and no favorable interaction was found
between both supplements. Voluntary intake was 1.43,1.57,1.65, and 1.68 (as % of livewt,;
P < 0.05) for rations A, B, C, and D, resp. and differences were attributed only to the DM in
the supplements and not to he intake of sugar canc in any of the rations. (Full text, Trans,
by LML) 1103
0140

16164 BARBOSA, C. 1972, Aproveitamento da parte acrea da mandioca na alj-
mentagdo animal, (Utilization of the cassava canopy'in animal nutrition), Tese Mag,
Sc. Piracicaba-SP, Brasil, lscola Superior de Agricultura Lujz de Queiroz da Univer-
sidade de Sdo Paulo, 71p. Port., Sum, Port., Engl,, 56 Refs., Ulus.
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Cassava, Laboratory animals, Sheep. Forage. Foliage. Animal nutrition. Protein content.
Digestibility, Cultivars, Fibre content. Brazil,

Hay from the canopy of cassava var. Guaxupé and Mantiqueira at 4, 7, and 10 mo. of age
was studied regarding in vivo digestibility in sheep. Exptl. work was carried out at Nova
Odessa Exptl, Station (Sio Paulo, Brazil) using a split-plot design. CP in both var, of
cassava decreased as the age increased: 15.88, 13.40, and 13.06% for var, Guaxupé, and
17.30, 11.88, and 10.42% for var. Mantiqueira, at 4, 7, and 10 mo., resp. Crude fiber
content increased with plant age: 21,56, 23.89, and 27.53% for var. Guaxupé and 21,24,
25.37, and 31.38% for var, Mantiqucira, at 4, 7, and 10 mo,, resp. It was observed that the
fiber digestibility of Guaxupé decreased slowly, having little effect on the corresponding
protein digestibility. On the other hand, protein digestibility of var. Mantiqueira was greatly
intluenced by the decreasing rate of fiber digestibility, The highest production of cassava
hay/ha was piven by var. Mantiqueira, It is suggested to study other inore productivevar.
regarding canopy and root production during both 1st and 2nd vegetative cycles, Guaxupé
and Mantiqueira hay were considered satisfactory for animal nutrition, (Author’s summary)
HO03 C03
0141

16160 TERLEIRA G., H.; TEN BRINKE, HW.; LOPEZ C., W.; SANTISTEBAN
S., D. 1975. Uso de raices de yuca, coronta de maiz y cascara de algodon en el
engorde de novillos ¢n Tarapoto - San Martin, (The use of cassava roots, ground
corn cobs, and cottonseed hulls for steer fattening in Tarapoto-San Martin, Peru),
Lima Perdi, Ministerio de Alimentacién, Direccién General de Investigacién. 13p,
Span,, Sum, Span., Engl., 3 Refs,

Cassava, Laboratory experiments, Laboratory animals, Cattle, Diets. Animal nutrition.
Fattening. Peru,

Rations with cassava roots, ground corn cobs, and cottonseed hulls were tested for fattening
young crossbred steers (Brown Swiss x Gyr x Criollo) in a trial carried out at El Porvenir
Agriculture Exptl, Station, from Jan.-May 1973. A compiciely randomized exptl. design was
used with a total of 31 steers. The following 4 rations (treatments) were studied: A (control
ration), B (chopped cassava roots + a protein supplement with 12% urea and 75% cotton-
seed meal), C (81.4%ground corn cobs + 16.3%cottonseed meal), and D (82.5% cottonseed
hulls + 15.3% cottonseed meal). The steers were slaughteied after 108 days of feeding,
Results on av. duily -t. gainfanimal for rations A, B, C, and D were 1.664, 1.390, 0.869,
and 0.993 kg, resp. Such an effect was statistically significant (P < 0.01) for rations A and B
as compared to rations C and D. The values for daily feed intake for the treatments were
8.9, 174, 5.6, and 9.6 kg, resp. and for carcass dressing 54.0, 56.7, 46.0, and 50.4%., resp.
Beef grade was of the extra class for A and B rations and extra and first class for C and D
rations. Net income values were S/. 5,629.15, 4,994.26, 2,386.90, and 3,480.90, resp. It was
concluded that the control ration and the ration with cassava roots + protein supplement
are 2 possibilities reccommended in feeding steers. The rations based on corn cobs and
cottonseed hulls wure less satisfactory  ~ ~ possiblv to their inclusion in very high levels.
{Author's summary) H33

0142
16587 LESHIETT, N.; ADEMOSUN, A.A. 1980. Sundried cassava root-meal in
broiler diets, Nutrition Reports International 22(3):343-352. "ol , Sum, Engl,, 18
Refs.

Cassava. Laboratory experiments. Laboratory animals. Chicks, Cassava meal. Diets. Animal
nutrition, Finishing. Nigeria.

A tota] of 432 broiler chicks, aged 15 days,were fed 4 isocaloric and isonitrogenous diets

containing 0, 15, 30, or 45% pecled, sun-dried cassava root meal (CRM). At 6 wk, of age the
chicks were pooled and randomly divided into 4 groups and fed 4 finishing diets containing
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0, 15, 30, or 45% CRM for a further period of 4 wk. During the starting phase rate of body
wi. gain and feed:gain ratio were 26.72, 26.34, 25.41, and 25.55 g/chick/day and 1.88,
1.90, 1.93, and 1.85 for the 0, 15, 30, and 45% CRM diets, resp, The observed differences
were not significant for all parameters, During the finishing phase the treatments did not
significantly affect rate of body wt. gain, efficiency of feed conversion, carcass character-
istics, and DM, CP,and fat content of livers of the broiler chickens slaughtered at 10 wk. of
age. (Author’s summary) H03

0143

16584 OJOFEITIMI, E.O.; AHRENS, R.A,; PRATHER, E.S. 1981. Nutritional
assessment of cassava grits in combination with cottonseed or defatted soybean
proteins, Nutrition Reports International 23(2):355-362. Engl.,, Sum. Engl., 23
Refs,

Cassava, Laboratory experiments. Laboratory animals. Animal nutrition. Supplements. Feed
constituents, Diets,

The effects of supplementing cassava arits with casein, cottonseed (free of gossypol), or
defatted soybcan protein sources were measured in 21 day old male Spraguc-Dawley rats.
All diets were isonitrogenous, isocaloric, and provided protein at a level of 10% of the total
wt. Cassava grits were added at a level of 20% of the total wt. The mean PER values of
casein-cassava, cottonseed-cassava, and soybean-cassava diets were 3.1, 24, and 1.7, resp.
Efficiency of N retention (ENR) for the cottonseed-cassava and soybean-cassava dicts were
39.6 and 29.5%, resp. Both the mean PER and ENR values of the exptl. diets were signifi-
cantly different (P < 0.05). The study showed that the nutritional quality of cassava could
be improved by the addition of either of these vegetable proteins. However, texture, flavor,
and palatability of the cooked mixtures should be investigated prior to human trials on
these diets. {Author’s summary) HO3
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HO04 HCN Toxicity and Detoxification

0144

16119 OKE, O.L. 1979. Some aspects of the role of cyanogenic glycosides in
nutrition, World Review of Nutrition and Dietetics 33:70-103. Engl., Sum. Engl,,
164 Refs.

Cassava. Cyanogenic glycosides. Human nutrition. Toxicity. HCN. Clinical manifestations.
Detoxification,

Cyanogenic glycosides occur in many unrefined foodstuffs (linamarin in cassava and Phaseo-
lus lunatus, amygdalin in almonds), and HCN is released on hydrolysis by acid during diges-
tion or by endogenous enzymes in the plant by damage caused through harvesting or food
preparation. This review focuses on the effects of ingestion of small doses of cyanogenic
glycosides by people in developing countries who consume cassava, and its relation to the
rarity of sickie cell anaemia and bowel cancer. The implication of this is discussed and the
literature is reviewed. (Summary by Food Science and Technology Abstracts) H04

0145
16130 RUST, L.A.;FRY, W.E,; BELR, S.V. 1980. Hydrogen cyanide sensitivity

in bacterial pathogens of cyanogenic and non-<yanogenic plants. Phytopathology
70(10):1005-1008, Engl., Sum, Engl., 30 Refs., Illus.

Cassava. HCN, Xanthomonas manihotis, Cyanogen, Etiology.

The cyanide sensitivity of bacterial pathogens of cyanogenic and non-cyanogenic plants was
determined by observing the effects of HCN on their growth rates in buffered nutrient
broth, The HCN concn. that reduced the growth rate of each strain to 50% of its growth rate
in the absence of cyanide (EC,,) was calculated and used to compare strains. Bacterial
pathogens of cyanogenic plants appeared w0 be only slightly more tolerant of HCN than
were bacterial pathogens of non-cyanogenic plants; these differences were not statistically
significant (P = 0.05). Pseudomonads generally were more sensitive to HCN than were the
xanthomonads tested. Among xanthomonads, strains of Xanthomonas manihotis, a patho-
gen of the highly cyanogenic plant, cassava, appeared to be most tolerant. None of the
bacteria appeared to either metabolize HCN or to adapt markedly to it. In contrast to fungal
pathogens of cyanogenic plants, bacterial pathogens of cyanogenic plants are not distinctly
more tolerant of HCN than are those of non-cyanogenic plants. {Author’s summary) H04

See also 0166



101 Cassava Starch and its Properties

0146
17103 RAFFI, . FREJAVILLE, C.; DAUPHIN, J.F.; DAUBLRTL, B.; d'URBAL,
M.; SAINT-LEBE, L. 198]. Gamma radiolysis of starches derived from different
foodstuffs, 2. Study of induced acidities. Starch 33(7):235-240. Engl, Sum. Lngl,,
Germ., 11 Refs., Hlus.

Cassava. Cassava starch. Analysis. Irradiation.

The foodstuff from which the studied starches (maize, amylomaize, waxy maize, cassava,
bread-wheat, potato, rice, and haricot bean) derive only has little influence vpon the
quantities of v radio-induced acids, The ratios » between the max. and min. found values
arc 2.5 and 3.2 for formic acid and total acidity, resp. If r is equal to 13.6 for free acidity,
it is only due to the very small values in haricot bean, potato, and rice starches. (Author’s
summary) 101



102 Uses, Industrialization, Processing and Storage

0147

15082 FAFUNSO, M.: BASSIR, 0. 1979. Mannitol content of gari and other cassava-
based foodstuffs. Tropical Science 21(4):273-274. Ingl., 3 Refs.

Cassava. Laboratory experiments. Gari. Foofoo. Cassava flour. Alcohol. Analysis. Tubers.
Nigeria.

Gari, fufu, and lafun (the most common :assava-based Nigerian foods) were alcohol extract-
ed and the extracts subjected to TLC to quantify mannitol. FFufu had 692 : 84 mg
mannitol/100 g dry wt, and lafun 329 * 66, Gari grains (prepared traditionally by the local
people in Ibadan) had a mannitol content of 499 * 94, while mechanically processed gari
had a lower mannitol content of 401 ¢+ 48 mg/100 g dry wt. Processing tubers into these
foods caused approx. 10-fold increase in mannitol content (due to fermentation and
heating). Boiling, frving, and roasting tubers caused mean % increases in mannitol of 31 ¢
10; 38 + 12, and 109 + 24, resp. (Surnmary by Food Science and Technology Abstracts) 102
c03
0148

15782 ODIGBOH, E.U. 1979. Mechanical devices for peeling cassava roots. /n

Plucknett, D.L.,ed. Workshop on Small-Scale Processing and Storage of Tropical

Root Crops, Honolulu, Hawaii, 1978. Procecdings. Boulder, Colorado, Westview

Press. Westview Tropical Agricultural Series, no. 1. pp.309-325. Engl.,, Sum.

Engl., 2 Refs,, lllus.

Cassava, Pecling. Mechanization.

The design and construction of 2 mechanical cassava peeling devices are discussed. The 1st
device is an improved model of a continuous-process mechanical peeler which consists of’
a cylindrical knife assembly and a solid cylinder, both mounted parallel and 20 mm apart
on an inclined frame. The 2nd device is a batch-process mechanical peeling machine which
works on the principle of abrasion. Basically, unpeeled cassava roots mixed with some
inert abrasive materials and placed in a vessel are rotated for some time to peel theia.
Results of performance tests on the prototype device are presented. (Author’s summary)
102
0149
15789 BRAULR, D. 1980. Fuel from alcohol. Blessings and curses of a new technol-
ogy. Development and Cooperation 1:11-13. Engl., 1llus.

Cassava, Ethanol. Energy productivity. Brazil,

Since the advent of high oil prices many countries have a serious fuel problem. Lthanol, as
an alternative source of energy, is most easily produced from sugar cane or sugar beet, but
may also be obtained from starch-vontaining cassava, maize, and wheat, In 1975 Brazil
started an ambitious national alcohol program to reduce its dependence on oil imports
(85% of its requirements). This study discusses whether this program offers a solution, and
what other countries might learn from the Brazilian experience, ([Summary by Abstracts on
Tropical Agriculture) 102
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0150

15790 COOMBS, J. 1980. Renewable sources of energy (carbohydrates). Gutlook on
Agriculture 10(5):235-245, Engl., Sum, Engl., 36 Refs,, Illus.

Cassava. Ethanol, Biomass production. Alcohol. Production. Processing. Fermentation.

Alcohol produced from carbohydrates by gasification followed by catalytic re-synthesis or
by fermentation can be used as substitute liquid transport fuel or as chemical feedstock.
Sugar cane at present appears to be the most attractive resource in tropical countries but
there are other potentially suitable cereal and root crops (cassava). Root crops have a lower
starch content as harvested, but are potentially capable of yielding greater amounts of
starch/ha. Although present yields of cassava are on av. below 10 t/ha the max. recorded is
over 70 t/ha, indicating the tremendous potential as biomass crop: In temperate climates it
is unlikeiy that biomass fuel will contribute much of the, energy demand except in countries
with large timber resources. (Author's summary) 102

0151

16107 ODIGBOH, E.U. 1979. Cassava chips processing and drying: a cassava
chipping machine. /n Plucknett, D.L. ed. Workshop on Small-Scale Processing and
Storage of Tropical Root Crops, Honolulu, Hawaii, 1978. Proceedings. Boulder,
Colorado, Westview Press. Westview Tropical Agricultural Series no. 1. pp.327-339,
Engl., Sum. Engl., 6 Refs., lllus,

Cassava, Processing, Drying. Cassava chips. Mechanization, Water content.

The design of a cassava chipping machine and some drying expt. on cassava chips are de-
scribed. Results showed that although all drying occurred in the falling-rate period, sun
drying of machine-produced chips was fast and at a rate that remained nearly constant until
a MC of approx. 20% (wet basis) was reached. For some hand-prepared 2.5 x 5 x 50 mm
chips tested drying was much slower.with more pronounced variable-rate drying character-
istics. ({Author’s summary) 102

0152
16518 LEIHNER, D.E. 1981. Fuel from biomass— future role and potential of
cassava, Entwicklung und Lindlicher Raum 15(1):18-21, Engl., 11 Refs., Illus.

Cassava, Biomass production, Alcohol. Processing. Energy productivity. Ethanol.

Information is given on the development of a renewable energy source based on biomass
production using cassava, The important aspects in the biomass-to-alcohol process, including
the conversion efficiency, expressed in the litres of alcohol produced/t of raw material, and
the area-time productivity, (the no. of litres of alcohol produced/ha/yr), are discussed.
Cassava is a efficient biomass producer converting solar into carbohydrate chemical energy
at a rate of 250,000 Kcal/ha/day. Possible alcohol produc‘’on from cassava with a yield of
20 t/ha/yr is 3600 Ifhafyr. The energy batance of alcohol production from cassava (tubers +
stems)/ha/yr is provided. The net energy gain is 54.4 GJ/ha/yr, with a ratio between pro-
duced and expended energy of 2:1, (Summary by Abstracts on Tropical Agriculture) 102

0153

16528 MARINHO, H.A,; ARKCOLL, D.B. 1981. Estudos sobre o caroteno em
algumas variedades amazodnicas de mandioca (Manihot esculenta Crantz). (Studies
on carcrene in some Amazonic cassava varieties). Acta Amazonica 11(1):71-75.
Port., Sum. Port., Engl., 22 Refs,

Cassava. Processing. Cassava flour. Cultivars, Carbohydrate content. Tubers. Storage. Brazil,
The carotenoid content of cassava roots varies with var. age, and the cross section of the

root. Large losses occur during the processing of roots into the fermented flour eaten in the
Amazon region. These losses can be reduced if the roots are well fermented and the flours



are stored in good conditions, About 30% of the carotenoides is g<carotene and the con-
sumption of 100 g of flour could provide approx. 20% of the recommended daily adult
intake of vitamin A. (Author’s summary) 102 C03

0154
15781 WILLIAMS, C.E. 1979. The role of women in cassava processing in Nige-
ria. /n Plucknett, D.L.,ed. Workshop on Small-Scale Processing and Storage of
Tropical Root Crops, Honolulu, Hawaii, 1978, Proceedings. Boulder, Colorado,
Westview Press, Westview Tropical Agricultural Series no. 1. pp.340-353. Engl,
Sum. Engl., 7 Refs,

Cassava, Processing. Gari. Peeling. Washing. Rasping. Fermentation. Pressing. Costs. Income.
Mechanization. Nigeria,

The objectives of this study were: (1) to investigate the processing of cassava into gari in
some selected villages in Oyo State, Nigeria and (2) to make recommendations on increasing
the profit in gari and cassava production. The problem of introducing a capital-intensive
labor-saving machine into gari production was investigated in order to compare it with
the traditional way of processing cassava into gari. It is not yet clear that capital-intensive
mechanization is the ideal, most economic way to deve.op cassava processing. A simple
intermediate technology might provide an altemative, whi. includes the use of low-cost
muchines. In order to make efficient use of such machines, gari producers should encourage
the formation of cooperative organizations. Farmers should also be backed with a supply of
improved, high yielding cassava cuttings, fertilizers, pesticides, credit, a guaranteed market,
and an efficient extension service. (4duthor’s summary) 102 J00

0155
16131 CASIER, 1.P.J.; PAEPE, G.M.J. DE; WILLEMS, H.LE.J.; GOFFINGS, G.J.
G.; HERMANS, J.L.; NOPPEN, H.E. 1979. Bread production from pure flours of
tropical starchy crops. IIl. From pure and mixed flouss of cassava, millet, sorghum,
corn, rice, and the starches. /n Inglett, G.E. and Charalambous, G., eds, Tropical
foods: chemistry and nwutrition. New York, Academic Press. v.1, pp.279-340. Engl.,
Sum. Engl., 21 Refs,, Illus,

Cassava. Br:ads. Cassava starch, Composite flours,

A good quality bread was made from pure and mixed flours of several tropical starchy crops
(cassava, millet, sorghum, maize, rice), pure starches (cassava, maize, rice) and mixtures of
both, using 24% water-insoluble purified and technical rye pentosan. The well textured
loaves, reached loaf vol./g of 6-7 and + 44.5 for starches and flours, resp. The influence of
water-insoluble pentosan on gas retention and dough texture formation in liquid starch
doughs was studied. A highly significant straight correlation was found between gas reten-
tion (dough vol.) and pentosan content of added pentosan samples. With liquid dough
loaves of starches and tropical crops, shelf life, texture, and crumb coherency were improv-
ed in function of higher pentosan content. Nutritional enrichment of composite tropicai
flours by protein rich products as defatted soy, skimmed milk improve crumb softness,
coherency, and shelf life in liquid doughs; fat addition, however, decreases the tex ture and
joaf' vol. in starch dough, (Author’s summary) 102

0156

15084 HOHNHOLZ, JURGEN H. 1980. Manioc cultivation in South-East Asia,
An agricultural geographical survey, Applied Geography and Development 16:
117-135. Engl,, 29 Refs,

Cassava. Forage. Human nutrition, Composition, Cultivation, Animal nutrition, Uses,
The importance of cassava as a fodder plant and food in SE Asia is shown by reference to

3 countries (Thailand, Indonesia, and Malaysia), each of which has its own form of cassava
production. It is concluded that in future, not only should rice growing be promoted ‘1; SE



Asia by every means but also some of those efforts should be devoted to cassava, which is an
important food for humans and animals and has considerable unexplored potential, (Sum-
mary by World Agriculaural Economics and Rural Sociology Abstracts) 102

0157
16176  MOLINA, C.; OVALLE, L. 1976, Estudio agro-econémico del procesa-
miento de la yuca en la region Nor-oriental de Barlovento. fAgrocconomic studv
oncassava processing in the northeastern region of Barlorento). Caracas, Venezuela,
Ministerio de Agricultura y Cria, 9p: Span.

Cassava, Socio-cconomic aspects. Processing. Cultivation, Costs, Income. Casave, Venezuela,
13

An agrocconomic study on cassava processing in the Barlovento region, states of Miranda
and Anzoitegui, Venezuela, was conducted to determine its characteristics and give the
necessary recommendations for greater efficiency and profitability. The methodology used
consisted of u case study of a representative sample (50 farms) of the major production
centers in the region. A survey was conducted in rural areas in order to make the necessary
adjustments; 50 farmers who process cassava were interviewed, According to data analysis, it
is concluded that this is a major cassava-growing region, Bitter cassava is preferred; there-
fore, cassava is processed for the elaboration of casave, 1ts processing is a small ramily indus-
try: rudimentary and conventional methods are used but mechanized grating has been
currently incorporated into the process. Operating profitis reduced as a consequence of Jow
unit yields. It is recommended that credit institutions establish timely and adequate loan
programs to promote crop development and that research be conducted on cassava crops in
association with maize and beans, Tables on the data obtained are included. (Summary by
.G, Trans, by 1L.M.1) 102 J0O

0158

12163 KENNIEDY, R.J. 1979, Making manioc starch in Sri Lanka: a rural indus-
trial enterprise, Appropriate Technology 6(3):4-5. Engl., IHus,

Cassava, Processing, Cassava starch, Pecling. Rasping, Washing, Drying, Sri Lanka,

A pilot project of the Fastern Technical Institute in Batdcoloa, Sri Lanka is described,
aimed at farmers who do not have access to irrigated paddy land. Cassava processing into
starch and the harvesting, peeling, grating, and drying ol tubers are described, (Swmmary
by L.M.1) 102

0159
16192 COWAN, L. 1980. The roots of power: the growing of manioc in Brazil
and Australia will lessen dependency upon oil imports, The Humanist +0.26-30, 54,
Engl,, Mus.

Cassava, Production. Alcohol, Processing,

A general description is given on the agroindustrial scheme developed by Dr. Dick McCann
for the use of the entire cassava plant in the production of ethanol, methane, and leaf
protein, based on a complex producing 230,000 t of aslcohol and 63,000 t of leaf protein/yr
and serving a farm community of 116,000 ac of which 86,400 ac would be planted to
cassava. One of the main priorities is the development of a yeast that will ferment the starch
directly into alcohol, Characteristics of the plant and details on the use of alcohol as fuel are
included. (Summary by 1.5, Trans. by 1M1 102

0160

16196 ROOT CROPS; tropical root crops are relatively unfamiliar and underused
as a source of animal feed and energy. 1980, Agricultural Information Development
Bulletin 2(4):27-29, Engl., llus,

Cassava, Marketing. Consumption. Industrializa tion, Research. Technology.
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The current and potential utilization of tropical root crops (170 million t/yr) is reported.
Cassava accounts for approx. 2/3 of the total production of these crops and is widely culti-
vated in Asia (Indonesia and Thailand), India, w, Africa and in L.A,, especially in Brazil und
Colombia. The importance of this crop, its ability to be grown in a wide range of agricultur-
al and climatic conditions and the attention it is currently given by research centers regard-
ing its potential in human and animal nutrition, as industrial starch,and as a source of fuel
(ethyl alcohol) and SCP are emphasized. Some priorities and strategies of cassava cultivation
regarding the need for low production costs, the relative abundance of labor, limited access
to land, and poor cash reserves are discussed, The role of new technologies and continued
research is highlighted, (Swmmary by 1.B. Trans, by 1.M.F.) 102 J0O
061
16553 PARKER, B.L.; BOOTH, R.IL;HAINES, C.P. 1981, Arthropods infesting

stored cassava (Manihot esculenta Crantz) in Peninsular Malaysia, Protection licolo-
gy 3:141-156. Engl,, Sum. l:ngl,, 28 Refs,, illus.

Cussava. Laboratory experiments. Storage. Cassava chips. Pests, Deterioration, Malaysia.

Samples of cassava chips were collected from different locations in Peninsular Malaysia,
Arthropods were extracted from the chips in a Berlese funnel, Ten arachnid and 60 insect
species were found. The insects included 22 species that are known as primary or secondary
pests of stored products, Of these, only 7 were listed as pests of cassava chips in a recent
review of cassava storage. Light minor storage pests, and 7 predators and 2 parasites of
storage pests, were also identified. Notes are presented on the various species in relation to
their probable roles in cassava storape. Sitophilus zeamais and Cryprolestes klapperichi were
very common in the samples but the most abundant species were Rliyzopertha dominica,
Liposcelis sp., and Tribolium castancum. The wide var. of moisture-loving species present
indicates the need for improved moisture control for the safe storage of cassava in the
humid tropics. (Awthor'’s summary) 102

0162
16170 SILVA, J.I. 1981, Brazil's gasoline replacement program increases pace as
alcohol mix goes on sale. Foreign Agriculture 19(5):12-13, Engl., 1us,

Cassava, Alcohol, Production, Ethanol. Brazil,

Brazil’s program to rep’ice gasoline with alcohol produced from sugar cane received more
support in 1980 as n.utorists there began to use a mixture of up to 20% alcohol and
80% gasoline. The many intertwined activities of the gasoline replacement program, known
as PROALCOOL, are reviewed. Sugar cane is the only feedstock now being used tor alcohol
production. Other possible alcohiol sources are being scrutinized, including cassava with an
extraction rate of 180 7 of alcohol/t, sweet sorghum and vegetable oils as a substitute for
diesel oil. {Stunmary by Abstracts on Tropical Agriculture) 102

0163
16566 OKEZIL, B.O.; KOSIKOWSKI, I°.V. 1981. Acid whey powder modifi-
cation of gari from cassava, Journal of Dairy Scicnce 64(3):416421. Engl., Sum.
Lngl., 20 Refs.

Cassava, Gari. Tubers, Fermentation,

A high protein food (11-12% protein) patterned on Nigerian gari was developed from
ground cassava tubers, acid whey powder, and soybean concentrate. The amino acid profile
of the acid whey-soy gari showed an improvement over that of the FAO and the World
Health Organization reference pattern. Flavor and texture of modified acid whey gari were
comparable to traditional gari. A 24 day fermentation of the ground cassava tubers resulted
in a characteristic tangy flavor of the product and a loss of > 50% in HCN content.
(Author’s summary) 102 C03
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0164
16569 ANDRES, C. 1979. Gel with ‘cuttable texture’ produced without heat,
Food Processing 40(6): 74-75. Engl,, Illus.

Cassava, Cassava starch, Modified ‘arches. Food products,

A bland-tasting, modified food starch based on cassava and which forms a rigid, cuttable
but tender gel without heating has been developed for use in a wide range of food
products (pic and pastry fillings and imitation jellies). Gels produced with the pre-
gelatinized cassava starch can be used under a wide range of pH and sugar content
conditions, and do not toughen with ageing. {Summary by Food Science and Technolo-
&y Abstracts) 102

0165

16564 CABRA R., E. 1980. Proyectos agroindustriales en el Darién. (Agro-
industrial projects in the Darién region). Tecnologia (Colombia) 22(127):943.
Span., Sum. Span., 6 Refs., Illus.

Cassava. Cassava programs. Cassava starch, Factories, Economics. Income. Socio-eco-
nomic aspects. Processing, Colombia,

Three agro-industrial plans have been elaborated by the IIT (Instituto de Investigaciones
Tecnoldgicas) for the Darién project (Colombia). These plans include a system for the
storage of maize and rice, the production of alcohol from banana refuse, and the manu-
facturing of starch from cassava. The following aspects are analyzed: operational charac-
teristics of cassava cultivation (subsistence farming); estimation of the capacity of the
processing plant; supply of raw material; location (Apartadd); technical aspects related
to the process of starch production; economic assessment including total capital in-
vestinent and total production costs; project evaluation; profitability; social and en-
vironmental impact. According to the results obtained in the techinocconomic evaluation
of the project, it is concluded that the project is viable, emphasizing its agricultural
aspects. (Summary, by F.G. Trans. by L.M.F.) 102

0166
16161 SEIGLER, D.S.; PEREIRA, J.F. 1981, Modemized preparation of
casave in the Llanos Orientales of Venezuela. Lconomic Botany 35(3):356-362,
Engl., 14 Refs., Illus.

Cassava. Cusave. Washing. Peeling. Rasping, Grinding. Pressing. Cooking. Detoxification.
Venezueln,

The preparation of casave and the mechanisms of detoxifying cassava in the Llanos
Orientales (Venczuela) are discussed. (Summary by Abstracts on Tropical Agriculture)
102 HO4

0167
16600 MOSCOTE M., P.;ORTIZ B., J.R. 1978. Secador de almidén de yuca a
base de energia solar, (Cassava starch drier based on sun energy). Tesis Ing, Agr.
Medellin, Universidad Nacional de Colombia. Facultad de Agronomia. 71p. Span,,
Sum. Span., 6 Refs., Illus,

Cassava. Field experiments, Cassava starch. Solar drying, Drying. Colombia.

An expt. was conducted in Medellin, Antioquia (Colombia) to determine the effects of
the space separating a glass cover and cassava starch as well as the inclined length of the
drier on the uniformity of drying in relation to the size of the starch sample. For these
purposes, a series of driers in which the starch was deposited were built and used. These
driers were placed in the sun in 2 positions: st with the surface towards the east from
9 a.m. to noon and later turned towards the west until 3 p.m, All the driers were placed
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on a 12° slope, except the check which was placed in a horizontal position. Greater solar
energy utilization was sought with the slope and the direction already mentioned. The
exposure to the sun was conducted until the samples reached a wt. that varied between
250-260 g, indicating a water % between 15-18%, as found in preliminary expt. An
optimum distance separating the plass cover from the starch was from 4.5 cm on,
because at this distance no watcr condensation (that reduces the penetration of sun
rays) is produced. The shorter the length of the drier, the more efficient. Results are
given in graphic form; it is noted that the curves try to take on the characteristics of
normal drying curves in a relative and non-absolute way since there are discontinuities or
occasional increases due to the wt. loss in the samples during the night and the time of
the day when not exposed to the sun. (Author’s summary. Trans. by L.M.F.) 102

Seealso 0020 0046 0065 0173 0184
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103 Industrial Microbiology

0168
16122 COONEY,C.L 1979. Possible applications of enzyme technology in rural
areas. /n Conference on the State of the Art of Bioconversion of Organic Residues
for Rural Commuities, Guatemala, 1978, Papers presented, Tokyo, Japan The
United Nations University, pp.54-59. Engl., Sum. Engl., 13 Refs., lllus.

Cassava. Laboratory experiments, Enzymes. Hydrolysis. Fermentation, Cellulose. Industrial
microbiclogy. Transfer of technology. USA.

1t was pointed out that the objective of using mixed cultures to degrade cellulose is to accel-
crate the production of other products such as lactic acid or butanol, not to increase sugar
yields. The question was raised as to whether modifications could be introduccd that would
make more robust strains of celluloly tic organisms better suited to fermentation processes in
rural communities. Although this may be possible, more research needs to be done. A mixed
culture, taking advantage of sugar-accumulating properties of Clostridium thermocellum,was
combined with a methane-producing bacterium. This kind of methane production has been
pursued successfully in Wisconsin (USA) but the work at the Massachusetts Institute of
Technology with mixed cultures has concentrated on production of more valuable products.
It was noted that there are many ways in which advanced research in industrialized coun-
tries can produce results adaptable for use in rural communities. {Author’s summary) 103

0169
17116 MUINDI, P.J.; THOMKE, S. 1981. Protein quality studies on rats fed on
cassava-root meal enriched with Cephalosporium eichhorniae 152 or with con-
ventional plant-protein supplements, Anima! Feed Science and Technology 6:197-

208. Engl., Sum, Engl., 26 Refs.
Cassava. Cassava meal. Protein enrichment. Animal nutrition. Laboratory animals,

Using rats, the protein content and quality of an er dched cassava root meal (CRM) biomass,
produced by growing Cephalosporium eichhorniae 152 on a CRM medium in a submerged
fermentation, was compared with that of SBM and cottonseed cake (CSC) in rats. The
contents of CP of these feeds were 38.8, 52.0, and 42.3% on a DM basis, resp., and there
were differences in their amino acid composition. N digestibility of the enriched CRM-
biomass and of CSC was lower than that of SBM. The BV of the enriched CRM-biomass was
equal to that of CSC, but lower than that of SBM. Net protein-utilization estimates for the
enriched CRM-biomass and for CSC were similar, whereas that for SBM was greater, En-
riching CRM by C. eichhoriae 152 seems to be a way of increasing protein supply for
livestock production. f{Author’s summary) 103
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0170

14586 ADAMS, R.1. 1979, Agricultural adjustment to Brazil’s alcohol program: a °

regional economic analysis, Ph.D. Thesis, Columbus, Ohio State University, 180p.
Engl., Sum, Engl., 129 Refs., Illus.

Cassava, Alcohol. Production. Cassava programs. Energy productivity. Prices. Labour.
Economics. Brazil,

The impact of the Brazilian alcohol program on the agricultural sector is assessed. A profit
maximizing linear programming model was used to examine the competitiveness of alcohol
production under current (1976- policy directed) price relationships and under a simulated
free energy market price structure, and to estimate the impact of different alcohol produc-
tion and usc levels on resource use and allocation within agriculture. Regional land and
labor use, crop competition (sugarcane, cassava, and food and feed crops), and technological
change are studied in relation to cnergy price changes and volume of energy production.
Results indicate that, at simulated 1976 conditions, alcohol produced from sugarcane and/
or cassava would be competitive with food crops at approx. US$0.85 to US$0.90/gailon
gasoline. Labor surplus areas, with low cost family labc. inputs,are competitive at slightly
lower price levels. The increased energy prices are themselves a source of increased cost of
production, but the net effect is positive and principally so in non- mechanized production
areas. The positive employment and income effects associated with energ® crop production
will help to stem the flow of rural migration tc urban centers. (Extracted from summary by
Dissertation Abstracts International) J0O0 D03

0171

15362 LYNAM, J.L. 1979. A farming system analysis of improved cassava tech-
nology. Cali, Colombia, Centro Internacional de Agricultura Tropical. 40p.

Cassava, Technology evaluation, Research, Marketing. Colombia.

The role of on-farm testing in the development of new cassava technology at the Centro In-
ternacional de Agricultura Tropical (CIAT) is described in detail. On farm cassava trials have
established a link between the rescarch program and farms in the st stages of technology
development. These trials become an integral part of research testings and evaluation; a
systems approach is utilized. l'or crop programs a systems component at the final stage of
the evaluation process is considered most effective. IFarm trials fulfill the multiple objectives
of problem identification, technology validation, and assessment of adoption constraints.
The analytical power increases with the no. and diversity of the target area. The role of
international cooperation in the modification of technology and the complexity of a farm-
ing system arc highlighted. (Surmmary by 1.B. Trans. by L.M.F.) J00

0172

15366 SANDERS, J.H.; LYNAM, J.K. 1979. Trends and yield constraints in the
production systems of beans and cassava in Latin America with emphasis on re-
search design implications. Cali, Colombia, Centro Internacional de Agricultura Tro-
pical, 49p. Engl., 21 Refs,, Hlus,
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Cassava. Economics. Productivity. Cultivation systems. Research. Latin America.

The trends and yield constraints in production systems ol beans and cassava are analyzed;
examples are given of the role of 3 types of information (mucro stage, micro stage and
critical inference stage) in the design of research for beans and cassava at the Centro Interna-
cional de Agricultura Tropical (CIAT, Colombia). It is indicated that the principal focus of
information processing in international centers is to achieve a more solid empirical support
tor sejection) of the critical inferences, which are made explicitand are then evaluated with
a4 more systematic data collection. In commodity programs there is i natural evolution to
farm level data eallection. In the evolution of crop technologies, the consequences new
technologies may have on income distribution are discussed: cassava and beans are essen-
tially produced by small tarmers outside prime agricultural areas. The choice of breeding
strategy  that involves the relationship among several disciplines is also analyzed and it is
noted that the different constraints and the different crop characteristics require different
strategies for cassava and beans to produce the sume output, a stable high-yielding var. not
dependent on high levels of purchased inputs. (Swmmary by 1B, Trany. by L.MF) 100

0173
15783 PHILLIPS, T.P. 1979, The implications of cassava processing and market-
ing for other root crops. /n Plucknett, D1 ed. Workshop on Small-Scale Processing
and Storage of Tropical Raot Crops, Honolulu, Hawaii, 1978. Proceedings. Boulder,
Colorado, Westview Press. Westview Tropical Agricultural Series, no. 1. pp.378-396
Engl., Sum. I'ngl., 16 Rels., s,

Cassava. Marketing, Processing. Cassava starch. Feeds and feeding, Food products. Prices.
g 8 p

Al tropical root crops have experienced incrrases in production during the last 15 yr, but
only cassava has expenenced substantial development of new markets. In cassava the main
developments are export markets as an animal feed mgredient in the 1°C taccounting for
approx. 10% of the prodaction) or as an industrial starch in Cunada, Japan, and the USA
taccounting for < 1% af production). The diverse markets for cassava are examined in an
attempt to identify factors which would be relevant o the market diversification for other
tropical rout crops. Additionally, new market possibilitics for cassava (single cell protein
and cthy! aleohol production) are examined and discussed in terms of their inference for
other tropical root crops. Discussion of the size of cassava production and processing activi-
ties illustrates that small seale production and processing can successfully supply even
export markets such as Thailand™s cassava starch export industry, The possibility of small-
and larpe-scale processing activities working together is also itlustrated: the chipping (small
scale) and pelleting (arge scale) plants in Thailand. It is concluded that there are unex-
ploited markets available to other tropical root crops, and that these markets need not
depend on large seale processing. However, realization of these markets may require that
processors, entrepreneurs, and governments appreciate that tropical root crops can be more
than subsistence crops. (Author’s summary) 100 102

0174
15788  ASSELDONK, 1.S.0. VAN : FABER, D.C.; STOLWUIK, H.J.J, 1980. De
betekenis vin tapioca voor de landbouwsector in Thailand en Nederland, {The impor-
lance of cassava for agri-business in Thailand and the Netherlands). Landbouwkundig
Tijdschrift 92(4):202-214, Dutch,, Sum, kngl., 13 Refs., Illus.

Cassava, Trade. Marketing. Costs, Income. Thailand.

In recent vears cassava has become a very prominent livestock feed in the Netherlands,
Germany, Federal Republic, and Belgium, Because it is cheaper, it makes it difficult for the
French farming community to sell its majze and barley for the same purpose. The role of
cassava is reviewed and it was found that a “voluntary™ reduction in cassava export will not
hurt Thailand’s economy, but will have a serious impact on the income of some 500,000
Thai furmers. If therefore export restrictions should come about, the EEC should participate
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in a crop diversification program in Thailand to alleviate the burden of those farmers, (Sum-
mary hv Abstracts on Tropical Agniculture) 100

0175
15800 NWEKE, F.1. 1980, Farm labour problems of the small landholder
cropping systems in Southeastern Nigeria, Quarterly Journal of International
Agriculture 19(2):123-134, Engl., Sum. kngl., Germ., 9 Refs,

Cassava. Socio-cconomic aspects. Costs. Income. Labour, Cultivation, Nigeria,

Agricultural production in most of SE Nigeria is dominated by small-scale producers of such
food crops as yam, cassava, cocoyam, und maize, In 1970-71 the av. area of the crops
cultivated/farmer in the regicn was 0.2 ha of yam, cassava, cocoyam, and maize. But in spite
of the scale, the small farmers face major *abor constraints and spend as much as 65% of
their annual farm expenses on hired labor used to supplement household labor. This
cropping system survey atiempts to identity the causes of and possible solutions for such
labor constraints, fAuthor's summary) 100

0176
1¢17% REEVES, W.H. 1976. A note on the 1ITA Training Program. /n Terry, k.
R. ad Maclntyre, R., eds. The International Lxchange and Testing of Cassava
Germ Plasmin Africa; proceedings of an interdisciplinary workshop, Ibadan, Nige-
ria, 1975, Ottawa, Canada, International Development Rescarch Centre, pp.57-59.
lingl., lilus,

Cassava, Research. Transfer of technology. Cassava programs. Nigeria,

The activities included in the training program of the International Instiwute of Tropical
Agriculture, 1ITA, Nigeria are described: weekly seminars, postdoctoral fellowships that are
offered each year to selected young scientists who have recentlv qualified for doctorate level
degrees; rescarch training under the supervision of IITAs main scientific staff; and crop pro-
duction technology and exiwension training (the activities are designed to create production
specialists who have a high level of technical, economic, scientific, farming, and communica-
tion competency). (Summary by I.G. Trans, by L.M.F.) J0G

0177

15770 EMPRISA BRASILEIRA DI: PESQUISA AGROPLECUAF IA. DEPARTA-
MLENTO TECNICOCIENTIFICO. 1981, Programa nacional de pesquisa de man-
dioca. (National research program on cassava). Brasilia, 64p. Port . 19 Refs,

Cassava, Research, Production. Cultivation. Pests. Cassava programs. Brazil,

A comprehensive analysis of the worldwide situation of cassava cultivation (production, arca
under cultivation, productivity, supply and demand) is given along with its situation in
Brazil (area under cultivation and production) and perspectives of Brazilian production
(domestic and foreign market, incustrialization). Lach one of the cassava-producing regions
is studied in detail: north, NI, Sk, south, and central west regarding their main cassava
growing arcas and problems of cultivation. Problems of cassava cultivation are discussed:
cropping systems, production and commercialization systems, adaptation to different eco-
systems, low fertility soil, soil management and conservation, pests and diseascs, and water
stress, The objectives and priorities of the national research program are listed. (Summary
by F.G. Trans, by I.M.F.} 100

0178
15731 ClHAYAPUTI, P.; PRAPERTCHOB, S.; SUETRONG, S.; HORNARK, A.
1979, Cassava and mixed feed industry in Thailand, /n Khon Kaen University,
Faculty of Agriculture, Cassava/nutrition project: annual report 1979. Khon Kaesn,
Thailand. pp.3244. Lngl.
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Cassava, Factories, Trade. Feeds and feeding. Thailand,

A project on the adoption of cassava in the mixed feed industry in Thailand is reported; this
being the result of the need to reduce the exports to the IIEC. The structure of the mixed
feed indusiry, its trends, growth, size and distribution of factories according to the invested
capital, no. of laborers, machinery, raw mutesial and ingredients required, market structure,
and production are analyzed. Some of the reasons given by feed millers as to the nonuse of
cassava in their industries are included: the low nutritional value of cassava as compared to
other products, making a protein additive necessary: toxicity of cassava; poor quality of
Thai products; and price fluctuations of cassava (Summary by 1B, Trans. by 1.M.1°) J00

0179
16182 PELZIR, K.M. 1978, Cassava. In . Agriculture; situation and possi-
bilities, Hamburg, German, Department of Manpower and Transmigration. TAD-
Report no. 2. pp.141-148, Engl.

Cassava. Production, Cultivation. Tuber productivity, Costs. Prices. Income,

The production area, vol. of production. and yieids of cassava during 1960-76 are analyzed
for the Kalimantan area, Borneo (Indonesia). Cultural practices and production costs (the
most important factor being labor) are also described. The 1976 market prices, farm prices,
and farm and netincomes from cassava, and return on labor are given along with recommen-
dations on cultural practices for industrial cassava cultivation, (Summary by I°.G. Trans, by
1.M.I) 100

0180
16191 VENEZUELA. MINISTERIO DI AGRICULTURA Y CRIA. 1981,
Estadisticas de raices y tubérculos: yuca. (Statistical data on roots and wmbers:
cassava). In . Anuario estadistico agropecuario 1978. Caracas, pp.168-170.
Span,

Cassava, Statistical dat: Praduction, Tuber productivity, Consumption. Cassava starch.
Trade. Venezucla,

Statisticul charts are included on the arca planted to cassava, its prodaction and yicld during
1962-78 in Venezuels; area planted and harvested, production, yield aad farm consumption/
itate during 1975-78; and starch production, imports, and value of imports during 1962-78.
(Summary by F.;. Trans, by L.M.F.) 100
0181
16522 NESTEL, B. 1980. La yuca: un retorno a las rafces. {Cassava research: a
return to the roots). £l CIiD Informa 9(2):4-5, Span., Illus,

Also in English.
Cassava, Research,

A Drief review of research on cassava supported by the International Development Research
Centre (IDRC) is given. The larg ‘nputs by the IDRC into L.A. and SE Asia should now be
phased out, but the continuation of sinall programs in African countries that have limited re-
scarch resources and of workshens on specific problems should be promoted. (Summary by
Abstracts on Tropical Agriculture) )60

0182

15706 EMPRIESA DE ASSISTENCIA TECNICA E EXTENSAO RURAL DA
BAHIA. 1977, Projeto de dlcool a partir da mandioca Itaeté-Bahia; parte agricola.
(Cassava-based alcohol program in Itaeté Bahia: agricultural aspects). Salvador-BA,
Banco de Desenvolvimento da Estado da Bahia, 115p. Port.
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Cassava. Alcohol. Factories, Cassava programs. Cultivation. Economics, Brazil .

The project of manufacturing alcohol from cassava in the region of Itaeté, Brazil is given; it
shows adequate characteristics for its establishment and involves an arca of 10,800 ha of
which 7200 are  permanently cultivated. General aspects of the project are included : lo-
cation, physical, demographical, cconomic, financial, social, and cultural characteristics, and
means of transportation, Ldaphoclimatic characteristics of the area where the project will be
established, the root production program, sales, and the cropping system are also included.
Economic and financial aspects are_described in detail, The planning system used modules
of 5-100 ha; for cach one, the potential of cassava cultivation, the definition of the corre-
sponding technological package, levels of profitability, required infrastructure, and orien-
tation of the pullic und private sectors regarding the establishinent of the project are given,
(Summary by I.B. Trans, by 1.M.F.) JOO
C183

15785 CONSTANTINO, M. 1980. Financing program for cassava production. /n
Seminar Workshop on Rooterops as Energy Sources, Los Baios, Laguna, 1980,
Proceedings. Los Baios, Laguna, Philippine Council for Agriculture and Resources
Research, pp.15-23. Lngl.

Cassave. Cassava programs. Marketing. Philippines.

The De.elopment Bank of the Philippines (DBP) financing scheme to encourage and ac-
celerate cassava production is discussed. It is also mentioned that DBP has adopted a fi-
nancing, program mainly to meet the need for a ready market for cassava. The requirements
of the w:eaflocation where financing can be exténded is also discussed. The qualifications of
borrowrrs, collateral requirements, amount of loan to be extended by DBP of releases and
marketing agreements are mentioned. fAuthor’s summary) J00

0184
16193 CROWN, F, 1981. White ele; hant tales: Venezuela's cassava processing
plants, Agribusiness Worldwide 2(1):24-29. Engl . Span., Illus.

Also in Spanish, pp.27-29.
Cassava, Economics, Processing, Factories, Venezuela.

A historical review is given on how Venezuela infused money from oil industries intc
cassava processing to develop alternative sources of animal feedstuffs by building 7
cassava processing plants (at a cost of USS 20 millior)). Currently only 2 are in use. It
seems that planners did not take the farmers of the rejfon into account during the feasi-
bility studies, “considering that the statement that they grew cassava was enough, No
mention was made of competing uses of land, government price policies, or import sub-
sidies. (Swmmary by F.G. Trans. by L.M.I7.) J00 102

0185

16573 CHANDRA, S. 1979. Root crops in Fiji. L. Production, marketing and
consumption patterns. Fiji Agricultural Journal 41(2):73-85. Engl,, Sum. Engl., 18
Refs,

Cassava. Production. Marketing. Consumption. Labour. Costs, Income. Fiji,

The carly history of root crop production in Fiji is described. Present-day semi-subsistence
production is examined under headings of Iand, labor, capital, current expenses, and produc-
tivity levels. The crop production systems for cassava, sweet potato, taro, and yams are
discus™... and an expt. leading to a production model explained. The marketing structure
for root crops involving urban markets, farmers. middlemen, and the natonal marketing
authority is considered, as arc consumption® patterns (with refcrence to dietary preferences
and problems of urbanization). Cassava, taro, yams, and swect potatoes account for >
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50% of the dai  -sergy needs of an adult rural Fijian (and slightly less for an urban Fijian).
It is concluded thai farge-scale commercial root crop production in the urban hinterlands nf
I'iji may be possible to avoid maluutrition in low-income urban families, (Summary by Food
Science and Technology Abstracts) 100

c186
16554 NORES, L.A.; RIVAS, L.; POSADA, R.: ALVARLZ, C.; DIAZ, R.O.
1976. Latin America: trend highlights on beans, beef, pork, cassava, rice and corn,
Cali, Colombia, Centro Internacional de Agricultura Tropical. Internal Document
Econ 1.2. §5p. Engl., 15 Refs,, lllus,

Cassava. Production. Trade, Prices. Consumption, Colombia.

Perspectives on the market situation of the commodities of the Centro Internacional de
Agricultura Tropical, CIAT (cassava, beans, beef, pork, rice, and maize) in 1976 are
summarized. Useful information that could serve as frame of reference is included: relative
importance of agriculture in L.A.; use and distribution of the land; population and nu-
trition; fertilizer situation and forecast. Information on production, yields, vol. of trade, and
export prices of' the aforementioned commodities is given. Regarding cassava it is reported
that total and per capita production increased consistently during the 1960’ but decreased
during the 1st half of the 1970% due to the influence of the decrease of production regis-
tered in Brazil (approx. 10%). Per capita production varied greatly in L.A. Cassava yields de-
creased in 1973 to the lowest level in 20 vr due to poor seasonal conditions in Brazil, Sever-
al tables and figures are annexed. (Swmmary by 1.B. Trans, by L.M.I.} J00

0187
16592 LYNAM, J.K. 1982, Methodology in the cassava on-farm trials : an interim
evaluation. Cali, Colombia, Centro Internacional de Ag:icultura Tropical. Serie Se-
minarios Internos S1-2-82. 38p. Engl., 4 Refs., Hlus,

Cassava, Technology evaluation. Cassava programs, Experiment design. Cultivation, Market-
ing, Ecosystems, Colombia,

The different methodological stages of cassava on-farm trials and their relationships regard-
ing the: objectives and functions of the Cassava Progtam at the Centro Internacional de Agri-
cultuza Tropical (CIAT) are outlined. Site selection, farm trial design and analysis, and some
illvstrative results are included. Trials are currently focussed on: (1) comprehension of the
factors determining yicids in traditional cassava production systems; (2) determination of
the changes in the systems necessary to support the higher yield plateau of the hybrid var.:
and (3) determination of the changes necessary to adapt these systems to the requirements
of new industrial markets. The need for clear objectives in this type of program is empha-
sized. On the other hand, the design of methodology will depend on the particular stage of
development of the research program and the particular characteristics of the crop or
cropping system. I'rom these initial trials it was concluded that yield and quality variation
was much greater between farms than between treatments, thus orientating methodology
towards working with substantial variation in the yield estimates. On-farm trials will
eventually evolve as a tool for ex-ante evaluation of integrated cassava production and
market development projects. Tables on the types of variables used and the results obtained
in trials carried out in Colombia are included., (Summary by 1.B. Trans. by 1.M.F.) J00

Seealso 0154 0157 0160



KOO OTHER ASSOCIATED COMMODITIES |

0188
12995 MONGE, F. 1979, Que lainformacion sea accesible, (Making information
accessible). Cali, Colombia, Centro Intemacional de Agricultura Tropical, Centro de
Informacion sobre Yuca. 19p. Span., 12 Refs., [lus,

Also in English,
Cassava. Information retrieval,

A description is given of a new approach to provide information to cassava workers and the
creation of a Cassava Information Center, one of a worldwide network of centers providing
highly specialized, current information to agricultural researchers. Factors are described that
have contributed to the success of this type of centre and their orientation towards the solu-
tion of food-production deficits in the world by using a commodity-oriented strategy. The
following are analyzed: the relation between information and research ; characteristics of the
Latin American scientist regarding information production and consumption; publication
infrastructure, that in Latin America is another iHlustration of the vicious circle of under-
development; the services offered by the Scientific Information Exchange Unit at the Cen-
tro Internacional de Agricultura Tropical (CIAT); and the concept of consolidated inforina-

tion that includes not only the recollection and dissemination of the results of research but
also the mechanisms that synthesize these resnlts and integrate them as scientific and

technical knowledge to contribute to the advance of science and to the solution of
problems. (Sununary by I.B. Trans. by 1.M.I'.) KOO
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K01 Rotational Schemes and Intercropping

0189
15750 MATTOS, P.L.P. DE; SOUZA, L.DA S.;CALDAS, R.C.; DANTAS, J.L.L.
1980, Utilizagdo dos espacos livies das fileiras duplas de mandioca com Crotalaria
Juncea L. (Utilization of the free space between double rows of cassava by Crotala-
ria juncea). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecud-
riv. Centro Nacional de Pesquisa de Mandioca e Fruticultura. Comunicado técnico
no. 07, 7p. Port., lus,

Cassava, Field experiments. Inter<ropping. Planting. Spacing. Legume crops. Cultivars,
Tuber productivity. Starch content, Brazil.

Crotalaria juncea was grown as green manure in 3, 4, or § rows in each space between
double rows of cassava cv. BGM-116 and BGM-001 spaced at 2.0, 2.5, or 3.0 m between the
double rows and 0.5, 0.6, or 3.7 m between plants in the rows and between the 2 rows ol
ciach double row. The hig. - st cassava root yields of 34.12 t/ha in cv, BGM-116 and 39.72 t
in BGM-001 were given by double rows 2.0 m apart with 0.6 m between the 2 rows of ‘cach
double row and between plants in the row, and these yiclds were 57 and 16%, resp., higher
than 4 control with rows 1 m apart and 0.6 m between plants in the row, Yields with 2.5 or
3.0 m between rows were not significantly different from the control and differences in
starch yield were not significant. I'resh matter yiclds of C. Juncea ranged frory 14.7 t/ha
with 2.0 m between cassava rows and 0.5 m between plants in the row and between the 2
rows of each double row to 22.64 t with 3.0 m between cassava rows and 0.7 m between
plants in the row and between the 2 rows of each double row. (Summary by Field Crop
Abstracts) KO1 D02

0190
15796 MCcINTOSHN, J.L.; EFFENDI, S.; ISMAIL, 1.G. 1980, Productivity of
tropical upland soils can be maintained and improved; five years of research in Su-
matra show Red-yellow Podzolic soils are responsive to fertilizer and good crop
management. Indonesian Agricultural Research and Development Journal 2(1):13-
16, 21. Engl,, 8 Refs,, Ilus.

Cassava, Ficld experiments. Intercropping,. Fertilizers. Productivity, Indonesia.

In most cases upland crop production has rarely been as successful as lowland rice culture.
Cassava is the basic crop in combination with either rice or maize, interplanted with le-
gumes.A long-term study was started in 1973 to evaluate the productive capacity of red-
yellow podzolic soils in S Sumatra, of which there is an estimated area of 15-20 mi'lion ha,
Results so far from this cropping systems research show that: continuous cropping of
cassava should always be accompanied by other crops to help protect the soil from the sun,
1ain, and leaching and provide mulch; fertilizer and lime applied 1o these intercrep combina-
tions will increase crop yields and residue production: with some variation the pattern maize
+ upland rice + cassava + legume can be used for most upland crop situations; the produc-
tivity of tropical upland soils with cassava as one crop in the cropping pattern can be main-
tained and even improved with the management practices suggested. (Summary by Abstracts
on Tropical Agriculture) K01 DO
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16198 KURUP, A.E.S.; SASIDHARAN, N.K.; KUMARI, S.S. 1979. “Catch”
crops for summer annual fallow, In‘ernational Rice Research Newsletter 4(5):23,
Engl.

Cassava, Field experiments. Secondary crops. Growth. India,

In 1976-78, sesame, cassava, groundnut, cowpea, sweet potato, Vigna radiata, Eleusine cora-
cana, and V, mungo were grown after winter rice at Kayamkulam, India, Cassava and sweet
potato required more time than the 110-day interval between winter and autumn rice crop.
{Summary by Fiel.' Crop Abstracts) K01

0192

15720 REGO, J.R.S. 1981, Efecto de arreglos espaciales de yuca sobre la compe-
tencia interespecifica en un cultivo intercalado de yuca con caupf. (Effect of spatial
arrangements in cassava on the interspecific competition of cassava intercropped
with cowpea). Cali, Colombia, Centro Internacional de Agricultura Tropical. 23p.
Span,, 8 Refs,, lllus.

Cassava. Field experiments. Inter-<cropping. Cowpea, Planting. Spacing, Growth. Plant
height, Tuber productivity. Colombia.

An cxpt. of cassava intercropped with cowpea was conducted at the exptl, station of the
Centro Internacional de Agricultura Tropical (CIAT) located in Santander de Quilichao (Co-
lombia) in order to evaluate different spatial arrangements as to the rate of soil cover and
light interception and to identify the spatial arrangement that minimizes interspecific
competition and maximizes the productivity of each crop. A divided-strip design was used
with 4 replications. Treatments for factor A strips (planting systems) were: (1) cassava in
monoculture; (2) cowpea in monoculture; and (3) cassave + cowpea. Those for factor B
strips (spatial arrangements of cassava and cowpea, resp.) were: (1) 1 x | and 19-2040; (2)
1.4 x 0.7 and 5040-50; and (3) 1.8 x 0.53 and 60-30-30-60. A control of cassava in mono-
culture, planted at 30 x 30 cm, was planted. Monthly observations on height and width of
cassava plants were made up to the 6th mo. and routine data on harvesting collected.
Cassava in monoculture showed a slow initial growth; at 2 mo. cassava had an av. of 33%soil
cover while in association with cowpea, the av. was 75%. In treatments of cassava intercrop-
ped with cowpeas max. soil cover was reached at 65 days. Plants in monoculture also
showed a greater growth in association, on the av. they were 26% taller at 90 days after
planting, {Summary by F.G. Trans. by L.M.F.) K01

0193

11837 LEKMAHACHAL P.; MANEEKAOW, A.; TONGHAM, A.; TIRAPORN, C.;
SINTUPRAMA, S. 1976, (Methods of intercropping cassava with peanutsl, In
Thailand. Ministry of Agriculture, Field Crop Division, Cassava research report
1976. Bangkok. Thai., Sum. Fngl,

Cassava. Field experiments. Intercropping, Groundnut, Planting. Spacing. Tuber productivi-
ty. Thailand.

Cassava/peanuts intercropping expt. were carrieu out in order to study its effects on cassava
yield. A Latin Square design was used with 4 replications and 4 treatments in which cassava
was planted at 1 x 1 m and fertilized with 8 kg each of N, P,0,,and K, O/rai (1 ha= 6.25
rai): (1) cassava monocrop; (2) peanuts intercropped within the cassava row with 4 hills of
peanuts (20 cm between hills) between 2 hills of cassava ; (3) cassava intercropped with 2
rows of peanuts (30 cm between rows and 20 cm between hills) between cassava rows, 35
cm apart from the cassava row; (4) cassava intercropped with 3 rows of peanuts (2 plants/
hill) between cassava rows. Treatment 3 gave the highest peanut yield and income compared
to the other treatments, A slight d~crease of cassava root yields was also observed. (Full
text) K01 D02
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15795 MAURYA, P.R.; LAL, R, 1980. Effects of no-tillage and ploughing on
roots of maize and leguminous crops, Experimental Agriculture 16(2):185-193.
Engl., Sun. Engl., 10 Refs., Nlus,

Cassava. Field experiments. Intercropping. Maize. Cowpea. Root development. Land prepa-
ration, Pluwing. Nigeria,

Field trials were carried out at the International Institute of Tropical Agriculture (Nigeria)
for 2 consecutive yr, to investigate root development with or without tillage, which consist-
ed of disc plowing to 20 cm depth followed by harrowing. Maize was grown as a sole crop or
intercropped with cowpea, pigeon pea, soybean, or cassava, It is concluded that root distri-
bution varied with tillage practice, crop and crop combination. The combination cassava-
maize did not allow another maize crop to be planted during the 2nd season. Root density
in the surface 0-10 cm layer of no-tillage plots was greater in plowed plots for all crops,
except soybeans. Soil moisture reserves were similar for the 2 tillage systems where maize
was intercropped with cassava and cowpea, particularly by 4-6 wk. after planting, (Summary
by Abstracts on I'ropical Agriculture) K01 D02 COI

0195

16185 ANDRADLE, L.B. DE; FRAZAO, D.AC. 1980. Sistemas de produgio em
policultivo de mandioca, milho e caupi para a microrregido Bragantina-Para, (Iro-
duction systems in polvcultive tion of cassava, maize, and cowpea for the Bragan-
ting-Pard microregion). Belém-Pard, Brasil, Empresa Brasileira de Pesquisa Agrope-
cudria, Centro de Pesquisa Agropecudria do Tropico Umido. Cireular Técnica no, 4.
27p. Port., Sum, Port., Engl., 15 Refs., Wus.

Cassava, Field experiments, Intercroppine, Maize. Cowpea, Planting, Timing, Brazil.

Seven agricultura) production systems in intercropping, rotation, and pure stands involving
cassava, maize, and cowpea were tested. The maize — cassava intercropping followed by
cowpea was the most advantageous, All pussible intercroppings were more efficient than any
pure stand. Competition among crops and the advantages of the cropping systems as alter-
natives to improve the welfare of the small farmer are also discussed. {Author’s summary),
KOl

0196
17104 PODSELVER, L. 1980, L'essartage et ses implications sur le mode de
développement en milieu de forét tropicale (Amazonie). {Shifting cultivation and
its implications on the way of development in a tropical forest environment {Ama-
zonia)). Journal d’Agriculture Traditionnelle et de Botanique Appliquée 27(1):5-
18. Fr.,, Sum. Engl., 16 Refs.

Cassava. Research. Shifting cultivation, South America.

Shifting cultivation in tropical S. America is discussed. The predominant crops involved are
cassava, maize, cocoyam, yam, and sweet potato. (Summary by Field Crop Abstracts) K01

0197

16563 INTERNATIONAL RICE RESEARCH INSTITUTE, 1979. Cropping
Systems program. Asian cropping systems network, Testing of cropping patterns,
In - Annual Report for 1978. Los Bafios, Laguna, Philippines, pp.417421,
Engl,, lllus,

Cassava. Intercropping, Maize, Rice, Productivity. Asia,
Cropping patterns suitable for several sites in Indonesia were assessed in 1977-78. At Bando-

rajaya and Gunung Sugih (partially inigated, dryland), under 5 mo. irrigation, the best
pattern was wetland rice/rice/cowpea. The promising pattern on dryland farms was maize/

84



rice intercropping with relayed cassava in the maize rows and the intercropping of maize and
cassava after the rice harvest. The total yield from this system was 36 t/ha. (Summary by
Field Crop Abstracts) K01

0198

16116 LOPLZ M., J.; LEIHNER, D.E. 1980. Control quimico de malezas en poli-
cultivos con yuca (Manihot esculenta Crantz), (Chemical weed control in poly-
cultures with cassava). Revista Comalfi 7(1/2):19-28. Span.,Sum. Lngl., Span., 4
Refs., lus.

Cassava. Field experiments. Intercropping. Maize. Beans, Cowpea. Mung beans. Groundnut,
Weeding, Herbicides, Colombia.

In view of the lack of information on the use of herbicides in polycultures including non-
commercial crop species, 2 expt. were designed to identify herbicides and doses suitable for
crop associations including cassava. A total of 6 products were tested single or in mixtures
having been chosen for their selectivity of cassava, which was considered as basic crop. Be-
sides cassava, other crops included in this study were maize, dry beans, cowpea, mung beans,
gioundnuts, Desmodium heteronl:yllum, and Crotalaria sp. Herbicides were identified with
selectivities ranging from very specific to rather broad, oxifluorfen being the most sp ific
(selective only to cassava and groundnuts) and linuron having the broadest range of selectivi-
ty (sclective of at least A crops). Two mechanisms were studied simultaneously to reduce
phytotoxicity to cach crop and increase the no. of crops not affected by the herbicides: (1)
the use of half doses of herbicides, and (2) preplanting application. While the application of
half doses increased the selectivity of all herbicides, the preplanting application practice had
this effect only with some of the tested products. The best combination showing selectivity
of all crops, except D. heterophyllum, together with an efficient weed control was linuron
+ metolachlor at 0.25 + 1.0 kg o i./ha in either pre or postplanting application. The results
further indicate that chemical weed control in polycultures is feasible using low doses of
herbicides with a wide range of selectivity. ({Author’s summary) K01 D02

Seealso 0033
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K02 Descriptive and Comparative Studies

0199

16105 WATERWORTH, J.V. 1980. Green revolution methodology in Nigeria.
lixperimental Agriculture 16(1):1-12, Engl,, Sum. Engl., 14 Refs.

Cassava. Research. Cassava programs. Experiment design. Nigeria,

In order to quickly raise food production, Nigeria in 1972 adopted the National Accelerated
lood Production Project (NAFPP), concentrating on rice, maize, wheat, sorghum, pearl
millet, and later, cassava. Under the project, a large no. of minikit demonstration trials were
laid out. Information on methodology, plot size, no. and choice of treatments, and record-

ing are given. Sumple record sheets are included. (Summary by Abstracts on Tropical
Agriculture) K02



Z00 GENERAL

0200

16568 MALOSSINI, F. 1980. La manioca, (Cassava). Terra e Sole (lialy) 35
(458):623-626. Ital., 8 Refs,, Illus.

Cassava, Production, Trade. Cassava flour, Digestibility. Animal nutrition, Toxicity.

Biological, agronomic, economic, and commescial aspects of cassava, its feeding value, toxic
properties, and utilization in animal feeding are briefly described and discussed. (Swnmary
by Field Crop Abstracts) Z00

0201

16594 CASTLLLANOS, V.H.; BOX, L. 1981. Investigaciones de yuca en Repii-
blica Dominicana: inventario de estudios realizados y en ejecucion sobre Manihot
esculenta Cr, (Cassava research in the Dominican Republic: a list of the studies
conducted and in process on Manihot esculenta). Santiago de los Caballeros, Investi-
gacion Agro-Socioldgico de la Universidad Agricola de Holanda. Centro de Desarro-
llo Agropecuario. Instituto Superior de Agricultura. Documento de Trabajo no. 1.
20p. Span., 5 Refs.

Cassava, Researck. Developmental research. Dominican Republic.

A list of rescarch work conducted or in process on cassava cultivation in the Dominican
Republic is given. Its objective is to increase the information investigators have on the
current rescarch work carried out in the country. The year, author, title, type of research
(descriptive, general or specific, and exptl.), location, and results are included for each one.
(Summary by F.G. Trans. by L.M.F,) Z00
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100

LIST OF ABBREVIATIONS

Angstrom(s)

Abscisic acid

Acre(s)

Active ingredient

Altitude

Cassava African inosaic discase
Cassava African mosaic virus
Alfalfa mosaic virus
Approximate(ly)
Aimosphere

Adenosine 5'-triphosphate
Average

6-Benzylaminopurine

Broad bean mosaic virus
Bean common mosaic virus
Bean golden mosaic virus
Bean golden yellow mosaic virus
Biochemical oxygen demand
Bean pod mottle virus

Bean rugose mosaic virus
Bean southern mosaic virus
Biological value

Bean yellow mosaic virus
Degrees Celsius (centigrade)
About (circa)

Cassava bacterial blight
Cassava brown streak discase
Cation exchange capacity
CO, exchange rate

Cassava flour

Crop growth rate

Cassava leaf meal

Cassava latent virus

Cassava meal

Centimeter

Cher~ical oxygen demand

Concentrated
Concentration

Crude protein

Calcium stearyl lactylate
Cassava starch wastes
Coefficient of variation
Cultivar(s)

IBA

ie.
IU

kat

kcal
kg

KNap

2 d-dichlorophenoxyacetic acid
Dry matter

Deoxyribonucleic acid
Emulsifiable concentrate
Lthylenediaminete traacetic acid
European Economic Community
For example

Enzyme- linked immunosorbent
assays

Ethyl methane sulfonate
Experiment

Experimental

Degrees FFahrenheit

Foot candles (10.76 lux)
Farmyard manure

Gram(s)

Giga (10°)

Gibberellic acid

Gallon(s)

Gross energy

Glucose entry rates

Gas-liquid chromatography
Government

Governmental

Hour(s)

Hectare(s)

Hydrocyanic acid
Hydroxypropy! distarch phos-
phate (modified cassava starch)
Harvest index

Indoleacetic acid

Indolebutyric acid

Inches

That is

International unit

Joule

Katal(amount of enzymatic ac-
tivity that converts 1 mole of
substrate/s)

Kilogram-calorie(s)

Kilogram(s)

Kilojoule

Kilometer(s)

Potassium naphthenate



LAD
LAI
Iat.

LD,
LER
LPC

M

m
max.
MC
ME
meq
met,
mg
mho
min.
min
ml
mm
mo.
mol.wt,
m.p.
NAA
NAD

NADH

NAR
NCE

NER
nm
no.
NPFs
NPR
NPU

OM
oz

Pa
PAN
PCNB
PDA
PER

pphm
PRI
ppm
PSA
pv.
resp.

Rf

Kiloroentgen(s)

Liter(s) (only in combination
with no.)

Leaf area duration

Leaf area index

Latitude

Pound(s)

Mean lethal dose

Land efficiency ratio
Leaf protein concentrate
Lux

Mega

Molar

Meter(s)

Maximum

Moisture content
Metabolizable energy
Milliequivalent(s)
Methionine

Milligram(s)

Reciprocal ohm
Minimum

Minute(s)

Milliliter(s)

Millimeter(s)

Month

Molecular weight

Melting point
a-Naphthalene acetic acid
Nicotinamide adenine
dinucleotide
Nicotinamide adenine
dinucleotide, reduced form
Net assimilation rate

Net CO, exchange
Northeast

Net energy ratio
Nanometer(s) (10° m)
Number(s)

Negative production factors
Net protein ratio

Net protein utilization
Northwest

Organic matter

Ounce(s)

Probability

Pascal(s)

Pexoxyacetic nitrate
Pentachloronitrobenzene
Potato dextrose agar
Protein efficiency ratio
Hydrogen ion concentration
Parts per hundred million
Pre-planting incorporation
Parts per million

Potato sucrose agar
Pathovar.

Respective(ly)
Retardation factor-chro-

RGRs

RNA

S10,w

SBM
SCN
Scp
SDS
sp.

spp.
SSL

TDN
temp.

TIBA

TLC
™V
TSH
UDPG
UMS

var,
VFA
vol.

VPD

vpm

wk.
wP
wt,
YFEL

YVASHFVAAVRE Tea>n o ®™ag

matography

Relative growth rate
Relative humidity
Ribonucleic acid

Svedberg unit of sedimentation
coeff. (107 g)

Second

Sedimentation coefficient cor-
rected to water at 20°C
Soybean meal

Thiocyanate

Single cell protein

Sodium dodecyl sulfate
Specie

Species

Sodium stearyl-2-lactylate
Ton(s)

Total digestible nutrients
Temperature

Tryysin inhibitor activity
2,3,5-Triiodobenzoic acid
compound with N-methylmetha-
namine

Thin-layer chromatography
Tobacco mosaic virus
Thyroid-stimulating hormone
Uridine diphosphate glucose
Unmodified cassava starch
Ultraviolet

Variety(ies). varictal
Volatile fatty acids

Volume

\'apor pressure deficit
Volume per million

West

Week

Wettable powder

Weight

Youngest fully expanded leaves
Year(s)

alpha

beta

gamma

delta

epsilon

lambda

pi

psi

Per

Micro

Percent(age)

More than, greater than
Less than

Equal to or less than

Equal to or greater than
Plus or minus

Diameter

Much less than

Much greater than
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FOREWORD

CIAT’s documentation activities are focused on three research
areas: cassava (Manihot esculenta Crantz) production and uti-
lization, field beans (Phaseolus vulgaris L.) as grown under tropical
conditions, and tropical pasture species and their management. The
goal of the Documentation Center is to disseminate research results
and report ongoing activities in these three areas.

This journal of analytical abstracts, which replaces the former
combination of abstract cards and yearly cumulative volumes, is
designed to provide users with both an update service and a perma-
nent record of information that contains essential data for their re-
search activities. The abstracts are categorized in broad disciplinary
fields to facilitate rapid scanning. Additionally, abstracts are subject
and author indexed to enable more comprehensive consultation.
When retrospective or exhaustive coverage of a topic is desired,
mechanized bibliographic searches of the entire document collection
can be provided by CIAT’s Documentation Center. Abstracts of all
articles that match the topic of interest are provided to users of this
mechanized scarch service. The full text of every article abstracted
by the Documentation Center is available, through the Center’s
photocopy service.

No one publication can cover the whole range of information
needs. Other CIAT publications dedicated to keeping users aware of
research developments in their respective fields include:

Pages of Contents - a current awareness reference to articles
published in more than 500 scientific and technical journals. Every
article indexed can be ordered through the Center’s photocopy
service.

Cassava Newsletter (Yuca - Boletin Informativo) - a technical
newsletter that provides information regarding cassava research in
progress throughout the tropics.



Pastos Tropicales - Boletfn Informativo - a newsletter on pasture
research and on new developments in the tropical pastures network.

Hojas de Frfjol - a newsletter on bean breeding, agronomy, and
cropping systems, and on the activities within the bean researchers’
network.

We believe that each of these types of information plays a key role
in research aimed at increasing agricultural productivity in the
tropics. It is our hope that this range of publications satisfies the
various information needs of our users.
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A GUIDE FOR USERS

Components of a reference Sequential number in this
" journal

0012

ES, F ; FEITOSA, EP.G.;
RESENDI, JLM. 1 andi (Manthot_esculenta

N v
Crantz). (Soluble sugars in cassava). Revista Ceres 27(151):325-328. Port., Sum.
q Engl., 11 Refs. 4 5 6 .

8<—Casuva, Laboratory experiments. Tubers. Analysis, Carbohydrate content. Clones. Brazil,

9~—Total soluble carbohydrates, reducing and non-reducing sugars on 10 cassava clones, culti-
vated in the state of Minas Gerais, Brazil were analyzed, The analyses were cartied out
spectrophotometrically by the Telss' Reagent after extraction by mechanical shaking with
cthanol 50% (v/v). Av, obtained, in mg/g of green matter, ranged from 1.3-7.8 of reducing
sugars; 6.1-21.8 of non-reducing; and 7.5-29.6 of total sdluble carbohydrates. Statistical
analyses showed significant differences among clones (P < 0,05), and 1 correlation coeffl-
cicnt (r = + 0.8) between reducing and non-reducing sugars, (Author’s summary) S(E

10 11
1- Accession number 5- Source 9- Summary
2- Author(s) 6- Pages 10- Abstractor and/or
3- Original title 7- Additional notes translator
4- Title translation 8- Descriptors 11- Subject categories

Note: The use of abbreviations in the abstracts has been standardized
by the Information Center. A complete list of these abbrevia-
tions is included at the end of this journal.

Use of indexes

The author and subject indexes at the end of this journal were
elaborated in collaboration with CIAT’s Data Services Unit . These
indexes serve as guides for the user to carry out his own information

searches.



Author index

Here you will find the complete list in alphabetical order of
the authors of the documents summarized in this issue. The four-
digit numbers at the right hand side of cach author correspond to the
sequential numbers of appearance of the documents herein (the num-
ber centered above the abstract).

Subject index

This index presents a list of terms in alphabetical order to
which the user can translate his information needs on specific topics.
To facilitate his search, most of these terms or general topics cover
other subjects, and thus the user will find up to two more levels of
specificity.  The four-digit numbers under the terms correspond to
the sequential number of the documents within this issue.

Photocopy requests

In some cases, the information contained in the abstract satis-
fies the needs of the user. However, if there is an interest in having
the complete document, photocopies can be requested by indicating
the access number that appears at the upper left corner of the refer-
ence. Send your request to:

Documentation Services Unit
Photocopies Section

CIAT

Apartado aéreo 6713

Cali, Colombia, S.A.

Payments can be made by check (in US dollars or Colombian
pesos) payable to CIAT, or CIAT, AGRINTER or UNESCO coupons,
For Colombia the cost of each photocopy is Col.$4.00 or US$0.10;
for other countries, US$0.20. Payments should be made in advance.

vi
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C00 PLANT PHYSIOLOGY

0202
16541 EZETA, F.N.; CARVALHO, P.C.L. DE 1981. Micorrizas, uma simbiose
indispensdvel para o crescimento da mandioca. (Mvcorrhizae, an essential symbiosis
Jor cassava development). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesqui-
sa Agropecudria. Centro Nacional de Pesquisa de Mandioca e Fruticultura. Pesquisa
em andamento no. §. 2p. Port.

Cassava, Research.Mycorrhiza. Brazil.

The ability of cassava to grow and produce on low-fertility soils is briefly described. This
characteristic has been attributed by investigators in physiology and nutrition to the
efficient mycorrhizae in cassava which allow P and other nutrients to be extracted from very
poor soils, Current rescarch seeks to determine soil conditions that favor mycorrhiza for-
mation and fung species of greater affinity to form mycorrhiza in cassava. (Summary by F.
G. Trans. by LM.I-) C00

0203
16151 KEATING, B.A.; EVENSON, J.P. 1981. Cassava response to temperature,
In Cassava Research Program. St. Lucia, Australia, University of Queensland. De-
partinent of Agriculture. pp.50-55. Engl., llus.

Cassava. Laboratory experiments, Cultivars, Temperature, Growth, Tuber productivity. Aus-
wralia.

The effects of temp. on cassava growth and development were examined in a series of
controlled environment studies at the U. of Queensland Rescarch Station, Redland Pay,
Australia. Cv. M AUS 10 and M AUS 7 were used at day/night temp. of (1) 34/28, 28/22,
and 22/16°C, and (2) 28/28, 28/22, and 28/16°C. Higher temp. promoted all aspects of
shoot growth, except forking which was inhibited in M AUS 10 at 34/28°C and delayed at
28/28°C. Tuber yicld was highest at 28/22°C as plants at this combination produced highest
DM along with a high distribution ratio to storage roots in both M AUS 7 and M AUS 10.
(Summary by I'.G. Trans, by L.M.F,) CO0 COl DOI

0204
16542 CARVALHO, P.C.L. DL; EZETA, I°.N. 1981, Influéncia do fotoperiodo
sobre a wuberizagio da mandioca. (/nflucnce of photoperiod on cassava tuber de-
velopment). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecud-
rig. Centro Nacional de Pesquisa de Mandioca e Iruticultura, Pesquisa em andamen-
to no. 3.2p. Port., 3 Relts,

Cassava, Laboratory cxperiments. Photoperiod. Cultivars, Tuber development. Cassava
programs, Brazil,

Research was conducted at the headquarters of the Centro Nacional de Pesquisa de Mandio-
ca ¢ Fruticultura (CNPMI) in Cruz das Almas, Bahia, Brazil to identify the degree of sensiti-
vity of the most common cassava var. to different photoperiods and the hour of the day
when max. DM accunmiulation occurs in the roots by extending day time with artificial light.
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With the information obtained photoperiod-insensitive cv. were selected, which can be used
in breeding programs or distributed to the different Brazilian ecosystems. (Summary by F.
G. Trans, by 1.M.F,) C00 COl D01

0205

17129 CONNOR, D.J.; PALTA, J. 1981. Response of cassava to water shortage,
3. Stomatal control of plant water status. Field Crops Research 4(4):297-311.
Engl., Sum, Engl,, 24 Refs., Illus,

Cassava, Ficld experiments. Cultivars, Water stress. Stomata,

Diurnal measurements of leaf water potential and the diffusive conductance of the abaxial
surface of 2 cassava cv.,M Col 22 and M Mex 59, were made on 3 occasions on field grown
plants during a 10-wk. period of rainfall exclusion. Conductances of about 10 mm/s were
observed in the rainfed plots but generally the mean conductance was in the range 3-5 mm/
s. The min. water potential of -1.8 MPa. was observed in the rainfed plots. Water shortage
caused reduction in mean conductance to < 1 mm/s at which level the control of water loss
maintained leaf water potential > -1.5 MPa. at all times. Stress plots recovered more slowly
during the late afterncon but during the day had higher leaf water potentials than the
controls. At the same levels of leaf water potential the conductance of M Mex 59 was less
than that of M Col 22 in both control and stress plots. Measurements are also reported of
the stomatal distribution, density, and pore size for both fully expanded leaves and those
whose expansion was scriously restricted by the water shortage. (Author’s summary) C00
D01

0206

13444 |KL, LF.; THURTELL, G.W. 1981. Water relations of cassava: water
content, water, osmotic and turgor potential relationships. Canadian Journal of
Botany 59(6):956-964. Engl., Sum. Engl,, Fr., 37 Refs., {lus.

Cassava. Laboratory experiments. Cultivars, Water requirements (plant). Soil moisture, Plant
physiology.

The relative water content (RWC), water potential (v L), osmotic potential (¥ n), and turgor
pressure (\llp) relationships were studied in indoor-grown cassava cv. CMC9 and MCOL 113
(low and high starch, resp.). At low soil moisture tension, RWC and v fell to min. values
during the day but recovered considerably at night. In turgid leaves ¢ = was -970 and -1000
kPa,in CMC9 and MCOL 113, resp. Diurnal variations in ¢ were smail in both cv.; those in
¥p, were larger and paralleled changes in | A marked hysteresis was evident in the RWC/
¥ and RWC/y, data obtained during the drying cycle. When ¥ and ¥ were changed
rapidly by switching the lights on and off at short time intervals, no hysteresis was observed
in the data. (Summary by Soil and Fertilizers) C00 D01

0207
16643 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980,
Physiology. /n— . Cassava Program 1980. Annual Report. Cali, Colombia, CIAT
Series no. 02ECI-80. pp.5-9. Lngl., Illus.

Also in Spanish,

{Cassava. Laboratory experiments, Water stress. Tuber productivity. Dry matter. Starch
content. Leaf arca. Photosynthesis. Colombia.

Research of the physiology section was centered on identifying the characters associated
with high root yields and quality in cassava under stress conditions. Plant reaction to water
stress was studied, specifically regarding growth and yields of var. M Mex 59 and M Col 22
with a period of artificial rain exclusion. Observations were made throughout the stress
period and subsequent recovery. Water stress reduced LAl notably although M Mex 59

2



maintained a LAI approx. twice that of M Col 22 during the stress period. LAI for both var.
increased during recuperation and by final harvest (10 mo.) they were similar in both
control and stressed plants. DM and starch contents increased during the stress period but
decreased during recuperation. (Summary by F.G, Trans, by L.M.I.) C00 D01 D03

0208
13438 IKE, L.LF,; THURTELL, G.W. 1981. Osmotic adjustment in indoor grown
cassava in response to water stress, Physiologia Plantarum $§2(2):257-262. Engl.,
Sum. Engl., 28 Refs., Illus.

Cassava, Laboratory experiments. Cultivars, Water stress. Soil moisture, Plant physiology.

Using cassava cv. Llanera (CMC 9) and Colombia 113 (MCOL 113), low and high starch
yielding, resp., water content/water potential relationhsips in stressed and unstressed plants
were studied to ascertain the magnitude of osmotic adjustment in response to water stress
and the mechanism of such adjustments, At any leat water potential the water content was
higher in stressed plants. The osmotic potentials of turgid leaves (100% relative water
conient) were -0.97 and -1.00 MPa,in unstressed plants of cv. CMC 9 and MCOL 113, resp.
In stressed plants, the values were -1.13 MPa, (CMC 9) and -1.14 MPa, (MCOL 113). The
0.140.16 matric pressure (MPa) osmotic potential difference between stressed and
unstressed plants suggested that a stress-induced osmotic adjustment occurred in both cv.
The bulk volumetric elastic moduli at turger pressures above 0.10 MPa.were 9.84 MPa (CMC
9) and 13.58 MPa. (MCOL 113) in unstressed plants. The higher values found in stressed
plants, 14.56 MPa. in CMC 9 and 16.91 MPa.in MCOL 113, suggested a stress-induced de-
crease in cell wall elasticity. Hence, the obscrved shift in the water content-potential re-
lations in cassava involved both an osmotic adjustment and a decrease in cell wall elasticity.
Increasing the no. of stress cycles/plant did not cause a furth. : displacement of the water
content-potential curves, (Author’s summary) C00 DO1

0209
16145 HICKS, L.N.; FUKAL, S. 1981. Nutrient loss and redistribution in cassava
during leaf shedding, /n Cassava Research Program. St. Lucia, Australia, University
of Queensland. Department of Agriculture, pp.78-83. Engl,, 3 Refs,, lllus,

Cassava. Leaves. Defoliation, Mineral content, N, P. K. Plant physiological processes. Austra-
lia.

An expt. was conducted to determine nutrient loss and redistribution in cassava during leaf
shedding. Cv. M AUS 7 was planted in Redland Bay, Queensland (Australia) in Nov. 1978 to
determine the suitable rates of N and K. I'our treatments were chosen for the study of leaf
shedding with 4 replicates. FFor eacly of the 16 plots, 9 av.-sized stems were chosen from 9
adjacent plants and on April 30, 1979, 5 leaves on every tenth node of the axis of each stem
were tagged, beginning with the top visible leaves. During the exptl. period, almost no new
leaves were produced. Tagged leaves were sampled on April 30, May 17, June 12, and July
2. One tagged leaf from cach node position was taken from each plot for a total of 16 leaves
for each node position. During these days, shed leaves with tags were collected from the
ground as well as on June 22, July 13 and 27, and Aug. 27. These were then oven dried
and weighed. Dry material was then ground and N, P, and K concn. were measured, The
av. no. of shed leaves on any node increased gradually. There were marked effects of the
node position on N and P conen. K concn. varied little among leaves of different ages, and
the decrease with time was also small, (Summary by I.G. Trans, by 1.M.1-.) C00
0210

17194 HOWELER, R.H.; ASHLER, C.J.; EDWARDS, D.G. 1982, Establishment of
an effective endomycorrhizal association on cassava in flowing solution culture and
its effects on phosphorus nutrition, New Phytologist 90:229-238. Engl., Sum.
Engl., 35 Refs.

Cassava, Laboratory experiments. Cultivars. Inoculation. Mycorthiza, Nutrient solution.
Nutritional requirements, P, Dry matter, Nutrient absorption.


http:0.14-0.16

Light cassava cv. were grown with or without mycorrhizal inoculation in flowing solution
cultures containing approx. 0.1, 1, 10 or 100 uM phosphate. Rice, maize, cowpua, and
Irench bean were included in the expt. for comparative purposes. Cassava required a higher
external P concn. for max, yield (> 10 uM) than the other species (= | A regardless of the
inoculadon treatments. Roots of inoculated cassava plants were heavily infected with vesicu-
lar-arbuscular endophytes at 0.1 and 1 uM phosphate, but not at 10 or 100 uM. Noninocu-
lated cassava plants were free of infection, and no infections were observed in any treatment
on the other species. At 1 uM phosphate, infection of cassava roots was associated with large
increases in whgle plant dry wt.,P concn. in tops and roots, and total P uptake. At 0.1 uM
phosphate there were also substantial increases in P conen. in tops and roots but the in-
fected cassava plants were still severely P-deficient and growth was not imoroved, The
results are discussed in relation to the present state of knowledge about the P nutrition of
cassava. (Author’s summary) C00 DO|

See also 0225

When  requesting photocopies, do not
forget to cite the five-digii number ap-
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each reference,




CO01 Plant Development

0211
16135 FUKAI S.; KEATING, B.A.; HAMMER, G.L. 1981. Development of a
cassava growth mrodel. /nn Cassava Research Program. St. Lucia, Australia, University
of Queensland. Department of Agriculture. pp.91-92. Engl.

Cassava, Growth. Climatic requirements. Soil requircments, Australia.

A cassava growth model has been developed in order to estimate economic yield from a set
of environmental and soil factors under standard cultural conditions with cv. M AUS 7 in
northern Australia. Several submodels which describe particular processes of cassava growth
are mentioned. (Summary bv F.G. Trans. by L.M.F.) C01

0212
13356 HOSTALACIO, S. 1978. Fisiologia da mandioca, (Cassava — physiology).
Lavras-MG, Brazil, Escola Superior de Agricultura de Lavras. 37p. Port., 47 Refs,,
1llus,

Paper presented at Curso Intensivo para Capacitagdo de Técnicos ¢ de-Mio-de Obra
Especializada para a Cultura da Mandioca, Lavras, 1978.

Cassava. Research, Adaptation. Temperature. Growth. Branching. Leaf area, Photoperiod.
Photosynthesis,

A literature review on research conductea “n different aspects of physiology of the cassava
plant is given. Aspects on adaptation to lat., temp., and raintall are discussed. Results of
rescarch on the effect of temp. on cassava growth, leaf size, and branching are given. Physio-
logical aspects of the development of leaf area, photosynthesis efficiency, LA, the effect of
the photoperiod on root formation, mechanisms of root formation, photosynthesis, and the
relationship between production and accumulation sites are considered., A ideal type of
cassava plant determined by computer is described. (Summary by A.J.C. Trans. by L.M.F.)
C01 D01
0213

16139 BAKER, G.; FUKAL S.; WILSON, G.L. 1981. Effects of water stress on

cassava at different growth times on subsequent growth and tuber yicld. /n Cassava

Rescarch Program. St. Lucia, Australia, University of Queensland. Department of

Agriculture. pp.88-89. Engl., | Ref.

Cassava. Water stress, Growth, Tuber productivity. Australia,

An expt. was designed to examine if severe water stress improved the distribution ratio to
tubers and if plants at different stages of growth responded to water stress differently. The
3 treatments were irrigation, rainfed, and limited water supply by excluding most of the
rainfall. Plant populations of 2 different stages of growth (cv. M AUS 7) were subjected to
water stress at 2 different times (March-April, April-May). Plant response to water stress was
assessed from sequential harvests, and leaf appearance rate and icaf senescent rate were
estimated. Data obtained will be used to construct a water balance model. (Summary by
F.G. Trans, by L.M.F.) C01 D03



0214
17173 GHUMAN, B.S.; LAL,R. 1981, Cassava: growth and plant-water relations
in relation to water table depth and flooding. 1ITA Rescarch Briefs 2(3):7-10.
Engl., 4 Refs., Mus.

Cassava, Field experiments, Soil water, Cultivars, Growth. Transpiration. Water require-
ments (plant),

The influence of constant water table depths and transient and continuous flooding on
growth, yield, and plant-water relations of cassava plants is briefly described. Seven drainage
treatments were studied in field lysimeters: (1) WT,; (water table maintained at 15 cm
depth from soil surface); (2) WT,,; (3) WTg,; (@) WT,,; (5) WTpo (control); (6) TF
(transient flooding); and (7) continuous flooding. Plant height, leaf no., and tuber yield/
plant were affected by the different water table depths and flooding treatments. In all
treatments, leaf water potential of cv. TMS 30001 and Isunikankiyan decreased with the
advance of the day until 1445 h and increased thereafter. The increase of leaf diffusive
resistance during the 1st 2 days of flooding was approx. 6 times for var. TMS 30001 and 2.5
times for Isunikankiyan. Lxcess soil moisture in TF, WT,,, WT,,, and continuous flooding
caused leaf wilting, (Summary by F.G. Trans. by LM.F.)-C01 DOl

Seealso 0203 0204 0245 0248 0257 0259 0263 0266



C03 Chemical Composition, Methodology
and Analyses

0215
17183 IKEDIOBI, C.0.; ONYIA, G.O.C.; ELUWAH, C.E. 1980. A rapid and
inexpensive enzymatic assay for total cyanide in cassava (Manihot esculenta Crantz)
and cassava products. Agricultural and Biological Chemistry (Japan) 44(12):2803-
2809. Engl,, Sum. Engl., 26 Refs., 1llus.

Cassava. Analysis. HCN content. Linamarase. Enzymes. Tubers. Tapiocas. Cassava chips.
Cassava flour. Nigeria.

The well-known alkaline picrate test for cyanide has been improved by incorporating an
enzymatic stcp to make the assay much more specific and quantitative. The sensitivity or
detection limit of this method was found to be 0.16 pg/cm?® while the precision as indicated
by the C.V. was 3%. The method was, in addition, found to be'rapid. simnple, inexpensive,
and ideally suited for the analysis of large no. of cassava tissues and products, such as may
be encountered in cassava agronomy and breeding work or in industrial guality control lab.
A trained operator working alone consistently analyzed at least 700 samples/day using this
assay method. {Author’s summary) C03 102

0216
17186 ANOSIKE, E.O.; UGOCHUKWU, E.N, 1981. Characteristics of rhodanese
from cassava leaves and tubers. Journal of Experimental Botany 32(130):1021-
1027. Engl., Sum. Engl,, 19 Refs,

Cassava, Enzymes. Rhodanese. Cortex. Leaves. Detoxification. HCN.

Rhodanese activity has been established in the leaves, in the peel, and in the flesh of the
tuberous part of cassava. The pattern of distribution of enzyme activity is shown to follow
that of the concn. of the cyanogenic glucoside estimated on the basis of HCN released. For
the 1st time, the presence of rhodanese is reported in higher plant tissues other than the
leaves. Identity has been established between rhodanese from peel, leaves, and flesh of the
cassava plant. The enzyme is inhibited by cyanide in the absence of thiosulphate or cysteine.
Rhodanese is suggested to play a role in the detoxification of cyanide in cassava. {Author’s
summary) C03 HO4

0217
16565 OLORUNDA, A.O., AWORH, O.C.; NUMFOR, F.A. 1981. Technical
note: predicting quality of cassava products with the aid of chemical and rheolo-
gical properties. Journal of Food Technology 16(4):447450. Engl., 10 Refs,

Cassava. Laboratory experiments, Tubers, Cultivars. Analysis. Starch content. Gari. Nigeria,

The chemical and rheological properties of the tubers of 5 selected cassava cv. {Isunikakiyan
(local), 30555, 30375, 30395, and 60444} and their relationship with the quality of the
processed product, gari,were studied. Ten-mo.-old roots were harvested from uniform trial
plots at the International Institute of Tropical Agriculture, Ibadan, Nigeria. The roots from
cach cv. were divided into 3 groups for fresh analysis, starcli extraction, and processing into
gari. Little difference was observed in the starch content of assessed tubers, Significant var.

7



differences in amylose content and pasting characteristics of the starch were noted. Gelation
time of the starch also varied between cv. but bore no relationship with max. viscosity or
amylose content. Sensory cvaluation of gari made from the cassava c:. showed a definite
preference for the local cv, Isunikakiyan in terms of color and flavor over the other var.
{Summary by F.G. Trans. by L.M.F.) C03 102

Seealso 0224 0230 0302 0310 0340



D00 CULTIVATION

0218

16638 CLENTRO INTERNACIONAL DI AGRICULTURA TROPICAL. 1980.
Agronomy. /n ____ . Cassava Program 1980. Annual Report. Cali, Colombia. CIAT
Series no. 02LC1-80. pp.39-58. Lngl,, 1llus,

Also in Spanish,

Cassava. Ficld experiments, Technology evaluation. Cultivars. Tuber productivity. Adap-
tation. Tissue culture. Inter-cropping. Cowpea. Cuttings. Storage. Colombia.

The results of regional trials for promising cassava var, under uniform improved technology
are given, Trials were conducted in Media Luna, Chigorodo, Carimagua, Rio Negro, San
Martin, CIAT-Palmira, CIAT-Quilichao, and Caicedonia. In 7 of the 8 sites, var. M COL
1684, CM 342-55, and CM 489-1 outyiclded the best local clones. Var. M COL 1468, M
COL 1684, and M COL 22 tested over 45, 40, and 40 cycles, resp. have produced weighted
av. yields of 29.1, 30.8, and 22.0 t/ha, resp. Yields of the 1st 2 are both high and relatively
stable while yields of M COL 22 are lower and unstable. The Centro Internacional de Agri-
cultura Tropical tested and simplificd the single leaf-bud cutting technique for the inter-
national transfer of cassava var. in a joint project with Philippine workers, Trials were
conducted on chemical weed control in cassava in monoculture and in mixed cropping
systems. The response to N-P-K fertilization in cowpea/fcassava intercrops was determined.
Studies were couducted to determine the effect of chemical treatments and storage duration
of cuttings on germination, early growth, and canopy formation. (Summary by F.G. Trans.
by L.M.F.) DOO
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15769 MORALS, O. DE; MONDARDO, E.; VIZZOTTO, V.J.; MACHADO, M.O.
1981.  Adubagio quimica ¢ calagem da mandioca. (Chemical fertilization and
liming on cassava). Floriandpolis, Santa Catarina, Brasil, Empresa Catarinense dc
Pesquisa Agropecudria, S.A. Boletim Técnico no. 8. 20p. Port., 17 Refs., lllus.

Cassava, Ficld experiments. Fertilizers. N. P. K. Agricultural lime, Tuber productivity.
Brazil,

In 1976-79, cassava cv. Mandim Branca and Mico were used in fertilizer trials at 4 sites in
the state of Santa Catarina and 3 in the Vale do Itajai (Brazil), P, K, N, and Ca were applied
individually or in combination at various rates and at different times in the growth cycle. At
Ituporanga there was no response to N, but at Ararangud, where the soil had a low OM
content, yield increased at 90 kg N/ha. Cassava yield at Ituporanga and Riosul responded at
80 kg P,O, /ha. In the southern regions levels of K in the soil were low and crops responded
to 80 kg K,O/ha, but in the Vale do Itajai K levels were high and there was no response,
The effect of liming on tuber yield depended on soil pH. (Summary by Soil and Fertilizers
Abstracts) DOI D03

0220

17126 NAIR, P.G.; MOHAN KUMAR, B.; RAJENDRAN, N. 1980. Effect of
different sources of potassium on the yield and quality of cassava. Journal of Root
Crops 6(1/2):7 i-24. Engl., Sum, Engl., 11 Refs,

Cassava, Ficld experiments. Fertilizers, K. Tuber productivity, India,

The effect of application of Schoenite and Syngenite, 2 indigenous sources of K, on the
yield and quality of cassava, was compared with KCl and wood ash at different levels of
K, O in acid laterite soil during 1973-76 at the Central Tuber Crops Rescarch iastitute farm
(Trivandrum, India). These 2 sources were at par with KCl in increasing the tuber yield of
cassava, The different sources did not show much influence on starch and HCN contents of
tubers, residual available K and K uptake by plants, while increasing levels of potash appli-
cation resulted in an increase in starch content and a decrease in HCN content of tubers,
Among the different levels tried, 100 kg K, O/ha was found to be the optimum for tuber
yield. (Author’s summary) DO1 D03

0221
16543 DANTAS, J.L.L.; GOMES, J. DE C.; MATTOS, P.L.P. DE 1981. Bio-
fertilizagio em mandioca (Manihot esculenta Crantz). (Biofertilization in cassaval,
Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecudria. Centro
Nacional de Pesquisa de Mandioca ¢ Fruticultura. Pesquisa em andamento no. 4,
3p. Port., 2 Refs.

Cassava, Ficld experiments. Green manures, Fertilizers. N, P, K, Tuber productivity, Brazil,

An expt. was conducted at the Centro Nacional de Pesquisa de Mandioca e Fruticultura
(CNPMF), in Cruz das Almas, Bahia, Brazil to determine the influence of the application of

10



green manures on cassava yield, The trial was divided into 2 stages; the Ist included the se-
lection and planting of 4 Ieguminous species (jack beans, beans, cowpea, and Dolichus la-
blab). Treatments were : (a) pulses with no fertilizer; (b) pulses + P; (c) pulses + PK;and (d)
pulses + NPK. The 2nd stage will correspond to cassava planting in strips previously planted
to pulses, keeping a strip for chemical fertilization. (Summary by F.G. Trans. by LM.F.)
D01 D03

0222

16141 PATTERSON, R.; FUKAI, S.; EDWARDS, D.G. 1981. Potassium nu-
trition of ficld grown cassava. /n Cassava Research Program. St. Lucia, Australia,
University of Queensland. Department of Agriculture. pp.94-95. Engl.

Cassava, Ficld experiments. Fertilizers, K. Tuber productivity. Absorption. Australia.

The results of a series of expt. conducted at Mt, Cotton, Caloundra Downs, and Bribie
Island (Australia) to determine the response of cassava cv. M AUS 7 to the application of K
in term$ of yicld and uptake and distribution of K in the plant are given. No response to the
application of K was recorded. (Summary by F.G. Trans. by 1.M.F.) D01 D03

0223
13402 LOPES, A.S.; GUEDES, G.A. DE A, 1978. Consideragdes sobre calagem
¢ adubagdo quimica para a cultura da mandioca, (Considerations on liming and
chemical fertilization in cassava). Lavras-MG, Brazil, Escola Superior de Agricultura
de Lavras. 33p. Port., Sum. Port., 20 Refs., Illus.

Paper presented at Curso Intensivo para Capacitagao de Técnicos e de-Mao-de Obra
Especializada para a Cultura da Mandioca, Lavras, 1978,

Cassava, Agricultural lime. Fertilizers. N. P. K. Ca. Mg, Nutrient absorption.

A literature review is given on the following aspects: OM production during the cassava
growth cycle and the rate of nutricnt absory tion; results of expt. on liming and fertilization;
and reconmendations for lime and fertilizer applications according to available information.
Cassava extracts greater amounts of N, P, K, Ca, and Mg. Two alternatives for liming are
recomnmended: (a) 30% of the dosis generally recommended for other crops, assuming a low
level of technology; (b) the dosis generally recommended, assuming a high level of technolo-
gy. (Summary by .G. Trans. by L.M.F.) D01

0224
13574 LORENZI, J.0.;GALLO, J.R.; MALAVOLTA, L. 1980. Exigéncias de
macronutricntes  de dois cultivares de mandioca (Manihot esculenta Crantz).
(Macronutrient requirements of two cassava cultivars). Anais da Iscola Superior de
Agricultura Luiz de Queiroz 37:443462. Port., Sum. Port., Engl., 33 Refs,, lllus.

Cassava. Field experiments. Cultivais. Nutritional requirements. Tuber productivity., Dry
matter. Brazil,

A field expt. was conducted at the Centro Exptl. de Campinas, SP, Brazil to study DM
production, macronutrient absorption and accumulation, and root production in 2 cassava
cv., Branca de Santa Catarina and IAC Mantiqueira. Plants received an uniform dressing of
N, P,O,, and K, O at 40, 80, and 60 kg/ha, resp. as ammonium sulphate, simple super-
phosphate, and muriate of potash; N was topdressed 60 days after emergence. Plants were
irrigated twice, 15 and 45 days after planting. Plant samples were analyzed for macronutri-
ent composition on 6 occasions at 60 day intervals. There was a statistical difference in the
root production of the 2 cv. Extraction of macronutrients was the same for the 2 cv.,
except for P; accumulation was difteient only for K and S. (Author’s summary) DOI DO3
C03

"
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16644 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980.
Soils and plant nutrition. /7 ____ . Cassava Program 1980. Annual Report. Cali,
Colombia, CIAT Series no. 02ECI-80. pp.59-69. Engl., Illus,

Also in Spanish,

Cassava. Field expcriments. Germplasm. Mineral deficiencics. P. Inoculation. Mycorrhiza.
Nutrient absorption. Colombia.

Efforts to develop cassava technology for the vast arcas of acid infertile snils were con-
tinueq. Larpescale germplasm screening in the field was begun in Carimagua for tolerance
to low levels of P and acidity and in Quilichao, for tolerance to low levels of P. Various
fertilizer trials were used to determine: (a) nutrient absorptior. and distribution within the
plant during a 12-mo. growth cycle; (b) the long-term effect of N, P, K applications on soil
fertility and yield of continuously grown cassava; (c} the residual effect of various sources
of P; (d) the lime x P interaction; and (e) the effect of mycorrhizal inoculation on P
absorption. {Surmmnary by F.G. Trans. by L.M.I%) D01 CO0

0226
16159 KEATING, B.A.; EVENSON, J.P. 1981. Field response to applied N and K
at Redland Bay, S.E. Queensland. /n Cassava Research Program. st. Lucia, Austra-
lia, University of Queensland. Department of Agriculture. pp.63-65. Engl., Illus.

Cassava, Field experiments. Fertilizers. N. K. Dry matter. Productivity. Australia,

A study was carricd out to supply information on suitable fertilizer applications for exptl.
plots of cassava at the U. of Queensland Research Station, Redland Bay, Australia. Soil type
is a deep well-drained reddish brown clay loam; the previous crop was Irench beans
followed by a cover crop of oats. A systematic design was used with 11 levels of N frem 0-
400 kg N/ha at intervals of 40 kg/ha applied in 1 direction and 18 levels of K frein 0-680
kg K/ha at increments of 40 kg/ha being applied at right angles to the N app)i.ation. Four
replicates of the design were grown. Total DM vyield of M AUS 10 increas-d with N appli-
cation and a max. was reached at approx. 40-80 kg N/ha. No consisteut response of total
DM to N application was recorded for M AUS 7. Application of K increased total DM
yield up to rates of 400 and 480 kg K/ha for M AUS 10 and 360440 kg K/ha for M AUS 7.
Max. yields were obtained for both cv. with a combination of low N (040 kg N/ha) and
moderately high K (320400 kg K /ha). (Summary by I.G. Trans, by L.M.I".) D01 D03

0227
10221 CADAVID, L.F.; CALVO, F.A.; HOWELER, R.H. 1977?. La interaccion
de cal con fésforo y elementos menores en la produccion de yuca (Manihot esculen-
ta) en oxisoles de los Llanos Oricntales de Colombia. {Interaction of lime with
phosphorus and other minor elements in cassava production on Oxisols of the Co-
lombian Llanos Orientales). Cali, Colombia, Centro Internacional de Agricultura
Tropical. 25p. Span., Sum. Spaa., 18 Refs., Illus.

Cassava. Field cxperiments, Fertilizers, Cultivars. Agricultural lime, P. B. Zn, Cu. Mo, Mn.
Tuber productivity. Colom bia,

Main objectives of the study were to incorporate high savanna lands into agricultural pro-
duction and to analyze in detail the genetic differences in cassava regarding its tolerance to
soil acidity and the interactions between applied lime, P, and minor elements. Five trials
were carried out to study: (1) the response of cassava var. to applied lime; (2) the inter-
action between lime and minor clements; (3) the interaction between lime and P; @) the
effect of several rates, methods, and dates of P applicztion. By using 4 levels of lime (0, 0.5,
2, and 6 t/ha), the tolerance of 134 cassava cv. to acidity was studied; a positive effect on
yields was found at 0.5 t/ha. Some cv. responded up to 2 t lime/ha but above this rate, the
effect was negative due to Zn deficiency. In the study on lime x P interaction, highest yields
were obtained with 0.4 t lime/ha and applications of 50-100 kg P,0,/ha as triple super-
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phosphate. With higher rates of lime, there was a negative effect on yield probably due to
the deficiency of some minor clements. A positive response was observed with 0.5 t lime/ha
and basal applications of P up to 200 kg P, O, /ha; there was no difference among applying
in bands, broadcasting, or in hills at planting. A positive response was observed up to 2 t
lime/ha in the interaction between lime and minor clements; yields decreased with in-
creasing rates. When minorelements were applied, the response to applications of 20 kg Zn/
ha, as SO, Zn, was positive. The effect on yield was less with Cu, Mg, B, and Mo. {Author’s
summary, Trans. by L.M.I".) D01 D03

0228

13893 RIOS P, J.M. 1976. Tentativa de determinacion de los niveles criticos de
los elementos menores: hierro, boro, zinc, cobre, y manganeso en el cultivo de la
yuca (Manihot esculenta,Crantz), en las varicdades MCol 22 y CMC 9, {/ntent to
determine the critical levels of minor elements (iron, boron, zinc, copper, and
manganese) in the cultivation of cassava varieties MCol 22 and CMC 9)). Tesis Ing.
Agr. Palmira, Universidad Nacional de Colombia. Facultad de Ciencias Agropecua-
rias, 87p. Span., Sum. Span., Engl,, 21 Refs., lllus,

Cassava. Laboratory experiments, Cultivars. Nutrient solution. Mineral deficiencies. Fe. B,
Zn, Cu, Mn. Nutritional requirements. Colombia,

The levels of minor clements (Fe, 83, Zn, Cu, and Mn) of cassava var. MCol 22 and CMC 9
were determined under greenhouse conditions at the Centro Internacional de Agricultura
Tropical, Palmira (Colombia). A split plot exptl. design was used for each of the minor
clements with 9 levels and 3 replications. Var. MCol 22 was planted during the 2nd semester
of 1974 and CMC 9 during the 1st semester of 1975, FFor var. MCol 22 only the av. content
among the 9 levels of each one of the minor elements in young leaves 4 mo. after planting
were registered. These averaged 245.3, 46.42, 42.0, 5.24, and 215.2 ppm for I'e, B, Zn, Cu,
and Mn, resp. Var. CMC 9 did not respond to Fe applied at 9 levels, averaging 150.6 ppm
in young leaves 3 mo. after planting. Critical levels of deficiency in var. CMC 9 at the age of
3 mo. were as follows: 30, 59, 4.2, and 86 ppm for B, Zn, Cu, and Mn, resp. Crit.¢al levels
of toxicity for the same var. were 54, 72, 6.1, and 167 ppm, resp. (Author’s summary) D01

0229
17187 AGBIM, N.N 1981. Potentials of cassava peels as a soil amendment. L. Corn
growth, Journal of Environmental Quality 10(1):27-30. Engl., Suni. Lngl,, 17
Refs., 1lus.

Cassava, Laboratory experiments, Cortex. Uses. Nigeria.

In a greenhouse study on maize to assess the potentials of cassava peels (CP) as a soil amend-
ment, the pecls were mixed with cattle dung (D) in different proportions and applied at
rates up to 200 MT/ha to 4 kg of potted soil. N, P, K, and Mg fertilizers (F) were added
as a variable. The higher the rate of the CP + D mixture and the more the proportion of
D in the mixture, the greater the yield for the 1st crop except that CP + D + I treatments
did not increase yield when applied at > 150 MT/ha. Mix tures without F containing 50%CP
or above, and CP with F » 100 MT/ha, gave higher yields with the 2nd cropping. This
suggests that preplant incubation beyond the 3 wk. used was desirable to obtain greater N
mineralization during the 1st cropping. Over the 2 cropping periods, increasing rates of CP
increased yields from 29 to 244%of the controf, thus showing the value of CP as a soil
amendment. Moreover, CP + FF was generally as effective as CP + D and D + F combinations.
This obviates the necessity for D which is relatively scarce in W. Africa. The CP + D
mixtures enhanced fertilizer efficiency with the 1st cropping. (Author’s summary) D01

0230

13636 NAIR, G.M.; MOHAN KUMAR, C.R.; NAIR, B.G. 1980. Response of
cassava to sodium chloride (common salt). Journal of Root Crops 6(1/2):55-56.
Engl., 4 Refs,
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Cassava. Field experiments, Fertilizers. N, P. K. Dung, Na., Tuber productivity, HCN con-
tent. Starch content. Philippines.

During 1975-76, the response of cassava to the application of NaCl was studied at the
Central Tuber Crops Rese ireh Institute (CTCRYI), Trivandrum, India. Five combinations of
manure were assessed in a 1andomized block design with 3 replications: (1) FYM + NPK;
(2) FYM + NP+ 1/2K; (3) FYM + NP;(4) NPK; and (5) no FYM and 3 levels of NaCl at
200, 400, a 1 600 kg/ha along with a control (FYM + NPK alone). FYM and NPK were
applied at rates of 12.5 t/ha and 100:100:100 kg/ha, resp. Analysis of tuber yicld data
showed that the combination IF'YM + NPK was significantly superior to the other
treatments. However, the treatment combination FYM + NPK + 200 kg NaCl/ha recorded
max. tuber yield (24.9 t/ha) which was at par with the control (22.7 t/ha). Among the
different levels of sodium chloride no differc1ces in yield were observed. HCN content in
tubers was found to be significantly higher in I'YM + NP (138 ug/g) in comparison with the
treatment with no FYM (77 ug/g). The different levels of NaCl did not affect HCN content.
Starch content in tubers was not affected by different manures or levels of Narl. It is
suggested that NaCl application does not increase yield nor does it improve tuber quality.
(Summary by F.G. Trans. by L.M.F.) D01 CO3

0231
13401 VILELA, E. DE A. 1978. O clima na cultura da mandioca. IX. Cultura da
mandioca. (Climate in cassava cultivation. IX. Cassava cultivation). Lavras-MG, Bra-
sil, Escola Superior de Agricultura de Lavras. 27p. Port., 21 Refs., Ilius.

Paper presented at Curso de Capacitagio de Técnicos para a Cultura da Mandioca.
Convenio: INT - FUNAT/FAEPL,

Cassava. Temperature. Water requirements (plant). Adaptation. Planting. Spacing. Brazil.

Based on studies on heat (av. temp., solar radiation, and potential evapotranspiration) and
water factors (rainfall and RH) of the climate that affect cassava adaptation, the munici-
palities ol Guarabira (PB), Cruz das Almas (BA), Curvelo (MG), and Taquari (RS), Brazil,
were sclected to verify if these zones are apt for cassava cultivation according to a classifi-
cation of Brazilian regions for aptitude to cassava and if planting times recommended for
these localities coincide with appropriate heat and water conditions. It was concluded that
without irrigation, ideal planting timne in the 1esp. regions are March-June, April-July, Oct.-
Dec.,and August-Oct. Thermal conditions of Guarabira and Cruz das Almas allow cassava
to be planted thioughout the year if irrigation is available. Ln Curvelo and Taquari the plant
tends to detain its physiological activity in May-August due to low temp. as well as in
Guarabira and Cruz das Almas in Sept.-Jan. due to water shortage. The 4 localitics are apt
for cassava cultivation but in Taquarf, early-maturing var. are required. (Summary by A.J.
C. Trans, by L.M.F.} D01 D02

Seealso 0203 0204 0205 0206 0207 0208 0210 0212 0214 0248
0265 0313 0354
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D02 Cultivation Practices: Propagation, Planting,
Weed Control and Harvesting

0232

14675 INSTITUTO COLOMBIANO AGROPECUARIO. 1980. Como cultivar
yuca, (How to cultivate cassava). Bogota, Colombia. Serie Cartilla Campesina no. 7.
10p. Span., lllus,

Cassava. Cultivation, Colombia.

This handbook for farmers briefly describes the most appropriate way to cultivate cassava,
{Summary by F.G. Trans. by LM.F.) D02

0233
15099 MONDARDO, E.; MORAES, O. DE 1981. Rentabilidade de cultura da
mandioca de um ¢ dois ciclos no Sul de Santa Catarina, (Profitability of cassave
cultivation for one and twao seasons in southern Santa Catarina). Floriandpolis-SC
Brasil, Empresa Catarinense de Pesquisa Agropecudria. Comunicado Técnico no. 44,
9p. Port., 4 Refs.

Cassava, Field experiments. Cultivars, Harvesting. Timing. Tuber productivity. Brazil.

An expt. was conducted at the Urussanga Lxptl. Station of the Empresa Catarinense de
Pesquisa Agropecudria to determine the profitability of cassava cultivation for 1 and 2
seasons in southern Santa Catarina (Brazil). Cv. Mico and Mandim Branca were used on an
exptl. area with 1000 m? for each cv.; half of each plot (500 m?) was harvested after 1
scason (10 mo.) and the other half was pruncd at 10 mo, and the branches stored. Roots
were not harvested until May-July of the following yr. It was concluded that under the
conditions of the southern region of the state, cassava cultivation for 2 seasons was more
cconomical (production and prices were higher and costs were lower) than for 1 season.
However, this does not mean that the farmer should wait until cassava completes both
seasons to sell it. (Summary by F.G. Trans. by L.M.I-) D02

0234

15775 CARDOSO, EM.R.; ALBUQULRQUE, M. DE; FERNANDES, A.A.C.
1980. Efeito da época de plantio ¢ de collicita sobre o rendimento da mandioca.
(Effect of planting and harvest timc on cassava yicld). In Empresa Brasileira de
Pesquisa Agropecudria. Centro de Pesquisa Agropecuaria do Tropico Umido.
Relatdrio Técnico Anual 1979. Brasilia. pp.57-58. Port.

Cassava. Ficld experiments. Planting, Timing. Harvesting. Tuber productivity. Brazil,

A study on 4 planting times (March, June, Sept., and Dec.) and 3 harvest times (12, 15, and
18 mo. after planting) of cassava conducted at the Matapi FFarm Colony, Federal Territory
of Amapd (Brazil) is rcported. Partial results showed a 50% increase in yield with the June
planting (15,333 kg/ha) in comparison with that of March (7333 kg/ha) when harvesting
took place 12 mo. after planting. The increase in the 2nd harvest time was less than 1 tin
comparison with the 1st harvest. (Summary by I.G. Trans. by 1.M.F.) D02
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0235
17147 CASSAVA HARVESTER for 69-90hp tractors: a big leap forward, 1981,
World Crops 33(4):1V. Engl.. Ulus,

Cassava, Mechanization. Planting. Harvesting. Agricultural equipment.

A brief technical description of the Agri-Projects International (API) cassava harvester and
planter is given. (Summary by Abstracts on Tropical Agriculture) D02

0236
15774 CARDOSO, EM.R.; ALBUQUERQUE, M. DE; FERNANDES, A.A.C.
1980. Prdticas culturais com mandioca na Regido Amazénica. (Cassava cultural
practices in the Amazonian region). In Empresa Brasileira de Pesquisa Agropecudria.
Centro de Pesquisa Agropecudria do Trépico Umide. Relatdrio Técnico Anual
1979. Brasilia. p.57. Port.

Cassava. Field experiments, Planting, Spacing. Tuber productivity. Brazil,

An expt. with 2 replications conducted at the Matapi Farm Colony, Federal Territory of
Amapi (Brazil) to study different spacings (100 x 120, 100 x 100, 100 x 80, and 100 x 60
cm) in cassava cv, Marapanim is reported. The best treatment was the 100 x 80 cm spacing
with an av. yield of 8611 kg/ha, (Summary by F.G. Trans. by L.M.F) D02

0237
16526 MACEDO, M.M.C.; SOUZA, J. DA S.; CERQUEIRA, J.H.A. DE; MACEDO,
J.D. DE 1981. Avaliagio de sistema de produgio de mandioca. (Evaluation of the
cassava production systems). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pes-
quisa Agropecudria. Centro Nacions! de Pesquisa de Mandioca e Fruticultura, Pes-
quisa em andamento no. 16. 2p. Port., 1 Ref,

Cassava, Cultivation. Technology evaluation. Brazil.

An cxpt. evaluating Sistemas de Produgfo para Mandioca (Cassava Production Systems) was
established in the locality of Tapera, municipality of Sapeagt, Bahia (Brazil) in order to
study the technocconomical characteristics of these systems as well as the introduction of
several technologies that are adjusted to the current process of cassava production in the
region, Planting in double rows was highlighted as a technological innovation. (Summary by
F.G. Trans. by L.M.F.) D02

0238
17146 PAYNE, P.C.J. 1981. Field mechanisation of cassava. World Crops 33(4):
76. Engl,, 1llus,

Cassava, Harvesting. Planting. Mechanization, Agricultural equipment,

The development of the Agri-Projects International (API) cassava harvester and planter is
briefly discussed. (Sunumary by Abstracts on Tropical Agriculture) D02

0239

16537 MACEDO, M.C.M.: MATTOS, P.L.P. DE 1980. Normaniva: um implemen-
to simples ¢ eficiente para o preparo de manivas-semente de mandioca a baixo
custo. (Normaniva: a simple and cfficient implement for preparing cassava cuttings
at low costs). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecua-
ria. Centro Nacional de Pesquisa de Mandioca ¢ Fruticultura, Comunicado técnico
no. 06. 10p. Port., IMus.

Cassava, Cuttings. Propagation materials, Agricultural equipment. Mechanization, Brazil,

A simple and cfficient implement, tabricated by the Centro Nacional de Pesquisa de Man-
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dioca ¢ Fruticultura (CNPMF), Cruz das Almas, Bahia, Brazil for preparing low-cost propa-
gation material is described in detail. It is rccommended for plantings > 15 ha/yr. The
characteristics of the material used, the diagram for its fabrication, and precautions are
included. (Summary by F.G. Trans. by L.M.F.) D02 102

0240
17168 TERNES, M. 1981?. Métodos de armazenamento de ramas, (Methods for
storing branches). Floriandpolis, Brasil, Empresa de Pesquisa Agropecudria Santa
Catarina. Estagdo Experimental de Itajar. 10p. Port., 4 Refs., Illus.

Paper presented at Curso Intensivo para a Capacitagdo Técnica na Cultura da Man-
dioca para a Regido Sul Brasileira, 1 0., 19817,

Cassava, Storage. Cuttings. Temperature. Brazil.

Four methads of storing branches, that can be used depending on the intensity of min.
temp. during the rainy season, arc described: in tunnels, in furrows, underneath trees, and
unprotected in the field. Tunnels consist of pits dug in high places, preferably constructed
on a slope exposed to the sun to mitigate the low temp. during the rainy season. They may
be covered with straw or tiles. Diagrams are included on their construction. (Summary by
F.G. Trans. by LM.F.) D02

0241
17169 CATANO A., HO.; PEREZ F, C.A. 1982. Evaluacién de tres sistemas de
preparacion de suelo en cuatro materiales de yuca (Manihor esculenta Crantz).
(Evaluation of threc land preparation systems on four cassava cultivars). Tesis Ing.
Agr. Palmira, Universidad Nacional de Colombia. IFacultad de Ciencias Agropecua-
rias. 157p. Span., Sum. Span., Engl., 54 Refs,, Illus,

Cassava. Field experiments, Cultivars. Land preparation. Soil physical properties. Tuber
productivity. Encrgy productivity. Colombia.

An cxpt. was conductcd at the Centro Internacional de Agricultura Tropical, CIAT, Palmira,
Colombia, in order to: (1) compare the effect of 3 different land preparation systems on
production and productivity of cassava as wcll as the effect on physical properties of the
soil (bulk density, total porosity ratio, water retention, and soil penetration resistance) and
(2) compare the energy balance in cassava production (input-output cnergy) for each
treatment. The systems studied were: (I) high tillage level (T, ), use of a disc plow at 30 cm,
use of a heavy harrow twice at 15-30 cm, use of a light disc harrow, and ridges at I m
distance and 0.30 m height; (2) mediumn tillage level (T, ), use of a chiscl plow at 40 cm, use
of a heavy disc harrow at 15-20 cm, ridges at a distance of 1 m and 0.30 m in height; and
(3) low tillage level (T,), ridges at a distance of 1 m and 0.30 mn in height. A split plot exptl.
design was used with 8 replications. Four cassava ¢v. were evaluated: HMC-1, M Col 1684,
CM 489-1, and CM 321-188. The systems of land preparation were located on the main
plots, and cassava cv. on the subplots. The highest yicld was 34.74 t/ha with T, followed by
31.77 t/ha with T, and 31.08 t/ha with T,. Itis concluded that T, was the best alternative
for cassava; however, T, gave the best energy cfficiency ratio. [Author's summary) D02

0242

17164 EMPRESA BRASILEIRA DE ASSISTENCIA TECNICA E EXTENSAO
RURAL. 1980. Sistemas de produgdo para a cultura da mandioca; Curvelo, (Cassava
production systems). Curvelo-MG, Brasil. Séric Sistemas de Produgio. Boletim no.
262. 23p. Port.

Cassava. Technological package. Land preparation. Planting, Fertilizers, Pest control, Diseasc
control, Weeding, Harvesting, Brazil,

Two technological packages of large- and small scale cassava production are given for Lato-
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sols under Cerrado conditions, particularly those located in the area surrounding the alco-
hol plant in Curvelo, Minas Gerais, Brazil. The operations comprising each system are listed
and technical recommendations are included on land preparation, selection of planting
material, planting, var.,, planting time and density, fertilization, weed, pest, and disease
control, harvesting, and transportation. The technical coefficients for each system are
given. (Summary by F.G. Trans. by L.M.F.) D02

0243
14133 CONCE[CKO, AJ. DA 1977, Efeito de épocas de plantio x cultivazes
médias e tardias x épocas de colheita na produgdo da raizes de mandioca, Manihot
esculenta Crantz, (Effect of planting times x semi-precocious and late-maturing
cultivars x harvest times on cassava root production). In Universidade Federal da
Bahia. Escola de Agronomia. Informe cientifico anual. Cruz das Almas-BA, Bra-
sil. pp.73-75. Port.

Cassava. Field experiments. Cultivars, Planting, Timing. Harvesting, Tuber productivity.
Brazil,

An expt. was conducted as part of the U. Federal da Bahia/BRASCAN NORDESTE
agreement to study the joint effects of planting times, semi-precocious and late-maturing
cv., and harvest times of cassava to guarantee the availability of industrial raw material
between April-Dec. A 3% factoral exptl. design was used following the chronogram:
planting time (April 15, May I5,and June 15 for treatments 0,1, and 2, resp.); cv. (Cigana,
Sutinga, and Salangor Preta); harvesting took place 12, 15, and 18 mo. after planting,
Significant differences were found at a level of 5% for the effect of cv. and, at a 1% confi-
dence level, for the interaction planting times x harvest times. Cv. Salangor Preta had the
highest av. root production (28.33 t/ha). It was confirmed that the production of the 3 cv,
was affected by planting time. Fiber and DM contents ranged from 80.90-86.69 and 1.72-
2.80%, resp. (Summary by F.G, Trans. by L.M.F.) D02 GO1

0244
17107 LEIHNER, D.E.; DOMINGUEZ, J.; KANO, Y.; LOPEZ, J. 15.9. Reco-
mendaciones para el uso del nuevo herbicida pre-emergente “GOAL” en yuca.
{Recommendations on the use of the new preemergence herbicide GOAL in
cassava). In Kano, Y. Cassava breeding and cassava cultural practice. Cali, Colombia,
Centro Internacional de Agricultura Tropical. 11p. Span., Illus.

Cussava, Research, Herbicides. Tuber productivity. Colombia.

Observations and recommendations on e use of the herbicide oxyfluorfen are included on
the basis of rescarch conducted at the Centro Internacional de Agricultura Tropical (CIAT)
on its efficiency in selective weed control in cassava, effect on yield, rates of application,
and possible combinations with other products. (Summary by F.G. Trans. by LM.F.} D02

0245
16154 KEATING, B.A.; EVENSON, J.P. 1981. Effects of stem cutting length and
oricntation on subsequent growth and development. /n Cassava Rescarch Program,
St. Lucia, Australia, University of Queensland. Department of Agriculture. pp.34-
36. Engl., 8 Refs,

Cassava. Field experiments, Cuttings. Planting, Growth. Tuber productivity. Australia.

An expt. was conducted at the U. of Queensland Research Station, Redland Bay, Australia
to determine the effect of cassava stem cutting length and oriontation on subsequent growth
and development. A randomized complete block exptl. design was used with 4 blocks, each
consisting of 2 cutting lengths (40 and 20 cm) and 3 cutting orientations (vertical, oblique,
and horizontal) of cv. M AUS 10. Each plot included 3 sample plants. The expt. revealed
few differences in the growth and development of cassava cv. M AUS 10. {Summary by F.G.,
Trans, by L.M.F.) D02 CO1

18


http:80.90-86.69

0246

15080 MOODY, K. 1979. Weed control in root crops in the tropics: cassava.
Philippine Journal of Weed Science 6:81, 83-87, 93-97, 99-100. Engl.,, 73 Refs.

Cassava. Rescarch. Weeds. Weeding, Herbicides,

A literature review is given of the research that has been conducted in the tropics on weed
control in cassava. (Summary by F.G. Trans. by L.M.F.) D02

0247

16169 MAQUINARIA PARA mandioca. (Machinery for cassava). 1981. Agricultu-
ra de las Américas 30(8):34-35. Span., lllus.

Cassava. Agricultural equipment. Mechanization, Planting. Harvesting.

A mechanized system for cassava cultivation, developed by an English company, is briefly
described. It consists of a cassava planter and harvester, both available separately. (Summary
by F.G. Trans. by L.M.F.) D02

0248

17106 KANO, Y.; LEIHNER, D.E. 1978. Optimum dosage of a new pre-
emergence herbicide oxifluorfen (Commercial name GOAL) on the cassava planted
in different soil types, /n—— . Cassava breeding and cassava cultural practice. Cali,
Colombia, Centro Internacional de Agricultura Tropical. 21p. Engl,, Illus.

Cassava, Field cxperiments. Soil physical properties. Herbicides. Growth. Mineral deficien-
cies, Colombia,

The main objectives of this expt. were to study the optimum dosage of the preemergence
herbicide, oxyfluorfen, on different soil types by evaluating the chemical injury on cassava
leaves; investigate the relationship between the ¢ of the cutting and the initial growth;
analyze aspects of mineral nutrition of N-deficient plants; and obtain general information
about the effect of urea leaf application to these plants. Injury by the herbicide increased
with increasing application of oxyfluorfen; as soil content increased and clay content
decreased, herbicide damage increased. These was no correlation of the ¢of the cutting to
the germination rate or plant height, Fifty days after planting, the upper leaves of some
plants showed N deficiency. Leaf application of 1 and 2% urea caused damage at the same
degree of severity. (Summary by F.G. Trans. by L.M.F.) D02 D01 CO1

0249

17152 FEDERACION NACIONAL DE CAFETEROS DE COLOMBIA. PRO-
GRAMA DE DESARROLLO Y DIVERSIFICACION DE ZONAS CAFLETERAS.
1981. Yuca; requerimiento promedio de mano de obray otros insumos por hectd-
rea por afio, (Cassava: average labor demand and other inputs per hectare per year).
In . Costos, ingresos y rentabilidad para productos de diversificacion. Bogotd.
pp.52-54. Span.

Cassava. Cultivation, Costs. Income. Colombia,

Tables arc included on the av. labor demand, inputs (propagation materials, fertilizers,
insecticides, tools, and packing), costs, and income/ha/yr for cassava cultivation in coffee-
growing areas of Colombia, (Summary by F.G. Trans, by L.M.F.) D02 J0O

0250
16157 KEATING, B.A.; EVENSON, J.P. 1981, Effects of planting density on
growth and yield of M AUS 10 and M AUS 7. /n Cassava Research Program, St.
Lucia, Australia, University of Queensland. Department of Agriculture. pp.3941.
Engl.
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'Cassavn. Field experiments. Cultivars, Planting. Spacing. Growth, Tuber productivity,
Australia,

The effects of planting density on total DM production and distribution to storage roots
were investigated over a 2 yr period (1975-77) at the U. of Queensland Research Station,
Redland Bay, Australia. A random complete block exptl. design with 3 blocks was used with
2 harvests at 3 planting densities (5000, 10,000, and 20,000 plants/ha). Four plant samples
were taken per plot. Harvests were 224 and 514 days after planting. Cv. M AUS 10 showed
a plateau-type yield-density response curve over the 5000-20,000 plants/ha range. The
density 10,000 plants/ha is optimum in terms of storage root yield and conservation of
planting material under the cultural conditions used in this expt. (Summary by F.G. Trans,
by L.M.F.) D02 D03

0251
10990 MACHADO, E.L. 1979. Estudo sobre o nimero dé gemas e época do
preparo de manivas de mandioca. (Number of buds and time of preparation of
cassava cuttings). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA,
1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecudria. Departa-
mento de Informag3o ¢ Documentagio. pp.209-224. Port,, Sum. Port., Engl., 9
Refs.

Cassava. Propagation. Field experiments. Cuttings, Brazil,

Five expt. were conducted at the former Estagao Exptl. de Mandioca, Vila Azevedo, RS
(Brazil) combining 3 factors: the no. of buds; the age of the mother plant (Ist or 2nd cycle),
and the time of preparation (the day before or the same day of planting). Cuttings with 4,
8, 12, 16, 20, 24, or 28 buds were planted using a randomized block design. The % of har-
vested plants increased with the no. of buds; 12-bud cuttings gave the highest production.
Cuttings prepared the day before were slightly superior and plants taken from mother plants
during the 1st agricultural cycle gave higher production. {duthor’s summary) D02

0252

10741 FERRAZ, E.B.; BURITY, H.A.; LYRA FILHO, H.P.; BESSA, I.M.G.; SIL-
VA, AD.A. DA 1979. Efeito do cspagamento sobre a produgdo no Municipio de
Feira Nova-PE. (Effect of spacing on cassava yield in the municipality of Feira
Nova-PE). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA, 1979,
Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecudria. Departamento de
Informagdo e Documentagfo. pp.137-147. Port., Sum. Port., Engl., 13 Refs., lllus.

Cassava. Field experiments. Cultivars. Planting. Spacing. Tuber productivity. Starch content.
Brazil,

A trial was carried out on a Yellow Red Podzolic soil of the municipality of Feira Nova, PE
(Brazil) to test 3 cassava cv. (Verdinha, Roxinha, and Pacaru) at 6 different spacings (1.00 x
0.70, 1.00 x 0.60, 1.00 x 0.50, 1.00 x 0.70 x 0.70, 1.00 x 0.70 x 0.60, 1.00 x 0.70 x 0.50
m). Cv. Verdinha had the highest root yield for all the spacings tested. Cv. Roxinha showed
a higher starch content than the others. The spacings did not influence root and cutting
yields, wt. of foliage,and % of starch. Cv. showing higher root yield, produced a lower no. of
cuttings for planting. (Author’s sunmary) D02 D03

0253
13877 KHELIKUZZAMAN, M.H. 1982. Effects of plant population in cassava
(Manihot esculenta Crantz) as influenced by planting methods. Mag. Sc. Thesis.
Serdang, Selangor, Universiti Pertanian Malaysia,98p. Engl., Sum. Engl., 77 Refs,,
lllus,

Cassava, Ficld experiments, Planting. Spacing. Cuttings. Cultivars, Tuber productivity.
Starch content. Tuber development. Colom bia,
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‘Ihe eftects ot two planting methods (20cm cuttings planted horizontally and 60-<m
cuttings planted vertically) and plant populations ranging from 5000-40,000 plants/ha on
the performance of 2 cassava var. were studied. The relationships of yield and yield com-
ponents with plant populations were examined by fitting linear and quadratic regression
equations to each planting method and var. In both var. horizontal planting yielded signifi-
cantly better than vertical planting in terms of root and starch yields. The increase in root
yicld with var. MVen 119 was due to the increase in total root no. and in HI. In var. MCol
673 the increase in root yield was attributed mainly to the inerease in H1 and the decrease
in shoot no. Var. MVen 119 outyiclded MCol 673 but there was no difference in starch
yiclds between the 2 var. However, var. MCol 673 is favored because of its higher starch
content. Root yield declined with increasing plant population, being highest for the lowest
population tested in the study. Yield reduction at high plant populations was generally
attributed to the excessive production of shoots as well as to the decrease in mean root wt.
and length. Root no. was enhanced by horizontal planting and it also showed an increasing
trend with plant populations which had beer ascertained to be quadratic. Mean root length
and wt., and starch content differed between var. but not between planting methods. Both
var, and planting methods did not show any significant effects on mean root ¢ Generally,
high plant populations affected root development, decreasing root iength and @, mean root
wt., and starch content. HI was greater in horizontal planting than in vertical planting while
plant height was not markedly affected by the planting methods. The response pattern
between plant population and HI, shoot no. and plant height, showed that HI declined as
population increased, while shoot no. and plant height were enhanced. (Author’s summary)
D02 D03

0254
10569 MATTOS, P.L.P. DE; ALMEIDA, P.A. DE; CARVALHO, J.E.B. DE; CAL-
DAS, R.C. 1979. Conservagio de ramas de mandioca (Manihot esculenta Crantz)
para plantio. (Cassava stem conservation before planting). in Congresso Brasileiro
de Mandioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira
de Pesquisa Agropecudria. Departamento de Informiagdo ¢ Documentagio. pp.45-
54. Port., Sum. Port., Engl.,, 5 Refs.

Cassava. Stems. Storage. Germination. Productivity, Propagation materials. Brazil.

An expt. was carried out in Cruz das Almas, Bahia (Brazil) to determine the effects of
different types of cassava stem conservation on germination and productivity. A randomized
block design was used with 4 treatments and time spans of 6, 4, and 2 mo. Stems were
buried in a vertical position 10 cm in depth, either in the shade or in the open field, or they
were placed horizontally on a wooden platform in the shade or in the open ficld protected
with straw. Cassava productivity was not affected by the vertical or horizontal position or
by the place of storage. The duration of storage is more relevant to productivity than the
types of conservation. {Author’s summary) D02

0255
10534 MATTOS, P.L.P. DE; SOUZA, L. DA S.; CALDAS, R.C.; PORTO, M.CM.
1979. Adaptagi'o de espagamentos em fileiras duplas para a cultura da mandioca
(Manihot esculenta Crantz). (Double row planting systems for cassava). In Congre-
sso Brasileiro de Mandioca, 1., Cruz das Almas-BA, 1979. Anais, Bahia, Brasil, Em-
presa Brasileira de Pesquisa Agropecudria. Departamento de Informagio ¢ Docu-
mentagio. pp.19-34. Port., Sum. Port., Engl., 13 Refs., lllus.

Cassava, Field experiments. Planting, Spacing, Cultivars. Tuber productivity. Foliage. Brazil.

Expt. were conducted on cassava planting in double rows during the 1977/78 and the 19768/
79 crop yr at the Centro Nacional de Pesquisa de Mandioca ¢ Fruticultura, Cruz das Almas,
Bahia (Brazil). Cv. BGM-001 and BGM-116 were used in a randomized block design with
split plots. Advantages of this system are discussed: otlter crops may be planted between the
double rows; mechanical weeding is facilitated; labor costs are reduced; conditions for field
inspection and chemical application are improved; the time required for soil preparaiion is
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reduced by 75% ; and yields are higher than for conventional cassava cropping systems. Best
spacing was 2.0 x 0.6 x 0.6 m. Branch and stem production decreased, and the no. of roots/
plant increased as the spacing between rows increased. (Author's summary) D02 D03

0256

10546 MATTOS, P.L.". DE; PORTO, M.CM.; CALDAS, R.C.; MUNIZ, J.O.L.
1979. Influéncia do comprimento x didmetro da maniva-semente sobre a produtivi-
dade de raices em trés cultivares de mandioca (Manihot esculenta Crantz). (Influ-
ence of the length and diameter of cuttings on root productivity in three cassava
cultivars). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA, 979,
Anais. Bahia, Brasil, Lmpresa Brasileira de Pesquisa Agropecudria, Departamento de
Informagio e Documentagdo. pp.35-43. Port., Sum. Port., Engl., 2 Refs.

Cassava. Ficld experiments. Cultivars, Cuttings. Tuber productivity, Brazil,

An expt. was conducted at the Centro Nacional de Pesquisa de Mandioca ¢ Fruticultura,
Cruz das Almas, Bahia (Brazil) to study the influence of cassava cutting length and (b of 3
cv. (BGM-0001, carly maturing; BGM-0116, semi-precocious; and BGM-0072, latc matu-
ring). A randomized block design with split plots was used. It was concluded that cuttings
with 1.5 cm in ¢ can be used without affecting cassava germination and productivity, but
this (,b should be compensated by using a greater cutting length. (Author’s summary) D02

0257

10490 BADHUKUL, R.; TORO, J.C. 19777. A study of the growth character-
istics of cassava by rapid propagation method. Cali, Colombia, Centro Internacional
de Agricultura Tropical. 30p. Lngl., 13 Refs., llus,

Cassava. Cuttings, Propagation, Shoots. Germination, Plasiting, Cultivars. Colombia.

Three expt. on cassava were conducted at the Centro Internacional de Agricultura Tropical
(CIAT), Cali, Colombia to stady (1) shoot production on 2-node cuttings with different
planting positions and the qualities of buds; (2) shoot production of 2-node cuttings of 2
cassava var. taken from 3 parts of the stem; and (3) effects of shoct sizes on 2 cassava var,
grown in flasks and then in the field. The quality and planting position of the cutting
affected germination and shoot production; although 2-node cuttings taken from different
var. gave different % of germination, it was shown that the % of germination of the cuttings
taken from different parts of the stemns of the s: var. were not significantly different.
The 5 cm=shoot production in propagation frar  or 5 mo. was greater than the 25 cm-
shoot production, (Summary by #.G. Trans, by + .. k.) D02 CO1

0258
13437 LEWNER, D.E.; LOPEZ M., J. 1980. Pérdidas en el rendimiento y Ia cali-
dad de la yuca (Maninot esculenta Crantz) causadas por coquito (Cyperus rotundus
L.). [Losses in cassava yield and quality caused by purple nutsedge {Cyperus rotun-
dus)). Revista Comalfi 7(3/4):21-29. Span., Sum. Span., 10 Refs., lllus,

Cassava, Field experiments. Weeds. Tuber development, Tuber productivity. Colombia,

The type and magnitude of losses in cassava caused by Cyperus rotundus were determined.
Two field expt. were conducted at Instituto Colombiano Agropecuario-Caribia exptl,
station, Magdalena (Colombia) at 35 m.a.sl. The location has an annual mean temp, of
28°C, mean annual precipitation is 1350 mm, and the soil is a sandy loam with interimediate
‘ertility. Cassava cv. M Col 22 was planted on ridgesat 1 x I m in plots with heavy C rotun-
dus infestation and free of purple nutsedge. Loss in fresh tuber yield caused by C. rotundus
was 17%. This significant reduction of yield was mainly duc to competition for water and
nutrients whereas competition for light appeared to be minimal. Yield reduction was a
conscquence of a reduction in the no. of thickened roots while ;oot size was not affected.
There was also a small but nonsignificant reduction in the starch conen. of the roots. The
relatively moderate yield and quality reduction in cassava as compared with other crops is
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probably explained by the small influence that C. rotundus has on the growth of cassava
roots, a long vegetative cycle, and the absence of a critical period for yield tormation.
Economic implications of these findings are discussed; in cassava, good agronomic practices
and cultural control methods should have prevalence over repeated applications of costly
chemicals. (Author's summary) D02

0159
13474 ELLIS, R.H.; HONG, T.D.; ROBERTS, E.H. 1982. An investigation of the
influence of constant and alternating temperature on the germination of cassava
seed using a two-dimensional temperature gradient plate. Annals of Botany 49:241-
246. Engl., Sum. Engl., 5 Refs., Dlus.

Cassava. Research. Germination, Temperatures. Seed.

The germination of cassava seed in response to various constant and alternating temp.
regimes within the range 19-440°C was investigated using a 2 dimensional temp. gradient
plate. Almost all sceds were incapable of germination unless temp. for part of the day
exceeded 30°C and the mean temp. was at least 24°C. However, dormant seeds required
environments where the temp. for part of the day exceeded 36°C, the mean temp. was at
least 33°C, and the amplitude of the diurnal temp. alteration was within the range 3-18°C.
Providing these conditions were met. the times spent at the upper and lower temp. within
a diurnal cycle were not critical. Hermetic storage of the seed for 77 days at 40°C with
7.9% MC did not influence the pattern of germination in response to consta.:t and alternat-
ing temp. It is suggested that an alternating temp. regime of 30°C for 8 h/35°C for 16 h
applied for a min. of 21 days is appropriate for cassava seed viability tests. (Author’s
summary) D02 C01

0260

10916 NORMANHA, E.S.; LORENZI, J.0.; MONTEIRO, D.A.; PEREIRA, A.S.;
RICCI JUNIOR, A. 1979. Armazenamento de ramas de mandioca para plantio.
(Storage of cassava stems for planting). In Congresso Brasileiro de Mandioca, 1.,
Cruz das Almas-BA, 1979. Anais, Bahia, Brasil, Empresa Brasileira de Pesquisa
Agropecudria, Departamento de Informagfo e Documentagio. pp.171-177. Port.,
Sum. Port.,Engl., 2 Refs.

Cassava, Storage. Stems, Propagation materials. Brazil,

Five expt. were cuarried out to compare different methods of storing cassava stems for
planting for a period of 4-5 mo. under plateau conditions of the state of S%o_Paulo, Brazil.
The effect of the environment on bundles of cassava stems placed in the open ficld and in
the shade, both covered with corn straw, was studied in the 1st expt. The performance of
the bundles of stems placed horizontally on the soil surface and vertically with stem bases
buried 3 cm deep in previously prepared soil was studied. Fungicides were applied in all
expt. The conservation of cassava stems for future planting is satisfactory when bundles
are stored in the open and placed in a horizontal or vertical position and covered with
straw. Fungicides were cffective when bundles were placed horiz- ntally, but unnecessary
when stored vertically, probably because these stems rooted. (Author’s summary) D02

0261
10722 CONCEIQKO, A.J. DA 1979. Influéncia da poda na cultura da mandioca
(Manihot esculenta Crantz). (Effect of pruning on cassava yield). In Congresso Bra-
sileiro de Mandioca, 1., Cinz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa
Brasileira de Pesquisa Agiopecudria. Departamento de Informagio e Documentag¥o.
pp.123-136. Port., Sum, Port., Engl., 10 Refs., Illus,

Cassava, rjeld experiments, Cultivars, Pruning. Tuber productivity. Harvesting, Timing. Bra-
zil,
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The effect of pruning on cassava yield was studied at the U. Federal da Bahia, Cruz das Al-
mas, BA, Brazil during the 1971/75 crop yr. A random block exptl. design with split plots
was used. Regional cv. Platina, Cigana, Sutinga, and Graveto were planted in- the main plots
and the subplots were given 3 treatments: (1) harvesting at 12 mo.; (2) pruning at 12 mo.
and harvesting at 18 mo.; and (3) harvesting at 18 mo. without pruning, No significant
differences in av. root yields among cv. Cigana (26.48 t/ha), Sutinga (22.47 t/ha), and Gra-
veto (22.21 t/ha) were observed. Cv. Cigana showed a higher yield than Platina (21.57 t/ha)
ai a 5% level of probability. The effect of pruning was nonsigniticant; therefore, the av.
yiela variability in the subplots may be only fortuitous. Disadvantages of pruning are also
discussed. (Author’s summary) D02

0262

10703 PORTO, M.C.M.; CARVALHO, J.E.B. DL; MATTOS, P.L.P. B£; MACEDO,
M.C.M. 1979. Influéncia da parte da haste na propagagio ripida da mandioca.
{Influence of stem part on the rapid propagation method of cassava). In Congresso
Brasileiro d¢ Mandioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa
Brasileira de Pesquisa Agropecuaria. Departamento de Informag¥o ¢ Documentago.
pp.75-83. Port., Sum. Port., Engl., 7 Refs.

Cassava. Stems. ‘uttings. Germination, Propagation, Brazil,

The possibilities ¢ using different parts (basal, middle, and apical) of the main stem of
cassava cv. BGM-2 anid BGM-116 to obtain vegetative material by the rapid propagation
method were studied at the Centro Nacional de Pesquisa de Mandioca e Fraticultura, Bahia
(Brazil). A randomized block design with split plots was used with S replications, with cv.
on the main plot and the different parts of the stem on the subplots. The influence on
germination % and on the no. of cuttings obtained was determined. Best results were ob-
tained with the middle and basal cuttings, but even apical ones may be used instead of the
traditional method. There was no significant difference between cv. regarding germination
%and the no. of cuttings obtained. (Author’s summary) DQ2

0263

16156 KEATING, B.A.; LEVENSON, J.P. 1981. Effects of stem cutting thickness
on subscquent growth and development. /n Cassava Rescarch Program. St. Lucia,
Australia, University of Queensland. Department of Agriculture. pp.31-33. Engl., 5
Refs,

Cassava. Cuttings, Growth. Plant development, Cultivars. Australia.

An expt. was conduted at the U. of Queensland Research Station, Redland Bay, Australia
to determine some cffects of the nature of planting material on subscquent growth and
development to develop optimum agronomic systems. A randomized complete block exptl.
design vas used. Each of the 4 blocks consisted of 2 cv, (M AUS 7 and M AUS 10) and 3
¢ sizes (large, medium, and small). Each plot consisted of 4 sample plants. Emergence was
slightly delayed for the small cuttings but this was only significant for M AUS 10. The no.
of stems produced was also reduced for the smaller size classes, this being significant for
M AUS 10 only. Total and storage organ yields declined with decreasing size of planting
material, but these effects were small and nonsignificant. (Summary hy F.G. Trans. by L.
M.F.) D02 CO01

0264
10705 CARVALHO, J.E.B. DL; CALDAS, R.C.;MATTQS, P.L.P. DE; ALMEIDA,
P.A. DL;CUNHA, H.M.P. DA 1979, Competigdo de herbicidas no controle das plan-
tas daninhas na cultura da mandioca, (Herbicide conpetition in weed control in
cassava). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA, 1979. Anaijs.
Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecudria. Departamento de Infor-
magio ¢ Documentag¥o. pp.85-95. Port., Sum. Port., Engl., 8 Refs.

Cassava, Ficld experiments. Herbicides. Weeding, Brazil.
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Economical doses of some herbicides used in cassava cultivation were determined and their
selectivity shown in an expt. conducted from 1976-77 at the Centro Nacional de Pesquisa
de Maandioca ¢ Fruticultura, Cruz das Almas, Bahia (Brazil). Herbicides tested were diuron,
alachlor, and fluometuron (all of them in 3 doses), and mixtures of diuron + alachlor and
alachlor + fluomecturon, A randomized block design was used with 13 treatments and 4
replications. Alachlor alone had a poor residual cffect; best results were obtained with
diuron + alachlor (1.0 + 1.5 kg a.i./ha), fluometuron (3.0 kg a.i./ha), diuron (1.0 kg a.i./
ha), alachlor + f{luometuron (1.5 + 2.0 kg a.i./ha), and fluometuron (1.5 kg a.i./ha).
(Author’s summary) D02

0265
10472 BRAWIJAYA UNIVERSITY. FACULTY OF AGRICULTURE. 1979,
Summary of the rescarch results of the cassava research project, Faculty of
Agriculture Brawijaya University, in the periods of 1975-1978, Agrivita 2(1):25-
12, Engl.

Cassava. Rescarch. Fertilizers. N. P, K. Mukibat system. Spacing. Planting, Propagation.
Tuber productivity, Java,

The results obtained in the cassava research project, Faculty of Agriculture, Brawijaya U,
Malang (Java) during 1975-78 are summarized. Evaluations were made of promising var.;
the influence ot plant population, harvest time, application of N, P, K fertilizers, and OM on
yields of Mukibat cassava; comparison of yiclds of Mukibat cassava derived from the 1st
graft with those from 2nd reused graft materials; relation between the length of the
prowth period and Mukibat yield and traditional systems; comparison of yields of differen:
cassava var, at different harvest times; comparison of yields from Mukibat, Satrawi, and
normal cassava; and the development of mite (Tetranychus bimaculatus) populations on
Mukibat cassava. (Swmnmary by F.G, Trans. by L.M.F.) D02 D01

0266

10570 PORTO, M.C.M.; MATTOS, P.L.P. DE 1979. Influéncia do tamanho da
maniva sobre o nimero de hastes, rendimento e caracteristicas agrendmicas da man-
dioca. (Influence of cutting size on the number of stems, yield, and agronomic
characteristics of cassava). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-
BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecuadria. Depar-
tamento de Informagio ¢ Documentagio. pp.55-74. Port., Sum. Port., Engl,, 6
Refs.

Cassava. Field experiments. Cuttings. Foliage. Tubcr productivity. Agronomic characters.
Cultivars, Brazil,

In order to study the influence of cutting size on the no. of stems, yield, and other agro-
nomic characteristics of cassava, an ¢xpt. was conducted at the Centro Nacional de Pesqui-
sa de Mandioca ¢ Fruticultura, Cruz das Almas, Bahia (Brazil). A randomized block design
with split plots was used with cv. BGM-03, BGM-02, and clone EAB-503 in the main plots
and 10, 20, 30, and 40 cm-cuttings in the subplots. The cutting size affected the no. of
stems/plant; evidence exists that 30 cm-cuttings gave higher root yields, although greater
foliage growth was obtained with 40 cm-uttings. (Autiior’s sumimnary) D02 CO01 D03

0267
10981 MONTAGNER, W. 1979. HibernagXo das ramas de mandioca, (Cassava
stem storage). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA, 1979.
Auais. Bahia, Brasil, Emnpresa Brasileira de Pesquisa Agropecudria. Departamento
de Informagdo ¢ Documentagio. pp.179-187. Port., Sum. Port., Engl., 4 Refs.

Cassava. Storage, Cuttings. Propagation. Brazil,

Different storage methods were compared at the Estagfo Exptl. Fitotécnica de Taquari (Bra-
zil) to determine the most efficient method of storing cassava during the rainy scason. Stems
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of cassava cv. R 18-Prata (toxic) were used in a randomized block design with 7 treatments
and 8 replications. All the stems existing at the final evaluation, were testeq for their
capacity to sprout under field conditions. The most cfficient treatment consisted of stems
stored outdoors, arranged horizontally on the ground and covered with a thin layer of soil,
Other efficient treatments were: stems stored outdoors, arranged horizontally on the ground
and covered with rice straw,and stems stored outdoors, arranged horizontally in layers in
shallow pits and covered with straw. (Author’s summary) D02

0268
10710 SOUZA, L. DA S.: MATTOS, P.L.P. DE; CALDAS, R.C. 1979, ELfecito de
sistema de preparo do solo reduzido na produgio da mandioca, plantada em fileiras
duplas. (Effects of minimum tillage on yields of cassava planted in double rows),
In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA, 1979, Anais. Bahia,
Brasil, Empresa Brasileira de Pesquisa Agropecudria. Departamento de Informagdo ¢
Documentagfo. pp.97-103. Port., Sum, Port., Engl, 5 Refs,

Cassava, Cultivation. Tuber produc tivity. Shoots, Starch content. Plant height. Brazil,

The effects of 3 different tillage systems on cassava planted in double rows were compared
in an expt. conducted at the Centro Nacional de Pesquisa de Mandioca ¢ Fruticultura, Cruz
das Almas, Bahia (Brazil). Min. tillage (limited to the area between double TOWS) was superi-
or to conventional tillage (all over the area) regarding root, shoot, and starch yield, root no./
plant, and the height of 6 and 12 mo.-old plants. A cost reduction of 75% was also noticed
when the 1st method was employed. (Author's summary) D02 DO3

0269
13424 RENGIFO S, C. 1982. Cultivo de fa yuea en la selva peruana. (Cassava
cultivation in the Peruvian jungle region). Tarapoto, Perd, Instituto Nacional de In-
vestigacion y Promocion Agropecuaria. Centro de Investigacion y Promocién Agro-
pecuaria. Manual no. 1. 24p. Span., 9 Refs., Illus.

Cassava, Cultivation. Peru.

A description is given of cassava cultivation in the Peruvian jungle region, where a low level
of technology is used along with intercropping (mainly cassava-maize-beans). Edaphic and
climatic aspects are highlighted as well as the yields and major characteristics of outstanding
var. in the areas of Tarapoto (Arpén Rumo, Motelina, Auquina Amarilla, Rumo Maqui, IAC-
7-127, and Hibrido 2), Yurimaguas (Motelo Rumo, Ricachina, and Amarilla), and Tingo
Maria (Rumo Maqui, Negra and Umishina); agronomic aspects (planting systems, tin.cs, and
densities; selection, preparation, and treatment of cuttings); cultural practices (weed control
and fertilization); harvesting; and major pests and diseases in the region. (Summary by F.G.
Trans. by L.M.F,) D02

0270
13380 ALVARENGA, E.G. DE 1978. Preparo do solo para a cultura da mandijo-
ca. (Soil preparation for cassava cultivation). Lavras-MG, Brasil, Escola Superior de
Agricultura de Lavras. 85p. Port., 10 Refs., Illus.

Paper presented at Curso Intensivo para Capacitag3o de Técnicos e de-Mio-de Obra
Especializada para a Cultura da Mandioca, Lavras, 1978.

Cassava. Land preparation, Agricultural equipment. Plowing, Planting. Mechanization, Bra-
zil,

The factors that should be taken into account when preparing soil for cassava cultivation are
described in detail along with the steps to follow and the alternate machinery required for
this cultural practice. Soil preparation was divided into 2 types according to the type of
vegetation existing on the land: (1) initial preparation, which should be made on virgen soil
and (2) periodic preparation on soils already cleared. FFor type 1, the following aspects are
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discussed in detail : land clearing, selection of equipment, utilization of timber, climination
of wastes, application of lime, subsoiling, deep plowing, erosion control measures, and final
clearing. For type 2, the types of plows and their use, harrows, rotary plows, and subsoilers
are described. Finally, semimechanized and mechanized planting are discussed. Machinery
and procedures are illusirated. (Summary by A.J.C. Trans, by 1L.M.I'.) D02

0271
10162 VICHUKIT, V.; TORO, J.C. 19757, The cffects of propagation techniques
on the yicld of cassava, Cali, Colombia, Centro Internacional de Agricultura Tropi-
cal. 27p. Engl., 12 Refs., Hlus.

Cassava. Field experiments. Cuttings. Propagation. Harvesting. Timing, Tuber productivity,
Colombia,

At the Centro Internacional de Agricultura Tropical, Cali, Colombia, 2 expt. in a
randomized block design with 4 and 3 replications, resp. were carried out to determine if
the rapid propagation techniques are comparable to propagation by cuttings after a similar
period of growth. Cuttings from var. M Col 673 were used to evaluate 5 propagation tech-
niques: (1) rooting in peat pots filled with clay loam soil for 18 days and subscquent trans-
planting to the field without removing the pots; (2) rooting in waxed paper cups filled with
clay loam soil for 18 days and subsequent transplanting to the ficld after carcful removal of
cups; (3) rooting in flasks filled with distilled water for 18 days and transplanting when
roots are 1 cm long; (4) rooting in flasks filled with distilled water for 8-10 days and trans-
planting at the callus tormation stage; and (5) as control treatment, planting 20~<m long
cuttings dircetly to the field. Twenty-five and 126 plants were planted for each treatment
in expt. 1 and 2, resp. In expt. 1, 9 central plants were harvested at 10 me. after planting;
in expt. 2, 4 plants were harvested per month from alternate rows. Root fresh wt,, total
plant fresh wt., no. of total roots, and no. of thickened roots were determined. Significant
differences were found at the 5% level between the total and thickened root no. per plant.
In expt. 2, the yiclds of treatments 1, 3, and 4 increased progressively, while in treatiments 2
and §, max. yield was reached at 9 mo. It is concluded that the rapid propagation method
provides a greater amount of planting material and higher yield. (Summary by I1.B.M. Trans.
by L.M.F.) D02 DO3

Sccalso 0231 0287 0354
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D03 Energy Productivity and Yields

Seealso 0207 0213 0219 0220 0221 0222 0224 0226 0227 0250
0252 0253 0255 0266 0268 0271 0302 0305 0310 0313 0366

D04 Postharvest Studies

0272

15778 LINNEMAN, AR, 1981, Preservation of certain tropical root and tuber
crops. Abstract on Tropical Agriculture 7¢1):9-12, 18-20. Engl., 55 Refs.

Cassava, Tubers, Deterioration. Storage,

The preservation of cassava tubers was analyzed on the basis on the following aspects:
nature of losses (primary and secondary); var. (resistant or not to loss); pruning before
harvest; mechanical damage: curing (temp. 35°C, RH 80-85%); funyi identified as infecting
cassava tubers and their control; storage methods (field clamps, crates, polyethylene bags):
and the effect of storage on quality. It is concluded that rood storage practices tor cassava
tubers are essential to reduce food losses and make more land available for other crops.
Thiabendazole is recommended for the control of fungal growth, (Summary by F.G. Trans.
hy LAM.I) D04

0273
15784 AIYER, R.S.: NAIR, P.G; PREMA, L. 1978. No-cost method for pre-
serving fresh cassava roots, Cassava Newsletter 4:89. Engl,, 10 Refs,

Also in Spanish,
Cassava. Tubers. Storage. Deterioration. Post-harvest losses.

A method for preserving fresh cassava roots by using icaves of different plants and of cassava
is deseribed. In a storage trial high-quality roots of cassava cv. M4, with no bruises and cuts,
were used and placed in 10 kg lots of roots interlavered with cassava, jack (Arrocarpus hete-
rophyllus), and mango (Mangifera indica) leaves in boxes. The lowest %ot deterioration was
abserved for roots stored in cassava leaves. Cassava leaves not only gave an optimum temp.
(3540°C) and a R1I of 85-90% for curing wounds, but were also observed to liberate HCN
slowly as they dried. (Sunimary by I.G. Trans. by L.M.15) D04

0274
13864 RICKARD, J.E. 1982, Investigation into post-harvest behaviour of cassava
roots and their response to wounding, Ph.D. Thesis. London, Queen Llizabeth
College. Department of Biology. 1o 1p. Engl., Sum. Engl., 147 Refs., Nlus.

Cassava, Tubers, Deterioration. Laboratory experiments, Post-harvest losses, Storage.

Light and celectron microscope observations showed that the initial response to injury in
cassava roots involves both occlusion of the xylem vessels and production of a highly
fluoreseent phenolic substance in the storage parenchyma. Tyloses and pigmented material
originating in the xylem parenchyma cells were observed 1o enter the vessel lumnens via the
pit arcas. A cytochemical study of the occlusions showed carbohydrates, lipids, and lignin-
like material to be the major components. In the carly stages of development, iowever, free
phenols including leucoanthoeyanidins and cateching, were detected in both the xylem
vessels and adjacent parenchyma, and in the storage parenchyma cells. Biochernical analysis
of the phenolic constituents showed many changes in the roots following injury, however,
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the increased fluorescence was mainly duc to scopoletin, The coloring of the occluding
material in the xylem vessels was accompanied by increases in the activities of polyphenol
oxidase and peroxidase and a decrease in free phenols. Some of the lignin-ke responses
were due to condensed tannins derived from leucoanthocyanidins and catechins., Roots
stored at high humidity showed a typical wound response with the localized production of
phenols and periderm formation. Wounds covered in a semipermeable film did not | roduce
a periderm, yet contained the wound responses. These roots had a rauch longer storage life,
(Author’s sunmary} D04

0275
17190 RICKARD, J.L.;COURSLY, D.G. 1981. Cassava storage. L. Storage of fresh
cassava roots, Tropical Science 23(1):1-32, Engl,, Sum. Lngl., Fr., Span., 98 Refs.,
Hlus.

Cassava. Storage. Tubers. Deterioration, Post-harvest losses.

Major developments in both the scientific understanding of the deteriorative processes
involved, especially in the case of tresh cassava roots,and in the evolution of practical storage
techniques since 1972 are reviewed; much of this progress resulting from studies undertaken
at the Tropical Products Institute (Ingland) and the Centro Internacional de Agricultura
Tropical (Columbia), cither separately, or more frequently in collaboration. In view of the
rapid growth of the subject, of thé fuller search of literature,and the possibility of inter-
preting carlicr observations in the light of recently acquired knowledge, previous reviews
were revised completely and updated. (Author’s summary} D04 102
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E00 PLANT PATHOLOGY

0276
16642 CENTRO INTERNACIONAL DE AGKICULTURA TROPICAL. 1980.
Pathology. /n . Cassava Program 1980, Annual Report, Cali, Colombia, CIAT
Series no. 02I:CI-80. pp.19-26. Engl., Illus.

Also in Spanish.

Cassava. Xanthomonas manihotis. Sphaceloma manihoticola. Glomerella manihotis. Diplo-
dia. Frog’s skin. Etiology. Isolation. Deterioration, Colombia.

The presence of diseases, changes in severity, and the performance of cassava clones in S
different ecosystems were studied. A wide-type resistance to existing biotic problems and its
durability in these ccosystems were investigated. The relationship between plant reaction to
CBB (Xanthomonas campestris pv. manilotis) in the greenhouse and in the field, and its
stability through several continuous cycles was investigated. The differences in the severity
of CBB, supcrelongation [Sphaccloma manihoticola (klsinoe sp.)], and anthracnose (Glome-
rella maniliotis) in monoclonal and multiclonal plots at high and low inoculum levels were
also examined. Root and stem rot caused by Diplodia maniliotis, which could be synony-
mous with Botryodiplodia manilioticola, was identified. Confirmation of this synonymy
awaits further taxonomic study. Studies on the characterization of the causal agent of the
frog skin disease continued with emphasis on detection, transmission, and isolation. Further-
more, the variation encountered in the field within and among cv. regarding their susceptibi-
lity to deterioration was studied and the biochemical processes which lead to physiological
deterioration were analyzed. (Summary by 1.B. Trans. by 1.M.F.) 1:00

0277
13317 CASTRO, H.A. DI:; ABREU, M.S. DIE 1978. Enfermidade da mandioca.
(Cassava discases). Lavras-MG, Brazil, Escola Superior de Agricultura de Lavras.
36p. Port., 57 Refs.

Paper presented at Curso Intensivo para Capacitado de Técnicos ¢ de-Mdo-de Obra
Especializada para a Cultura da Mandioca, Lavras, 1978,

Cassava, Cassava African mosaic virus, Cassava common mosaic virus, Cassava vein mosaic
virus, Cassava brown streak virus, Xanthomonas manihotis. Cercospora henningsii, Cercos-
pora caribaca. Cercospora vicosae. Phyllosticta. Oidium, Uromyces manihotis. Glomerella
manihotis, Sphaceloma manihoticola. Symptomatology. Disease control.

A briet description is piven of the symptomatology and control of diseases caused by virus
and mycoplasma (African mosaic, leaf vein mosaic, common mosaic, brown streak virus,
and witches' broom); fungus [brown leal spot (Cercosporidium henningsii), white leaf spot
(Cercospora caribaca), concentric-ring spot (Phyllosticta), blight leaf spot {Cercospora
vicosac), cassava ash (Qidium manihotis), rust (Uromyees manihotis), anthracnose (Colleto-
trichum or Glomerella manihotis), and superelongation (Sphaceloma or Elsinoe manihotico-
la)l;iroot and stem rots, and damage caused by herbicides. The symptomatology, ctiology,
and epidemiology (dissemination, infection, and appearance of symptoms and survival of
the causal agent in the soil) of CBB (Xanthomonas campestris pv. manilotis) are.analyzed
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in detail. Two mcthods of obtaining healthy materials in order to control CBB are described, '
The Key to identifying some fungal diseases in cassava and recommended large-scale discase
vontrol measures are also included. (Summary by #.G. Trans. by 1.M.1.) 00 1:02

0278
15772 DUARTLE, M. DIE L.R. 1980. Doengas da cultura da mandioca. (iscases in
cassava). In Empresa Brasileira de Pesquisa Agropecuaria. Centro de Pesquisa Agro-
pecudria do Trépico Umido. Relatorio Téenico Anual 1979, Brasilia. p.41. Port.

Cassava. Xanthomones manihotis. Mycoses. Bacterioses. Brazil,
The incidence of diseases caused by Cercospora, Xanthomonas manihotis, and Agrobacte-

rium sp. i cassava crops at the Centro de Pesquisa Agropecudria do Tropico Umido
(CPATU), Brazil is reported. (Summary by F.G. Trans. by L.M.I.) 1200

See also 0303
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E02 Bacterioses

0279

16593 PLERREAUX, D. 1981. Ltude de la pathogenese de la bacteriose du
manioc. ldentification d’une substance toxique produite par Xanthomonas campes-
tris pv. manilotis in vitro et in vivo. (Study on the pathogenesis of bacterioses in
cassava. Mdentification of a toxic substance produced by Xanthomonas campestris
Pv. manihotis in vitro and in vivo). Thése de doctorat. Louvain-la-Neuve, Université
Catholique de Louvain. Faculté des Sciences Agronomiques. 57p. Fr., 54 Refs.,
Illus,

Cassava. Xanthomonas manihotis. Ltiology.

12 1979 the research on the characterization of a tuxic substance ex tracted in 1978 from a
culture of Xanthomonas manihotis in a modified Watanabe medium was continued. The
toxin appears after 3 days in the culture when the bacterial population reaches a plateau-
type growth curve; max. conen. is reached in approx. 6 days. The characteristics of this
toxic substance, identified as 3-(methylthio)-propionic acid, are described. (Summary by I,
G. Trans, by L.M.I.) 102

0280
16649 LELANGO, IF.N.; LOZANO, J.C.; PETERSON, J.F. 198]. Relationships
between Xanthomonas c. pv. manihotis, X, c. pv. cassavae and Colombian ycllowish
isolates, /n Lozano, J.C,, ed. International Conference on Plant Pathogenic Bacteria,
Sth., Cali, Colombia, 1981. Proceedings. Cali, Colombia, Centro Internacional de
Agricultura Tropical. pp.96-104. Engl., Sum. Engl., 39 Refs., Iilus.

Cassava. Laboratory experiments. Xanthomonas manihotis. Xanthomonas cassavae. Etiolo-
gy. Isolation. Colombia.

Physiolegical/biochemical tests were inadequate in separating Xanthomonas campestris pv,
manihotis, X. c. pv. cassavae, and some Colombian yellowish isolates. However, serological
techniques such as the Ouchterlony double diffusion and direct immunofluorescence
indicated antigenic differences between X, c. pv. manihotis and X, ¢, pv. cassavae. The
Colombian yellowish isolates were serologically similar to X, ¢. pv. cassavae but not to X, c.
pv. manihotis. Therefore, retaining the distinction between the 2 pathogens is probably
justified. (Author’s sanmary) 1:02

0281
16650 LLANGO, I'.N.; LOZANO, J.C. 198]. Epiphy tic survival of Xanthomonas
manihotis on common weeds in Colombia. /n Lozano, J.C., ¢d. International
Conference on Plant Pathogenic Bacteria, Sth., Cali, Colonmibia, 1981, Proceedings.
Cali, Colombia, Centro Internacional de Agricultura Tropical. pp.203-209. Engl.,
Sum, Engl,, 16 Refs., llus.

Cassava, Xanthomonas manilotis, Litiology. Laboratory experiments. Weeds. Colom bia,

Many common weeds are implicated in the epiphytic survival of Xanthomonas manilotis,
the CBB pathogen, during the dry season in Colombia. Studies using direct immunofluo-

32






" Cassava. Laboratory experiments. Xanthomonas manihotis, Etiology. Inoculation,

A total of 53 X. campestris pv. manihotis strains from Brazil, Cameroon, Colombia, Ivory
Coast, Java, Kenya, Mauritius, Nigeria, S. Africa, Sumatra, Taiwan, and Uganda were col-
lected and analyzed, All strains showed gelatin and protein hydrolysis, formation of acid
from D (-) arabinose, glucose, and mannose, but not from rhamnose and ribose. Pectaje
gel was not hydrolyzed., Variations among the strains, but without relation to the geographi-
cal arigin, were observed regarding sodium chloride tolerance, H,; S production, and pro-
duction of acid from glycerol, maltose, and raftinose. All 39 tested African strains showed
4 low amylase activity, while among the 8 S. American ones, only a strain from Bahia and a
strain tfrom Rio de Janeiro (Brazil) did so. Strong amylase activity was related with growth
on 8X ugar and formation of acid from dextrin. Five strains were inoculated in an air
conditioned glasshouse to 13 cassava ev. from Africa, Asia, and S. America, with various
degrees of field resistance. Significant differences in virulence were observed among the
strains. Some, on the other hand, were particularly virulent on specific cv. and less on
others, sugpesting some pathogenic specialization. Smooth colonial variants occurring
occasionally during subculturing may show reduced virulence compared to the parental
strain. fAuthor’s summary) 1102

Secalso 0278
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E03 Mycoses

0285
13746 DENGEL, H.J. 1981. On the etiology of cassava anthracnose. Zeitschrift
fiir Pflanzenkrankheiten und Pflanzenschutz 88(8/9):525-529. Germ., Sum, Germ.,
Engl., 4 Refs., lllus,

Cassava.Laboratory experiments, Glomerella cingulata. Etiology. Togo.

Anthracnose symptoms in cassava, formerly attributed to Glomcrella cingulata, could be
incited by Pscudotheraptus devastans, whereas inoculation with a specics of Colletotrichum
isolated from the lesions failed. The fungus appears to be 2 secondary parasite. The discase
is limited to S. Togo and subject to seasonal fluctuations. (Summary by Review of Plant
Pathology) 103

0286
12062 YLN, J.M. 1980. Ltude sur les champignons parasites du Sud-est asiatique
37. Champignons parasites de Malaisic. 20. (Study on the parasitic fungi of South-
cast Asia 37, Parasitic fungi of Malaysia, 20). Bulletin de la Société Mycologique de
France 96(1):17-25. Fr., Sum, Engl,, llus.

Cassava, Mycoscs. Corynespora heterospora. “urvularia unicolorospora, Malaysia,
Four new species of fungi which parasitize on different host plants in Malaysia are de-

scribed. Corynespora heterospora and Curvularia unicolorospora were found in cassava.
{Author's summary) £03
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FGO PEST CONTROL AND ENTOMOLOGY

FO1 Injurious Insects and their Control

0287
17132 SAUNDERS, J.L.: SALAZAR V., . 1979. Combaie de Anastrepha mani-
hoti pzra mejorar la calidad del material de propagacion de yuca, (Control of Anas-
trepha manihoti to improve the quality of cassava propagation material). In P-ogra-
ma Cooperativo Centroamericano para el Mejoramiento de Cultivos Alimenticios,
Reunion Anua! 25, Tegucigalpa, Honduras, 1979, Memoria. Tegucigalpa, Secreta-
ria de Recursos Naturales, pp.H15/1-H15-3. Span., 3 Refs.

Cassava, Field experiments. Anastrepha manihoti. Insect control. Insecticides. Propagation
materials, Costa Rica.

An expt, was conducted with cassava var, Valencia at the exptl. station of the Centro Agro-
nomico Tropical de Investioacion y Enseiianza (CATIE), Turrialba, Costa Rica to determine
it the preventive control of Anastrepha manihoti with a systemic insecticide ~ould improve
the quality of propagation material. A random complete block design with 5 treatments was
used: (1) 10 g carbofuran (granules 5%) at planting; (2) 5 g carbofuran at planting; (3) S ¢
car’furan at planting and 5 g at 3 me.;(4) 0.5 ¢ diazinon a.i.fl water, sprayed every 8 days;
and 3) untreated control. The diferences in the no. of larval exit holes between the control
and the treatments were significant (P = 0.05). No signiticant Jifferences were found
among the av. yields and plani heights of the different treatments, This procedure improved
the quality of cassava propagation material. (Summary by 1.6, Trans. by 1L.AM ) 101 DO2

0288
15773 SILVA, A. DI B. 1980. Levantamento e flutuagdo populacioral de pragas
de arroz, milho, feijio, mandioca ¢ malva, (Identification and population fluctu-
ation of pests in rice, maize, beans, cassava, and mallow). In L.mpresa Brasileira de
Pesquisa Agropecuidria. Centro de Pesquisa Agropecudria do Trépico Umido. Rela-
torio Tienico Anual 1979, Brasilia. pp.4344. Port.

Cassava. Injurious insects, Injurious mites, Brazil,

Research conducted in the municipalitics of Belem and Braganga (Brazil) with light traps to
attract pests and their natural enemies in cassava crops is reporced. The following pests were
observed : Anastrepha manihoti (the most abundant species), Silba pendula, and Monony-
chellus tangjoa. (Summary by I.G. Trans. by 1.M.F) 101 103

0289
17145 BANDLIRA, A.G. 1981. Ocorréncia de cupins (Insccta, Isoptera) como
pragas de mandioca em Bujaru, Para, [Incidence of termites (Insecta, Isoptera) as
cassava pests in Bujaru, Pard]. Acta Amazonica 11(1):149-152, Port., Sum. Port.,
Lingl., 11 Rels.

Cassava. Injurious insccts. Plant damage, Brazil,
In order to verify possible damage by termites in cassava fislds in the municipality of

Bujaru, state of Pard, Brazil, approx. 200 diseased plants of different cv. were uprooted
and inspected. Several of these plants had termites in the tuber or stem. A total of 1025
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cuttings, representing more than 10 cv., were planted in a termite-infested field and were
harvested at 10 mo. Heterotermes tenuis and Coptotermes testaccus were found to be
pests, and Syntermes dirus and Nasutitermes corniger were also suspected of contributing
to the observed crop damage. Termites were found in cassava in other areas of the state,
but on a smaller scale. (Author’s sununary) F01

0290
16640 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980.
Entomology. /i, Cassava Program 1980. Annual Report. Cali, Colombia, CIAT
Series no. 02ECI-80. pp.11-17. Engl., Illus.

Also in Spanish,

Cassava, Ficld experiments. Erinnyis ello. Phenacoccus. Vatiga manihotae, Chilomina clar-
kei. Cyrtomenus bergi. Aleurotrachelus socialis, Mononychellus tancjoa. Mononychellus ur-
ticac. Oligonychus peruvianus, Insect biology. Biological control. Colombia,

In 1980 major studies on entomology were directed to accumulating information on the
complex of insects that attack the cassava crop, emphasizing biological control studies of
important pests, especially Lrinnyis ello and Phenacoccus sp. Basic studies on the stemborer
(Chilomina clarkei) were conducted for the 1st time and a new pest, a subterrancan Hemip-
tera (Cyrtomenus bergi) which causes considerable damage to cassava roots, is described.
Three trials were conducted at the Nataima station of the Instituto Colombiano Agropecua-
rio to determine losses from whitefly (Aleurotrachelus socialis) infestations. It was found
that when whiteflies were not controlled, av. yields decreased from 26 to 9 t/ha, Nutritional
habits, insect biology, and biological control of the mites Mononychellus tanajoa, M. urti-
cae, and Oligonychus peruvianus were studied. The germplasm bank at the Centro Interna-
cional de Agricultura Tropical was evaluated for resistance to the cassava lacebug (Vatiga
manihotac); of the 1865 lines tested, 527 (28%) were scored < 1 on a 0-5 damage scale.
(Summary by F.G. Trans, by L.M.F.) FOI 03

0291
13450 SLIF, A.A. 1981, Scasonal fluctuation of adult population of the whitefly,
Bemisia tabaci, on cassava. Insect Science and its Application 1(4):363-364. Engl.,
Sum. Engl., 8 Refs., lus,

Cassava. Field cxperiments, Bemisia. Temperature, Kenya.

Population studies of Bemisia tabaci carricd out on the Kenya coast indicated that the
whiteflies were present in cassava all year round and that there werc marked seasonal
fluctuations in population levels. Possible explanations for these fluctuations are discussed.
The interaction of atmospheric temp. and RH was highly correlated (r = 0.924) with the
development of the insect. Results suggest that rainfall has an indirect cffect on whitefly
population. (Author’s summary) F01

0292
13728 DENGEL, H.J. 1981. Investigations on the incidence of adults of Bemisia
tabaci (Genn,) on different cassava varieties. Zeitschrift fiir Pflanzenkrankheiten
und Pflanzenschutz 88(6):355-366. Germ., Sum. Germ., Engl., 12 Refs., lllus.

A'so in Plant Rescarch and Development 14:37-49. 1981.
Cassava. Ficld experiments, Cultivars. Bemisia, Vectors. Togo.
The no. of adult Bemisia tabaci on the 2 youngest leaves at the apex on which infection was
still possible fluctuated strongly on the cassava cv. included in trials conducted on the exptl.
fizlds of Togo’s Plant Protection Service. No consistent relationship existed between the no.

of vectors counted on the 3 local cassava cv. (Kataoli, Goula, and Abidjan) as it varicd with
location and time of planting. Furthermore, vector population was higher in coastal regions.

37


http:14:37.49

When planting was carried out at the beginning of and during the rainy season, no extreme
fluctuation of the vector population occurred. On the other hand, population increased with
planting during the dry season with subsequent watering. Decisive factors for the population
fluctuation are the physiological age of the cassava plants, the possibility of other nearby
hast plants of 8. tahaci, and the production rate of leat matter on cassava plants. (Author's
summary) 1°01

0293
11484 CASTRO, L. DI L,; CARVALHO, R.F. DE 1939, ObservagGes sobre a
biologia ¢ o combate bioldgico da lagarta da mandioca. (The cassava hornworm :
biology and biological control). Arquivos de Instituto de Pesquisas Agrondmicas 2:
5-26. Port., Sum. Engl,, 4 Refs., Hlus.

Cassava. Erinnyis ello. Injurious insccts. Insect biology. Biological control. Predators, Insect
control. Brazil,

The history, synonymy, distribution, host plants, biology, chemical and biological control
of the cassava hornworm (Erinnyis ellc) are described in detail. Aspects are included of the
biology and breeding in the lab. of the predators [Calosoma sp. (Coleoptera)] and parasites
[Oxysarcodexia sp. (Stephanostomatidae), Belvosia sp. (Tachinidae), Apanteles sp. (Braco-
nidae), Chalcidideo  (Chalcididae), Elachertidcos (Elachertidac)] fourd in research
conducted by the Instituto de Pesquisas Agronémicas, Brazil, (Summary by F.G. Trans. by
LAME) FO1

0294

10459 TERNES, M.; SCHMITT, A.T. MIURA, L. 1978. Ocorréncia do “bicho
capixaba™ lLagria villosa em mandioca no Estado de Santa Catarina. (Incidence
of the insect Lagria villosa in cassava in the state of Santa Catarina). Florianépolis-
SC, Brasil, Empresa Catarinense de Pesquisa Agropecudria. Comunicado Técnico
no. 22, 5p. Port,, 3 Refs., Hlus.

Cassava, Lagria villosa. Insect biology. Plant damage. Insect control. Brazil.

The presence of the insect Lagria villosa in cassava crops in the municipalities of Tijucas,
1tajaf, and Barra Velha in Santa Catarina, Brazil is reported. Insect characterization and
biology, plant damage, and control are included. (Summary by F.G. Trans. by LMLE)
101
0295
17182 DEEMING, 1. 1979. Big new danger to Nigerian cassava, Noma 2(2):1-2,
Engl., Hlus,

Caseava, Aonidomytilus albus. Injurious insects. Plant damage, Predators. Nigeria,
A scale insect identitied as Aonidomytilus albus is reported to cause serious damage on

cassava in Nigeria. The pest and its major predators are briefly described. {Summary by
Abstracts on Tropical A griculture) 101

Secalso 0296
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F03 Injurious Mites and their Control

0296
17139 LAL, S.S.; HRISHI, N. 1981. Note on the relative resistance of high-
yielding cassava cultivars to infestations by tetranychid spider mites and whitefly,
Indian Journal of Agricu!tural Sciences 51(7):536-538. Engl,, 1 Ref.

Cassava. Field experiments. Cultivars. Iesistance. Bemisia. Injurious mites. Indit.

During 1977-78 the susceptibility of high-yielding cassava cv. to mites (Tetranychus spp.
and Lutetranychus orientalis) and whiteflies (Bemisia tabaci) were studied under field
conditions at Trivandrum, India. Five hybrids and one local var. were used in a random block
design with 4 replications. Observations of the no. of B, tabaci, Tetranychus spp., and E.
orientalis were made on 5 randomly selected central plants. Whiteflies occurred throughout
the crop season, with max. no. in July 1977, whereas mite species appeared mostly during
Jan.-April. (Swinnary by F.G. Trans. by L.M.F.) F0O3 F01

0297

12940 QUIKOZ DE GONZALEZ, M. 1979. Biologia del dearo Mononychellus
planki (McGregoz). Fluctuacion poblacional y distribucién en la planta, de las espe-
cies Mononychellus planki y Mononychellus tanojoa (Boncar), en cl cultivo de la
yuca (Manihot esculenta Crantz). (Biology of the mite Mononychellus plasiki. Fluc-
tuation of population and distribution of the species Mononychellus planki and Mo-
nonychellus tanajoa in cassavaj. Maracaibo, Venezuela, Universidad del Zulia, 76p.
Span., Sum. Span., 39 Refs., Illus,

Cassava, Mononychellus planki. Mononychellus tanajoa. Insect biology. Field experiments.
Laboratory experiments. Venezuda.

An expt, was conducted in the state of Zulia, Venezuela to determine the biology of the
mite Mononychellus planki under lab. conditions and to study the fluctuations of the popu-
lations of M. planki and M. tanajoa during the cassava growth cycle in the field. Results
obtained on its biology indicate that M. planki under lab. conditions, at 3 different temp.,
has a period of embryogenesis, larvae, protonymph, and deutonymph lasting 4.97, 148,
0.84, and 0.94 days, resp. at a constant temp. of 25°C; while at 27 + 1.5°C, these periods
lasted 5.17, 1.21, 1.48, and 1.53 days, resp. At an av. temp. of 24.5°C the aforementioned
periods lasted 5.72, 1.48, 1.04, and 1.58 days, resp. The total no. of days for the biological
cycle, including resting stages, were 12.2, 12.32, and 13.32 days at temp. of 25, 27 ¢ 1.5,
and 24.5°C, resp. Observations were made on habits, longevity of females and males,
reproductive rate, preoviposition and oviposition periods, sex ratio of progeny, and growth
rate of each species. Fluctuation of populations in the field were obtained from the exptl.
plots located in the districts of Mara, Perijd, and Baralt of the state of Zulia. Climatic factors
considered were: temp., RH, and rainfall. The no. of mites on the leaves was the parameter
used to measure the variation in population during the growth cycle. Sampling was done
every 15 days for the 3 plots. Mite populations varied considerably during the growth cycle
for the 3 localities, being higher with high temp., little or no rainfall, and low RH. Plant age
was also considered a factor correlated with the fluctuation of populations in the species
studied. (Extracted from author's summary. Trans. by L.M.F.) F03
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0298
17185 FLECHTMANN, C.H.W. 1981. The cassava mite complex. lI. New records
and description of two new species in the genus Tetranychus from Asia. Internatio-
nal Journal of Acarology 7(1-4):81-86. Engl., Sum. Engl., 6 Refs., lllus.

Cassava. Injurious mites. Tetranychus manihotis. Tetranychus bellottii, Asia.
Literature on cassava mites is updated. Two new species, namely Tetranychus manihotis

(Malaysia) and T. bellottii (India), are illustrated and described. New records of mites in
cassava include Atrichoproctus uncinatus and T. hydrangeae. (Author’s summary) F03

Seealso 0288 0290

When requesting photocopies, do not
forget to cite the five-digit number ap-
pearing at the upper left-hand corner of
each refirence.

40



GO0 GENETICS AND PLANT BREEDING

0299
16645 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980.
Tissue culture, In . Cassava Program 1980. Annual Report. Cali, Colombia,
CIAT Series no. 02EC1-80. pp.79-85. Engl,, Illus.

Also in Spanish.
Cassava, Tissue culture. Disease control. Germplasm. Transfer of technology. Colombia.

Activities of the tissue culture section of the Centro Internacional de Agricultura Tropical
were focused on the improvement and utilization of meristem culture methods for disease
cradication (fruy skin), germplasm conservation and international exchange as well as the
initiation of research on other tissue culture systems (anther, protoplast cell) in cassava.
(Summary by F.G. Trans. by L.M.F.) GO0
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GO1 Breeding, Germplasm, Varieties and Clones,
Selection

0300
15771 ALBUQUERQUE, M. DE; CARDOSO, EM.R.; DUARTE, M. DE LR,
1980. Melhoramento de cultivares de mandioca para a Regifo Amazonica,
{Cassava cultivar breeding for the Amazonian region). In Empresa Brasileira de
Pesquisa Agropecudria. Centro de Pesquisa Agropecudria do Trépico Umido. Rela-
torio Téenico Anual 1979. Brasilia. p.56. Port.

Cassava. Plant breeding. Cultivars, Uses. Selection. Brazil,

Selected cassava cv., recommended for areas similar to NE Paraense (Gxisol soils) are re-
ported. Outstanding cv. were: for the extraction of starch and alcohol productjon (yields
> 30%), Mameluca, Jurard, Tatauaria, Itadba, and Boinha; for the production of table flour
(vields > 25%), in addition to those already mentioned, Bubdo, Manivainha, Hamburguesa,
Pretinha, and Engana Ladr3o; and for branch production, IAN-1, 1AN-3, IAN4, and Chapéu
de Sol. (Summary by F.G, Trans, by L.M.I,) GOl

0301
16548 INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE. 1980.
Cooperative programs IDRC, IDA, Belgian Government; cassava, /n —__, Annual

Report 1979. Ibadan, Nigeria, p.75. Engl.

Cassava, Cassava programs. Sclection. Clones. Cultivars, Resistance. Diseases and pathogens,
Cameroon,

Results in rescarch by the Cameroon Root Crops and Farming Systems Program, which is
supported by the International Development Research Centre (IDRC), the International
Institute of Tropical Agriculture (IITA), and the Cameroon National Office for Scientific
and Technical Research (ONARI'ST) are reported briefly. Two nurseries with 7000 cassava
scedlings, screened for resistance to major diseases and for vigor, were established. In pre-
IMminary yield trials, 38 clones, which outyielded local cv. by 15-100%, were sclected.
(Summary by F.G. Trans, by L.M.F.) GO1

0302
16540 SILVA, S. DI O.E.; CARVALIIO, H.W.L. DE; FUKUDA, W.M.G.; CAL-
DAS, R.C. 1981. Avaliagio de clones de mandioca em Cruz das Almas-Bahia.
(Lvaluation of cassava clones in Cruz das Almas-Bahia). Cruz das Almas-BA, Brasil,
Empresa Brasileira de Pesquisa Agropecudria. Centro Nacional de Pesquisa de Man-
divca e Fruticultura. Pesquisa em andamento no. 6. 4p, Port.

Cassava. Field experiments. Clones. Selection, Tuber productivity. Foliage. Starch content.
Brazil,

From 1979-80 the perforinance of 42 cassava clones was swudied in Cruz das Almas, Bahia,
Brazil. A completely randomized exptl. design was used with 2 replications; 60, 50, and 60
kg NPK, resp. were applied per ha. Lvaluations regarding root and branch wt. and starch
content were made. Clones 13-14, 02-27, 24-22, and 2442 had the highest root yields;
clones 02-27, 06-13, and 29-15 registered the highest starch contents and the clones with
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the highest branch yields were 12-03, 20-05, and 02-27. (Summary by I.G. Trans. by L.M.
I.) G01 D03 C03

0303
16178 INTERNATIONAL INSTITUTI: OlF TROPICAL AGRICULTURIL. 1980.
Root and tuber improvement program; cassava, /n . Annual Report 1979,
Ibadan, Nigeria. pp.53-63. Lingl,, lllus,

Cassava. Field experiments. Plant brecding. Selection. Clones. Resistance. Colletotrichum
manihotis. Cassava African mosaic virus. Phenacoccus manihoti. Mononychellus tanajoa.
Nigeria.

The results of research conducted by the International Institute of Tropical Agriculture
(IITA), Nigeria, through its root and tuber improvement program in 1979, ar¢ given, Im-
proved cassava clones were tested in different locations to determine promising clones in
terms of yicld. Seedlings were screened for resistance to major pests and diseases: the
cassava mealybug (Phenacoccus manihoti), green mites (Mononychellus tanajoa), CAMD,
and anthracnose (Colletotrichum manihotis). (Summary by F.G. Trans, by L.M.F.) G0l
E0O 1°00

0304
16184 FFURTADO, M.J.; SILVA, A.A. DA 1980. Avaliagio de cultivares de
mandioca (Manihot esculenta Crantz) para industria, no Estado do Espirito Santo.
(Testing of cassava cultivars for industrial purposes in the state of Espirito Santo).
Cariacica-ES, Brasil, Empresa Capixaba de Pesquisa Agropecudria. Indicagdo
EMCAPA v.2, no. 2, 6p. Port.

Cassava. Cultivars. Selection, Tuber productivity. Brazil.

Cassava cv. were tested in the municipalities of Linhares and Sdo Mateus, Espirito Santo
(Brazil) to determine those with t' ¢ most appropriate characteristics for industrial use.
Outstanding cv. in the arca of Linhares werc Paulista and Raimunda with harvesting at 12
mo. and Manjari and Pdo do Chile “Sul" with harvesting at 17 mo. At S8o Mateus, best cv.
were Mucuri Macaco and Pao do Chile ““Sul”. (Swnmary by F.G. Trans. by L.M.F,) GOl

0305
17123 JOS, J.5.; HRISHL, N,; MAINI, S.B.; NAIR, R.G. 1980. Two high yiclding
hybrids of cassava. Journal of Root Crops 6(1/2):1-6. Lngl., Sum. Engl., 9 Refs.,
Hlus.

Cassava. Field experiments, Hybridizing. Hybrids, Tuber productivity. India.

Two high yielding hybrids, H-1687 and H-2304, were developed by intervar, hy bridization
involving indigenous and exotic genetic stocks at the Central Tuber Crops Research Institute
(Trivandrum, India). In H-1687 yicld ranged from 30.243.3 t/ha and in H-2304 it ranged
from 34.941.8 t/ha under farm conditions while the control recorded 11.1-21.4 t/ha. Under
multilocation trials they significantly outyicelded the control. Both hybrids were found to be
significantly superior to the lucal var, in minikit trials undertaken in 138 plots throughout
the state of Kerala, H-2304 recorded a yicld range of 30.41-58.39 t/ha and the mean was
44.99 t/ha. The mean yicld recorded by H-1687 was 44.05 t/ha while the local var, registered
amean yield of only 30.43 t/ha. Hybrid 2304 had higher DM content and H-1687, significant
amounts of carotene. The 2 hybrids were released for general cultivation under the names
Sree Vishakham (H-1687) and Sree Sahya (H-2304). (Author's summary) GO1 D03

0306
15755 ROSAS S, C.; DELGADO B, T.E. 1975. Hibridos de yuca evaluados en
La Molina, (Evaluation of cassava hybrids at La Molina). Avancts en Investigacion
(Peru) 4(3/4):3-6. Span,
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Cassava. Plant brecding, Hybrids, Research. Selection., Crossbreeding, Peru,

Research work conducted at the Estacion Lxptl. Agricola de La Molina, Peru (during the
crop yr 1969-70 until 1973-74) is analyzed. Its main objectives were to selzct genetic
material and to crossbreed domestic and introduced material from Brazil by natural pollina-
tion, The hybrids most recommended for human consumption and for material purposes
were LM-1-1110-70 (31.8 MT/ha) and LM-3-1110-70 and for industrial use alone LM-CB-8-
2269. (Summary by I.G;. Trans. by LALE.) GOl

0307
17171 KAWANO, K. 1980. Cassava. /n Fehr, W.R.; Hadley, H. H.,eds. Hybridiza-
tion of crop plants. Madison, Wisconsin, American Socicty of Agronomy and Crop
Science Society of America. pp.225-233. Lngl., 12 Refs,, lllus,

Cassava, Flowers, Hybridizing. Pollination. Seed, Colombia.

Aspects of cassava bree *' g are discussed in detail: origin of parental material; environ-
mental conditions appropriate for flowering; floral characteristics; artificial hybridization
and self-pollination (equipment to be used, preparation of the female flower, pollination,
and factors affecting ctficiency); natural hybridization; and seed development, harvest,
and storage. (Summary by I.G. Trans. by L..M.I) GOL

0308
16539 CARVALHO, P.w.L DI 1981, Avaliagdo de cultivares de mandioca no
Centro Nacional de Pes,uisa de Mandioca ¢ Fruticultura, (£valuation of cassava
cultivars at the Centro Nacional de Pesquisa de Mandioca ¢ Fruticultura). Cruz das
Almas-BA, Brasil, lig\prcsn Brasileira de Pesquisa Agropecuaria. Centro Nacional de
Pesquisa de Mandioca ¢ Fruticultura, Pesquisa em andamento no. 07. 2p. Port.

Cassava. Ficld experiments, Germplasm. Cultivars, Selection, Cassava programs, Agronomic
characters. Tuber productivity. Ecosystems, Brazil,

Ten trials evaluating promising cassava cv. were established at the in vivo germplasm bank ot
the Centro Nacional de Pesquisa de Mandioca ¢ Fruticultura (CNPMI) in July 1980 in order
to select cv. with outstanding agronomic characteristics, high root yields, and improved
adaptation to the ceological conditions of the NE ccosystem in Brazil. Trials received
different treatinents of fertilization, A great variation was observed in the initial vigor of the
ev. and a large no. were considered promissory. (Su, mary by I, Trans. by L.M.F,) GO

0309
13466 NASSAR, NM.A. 198]. Collecting wild cassava in Brazil, Plant Genetic
Resources Newsletter 47:14-23, Engl,, Sum. Engl, Ir,, Span., 5 Refs., Illus.

Cassava, Manihot, Germplasm, Adaptation, Selection. Maps, Resistance. Xanthomonas mani-
hotis. Coclosternus manihiotr, Brasil,

Manihot sp. seeds andfor cuttings were collected in NI and west-central Brazil and planted
in a living collection. At the U. of Brasilia approx. 726 introductions of the following
species are now being grown: A, cacrnulescens, M. glaziovii, M. dichotoma, M, pseudoglazio-
vil, M. cppuinosa, M. hepraphylla, M. poltlii, M. grahamii, M. zenhtneri, M, reptans, Manihot
sp. (undetermined), and a natural hybrid, Six thousand seeds of the following species are
being maintained for planting: M. tripartita, M. gracilis, M. falcata, M. Jruticulosa, M. longe-
petioilata, M. oligantha, M. pen taphylla, M. alutacea, M. pruinosa, M. paviacfolia, M. stricta,
M. salicifolia, M. purpurea<ostata, M. attenudta, and M. tomentosa, The geographical distri-
bution of these species is given, Some introductions were evaluated for resistance to Xantho-
maonas manihotis and Coelosternus manihoti and their capacity to farm tubers is discussed.
Seeds of these materials have been made available to breeders of the International Institute
of Tropical Agriculture (Nigeria) and the Centro Internacional de Agricultura Tropical (Co-
lombia), (Author’s summary) GO1
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0310
10751 OLIVEIRA, H. DE F.; ANDRADE, M.J.B. DE; OLIVLEIRA, AB. DL 1979.
Avaliagio de cultivares de mandioca na regido Norte-Fluminense. (Lvaluation of
cassava cultivars in the Norte-Fluminense region). In Congresso Brasileiro de Man-
dioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de
Pesquisa Agropecudria. Departamento de Informagdo ¢ Documentag¥o. pp.149-
160. Port., Sum. Port., Engl., 12 Refs., Nlus.

Cassava. Field experiments.: Cultivars. Clones, Selection. Tuber produc tivity, Starch content.
Dry matter. Brazil.

The characteristics of 135 cv. and 75 clones of cassava were evaluated at the Estag¢do Exptl.
de Campos, RJ, Brazil. This collection from different parts of the country was installed
on an alluvial soil, with and without chemical fertilization, and harvested at 15,19, 22, and
28 mo. The following cv. were sclected on the basis of root production, starch and DM
content: a) early-maturing cv. (15 and 19 mo.)- Bahia Preta, Curvelo, Manjari, and Engana
Ladr¥o; b) late-maturing cv. (22 and 28 mo.) ~ Uvar and Passarinha. Protein content in the
roots was not correlated with yield in the studied cv. (Author’s summary) G01 D03 C03

0311
16641 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980.
Germplasm development. In ____ . Cassava Program 1980. Annual Report. Cali,
Colombia, CIAT Series no. 02ECI-80. pp.27-32. Engl., llus.

Also in Spanish.
Cassava. Plant breeding. Germplasm, Ecosystems. Resistance. Adaptation, Colombia,

The cassava germplasm section of the Centro Internacional de Agricultura Tropical has
developed a multistage genetic improvement procedure involving: (1) evaluation of
gemmplasm accessions in various environments for possible recommendations as new cv. or
as parents in a hybridization program; (2) formation of broad-based gene pools with high
levels of resistance and/or adaptation in specific environments; (3) assure acceptability of
the final product by producers, processors, and consumers. (Summary by F.G. Trans. by
LM.I) GOl

0312
16646 CLNTRO INTLERNACIONAL DE AGRICULTURA TROPICAL. 1980.
Varietal improvement. /n — . Cassava Program 1980. Annual Report. Cali, Colom-
bia. CIAT Series no. 02ECI-80. pp.33-37. Lngl., lllus,

Also in Spanish,
Cassava. Field experiments, Hybrids. Ecosystems. Selection. Adaptation. Seed. Colombia.

Since considerable progress has been made in the yielding ability and disease resistance
through single-trait sclection of cassava material for HI, branching type, or resistance to
CBB (Xanthomonas campestris pv. manihotis) and superelongation [Sphaceloma (Elsinoe)
manihoticola], emphasis in selection has gradually shifted towards overall performance over
several years at each selection site. Production of hybrid seeds by controlled pollination was
increased 4-fold after critical pest problems were overconte. (Summary by F.G. Trans. by
LM.F) GO0

0313
13690 PARTHASARATHY, V.K.; MEDH, R.P.; GHOSH, S.P. 1980. Stability of
a few varictics of cassava under two altitude conditions in Meghalaya, Journal of
Root Crops 6(1/2):53-54, Engl., 2 Refs.

Cassava. Adaptation. Cultivars, Climatic requirements. Tuber productivity. Selection, India,
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The stability of some cassava var. was studied at 2 sites, Umling and Nayabunglow (Megha-
laya, India) at 300 and 800 m.a.s.l., resp. during 1977-78. Var. M4, M-165,M97, H-312, H-
3641, H-2304, H43, H-226, H-1687, and a local var. were used in a randomized block
design with 3 replicatior s, Environmental additive effects were 0.58 and 0.377 for Naya-
bunglow and 2.873 and -3.832 for Umling during the periods 1977-78, resp. Hybrid H-312
gave the highest yield under both environmental conditions, but the highest deviation in
regression analysis indicates its unstability; therefore, it is suggested that selection should be
made for stability of yield over a range of environments. (Summary by F.G. Trans. by 1.
M.F.) GO1 DO1 D03

0314
17193 ENGELS, J.M.M.; BEUNINGEN, L.T. VAN; REININK, K. 1981. A
manual system for germplasm management. Il. Some useful applications of edge-
punched cards in handling data of systematic description, Euphytica 30(3):635-
641. Engl., Sum. L:ngl., 8 Refs., 1llus.

Cassava. Germplasm. Information retrieval,
The application of the edge-punched card in taxonomy is briefly summarized. The data of a
systematic description of a relatively small cossava collection are used to demonstrate the

use of these cards in the detection of duplicater, in more complicated queries,and for simple
statistical analysis. A comparison is made witt. the ‘peek-a-boo’ system. (Author’s summary)

Go1

Seealso 0243
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HO0 NUTRITION

0315
17181 FLEURET, P.; FLEURET, A.'1980. Nutritional implications of staple food
crop successions in Usambara, Tanzania. Human Ecology 8(4):311-327. Engl.,
Sum. Engl., 36 Refs.

Cassava, Production. Human nutrition. Tanzania.

Archival and ethnographic research carried out in NI Tanzania provides evidence of signifi-
cant changes in production and consumption of staple food crops between 1850 and the
present. The banana, which provided the bulk of calories and other nutrients in precolonial
times, has been successively replaced by Irish potatoes, maize, and cassava in different locali-
tics. The reasons for the adoption of each of these introduced crops are explored, and their
implications for human nutrition in the area are discussed. (Author's summarv) HOO

0316
16589 TREMOLIERES, J. 1980?. Tapioca et dictetique, Tapioca et lait: une
association bénéfique. (Cassava and dietetics, Cassava and milk: a favorable associ-
ation). Paris, I'Institut du Manioc. 16p. Fr., 17 Refs., Ilius.

Cassava, Human nutrition, Nutritive value. Dictary value. Tapiocas.

Different aspects of the qualitics of cassava as tapioca, in terms of digestion and assimilation
by people of different ages and health conditions, are discussed. Its favorable influence on
dyspepsia and vomiting is highlighted as well as its use in tr2ating malnourished unweaned
infants. Since cassava doecs not have gluten-type proteins, it is recommended for their
inolerance and in treating allergies to cereals. Its energy properties are notable since the
glycosides undergo a slow and progressive absorption that allows its total utilization. Data
are included on its origin and utilization. The digestive properties of the tapioca-milk
association are emphasized along with its lack of antitrypsic factors and limited neutralizing
effect of gastric acids, which result in a flocculate of fine cascin and of easy assimilation,

Morcover, salivary amylolysis is faster with tapioca tiv.: with other starches and a total
absence of cellulosic wastes was observed. Gasironcn. intormation and experiences of
dicticians and pediatricians arc included. (Sununary by 1.5. Trans. by L.M.I".) HOO

0317

16545 FLEURY, JEAN-MARC. 1980. Un mensaje a los agronomos. (A message
for agronomists). El CIID Informa 9(2):7-8. Span., lllus.

Cassava. Human nutrition, lodine. Thyocianates,

Two important aspects that should be considered when promoting cassava cultivation in
countries of the Third World are discussed in detail: the introduction of var. with lower
HCN contents and the verification that the | consumption of the populations is normal.
The appearance of new diseases caused by its toxicity would be avoided. (Surmmary by F.G.
Trans. by L..M.F.) HOO
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0318
15724 KITPANIT, N.; BUNSIDDHI, D. 1979, The substitutional value of cassava
root product of various quality grades for rice by-products in semi-commercial pig
rations, /n Khon Kaen University. Faculty of Agriculture. Cassava/nutrition project;
annual report 1979. Khon Kaen, Thailand. pp.95-103. Engl.

Cassava. Laboratory experiments. Swine. Animal nutrition. Cassava meal. Rice bran. Diets.
Thailand.

An expt. was conduc’ed to demonstrate the simple replacement of cassava root products for
rice bran + broken rice in producer recommended mixtures. Thirty-two crossbred pigs ave-
raging 26 kg initial tody wt. were allotted in 4 dietary treatments (T) on the basis of body
wt., sex, and genetic vackground. Each group was replicated 4 times. Pigs in T, were fed the
control diet, containiag commercial feed concentrate + rice bran + broken rice during the
starting, growing, and finishing periods. Pigs in T, T,, and T, were fed the same level of
commercial feed concentrate used in T, + cassava/SBM mixture. Cassava root products
+ 17% SBM have similar nutritive value to rice bran + broken rice and can be substituted
in the diet without any adverse effeci on pig performance. {Summary by F.G. Trans. by
LAL) 1103

0319

15078 MUEHLMANN, L.D. 1978. Ensilaje de forraje de yuca, pura y en mezcla
con caiia de azicar y pasto elefante y con utilizacion de varios niveles de melaza y
urea. (Cassava forage silage, pure or mixed with sugar cane and clephant grass, and
using several levels of molasses and urea). In Curso de Adiestramiento en Produe-
cion y Utilizacion de Pastos Tropicales, 1., Cali, Colombia, 1978. Trabajos nresen-
tados. Cali, Centro Internacional de Agricultura Tropical. Programa Ganado de
Carne. pp.98-106. Span., 33 Refs.

Cassava. l'orage. Silage. Digestibility. pH. N. Colombia,

An expt. was conducted at the Centro Internacional de Agricultura Tropical (CIAT) to
verify the performance of cassava as forage and of sugar cane and clephant grass (Pennlse-
ftm purpureum) 1-534 mixed with 25% cassava forage using small clamps with different
levels of molasses and urea. Treatments were: sugar cane + 25% elephant grass forage +
25% cassava forage + 0, 0.25, 0.5, and 1% urea and 0, 1, 4, and 8% molasses. Trials on
pH, in vitro digestibility, and the determination of N in urea were conducted. Ensiled
cassava forage improved digestibility. In all the treatments the pH was higher than the
standards established for good-quality silage. In all the treatments  with increasing rates of
urea, an increase was observed in the % of N in DM, (Summary by F.G. Trans. by LM.F.)
103

0320
17172 LOPES, D.C.; ALVARENGA, J.C.; DONZELE, J.L.; FERREIRA, L.F.A,
1981. Utilizagdo da mandioca na alimentagio de suinos. (Urilization of cassava
in swine nutrition). In . Alimentos alternativos para suinos, Belo Horizonte-
MG, Brasil, Empresa de Pesquisa Agropecudria de Minas Gerais. pp.9-12. Port,,
19 Refs,

48



Cassava. Research. Animal nutrition. Nutritive value, Cassava meal.

A briet literature review on the research conducted on the nutritive value of cassava in
animal nutrition, especially for pigs, is given, On the basis of these studies, it was concluded
that CM and chips may replace up to 50% maize, fresh cassava (chopped or sun-dried)
can be used to totally substitute maize. The best ration included a 50%level of substitution,
which may be used if the price relationship cassava x maize is favorable. (Sunmnary by [7.G.
Trans, by L.M.F.) H03

6321
17174 PALATOX, A. 1980. Animal science. /n University of Guam. Annual
Report 1980. Mangilao, Guam, Agricultural Experin 2t Station, College of Agri-
culture and Life Sciences, pp.18-21. Engl., Illus.

Cassava, Laboratory experiments., Animal nutrition, Diets, Cassava meal, Finishing, Swinc.
USA.

Two expt. were conducted on Guam, USA, the st using copra meal as a source of protem
for growing pigs and the 2nd using cassava and copra meals on finishing pigs. In the 2nd
expt. 40 pigs were used, ranging from 75-94.5 1b initial wt. and distributed at random
by wt., sex, and breed into 8 pens. Data showed that av. daily gain was significantly affected
by the treatment. Pigs fed 40% cassava and 25% copra mecal gained significantly less wt.
than those fed 40% CM without copra meal. Finishing pigs fed copra meal consumed less
feed than those fed their resp. controls. Observations with finishing pigs differ from those
obtained with growing pigs. It was concluded that 40% CM may be incorporated into the
dict of finishing pigs without significantly affecting final body wt. gain and feed efficiency.
{Summary by F.G. Trans, by L.M.I'.) 1103

0322
16596 FOLGADO, C. 1978, A mandioca como matéria-prima em alimentos ani-
mais. (Cassava as raw material in feedstuffs). Pecudria 2(2):4548. Port., 1llus.

Cassava. Poultry. Animal nutrition. Composition. Nutritive value. Feeds and feeding, Brazil,

The nutritive value of cassava in poultry rations is bricfly analyzed; the chemical compo-
sition of roots, cyanide content in tubers, comparison of amino acid content in cassava
leaves with those of Pennisctum purpureum, Panicum maximum, and soybean incals are
included. 1t is recommended to consider both the physiological aspects of nutriticnal
balance and vol. in cassava-bascd rations. (Swmmary by F.G. Trans. by [.M.F.) 1103

0323
12584 DOSSEVI, L.; BANTSIMBA, M.; DIGAUD, A.; FOURNIER, P. 1980.
Lffets des glucides solubles de quelques aliments tropicaux (manioc, arachide, noix
de coco, papaye) sur l'utilisation du calcium chez le rat. [Lffect of soluble carbo-
hydrates from some tropical foods (cassava, peanut, cocomut, and papaya) on
calcium utilization in rats). Annales de la Nutrition et de I'Alimentation 34(3):
527-536. Fr., Sum. Engl., Fr,, 20 Refs., llus.

Cassava, Laboratory experiments. Soluble carbohydrates, Carbohydrate content. Animal
nutrition.

Cassava, peanut, coconut, and papaya were used to prepare ethanol extracts containing
soluble sugars, Six-mo.-old rats were given 10 mM CaCl, solution (+ **Ca) contamniny a
carbohydrate by stomach tube. Depending on the group, the carbohydrate was glucose,
melibiose, or raffinose at 200 mAf concn., or ethanol extract. Blood samples were taken at
different times after the administration and plasma radioactivity was measured. Rats were
sacrificed at 24 h; femur radioactivity was used as a measure of Ca absorption. Extracts of
cassava, pcanut, and papaya were more potent in promoting Ca absorption. Physiological
activity of the cxtracts was correlated with the nature of the sugars, identified by paper
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chromatography. Cassava contained rattinose. The current expt. contirmed previous findings
that these sugars enhanced Ca utilization. (Author’s summary) HO3

0324
12240 VERAMENDI R., E. 1978, Sustitucién del mafz por harina de yuca en
acabado de cerdos en Jenaro Herrera. (Substituting maize with cassava meal in
finishing diets for pigs at Jenaro lerrera). Tesis Ing. Zoot. Tingo Marfa, Peri, Uni-
versidad Nacional Agraria de la Selva. Departamento de Ciencias Pecuarias. 46p,
Span., Sum. Span., 28 Refs., Hlus.

Cassava, Swine. Animal nutrition. Cassava meal. Diets. Finishing. Peru.

An expt. was conducted at the Granja Porcina of the Proyecto de Asentamiento Rural Inte-
prado (PARI) in Jenaro Herrera, state of Loreto, Peru, to assess CM as an energy source for
substituting maize at levels of 33, 66, and 100% in diets for finishing pigs. Thirty-two
crossbred Hampshire x Landrace pigs with an av. initial wt. of 60 kg were used; these were
randomly distributed in 4 lots with 8 animal* each. Greatest wt, gain was obtained in
animals fed the diet containing 33% CM although differences were not statistically signifi-
cant. Regarding feed conversion there was no significant difference among treatments.
Lconomic analysis revealed that the treatment with 33% CM gave the highest economic
retuens. (Extracted from author's summary. Trans, by L.M.I%.) HO3

0325
10211 MELLO, R.P. DL; SILVA, J.I'.C. DA: CAMPQS, O.F. DE; SAMPAIO, .
B.M. 1976. Milho desintegrado com palha e sabugo, raspa de mandioca e sementes
de sorgo moidas, em concentrados para vacas em lactago. (Ground ear corn with
Straw, cassava chips, and ground sorghum grains in concentrates for lactating cows).
Revista da Sociedade Brasileira de Zootecnia 5(2):105-118. Port., Sum. Port., Engl,,
23 Refs.

Cassava. Animal nutrition. Cattic. Cassava chips, Composition, Mineral content, Brazil.

Twenty-four Schwyz x Zebu cows with an av. daily milk production of 14 kg were used to
study the use of ground maize, cassava chips, and ground sorghum grain as cnergy supple-
ments, according to the following treatments: T, , ground :-aize 69.5% + cottonseed meal
28.5%; T,,cassava chips 54.7% + cottonseed meal 43.3%; und T, , ground sorghum 74.0% +
cottonseed meal 24.0%. These rations were supplemented with sodium chloride (1.0%) and
bone meal (1.0%). Cows were fed sorghum silage ad libitum + 11 kg brewers® drled grains +
concentrate to meet animal requirements, Results showed that milk production was not
affected Ly the source of energy in the concentrate. Total DM intake averaged 3.17%of the
livewt., and silage DM intake, 1.72%, (Author’s summary) H03

0326
12441 CALVO DEL AGUILA, R. 1979. Lfecto de Ia yuca fresca en la per-
formance de peso de cerdos en perfodo de acabado, bajc confinamiento. (Effect of
Jreslt cassav. on the weight gain of finishing pigs kept in confinement). Tesis Ing.
Zoot, Tingo Marfa, Peri, Universidad Nacional Agraria de la Selva, Departamento
de Ciencias Pecuarias. 46p, Span., Sum. Span,, 21 Refs,, Illus,

Cassa: a. Swine. Animal nutrition. Diets. Finishing. Peru,

An expt. was conducted at the Granja Porcina of the Proyecto de Asentamiento Rural Inte-
grado (PARI) in Jenaro Herrera, state of Loreto, Peru, to evaluate fresh cassava as an energy
source when substituting maize at levels of 0, 50, 75, and 100% (corresponding to treat-
ments I, I1, 111, and IV, resp.) in basic diets for finishing pigs. Twenty crossbred Yorkshire-
Landrace-Hampshire pigs with an initial av. wt. of 60 kg were used: these were randomly
distributed in 4 lots of 5 animals cach. After 42 days, the animals were slaughtered. Treat-
ment Il had a daily wt. gain of 0.757 £ compared with treatment IV with 0.671 g, Carcass
yields were similar for all treatients and no statistical difference was detected among them,
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Back fat thickness averaged 2 cm in all treatments, Economic analysis indica‘ed a higher
net profit for treatment I and a lower one for treatment IV. (Extracted from author’s
summary, Trans. by L.M.F,) H03

Seealso 0357
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HO04 HCN Toxicity and Detoxification

0327
17117 ARGUEDAS, P.; COOKE, R.D. 1982. Residual cyanide concentrations

during the extraction of cassava starch. Journal of Food Technology 17:251-262.
Engl., Sum, Engl., 24 Refs., Illus.
Cassava. Cyanogenic glycosides. Processing. Cyanides. Cassava starch.
A literature review is given on residual cyanide concn. during the process of extracting
cassava starch. {Summary by F.G. Trans, by LM.F.) HO4

Secalso 9216
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100 PROCESSING, PRODUCTS AND USES

I01  Cassava Starch and 1its Properties

0328 .
17121 BELLO, R.A.; PIGOTT, G.M. 1979. A new approach to utilizing minced
fish flesh in dried products. Journal of Food Science 44(2):355-358, 362. Engl,,
Sum. Engl., 16 Refs., Illus,

Cassava, Cassava starch, Modified starches. Uses,

A dried fish product to be kept without refrigeration was developed, using the mixed,
minced flesh from various fish species (lingcod, rockfish, herring, and Pacific cod). Modified
cassava starch, texturized soybean fiber, and salt were required to enhance the binding and
rehydration properties and sensory attributes of the product. Temp. of 71-82°C during
approx. 10 h were required to dry the patties to 5% moisture level; 20 min submerged in
water were ecnough to rehydrate the product. Physicochemical, microbiological,
organoleptical, and histological tests were conducted during the development of the
product, {Author's surmmary) 101

0329

17189 NGAN, P.V.; VAZZOLER, A.E.A. DE M. 1981. Utilizagio do amido
hidrolisado obtido a partir de fécula de mandioca comercial na andlise eletroforética
de proteina de peixes, (Urilization of hydrolyzed starch obtained from commercial
cassava starch in clectrophoretic analysis of fish protein). Ciencia e Cultura 33(11):
1469-1472. Port., Sum. Engl., 10 Refs., Illus.

Cassava, Cassava starch, Hydrolysis. Brazil,

A modification of the original method of zone electrophoresis to obtain hydrolyzed starch
from commercial cassava starch was described. Electrophoretograms of the same samples
obtained under the same conditions in gel prepared from hydrolyzed cassava starch gave a
better separation and the electrophoretograms were clearer. Hydrolyzed cassava starch is
relatively simple to prepare, giving excellent and repeatable results. (Author's summary) 101
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102 Uses, Industrialization, Processing and Storage

0330
15726 HORKAWAT, S.; SIRITORN, P.; DITPONGPIN, W. 1979. The effect of
microbial contamination on the nutritive value of cassava root products, A prelimi-
nary study. /n Khon Kaen University. Faculty of Agriculture, Cassava/nutrition
project; annual report 1979, Khon Kaen, Thailand. pp.85-87, Engl.

Cassava, Cassava chips. Nutritive value, Pellets, Thailand,

This trial attempts to make a preliminary observation and isolation of microorganisms
present in products available at Khon Kaen markets, Thailand. Crop characteristics are also
studied to cnable the improvement of the processing techr.ique in order to minimize adverse
effects. Samples of cassava chips and pellets were taken from each of the drying firms and
pelletizers in the area; these were mixed with 100 ml of sterilized water. After a 3-day
incubation at room temp., microorganisms were counted and classified. Results indicate that
the predominant microorganisms in cassava root products were Aspergillus fungi and Baci-
llus bacteria; cassava chips have a higher MC and consequently, higher mold contamination
than pellets; CP concn. of pellets tends to be higher than that of chips. It is suggested that
chips st:ould be pelletized as soon as they are dry. (Summary by F.G. Trans, by L.M.F.) 102

0331
17120 ADOQUR ENTREPRISE,. 1981, High protein cassava. Pau, France. 12p.
Engl., Nllus,

Cassava, Technological package. Fermentation. Cultivation. Food products,

A process to ferment cassava starch without hydrolyzing it is described in detail. Data on
investments, operational costs, and selling price for the plantation/fermentation complex are
included. (Summary by F.G. Trans, by L.M.F,) 102

0332
17101 HATUM, L. DO C. 19817. Mandioca: mdquina para fazer raspas, (Cassava:
a machine to mnake chips). Brasilia, Empresa Brasileira de Assisténcia Técnica ¢ Ex-
tensfo Rural, Serie Técnica para producdo vegetal, EMBRATER T 106. 2p. Port,,
Illus,
Cassava. Cassava chips, Processing. Mechanization. Brazil,
The steps to follow in the fabrication of a machine for homemade cassava chip elaboration
are briefly described. Diagrams are included. {Summary by F.G. Trans. by L.M.F) 102
0333
15777 PINHEIRO, J.C.D. 1980, Tiquira da mandioca./Cassava brandy). Mandi-
Noticias 3(2):8-10. Port., 6 Refs.
Cassava, Beverages, Processing. Trade, Brazil,

The importance, types, and commercialization of cassava brandy as an alternative for
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cassava industrialization are analyzed. The process of elaboration is described: preliminary
treatment of raw material (cleaning, weighing, and peeling), preparation of cooked mix,
saccharification, fermentation, and distillation. Cv. used for its manufacture are: Tuma-
zinha, Najazinha, and Branquinha de Santa Quitéria. An av. of 18-20 / are obtained from
120 kg cassava. (Summary by F.G. Trans. by L.M.F.,) 102

0334
17102 FELIPE, M. DE P. 1981?. Mandioca: cortador de rama. (Cassava: branch
cutter). Brasilia, Empresa Brasileira de Assisténcia Técnica e Extensdo Rural. Serie
Técnica para produgao vegetal. EMBRATER T 93. 2p. Port., Illus.

Cassava, Agricultural equipme'~.t. Mechanization, Brazil.

The steps to follow in the fabrication of a eassava branch cutter are briefly described.
Diagrams are included. (Summary by F.G. Trans. by LM.F.,) 102

0335
17155 GOULARTE, R.D. 1981?. Mandioca; ralador. (Cassava rasper). Brasilia,
Fmpresa Brasileira de Assisténcia Técnica e Extensdo Rural. Serie Técnica para Pro-
dugYo Vegetal. EMBRATER T 156. 3p. Port., Illus,

Cassava, Agr.cultural equipmezat, Mechanization, Processing, Rasping.

The steps to follow in the fabrication of cassava raspers are briefly described. Diagrams are
included. (Summary by F.G. Trans. by L.M.F,) 102

0336
10721 ESPINAL, J.L.R.; ALMY, S.W. 1979. A casa de farinha no Reconcavo
Baiano. (Cassava flour processing plants in Recéncavo Baiano). In Congresso Brasi-
leiro de Mandioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa
Brasileira de Pesquisa Agropecudria, Departamento de Informagdo e Documentagao.
pp.17-26. Port., Sum. Port., Engl., 10 Refs.

Cassava. Socio-economic aspects. Cassava flour, Processing. Brazil,

The current forms and problems of cassava processing for human and animal nutrition in *he
region of Reconcavo Baiano, municipality of Sapeaci, Brazil are described. The implications
of the technocconomic changes in the structure of domestic CF processing plants on socio-
economic conditions in the arca are discussed. (Extracted from aiithor’s summary) 102

0337
12470 LAPORTE, J.C,; SAUTIER, C. 1979. Protéolyse du lait en présence de
tapioca et de Jivers produits amylacés, (Proteolysis of milk in presence of tapioca
and different starch products). Cahicrs de Nutrition et de Dietetique 14(3):219-
220, Fr., Sum. Engl., Fr.

Cassava. Taplocas. Hydrolysis, Nutritive value. Laboratory experiments. Biochemistry.

To determine the methods of digestion of cow milk/starch mixtures, basic products in
child nutrition and origin of certain diseases, in vivo proteolysis of pepsin and t.rypsin of
skimmed milk was studied with or without the supplementation of tapioca and maize,
wheat, and potato starches, cooked or raw. These supplements did not affect the in vitro
proteo]ysxs of skimmed milk. However, a slight fixation of the hydrolysis products was
observed, except for cooked tapioca. (Author’s summary. Trans. by L.M.F.) 102

0338
10152 BIRSE, D.G.; CECIL, J.E. 1980, Starch extraction: a check list of com-
mercially available machinery, London, Tropical Products Institute. Report G142,
16p. Engl.



Cassava. Industrial machinery. Cassava starch. Washing. Peeling. Rasping, Screening, Silting,
Drying,

A comprehensive list of manufacturers and suppliers of starch extraction and processing
eyuipment is given. In order to classify the equipment, starch extraction was divided into R
basic operations: preparation (washing and peeling), comminution, screening, separation
(sedimentation-dewatering), and drying. A brief description of each operation is given,
Major organizations that produce equipment that use cassava as raw material are Newell
Dunford Engineering (United Kingdom), Projects Development Institute (PRODA-Nigeria),
Starcosa (German Federal Repubiic), Hovex Engineering and Nivoba (Netherlands),
(Summary by F.G. Trans. by LM.F.) 102

0339
13212 BENITEZ, 0.C.; HERNANDEZ, F.A. 1979. Estudio tecnoldgico sobre cl
uso de la harina de yuca en la fabricacién del pan. (Technological study on the use
of cassava flour in bread-making). Tesis Ing. Agr. Santiago de los Caballeros, Repu-
blica Dominicana, Universidad Catélica Madre y Maestra, 70p. Span., Sum. Span.,
19 Refs., us.

Cassava, Cassava flour. Composite flours. Breads, Analysis. Dominican Republic.

The technological possibilities of using CF as an element for substituting wheat flour in
bread-making were determined. It is feasible to substitute up to 20% wheat flour in doughs
for sandwich bread, 10% in French bread, and 5% in ‘de agua’ type bread. The physical,
chemical, and nutritional characteristics of these breads were evaluated by physicochemical
and statistical analyscs. It was concluded that the Dominican Republic should invest in the
field of cassava industrialization for the obtainment of flour; if CF is used in making differ-
ent types of bread, costly imports of wheat flour would lower. (Extracted from author’s
summary. Trans. by L.M.F.) 102

0340
17188 IGBEKA, J.C. 1982, Simulation of moisture movement during drying a
starchy food product — cassava. Journal of Food Technclogy 17:27-36. Engl,,
Sum. Engl,, 15 Refs., llus.

Cassava. Drying. Water content. Statistical analysis, Simulation models,

A mathematical model of the moisture transfer in cassava during drying was developed, The
model took into account the dependence of moisture diffusivity on MC and temp. and
therefore was not made a constant. The solution of the model was achieved by en IBM
360 digital computer which utilized the statement oriented 360 CSMP (Continuous Systems
Modelling Program). Predicted moisture profiles were compared with exptl. data, Correlation
coefficients between the predicted and exptl. values ranged between 0.97-0.99. The
mechanism of moisture transfer v+as analyzed. (Author’s summary) 102 C03

Seealso 0215 0217 0239 0275 0352 0358
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103  Industrial Microbiology

0341
12880 REVUZ, B.; VOISIN, D. 1980. Le manioc protéiné, procédé Adour
Speichim. (Protein-enriched cassava. The Adour - Speichim process). Industries
Alimentaires ¢t Agricoles 97(10):1079-1084, Fr., Sum. Germ., Engl., Fr., 8 Refs,,
Itlus,

Cassava, Protein enrichment. Fermentation, Industrial microbiology.

The development of the Adowr Speichim process is described; a starchy raw material is
transformed into a balanced foou rich in carbohydrates, proteins, and vitamins, by a se-
lected strain of Candida tropicalis without prior hydrolysis. The pilot plant stage for cassava
processing is described with the aid of diagrams and a scheme for a complete production
plant is given, On DM, 13-40% protein can be produced as required. The protein contains all
the essential amino acids, especially lysine and threonine, but is low in S-containing acids.
{Summary by IFFood Science and Technology Abstracts) 103

0342
12980 LAMO, P.R. DE; MENLEZLS, T.J.B. DL 1979. Bioconversio das dguas
residuais do processamento de mandioca para produgao de biomassa. (Biocon-
version of cassava processing waste water for fungal biomass production). Coletinca
do Instituto de Tecnologia de Alimentos 10:1-14. Port., Sum. Port., Engl., 8 Refs,,
Illus.,

Cassava. Biomass production. Aspergillus, Waste utilization. Industrial microbiology.
Fermentation. Brazil,

Studies were conducted on the use of waste water from cassava processing as a substrate for
production of fungal tiomass for use as a food. Trials were conducted with Aspergillus
niger, Gliocladium deliquescens, Trichoderma viride, Penicillium clegans, and A. oryzae,
Data are given for the composition of the waste water before biomass production, the BOD
and COD reduction by the various species of fungi, DM yiceld, fermentation kinetics, and the
protein content of the biomass produced. The culture of (. deliguescens reduced the pol-
lution load of the waste water by approx. 80% and gave a biomass containing 35% protein.
A. oryzae gave lower reduction in pollution load and lower biomass yield than (. deliques-
cens; protein content of its biomass was, however, higher (41%). (Summary by lood Science
and Technology Abstracts) 103

0343

12976 MENLZES, T.B. 1978. Caracterizagio bioquimica dc uma celiilase fingica
¢ sua influéncia no rendimento de dlcool da mandioca. (Biochemical characteri-
zation of a fungal cellulase and its influence on the alcohol yield from cassava).
Coletinca do Instituto de Tecnologia de Alimentos 9:175-200. Port., Sum. Engl.,
Port., 11 Refs,, Illus,

Cassava. Alcohol, Fermentation, Industrial microbiology. pH. Temperature, Brazil.
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Some biochemical properties of a cellulolytic broth obtained rom a soil-isolated Basidio-
mycete were determined. It was shown that optimum pH for the activities of the C,, Cx,
and g-glucosidase fractions were all around 4.5. Max. pH stability for the C, and g-glucosi-
dase fractions was found to be between 3.84.5 while the Cx fraction showed a wider range
of pH stability. Optimum temp. ranges for the activities of the fractions were from 47-52,
4065, and 60-70°C for C,, Cx, and g-glucosidase, resp. Lower temp. provided greater
stability for the enzyme, the stability being drastically reduced at temp. > 50°C. The
cellulolytic broth obtained from a 30/ fermenter was used as an aid for the saccharification
of cas' uva must in order to increase alcohol yields. Although an improvement of the
theological properties of the must (for instance a decrease in viscosity) was obscerved no
substancial increase in alcohol yields was detected. (Aurthor’s summary) 103

0344
17144 MIKAMI, Y.; GREGORY, K.I'.; LEVADOUX, W.L.; BALAGOPALAN, C.;
WHITWILL, S.T. 1982. Factors affecting yield and safety of protein production
from cassava by Cephalosporium eichhornige. Applied and Environmental Mi-
crobiology 43(2):403411. Engl., Sum. Engl,, 30 Refs., Illus,

Cassava. Laboratory experiments. Protein enrichment. Culture media. pH. Biomass pro-
duction. Cassava starch, Cassava meal.

The properties of Cephalosporium cichhornige 152 (ATCC 38255) affecting protein pro-
duction from cassava carbohydrate, for use as an animal feed, were studied, TFis strain is a
true thermophile, showing optimum growth at 4547°C, max, protein yield at 45°C,and no
growth at 25°C. It has an optimum pH of about 3.8 and is obligately acidophilic, being
unable to sustain growth at pH 6.0 and above in a liquid medium, or pH 7.0 and above on
solid media. The optimum growth conditions of pH 3.8 and 45°C were strongly inhibitive
to potential contaminants. It rapidly hydrolyzed cassava starch, It did not utilize sucrose,
but some (approx. 16%) of the small sucrose component of cassava was chemically hydro-
lyzed during the process. Growth with CM (50 g/l (ca. 45 g/l, glucose equivalent)] was
complete in approx. 20 h, yielding around 22.5 g/! (dry/biomass), containing 41% CP (48-
50% CP in the myceliumn) and 31% true protein (7.0 g/l). Resting and germinating spores
(10%-10® /animal) injected by various routes into normal and y-irradiated 6-wk.-old mice
and 7-day-old chickens failed to initiate infections. (Author’s summary) 103
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0345

17105 TENDﬁNC[A DOS PREGOS médios recebidos pelos produtores para os
principais produtos: mandioca. (Trends of mean prices received by producers for
major products: cassava). 1981, Informe Agropecudrio (Belo Horizonte) 7(84):
59. Port,

Cassava. Prices. Statistical data, Brazil,

A description is given of the increasing trend of mean annual standard prices of cassava
received by producers in Brazil during 1971-80. (Summary by F.G. Trans. by LM.F.)
Joo

0346

16558 CORPORACION REGIONAL DE DESARROLLO DE URABA. PROGRA-
MA DE AYUDA AGRICOLA INTEGRAL. 1981. La produccion de yuca en Ura-
ba. (Cassava production in Urabd). Revista Corpouraba 2(4):6-10. Span., Illus.

Cassava. Cultivation. Trade, Colombia.

Aspects of cassava commercialization and costs in Uraba, Colombia are briefly discussed.
(Summary by I'.G. Trans. by L.M.F.) JOO

0347
17125 RAJESWARI AMMA, K. 1980. A rational price for tapioca. Journal of
Root Crops 6(1/2):11-14, Engl., Sum. Engl,, 1 Ref,

Cassava Production. Prices. Price maintcnance. India,

A time scries study was conducted to examine the structure of cassava prices in Kerala (In-
dia) and its cffect on production and to suggest a methodology for determining a rational
price for the commodity. Data obtained show that cassava prices have been unfavorable
in recent years, reflected in the declining trend of production and area under cultivation.
As cassava is a staple foodstuff, a source of income, and an important industrial raw
material, it is necessary to maintain the % of this crop in the cropping pattern of the state.
The need of a systematic and coordinated price policy with respect to this crop is empha-
sized. A parity approach may serve as a useful guideline for this endeavor. (Author’s summa-
ry) 100

0348
16577 ORGANIZACION DI: LAS NACIONLES UNIDAS PARA LA AGRICULTU-
RA Y LA ALIMENTACION. 1981. Volumen de la produccion de los principales
productos agropecuarios, pesqueros y forestales: yuca, mandioca. (Production
volume of major farm and animal, fishing, and forestry products: cassava). In——.
L1 estado mundial de la agricultura y la alimentacién 1980. Roma. Coleccion FAO:
Agricultura no. 12. pp.136, 139-142. Span.

Cassava. Production, Statistical data,
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Cassava production vol. on a worldwide level, in Africa, L.A., the Near and Far last, and
Asia are included tor 1970-79, (Summary by I.G. Trans. by L.MF) 00

0349
17124 PUHAZHENDHI, V. RAMASAMY, C. 1980. Temporal growth of area,
roduction and productivity of tapioca in Tamil Nadu. Journal of Root Crops 6(1/
2):7-10. Ingl, Sum, Pngl., | Ref,

Cassava, Production, Productivity, Statistical data. India.

The chronomei e growth rate of cassava at Tamil Nadu (India) was estimated by using the
compound growth rate model. he study revealed that the area has increased by
10.61% trom 196768 10 1976-77 and the production and productivity by 168 and 143% ,
resp. The area and production incremse was highestin S. Arcot district followed by Dharma-
puri district. Kanyakumari district showed a negative teend. Results show that the area,
production, and productivity of caysava may be enhanced and factors like price, product
developiment, and technology shontd be given utmost e by planners and administrators,
{Author’s swmmaryy 100

0350
15779 CASSAVA. 1981, FFood OQutldok 8:17-18. Engl.
Cassava. Production. Trade. Prices. Statistical data,

World cassava production, commercialization, and prices during 1978-80 are analyzed and
estimates for 1981 are made, emphasizing major cassava-producing countrics, Cassava prices
will depend mainly on the size of the nest Thai crop harvested during the last 4 mo, of the
year and on the quantities purchased by the USSR, Pellet export prices are included.
(Surmmary by I-.65. Trans, by L.AM) 300

0351
17170 SELVADURAL S, 1978, Tapioca. In . Agriculture in Peninsular Ma-
laysia. Kuala Lumpur, Malaysia, Ministry of Agriculture, Bulletin no. 148, pp.155-
162, Fngl.

Cassava. Productivity. Processing, Production. Costs. Income, Statistical data, Malaysia,

Several aspects of cassava cultivation in Peninsular Maldysia are analyzed in detail: arca
cultivated by states during 1970-75 and the area cultivated on the whole peninsula between
1966-75: var.; yields (estimated as 8.5 t/ac); costs, returns, and prices; processing (animal
feeds in the torm of dricd roots or chins; starch products such as CF, cassava flakes and
peatls; and stareh by-products iy the form of refuse and low grade starch); iniports and
exports of products; and development. (Summary by I°G;. Trans. by 1.M.F.) 100

0352
L1770 BONOMI, AL, BRANCO, JR.C. 1979, I:tanol de mandioca: avaliagio téc-
nico econdmica. (Cassava ethanol: technoeconomic cvaluation). In Congresso Brasi-
leiro de Mandioca, 1., Cruz das Almas BA, 1979, Anais. Bahia, Brasil, Empresa Bra-
sileira de Pesquisa Agropecusiria. Departamento de Informagio ¢ Documentagdo.
Pp.1R9-209 Port., Sum. Port., Ingl., 9 Rets,, Nus.

Cassava, Ethanol. Processing, I'conomics. Productivity, Brazil,

Cassiva ooty wepe compared with the traditional Brazilian raw material, sugar cane,
regarding their value ay raw material tor cthanol production. The economical analysis of the
cassavi apromdustry clearly establishes the need to infroduce speciftic technology for cassava
processing along with intensive researeh in the aprocconomic area to provide raw materials,
Hhe proposed innovations, continuons processing operations for all the production stages,
distil'ation with suspended solids, eaerobic digestion of stillage, and utilization of the
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immobilized enzyme technique in a porous medium, are evaluated for their economic
impact. {Author’s summary) J00 102

0353
16639 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980,
Eccitomics. /n — . Cassava Program 1980. Annual Report. Cali, Colotnbia, CIAT
Series no. 02LCI-80. pp.71-77. Engl., 1llus,

Also in Spanish,

Cassava. Economics. Technology evaluation. Technological package. Inter<ropping. Maize.
Marketing. Colombia.

The long-term objective of the economics section of the Centro Internacional de Agricultura
Tropical is to analyze the potential impact of inproved cassava technology in Latin Ameri-
ca. On-farm trials conducted in Media Luna (Magdalena) and Mondomo (Cauca) are
described as well as cassava/maize intercropping trials. A case study analyzing the cassava
market in the poultry industry in Colombia is included. Tables were also presented on
yields and net incomes from various cassava and maize intercropping systems at Media Luna
and cassava and bean intercropping systeins at Caicedonia; DM and fiber content, and %ot
total roots with root rot of 4 cassava lines at different harvesting times; fresh root yield of
var. Americana and Algodona on individual farms related to plot history and farm size at
Mondomo. (Summnary by F.G. Trans. by L.M.I') J00

0354
13021 TEIXEIRA, N.M.; ECHEVERRIA, L.C.R,; CORREA, H. 1973. Aspectos
ccondémicos da produgio de mandioca em solo sob cerrado de Minas Gerais.
(kconomic aspects of cassava production on soils under the Cerrado conditions of
Minas Gerais). Informativo Lstatistico de Minas Gerais 7(102):2-22. Port., 11 Refs,,
1lus.

Cassava. Prices. Costs. Harvesting, Timing., Income, Brazil.

An economic analysis of the cost of production of 1 ha planted to cassava under 4 cropping
systems (mechanized, animal traction, nonmechanized, and traditional) was conducted at
the headquarters of the Instituto de Pesquisas e Experimentagdo Agropecudrias do Ce .iro-
Oecste in Sete Lagoas, MG (Brazil) during the crop years 1969-71. Branch and root pro-
duction at 6, 9, 12, 15, and 18 mo. was also analyzed. Major economic implications from
the comparison between av. unit price of cassava and the av. price received by farmers when
the product is sold for industrial purposes and for fresh consumption are discussed along
with net sales and returns obtained from cassava exploitation. Harvesting was the most
expensive factor in the process of cassava production; fertilizers and amendments ovccupying
2nd place. The most appropriate time for harvesting was at 18 mo. The systems studied did
not show differences in the cost of production (except for the traditional cropping system).
{Author’s smmmary, Trans. by L.M.F) J00 D01 D02

0355
13458 ROCHL, FF.C. 1979. Cassava production and production systems on Java:
initial observations. Stanford, California, Stanford University. 30p. Engl., 8 Refs,,
Hlus.

Cassava. Production. Maps, Cultivation systems. Labour, Uses. Indonesia,

A preliminary descriptive report of the results of the Ist 4 mo. of research on cassava pro-
duction systems in Java is given. Data (area harvested, production, and yield), maps, and
descriptions of cassava-producing arcas are given; prevailing production systems (mono-
culture, intercropped with maize, peanuts, soy bean, sweet potatoes and/or a vegetable crop,
with upland rice/maize, planted on ficld edges and in small plots or home gardens) are
described. Technology and labor use are described and the use of cassava leaves for human .
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and animal consumption is indicated as a widespread practice in Java, The nature of current
Cassava support services in research and extension is discussed. Tentative considerations on
factors affecting cropping patterns in dry areas of w. Java are given. (Summary by A.J.C,
Trans. by L.M.I.) 100 K01

0356
16647 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980.
International cooperation, /n __ . Cassava Program 1980, Annual Report, Cali,
Colombia, CIAT Serics no. 02LCI-80. pp.87-89. Lngl,

Also in Spanish.
Cassava. Transfer of technology. Colombia,

The progress achieved by CIAT's cassava program through training activitics related to the
crop in Latin America, Asia, and Oceania are given. In collaboration with the training office
ai the Centro Internacional de Agricultura Tropical, the cassava program in 1980 trained 38
professionals from 15 countries (Brazil, Colombia, Mexico, Bolivia, USA, Thailand, Domini-
can Republic, S. Africa, Ecuador, Haiti, Hopduras, W. Germany, the Netherlands, Great
Britain, and Italy). (Summary by I.G. Trans. by L.M.F.) 100

0357
13463 PACHICO, D. 198]. Crop improvement strategy: an analysis of the
potential benefits of new cassava production technology in Colombia. Cali, Colom-
bia, Centro Internacional de Agricultura Tropical. 15p. Engl.,, Sum. Engl,, 12 Refs.

Cassava, Technology evaluation. Economics. Income, Marketing, Feeds and feeding.
Statistical analysis. Colom bia,

The potential benefits of cassava var. suitable for the feed market are estimated. A linear
programming feed mix model simulates the cost reduction in feed resulting from cheaper
cassava. Then, elasticities of demand and supply of poultry are estimated to calculate
cconontic surplus from the new technology. (Author’s summary) JOO HO3

0358

13403 CALDEIRA, A, DI I, 1978. Cultura da mandioca. Elaboragio de projeto
agricola para a cultura da mandioca./Cassava cultivation. Elaboration of an agricul-
tural project for its cultivation). Lavras-MG, Brazil, Escola Superior de Agricultura
de Lavras, 28p. Port,

Paper presented at Curso de Capacitagio de Técnicos para a Cultura da Mandioca,
Convénio: INT - FUNAT/FAEPE,

Cassava. Cassava programs. Cultivation. Industrialization, Brazil,

Guidelines for elaborating an agricultural project of cassava production are given along with
the basic principles of programaning to be carried out by the National Alcohol Program for
the obtainment ot alcohol in Brazil. The difficulties of introducing cassava in areas with
cerrado vegetation in Central North Minas Gerais are discussed and solutjons proposed.
Lilements necessary to claborate the project, information required to obtain these elements
(agricultural techniques and practices, machinery and equipment, inputs and their costs, and
diverse maps), and the tasks to develop are included. An example of this type of project,
carried out in Frei Orlando, Morada Nova, MG, is given. (Summary by A.J.C. Trans, by
L.M.F.) 100 102

0359
13457 UNNEVEHR, L. 1979. Cassava marketing on Java, Stanford, California,
Stanford University, Cassava Project. 26p. Lngl., 12 Refs., Ilus.
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Cassava. Marketing. Distribution. I'rocessing. Gaplek. Cassava starch, Consumption, Java,

Cassava marketing systems in Java arc described in order to identify those aspects of
cconomic behavior that are not fully understood. Marketing chains and the geographical
flows of the various cassava products are described. Marketing channels are divided into 4
categories : fresh roots sold to urban consumers; fresh roots sold to starch producers; gaplek
for rural and urban markets; and gaplek for exportation. Associated costs and price behavior
according to the type of product, time, and region are discussed. Price formation and overall
efficiency of the market are examined. A case study comparing the areas of Desa Petung and
Desa Tamansari (East Java) regarding cassava production, consumption, and marketing is
included. (Summary by A.J.C. Trans. by L.M.F.) J00

0360
13462 NELSON, G.C. 1979. Indonesian supply and international demand for
cassava products. Stanford, California, Stanford University. Cassava Project. 40p.
Engl., Sum. Engl.

Cassava, Trade. Cassava chips. Pellets. Cassava starch. Wastes, Factories. Gaplek. Indonesia.

Elements of the recent evolution of Indonesian and world trade in cassava, the current
situation in the cassava processing industry, and the potential for expanding cassava product
exports in Indonesia are¢ examined. The trade of cassava chips and pellets made from dried
roots (gaplek products), cassava starch, and wastes from the elaboration of starch is ana-
lyzed. Regarding industry, starch and gaplek processing firms and government policies
affecting the cassava processing industry (especially investment, domestic tax, regulation,
and foreign trade policies) are analyzed. The capacity of the cassava processing industry to
absorb additional production and the development of world trade for cassava products in
1978-79 are also analyzed. Tables with data on the commercialization of cassava products
are included. (Summary by A.J.C. Trans. by L.M.F.) J00

0361
17177 MULINDANGABO, J. 198]. Synthése de la recherche agronomique sur la
culture du manioc au Rwanda. (Summar» of agricultural research on cassava culti-
vation in Rwanda). Bulletin Agricole du Rwanda 14(1):33-37. Ir., 8 Refs,, 1llus.

Cassava. Research. Toxicity, Tubers. Composition. Tuber productivity. Selection. Cultivars,
Maps. Cassava programs. Rwanda,

Cassava is one of the main food crops in Rwanda, introduced in the 1930’. Four ecological
zones in which the crop is grown are distinguished. Rescarch has been conducted on:
toxicity of the roots of different var.;influence of the environment on that toxicity ; chemi-
cal composition of the roots; yield capacity of var.; selection for resistance to the mosaic
disease; production, evaluation, and multiplication of clones. Guidelines are also included
for future and long-tenn research. (Summary by Abhstracts on Tropical Agriculture) J00

0362
17176 FLACH, M. 1981. De stand van zaken in het cassave-onderzocek. (The
present cassava research situation). Landbouwkundig Tijdschrift 93(5):131-134.
Dutch,, 17 Refs., Ifus.

Cassava. Research,

Recent cassava research is critically reviewed. In spite of a high level of research, yields/ha
have not been improved. The nutrient uptake of cassava is low and the yield potential high
if compared to other root crops. Mixed cropping and breeding for yield and disease re-
sistance are 1st priorities for future research. (Sumnary by Abstracts on Tropical Agri-
culture) J0O
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0363
17178 TITAPIWATANAKUN, B. 1980. Maize and cassava marketing in Thailand,
Bangkok. Kasetsart University. Extension Bulletin (ASPAC/FFTC) no. 153:10-19.
Engl.,, Sum. Engl., lllus,

Cassava. Trade. Pellets. Cassava chips. Cassava meal. Cassava starch, Wastes. Thailand.

‘Thai maize industry has been an export-oriented industry for decades. The market has
developed to provide spot trading and various trpes of forward trading. A further change in
the maize industry is expected, if domestic maize consumption increases at a faster rate than
production. Thai cassava industry has been an export-oriented industry from its very
beginning. This rapidly growing industry has been able to adapt quickly to external changes.
The cassava marketing institutions are now facing a strong possibility of trade restrictions in
the EEC market and decreasing cassava produgtion caused by the low root price and the
government’s policy to restrict cassava production areas. (Summary by Abstracts on Tropi-
cal Agriculture) JOO

0364
17192 BOJANIC H., AJ. 1981. Layucaen Santa Cruz y los aspectos agroecono-
micos de su produccién en “Las Marotas”. (Cassava in Santa Cruz and agro-
economic aspeets of its production in “Las Marotas”). Tesis. Ing. Agr. Santa Cruz
de la Sierra, Bolivia, Universidad Boliviana Gabriel Renc Moreno. Facultad de Cien-
cias Agricolas. 141p. Span., Sum. Span., 90 Refs., Hlus.

Cassava. Socio-cconomic aspects. Cultivation. Bolivia,

An agroeconomic study of the Las Marotas community with an area of approx. 3000 ha,
located in the Santistevan Province, Santa Cruz, Bolivia, was conducted to determine the
role cassava plays in regional agriculture and its importance in production systems as well as
to observe the cassava production process to direct research towards major NPFs, Data were
collected in July 1979 in a questionnaire and census of all of the cassava growers in the area,
Main crups were: cassava, rice, and maize, covering 75.6% of the total area under cultivation.
Cassava was planted to an area larger than that of other crops; however, rice and naize were
for sale and generated higher income for farmers. The process of cassava production is
characterized by rudimentary practices and no inputs, Major limiting factors were: floods,
weeds, wild animals, and insects. Due to its agroecological conditions, the area has potential
for agricultural production. (Extracted from author’s summary. Trans, by L.M.F) 100

See also 0249
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KO1 Rotation Schemes and Intercropping

0365
12453 LAZARTLE S, W.H. 1980. Ensayo de asociacion de yuca (Maihot esculen-
ta Crantz) con feijol (Phascolus vulgaris). (Cassava/bean intercropping irials), Tesis
Ing. Apr. Lima. e, Universidad Nacional Agraria La Molina. 39p. Span., 15 Rets,,
ftlus.

Cossava. Field experiment, Inter<ropping. Beans, Planting, lTiming. Tuber productivity.
Peru.

An expt. was conducted at the Campo Agricola bxpal of the Ul Nacional Agrana La Molina
(Peru) on sandy loam soils from recent alluvial sediments (lntisolsy with neutral pH, low
OM comteny, and deticient in total N to: (1) deterine the feasibility of bean/cassava inter-
cropping and (2) determine the most adequate tinie to intererop. Cassava cv. Negra Mochera
and Caraota beans were used ma randomized complete block design with 9 treatments and
4 replications: I, (beans in monoculture - check); Y, (cassavi in monoculture - cheek) Iy
Y, (plaated at the same time): Fu Y, (beans planted 30 days after cassava planting). F Y,
(beans planted 45 days after cassava planting): F, Y, (beans planted 60 days alter cassava
planting); I, Y,, (cassava planted 30 days after bean planting): I Y, (cassavi planted 45
days after bean planting); F, Y, (cassava planted 60 days atter bean planting). Planting date
alfected both cassava and bean production. The shade produced by bean plants alfected
cassava growth during the initial stages. Root wt. did not vary duc 1o planting or inter-
cropping date. The I, Y, treatment gave preater land use etficiency, productivity, and total
profit/ha; there was a difference of 8844 kg as compared with beans and cassava in
monoculture. The highest economic retums/ha/mo. were obtained with treatment F Y.
(Surmmary by LB, cans, by LM 1) KO

0366
17191 KAWANQ, K. THUNG, M.D. 1982, Intergenotypic competition and
competiion with zssocisted crops in cassava, Crop Science 22(1):59403. En; |
Sum. Engl., 11 Refs,, fllus.

Cassava. Intercropping. Beans. Soybeans. Germplasm. Cultivars. Tuber productivity,
Harvest index, Colombia,

The competitive ability (defined as root yicld in mixture/toot yield in monoculture) ot
cassavi penotypes in monoculture, mixed populations, and in multiple croppmg systems
was studied in the ficld. Strong competitors produced more roots and stems in genotypic
mixtutes than in monoculture and did so at the expense of weak competitors. Competi-
tive ability was positively corretated with spacing response and stem and leal wioat harvest,
but negatively correlated with H! (proportion of root wi. to total plant wt.) and root yicld
in monocultuie Because of the negative correlation of competitive ability with ruot yield
in monocultare, improvement in the productivi.y ol cassava ov. will likely oecur through
improvements in plant efficicncy and at the expense ol competitive ability. 1t is theretore
recommended that in selecting high vielding genotypes potentially adapted to productive
environments, strong competitors should be climinated trom segregating populations.
Modest yield reductiuns (9-13%) oceurred when cassava was planted iin assocation with
beans a1 soybeans. Beans. planted in association with cassava, ad aonspndicanvicdiistions
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in yields whereas yields of soybeans were severely reduced. Yields of beans and soybeans
were negatively correlated with vegetative vigor of the associated cassava genotype, but were
not correlated with yield or intergenotypic competitive ability of the cassava genotype,
Cassava can be planted in association with short-duration crops without sacrificing much in
the yields of either crop. High-yielding cassava genotypes with low vegetative vigor would
bring about high combined yields of cassava and the associated crop. {duthor’s Suniinary)
K01 DO3
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0367
17138 TUPINAMBA, E.A. 198]. Projeto mandioca. {Cassava program). In Em-
presa Brasileira de Pesquisa Agropecudria. Relatério Técnico Anual da Unidade de
Execugio de Pesquisa de Ambito Estadual de Aracaju 1980. Aracaju-SE, Brasil.
pp4345. Port.

Cassava. Research, Discasc control. Planting. Spacing. Plant breeding. Fertilizers, P. Brazil,

Results are given of rescarch conducted in 1980 by the subprojects on diiease control,
cropping system, breeding, and study on macrg and micronutrients of the cassava program
at the Unidade de Execugfo dr Tesquisa de Ambito Estadual (UEPAE), Aracaju, Brazil.
(Summary by I.G. Trans. by L.M.F.) Z00

0368
15053 LOPEZ S., J. 1980. Caracteristicas de la literatura sobre yuca. (Character-
istics of cassava literature). Yuca. Boletin informativo 8:11-15. Span., 6 Refs,
Illus,

Also in English.
Cassava, Information retricval,
The numerical distribution of documents produced on cassava (1831-1980) among the
different types of publications (periodicals, books, proceedings, pamphleis, patents, and
thesis) is analyzed. The production of literature by discipline is analyzed for the decade of

the 60s and 70s; agronomy, nutrition, and industrialization occupied the 1st 3 places.
(Summary by F.G. Trans, by L.M.F.) Z00
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A
ABA
ac

Afr.
a.i.

alt.
CAMD
CAMV
AMV
approx.
atm,
ATP
av.
BAP
BBMV
BCMV
BGMV
BGYMV
BOD
BPMV
BRMV
BSMV
BV

LIST OF ABBREVIATIONS

Angstrom(s)

Abscisic acid

Acre(s)

Afrikaans

Active ingredient

Altitude

Cassava African mosaic disease
Cassava African mosaic virus
Alfalfa mosaic virus
Approximate(ly)
Atmosphere

Adenosine 5 -triphosphate
Average
6-Benzylaminopurine

Broad bean mosaic virus
Bean common mosaic virus
Bean golden mosaic virus
Bean golden yellow mosaic virus
Biochemical oxygen demand
Bean pod mottle virus

Bean rugose mosaic virus
Bean southern mosaic virus
Biological value

Bean yellow mosaic virus
Degrees Celsius (centigrade)
About (circa)

Cassava bacterial blight
Cassava brown streak discase
Cation exchange capacity
CO, exchange rate

Cassava flour

Crop growth rate

Cassava leaf meal

Cassava latent virus

Cassava meal

Centimeter

Chemical oxygen demand
Concentrated

Concentration

Crude protein

Calcium steary! lactylate
Cassava starch wastes
Cocfficient of variation
Cultivar(s)
2,d-dichlorophenoxyacetic acid
Dry matter
Deoxyribonucleic acid
Emulsifiable concentrate
Ethylenediaminetetraacetic acid
European Liconomic Community
For example

Enzyme-linked immunosorbent
assays

Ethyl methane sulfonate
English

Experiment

Experimental

Degrces Fahrenheit

French

Foot candles (10.76 lux)
Farmyard manure

Gram(s)

Giga (10°)

Gibberellic acid

Gallon(s)

Gross energy

German
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Gas-liquid chromatography
Government
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Hour(s)

Hectare(s)

Hydrocyanic acid
Hydroxypropy! distarch phos-
phate (modified cassava starch)
Harvest index

Indoleacetic acid
Indolebutyric acid

Illustrated

Inches

That is

Italian

International unit

Joule

Japanese

Katal(amount of enzymatic ac-
tivity that converts 1 mole of
substrate/s)
Kilogram<alorie(s)
Kilogram(s)
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Kilometer(s)

Potassium naphthenate
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Mean lethal dose
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Month

Molecular weight

Melting point
a-Naphthalene acetic acid
Nicotinamide adenine
dinucleotide
Nicotinamide adenine
dinucleotide, reduced from
Net assimilation rate

Net CO, exchange
Northeast

Net energy ratio
Nanometer(s) (10®° m)
Number(s)

Negative production factors
Net protein ratio

Net protein utilization
Northwest

Organic matter

Ounce(s)
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Second

Sedimentation coefficient cor-
rected to water at 20°C
Soybean meal
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Single cell protein

Sodium dodecy! sulfate
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Specie

Spanish

Species

Sodium stearyl-2-lactylate
Summary

Ton(s)

Total digestible nutrients
Temperature

Trypsin inhibitor activity
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Thin-ayer chromatography
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FOREWORD

CIAT’s documentation activities are focused on three research
arcas:  cassava (Manihot esculenta Crantz) production and uti-
lization, field beans (Phascolus vulgaris L.) as grown under tropical
conditions, and tropical pasture species and their management. The
goal of the Documentation Center is to disseminate research results
and report ongoing activities in these three areas,

This journal of analytical abstracts, which replaces the former
combination of abstract cards and yearly cumulative volumes, is
designed to provide users with both an update service and a perma-
nent record of information that contains essential data for their re-
scarch activitics. The abstracts are categorized in broad disciplinary
fields to facilitate rapid scanning. Additionally, abstracts are subject
and author indexed to enable more comprehensive consultation.
When retrospective or exhaustive coverage of a topic is desired.
mechanized bibliographic searches of the entire document collection
can be provided by CIAT’s Documentation Center. Abstracts of all
articles that match the topic of interest are provided to users of this
mechanized scarch service. The full text of every article abstracted
by the Documentation Center is available, through the Center’s
photocopy service.

No one publication can cover the whole range o information
needs. Other CIAT publications dedicated to keeping users aware of
research developments in their respective fields include:

Pages of Contents - a current awareness reference to articles
published in more than 500 scientific and technical journals. Every
article indexed can be ordered through the Cenier’s photocopy
service,

Cassava Newsletter (Yuca - Boletin Informativo) - a technical
newsletter that provides information regarding cassava research in
progress throughout the tropics.



Pastos Tropicales - Beletin Informativo - a newsletter on pasture
research and on new developments in the tropical pastures network.

Hojas de Frfjol - a newsletter on bean breeding, agronomy, and
cropping systems, and on the activities within the bean researchers’
network.

We believe that each of these types of information plays a key role
in rescarch aimed at increasing agricultural productivity in the
tropics. It is our hope that this range of publications satisfies the
various information needs of our users.



A GUIDE FOR USERS

Components of a reference Sequential number in this

journat
0012
le————16172 TELES, VL. SILVEIRA, AJ; BATISTA, CM VEITOSA, EP.G.:

2= RISINDI, J.LM. 1980. Agticares soltiveis em mandioca (Maniliot_rsculenta 3

Cranwz), rSoluble sugars in_cassava). Revista Ceres 27(151):325-328. Port., Sum.
” kngl., 11 Refs, 4 5 6

8~— Cassava, Laboratory experiments. Tubers. Analysis, Cartbohydrate content. Clones, Brazil.

9=—Total soluble carbohydrates, reducing and non-reducing sugars on 10 cassava clones, culti-
vated in the state of Minas Gerais, Brazil were analyzed. The analyses were carried out
spectrophotometrically by the Teles' Reagent after extraction by mechanical shaking with
vthanol 50% (vivy. Av. obtained, in mg/g of green matter, ranged from 1.3-7.8 of reducing
sugars; 6.1-21.8 of non-reducing; and 7.5-29.6 of total soluble carbohydrates. Statistical
analyses showed sigmificant differences amaay ~lones (1 < 0,05), and a correlation coeffi-
vient (r = + 0.8) between reducing and non-reducing sugars., (Author’s summary) C03

10 T
1- Accession number 5- Source 9- Summary
2- Author(s) 6- Pages 10- Abstractor and/or
3- Original title 7- Additional notes translator
4- Title translation 8- Descriptors 11- Subject categories

Note: The usc of abbreviations in the abstracts has been standardized
by the Information Center. A complete list of these abbrevia-
tions is included at the end of this journal.

Use of indexes

The author and subject indexes at the end of this journal werc
claborated in collaboration with CIAT’s Data Services Unit*. These
indexes serve as guides for the user to carry out his own information
scarches.



Author index

Here you will find the complete list in alphabetical order of
the authors of the documents summarized in this issue. The four-
digit numbers at the right hand side of cach author correspond to the
sequential numbers of appearance of the documents herein (the num-
ber centered above the abstract).

Subject index

This index presents a list of terms in alphabetical order to
which the user can translate his information needs on specific topics.
To fucilitate his search, most of these terms or general topics cover
other subjects, and thus the user will find up to two more levels of
specificity.  The four-digit numbers under the terms correspond to
the sequential number of the documents within this issue.

Photocopy requests

In some cases, the information contained in the abstract satis-
fies the needs of the user. However, if there is an interest in having
the complete docurnent, photocopies can be requested by indicating
the access numuoer that appears at the upper left corner of the refer-
ence. Send your request to:

Documentation Services Unit
Photocopies Section

CIAT

Apartado aéreo 6713

Cali, Colombia, S.A.

Pavnienis can be made by check (in US dollars or Colombian
pesos) payable to CIAT, or CIAT, AGRINTER or UNESCO coupons.
For Colombia the cost of each photocopy is Col.§4.00 or US$0.10;
for other countries, US$0.20. Payments should be made in advance.

vi
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B00 PLANT ANATOMY AND MORPHOLOGY

0369
10203 BAI K.V.; JOS, 1.S. 1981. A simple and rapid method of screening
stomatal distribution and trichomes in cassava. Current Science 50(17):773-774.
Engl, 4 Rels,, Illus,

Cassava, Leaves. Stomata, India.

Sixty-four genetic stocks of cassava were studied by adopting the adhesive peeling technique
in order to determine stomatal distribution and hairiness. This technique consists in
smearing the desired lea” with Fevicol, a synthetic adhesive resin having SH bond. The
>» ~ared leaflet is allowed (o dry tor about 1 h: later, the film of the adhesive can be casily
peeied off and directly studied under the microscope. A wide variation of stomatal distri-
butior ranging from 30.3-73.7/unit arca (278.2-676.8/mm?) in different clones was es-
tablished. The adhesive pectings turther revealed the presence ol hairs in varying degress on
the leaf surface. (Sumintary by F.G. Trans, by L.ALE.) BOO

0370
16666 LIU, M.C.; YANG, L.S. 1982. Histological examinations of anther's
structure and its callus origin in cassava. Taiwan Sugar 29(1):8-14. Engl., Sum,
Lngl., 18 Rets,, lllus,

Cassava. Anthers, Pollen,

The structure and callus origin in cassava anthers were histologically investigated. Morpholo-
gy of male flowers and of pollen, histology ot anthers, and the site of anther callus for-
mation are described in detail and illustrated. Among the various structures in an anther, a
specialized endothecium ot microsporangial wall and a feature mosaic configuration on
pollen surtace were observed. Callus was initiated trom the endothecial cells and proliferated
also from the intermicrosporangial stripe. (Author’s summary) B0O

When  requesting  photocopies, do not
forget to cite the five-digit number ap-
pearing at the upoer left-hand corner of
zach reference.
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C00 PLANT PHYSIOLOGY

0371

16267 RLY. H.; MROGINSKI, L.A.; FERNANDIZ, A. 1980. Induccidn in vitro
de callos y raices en explantos de scis cultivares de mandioca (Manihiot esculenta
Crantz). (In vitro induction of callus and root formation in explants of six cassava
cultivars). Phyton 39(1):161-170. Span., Sum. Span., Engl., 16 Refs., Illus,

Cassava. Laboratory experiments. Tissue culture. Culture media, Cultivars. Plant-growth
substances. Propagation. Roots. Argentina.

Leaf, shoot, and anther explants from 6 cassava cv. were cultured in vitro in Murashige &
Skoog (M.S.) medium supplemented with different auxins and cytokinins. The M.S. medium
+ 1 mg 2,4.Dfl + 0.5 me K// was one of the best for callus formation. Callus originated roots
but not shoots. Cytologic analysis of the callus cells showed that most cells have 36 chromo-
somes, although some have 37, 38, 39, or 40. (Author’s summary) C00

0372
16268 IKE, LF.; THURTELL, G.W. 1981. Response of indoor-grown cassiva to
water deficits and recovery of leaf water potential and stomatal activity after water
stress. Journal of Experimental Botany 32(130):1029-1034. Lngl., Sum. Lngl, 14
Refs., Hlus,

Cassava, Laboratory experiments, Water stress. Leaves, Stomata. Plant physiological
processcs.

In greenhouse trials cassava was grown at soil water potentials of -0.01 to -0.03 MPa. Leaf
wilting occurred in acropetal succession at leaf water potentials between -0.9 and -1.1 MPa.
Only severe water stress caused discoloration and abscission of basal feaves, Leal resistance
was independent of leat water potential above -0.5 MPa.but increased as the potential fell
below this. Leat’ water potential recovered rapidly within 0.5 h after rewatering, The max.
value after rewatering depended on the severity of the water stress. (Stuninary by Field Crop
Abstracts). C00

0373
16142 WARRINER, S.A.; ASHER, C.J.; EDWARDS, D.G. 1981. Effect: of root
temperature on growth and nutrient uptake of cassava (Manihot esculenta Crantz).
In Cassava Research Program. St. Lucia, Australia, University of Quecasland.
Department of Agriculture. pp.96-97. Engl,

Cassava. Laboratory experiments. Temperature. Roots. Grow th, Nutrient absorption, Aus-
tralia,

A greenhouse expt. was conducted to determine the effect of root temp. on the growth of 6
cassava cv. (M AUS |, M AUS 7, M AUS 15, M AUS 19, M AUS 21, and Ceiba) in solutions
maintained at adequate conen. - all essential elements and also to identify nutrient limi-
tations on growth through plant analysis. Fach of the 7 root temp. (14.5,17.0, 20.8, 24.5,
28.1,32.5, and 37.2°C) was assigned to a flowing culture solution unit. All cassava v, had
a root temp. range for 90% max. top dry wt. of only 3-5°C. Elemental analysis of plant tops

2



indicated a slight Mg deficiency at root temp. of 14.5, 17.0, and 37.2°C in cv. M AUS 1,
M AUS 19, and M AUS 21. Cassava is more sensitive than other crops to root temp.
variation,its optimum being 28°C. (Summary by F.G. Trans. by L.M.F.] C00

0374
11098 SANTOS, Z.G. DOS; TUPINAMBA, E.A. 1979, Deficiéncia de manganés
em mandioca (Manihot esculenta Crantz) no Estado de Sergipe. (Manganese
deficiency in cassava in the state of Sergipe). In Congresso Brasileiro de Mandioca,
1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa
Agropecudria. Departamento de Informagio ¢ Documentagio. pp.279-291. Port.,
Sum. Port., :ngl,, 21 Refs., lllus,

Cassava, Field experiments, Mineral deficiencies. Mn. Chlorosis. Brazil.

In order to determine the relationship between the appearance of interveinal chlorosis on
cassava leaves, the nutritive state of the plant, and soil conditions, samples of leaves from
chlorotic and non-chlorotic plants of cassava cv. Caravela were taken and analyzed as well
as samples trom the surrounding soil in an expt. conducted in the municipality of Araud,
SE, Brazil. At levels < 20 ppm in cassava leaves Mn was found to cause chlorosis. Soil pH
values > 5.8 and Ca™ and Ca™ + Mg"™ contents > 3.8 meq/100 g, resp. seem to be related
to the decrease in Mn content in cassava leaves and the appearance of external symptoms
of Mn deficiency. (Author’s scanmary) C00 D01

0375
16291 PLERLIRA, A.R.; MACHADO, E.C.; CAMARGO, M.B.P. DL 1982, Solar
radiation regime in three cassava (Manihot esculenta Crantz) canopies. Agricultural
Mecteorology 26(1):1-10. Engl,, Sum, Engl,, 42 Refs,, lllus.

Cassava. Plant physiology. Solar radiation, Canopy. Leaves, Brazil,

The solar radiation regime above and within the canopics of 3 cassava cv, with different
plant structure and leat’ geometry during the period of max. LAl is described. Cv. Branca
de Santa Catarina (218 cm tall with high branching and large leaves), 1AC-12-829 (184 cm
tall with low branching and large leaves), and 1AC-7-127-lracema (176 om tall with high
branching and narrow leaves) were planted on a 50 x 170 m flat field at the Campinas
Lixptl. Station, Instituto Agrondémico, Campinas-SP, Brazil. FFor solar clevation > 20°
and clear sky conditions, the near infrared (NIR) and photosynthetically-active radiation
(PAR) were, resp., 0.54 and 0.46 of the incoming solar radiation. During the period of max.
LAl, plant structure had no apparent etfect upon thoe crop retlection, transmission, and
absorption coefficients which were, however, functiot.: of solar elevation. NIR was always
more reflected and transmitted but less absorbed than PAR regardless of the plant structure.
IFor the wavebands considered the following radiometric relations were, in general, obtained:
(1) incoming radiation, IPAR = 0.85 INIR; (2) reflected radiation, RPAR = 0.07 RNIR;
(3) net solar radiation, NPAR = 1.29 NNIR; {4) transmitted radiation, TPAR = 0.5 TNIR.
{Author’s sumunary) CO0

0376
16621 COLLHO, K.J.I".; OLIVA, M.A. 1981. Eficiéncia no uso de dgua em plan-
tas jovens de mandioca (Manihot esculenta,Crantz) submetidas 4 deficiéneia hidrica.
{Water use efficiency in voung cassava plants submitted to water stress). Agrope-
cudria Téenica 2(1):20-30. Port., Sum. Port., Lngl., 23 Refs., Ilus.

Cassava, Laboratory experiments. Cultivars. Water stress, Transpiration. Water requirements
(plant). Photosynthesis. Brazil.

The effects of water stress on water loss due to transpiration and CO, fixation were studied
in 4 cassava cv, (Sutinga, Cacau, Gigante Branca, and Manteigdo). Total plant resistance to
drought was evaluated considering leaf” diffusive resistance and the transpiration rate as
prevention parameters. The rate of photosynthesis, the water compensation point, and

3



water use efficiency were used as tolerance parameters. Max. rates of photosynthesis were
obtained with the highest water contents. As the relative water content ot the leaf de-
creased, net photosynthesis and transpiration for all 4 cv. were reduced. Cv. Cacau had the
strongest stomatal sensibility to water stress; cv. Gigante Branca presented the lowest water
compensation point and only at 80% relative water content stomatal closure increased.
Water use cfficiency was higher in turgid plants, except with cv. Sutinga and Gigante Branca
which showed a certain tolerance to water stress; other cv. were less tolerant to dehydration,
(Author’s summary) C00 D01

0377
17505  VILLEGAS, C.D.; BAUTISTA, A.T.: COTLJO JUNIOR, IF.R. 198].
Accurate and rapid techniques for leaf arca measurement in cassava and sweet
potato, Radix 3(1):10. Lngl.

Cassava, Leaves, Leaf area.

Four techniques of measuring leaf area (planimetric, weighing, square counting, and statisti-
cal methods) in cassava and sweet potato were evaluated to determine the most rapid and
accurate method. A total of 120 leaves cach of cv. BNAS-51 (sweet potato) and Golden
Yellow (cassava) were used, Among the 4 techniques used, the statistical method proved to
be the most rapid technique for both craps since the amount of tine spent was shorter than
the other 3 methods. The planimetric, statistical, and weighing methods were the most
accurate. (Summary by F.G. Trans, by L.ALF.) CO0

0378
16143 ZAMORA, O.; WILSON, G.L. 1981. Canopy photosynthesis. /n Cassava
Research Program. St. Lucia, Australia, University of Queensland. Department of
Agriculture. pp.98-99. Lingl.

Cassava. Ficld experiments. Cultivars. Photosynthesis. Canopy. Planting. Spacing. Australia.

Two field trials were carried out, tollowed by greenhouse studies, to determine the photo-
synthetic productivity of cassava canopies. In the st trial ov. M AUS 7 was planted at a
density of 20,000 plants/ha. lFor most of the season there was 1 greater depth of the canopy
in terms of both height and LAL The possibility that canopy struccural changes might
improve light penetration characteristics was examined in the 2nd trial. Cv. M AUS 7 and
M AUS 13 with different leaf shape were used at 3 plant densities (20,000, 40,000, and
80,000 plants/ha). Most of the photosynthesis oceurred in a relatively shallow leaf layer,
regardless of plant density and cv. There were no differences between the cv. in total
photosynthetic activity, but there was a large population effect. (Summary by F.G. Trans.
by LALFE) COO

0379
12974 MALSHIMA, M.; URITANI, 1., ASAHI, T. 1980, Effcct of temperature
on the activities of cytochrome ¢ oxidase and respiration in cassava root mitochon-
dria. Agricultural and Biological Chemistry 44(10):2493-2494. Engl., 7 Refs., llius.

Cassava. Enzymes, Biochemistry. Plant physiological processes. Mitochonaria.

The temp. dependence of cytochrome ¢ oxidase activity and respiratory rate of cassava root
mitochondria was studied. Crude mitochondrial fraction was prepared from the homogenate
of root pulp by differential centrifugation and then fractionated to obtain a purified
fraction which was suspended in 0.1 M KCL. This was subjected twice to sonic oscillation
and centrifugation and then suspended in 50 mM of Tris-acetate bufter (0.25 M sucrose).
Cytochrome ¢ oxidase activity in the submitochondrial particles was dctermined; an
oxygenelectrode apparatus was used to assay the respiratory activity of the crude
mitochondrial fraction and an clectric thermoregulator controlled the temp. Two transition
temp. were observed on Arthenius plots. It is reasonable that the transition temp, of

4



cytochrome ¢ oxidase activity is different from that of respiratory ac*ivity due to the rapid
reaction of the 1st. There is a transition point in the Arrhenis plot for cytochrome ¢
oxidase activity of mitochondria in plants grown in tropical or subtropical zones but not tn
cold or temperate arcas. (Summary by LB. Trans, by L.M.F.) C00
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CO01 Plant Development

0380
16279 INDIRA, P.; RAMANUJAM, T. 1979. Effect of photoperiod on tuberi-
zation in cassava, Journal of Root Crops 5(1/2):39-42. Engl., Sum. Engl., 6 Refs.,
[lus.

Cassava. Phiotoperiod. Growth, Tuber development. Tuber produc tivity. India.

The effect of photoperiod on plant growth and tuber development in cassava var, M4 was
studied under 8-, 12-, 16-, and 20-h day periods under field conditions. The 12-h day leagth
affected tuber formation when compared to short- and long-day treatments; however, tuber
development was promoted when plants were exposed to 16- and 20-h photoperiods. The
short-day (8 h) treatment reduced tuber size 2+ well as tuber yield. (Author's summary) COI

0381
13404 SALADAGA, I',; SEBIDOS, R. 1979. Study on the flowering behavior of
280 local and introduced cassava varictics at different dates of planting, Radix 1(1):
14-15. Engl., 8 Rets.

Cassava, Field expediments. Cultivars, Germplasm. Planting, Timing. Flowering. Philippines,

The flowering behavior of different cassava ev. of the germplasim collection of the Philippine
Root Crop Research and Training Center was studied to provide basic information on
sclected accessions under conditions of the Visaya State College of Agriculture. Twelve
plantings were set up at monthly intervals. Iach var. in the monthly planting was allowed to
stay in the ticld for 18 mo. Observations were recorded for each planting on the no. of days
to flower, duration, and flowering belavior. When cassava var. were planted at different
dates, differences in flowering behavior were noted, the highest amount of flowering among
var. being in Oct., Nov., Jan., and Feb. A particular var, may flower at a certain planting
date, but no var. was observed to flower in all plantings. Regardless of the planting date,
age and duration of flowering are functions of plant geneties rather than of the effect of
seasonal fluctuations during the crop season. (Summary by F.G. Trans. by 1.M.I) COt DO2

03822
13587 RAMANUJAM, T. 1980. Influence of late branching on the yielding
capacity of cassava under rainfed conditon. Journal of Root Crops 6(1/2):57-58.
Engl., § Refs., Dus.

Cassava, Rescarch, Branching. Leaf arca. Growth. Dry matter. Tuber productivity. India,

A study was conducted to compare the yielding ability of branched and nonbranched
cassava plants, A total no. of 250 plaists of cv. H-1687 were maintained in a block. Leaf
area, plant growth, and DM distribution among 25 branched plants were compared with 25
nonbranched plants selected at random and tested for significance. Branching in H-1687
occurred 120-150 days after planting, Growth parameters recorded at harvest indicated
that the nonbranching plants grow significantly taller than the branched plants. The no. of
nodes/plant was higher in branched plants; however, the internodat length of lateral
branches was longer when compared with the main shoot. The av, leaf no./plant and LAl
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observed during the 5-10 mo. period were significantly higher in branched plants (130-2.96)
than in nonbranched ones (72-2.03). Mean tuber yield of branched plants (3.6) was higher
than the nonbranched ones (3.3). A more baianced MS distribution was observed in the
branched population. (Surunary by F.G. Trans. by £.M.F.) CO1 D03

0383
17520 TAVORA, F.J.A.F.; QUEIROZ, G M. DE; PINHO, J.L.N. DI MFLO, F.1,
0. 1982. Cumportamento de cultivares de niandioca com diferentes caracteristicas
foliares submetidas a diversas densidad.s de plantio, (Behavior of cassava cultivars
with different leaf characteristics grown under d@ifferent plant populaticns). Pesqui-
sa Agropecudria Brasileira 17(3):417-431. Port., Sum, Port., Engl, 11 Refs., Nlus.

Cassava, Field experiments. Cultivars, Planting. Spacing. Dry matter. Leaf area. Harvest
index, Tuber productivity. Brazil.

A field trial was conducted on the eastern coast of the state of Ceard, Brazil, from Mareh
1978-Aug. 1979 (2 growing seasons) to study the behavior of 2 cassava cv., Do Céu and
Saracura, with broad- and narrow-lobed leaves, resp., grown under varying population densi-
tics. The pattern of the plant DM accumulation and distribution was abso studied. The LAI
of the cv. showed max. values 4 and 15 mo. after planting, corresponding to the rainy
seasons of 1978 and 1979, Cv. Saracura showed a higher LA at all population densities, the
highest differences taking place during the 2 rainy scasons. The LAl followed closely the
amount of rainfall in the exptl. area. Cv. Saracura had considerably smaller leaves than Do
Céu. Both cv. had larger leaves during the st growing season, Cv. Saracura slightly
~utyielded Do Céu in total biomass, root yield, and had a higher HIL For both ev. the HI was
highest 7 mo. after planting. The best performaance of cv, Saracura does not seem to be
related to its narrow-leaf lobes but to the ability of this ¢v. to rapidly produce a high LAI
and to translocate large amounts of DM to the roots. For both ov. root DM was reduced
with increasing plant populations. fAuthor's suninary) C01 102

0384
17521 FAHL, J.L: MACHADO, L.C.; PERFIRA, A.R.; ARRUDA, IL.V.; LOREN-
Z1, 1.O. 1982, Caracteristicas fisiologicas de trés cultivares de mandioca. {Physio-
logical characteristics of three cassava cultivars). Pesquisa Agropecudria Brasileira
17(3):399405. Port,, Sum. Port., Fngl., 16 Rels., Hlus.

Cassava. Field experiments. Cultivars. Pianting. Spacing, llarvest index. Leaf area. Growth,
Dry matter. Brazil.

Root production, HI, and LAl of 3 cassava cv. (Branca de Santa Catarina, JAC-12-829, and
TAC-7-127-Iracema) wese not significantly atfected by planting densities (10,000, 16,666,
and 25,000 plants/ha). HI asymptotically approached the value 0.67. Cv. whose stems had
the highest wt, had the lowest root wt. Max. LAl achieved for all var. was 4.0. Cv. [AC-12-
829 and Branca de Santa Caurina had the highest root yield, while Branca de Santa Catari-
na also had the highest plant wt. Max. CGR were 11.5, 10.2, and 8.8 g/m? /day for Branca
de Santa Catarina, 1AC-12-829, and TAC-7-127-lracema, resp. Max. root growth rate
tollowed the same sequence with 6.9, 6.3, and 6.2 y/m? fday, resp. Accumulation of DM in
the roots began only after the plants had approx. 270 g/m?. (Author's sunnmary) CO1 D02

0385
16153 HLERMUS, R.C.; WILSON, G.L. 1981, Sprouting of cassava from stem
cuttings. fn Cassava Rescarch Program. St Lucia, Australia, University of Queens-
iand. Department of Agriculture. pp.48<49. I ngl.

Cassava. Cuttings. Storage, Temperature. Germination. Australia,

The sprouting of cassava v, M AUS 7 was studicd in relation to the storage conditions of’
stem cuttings and to temp. during the sprouting of stems cut by different methods (trans-
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verse, oblique, and rough). None of the cutting methods gave significant differences in
sprouting characteristics (total tresh wt, of new growth at emergence or time to emergence).
Temp. during sprouting had markad etfects on the rate of sprouting. Sprouting was not
adversely affected by the storage of cuttings up to 32 days at ambient temp.; however, R
during storage had a marked etffect on subsequent sprouting. (Swmmary by I.G. Trans. by
LM CO1 D02

0386

16670 COLLHO, K.J.I°. 1980. Produtividade primdria ¢ cficiéneia no uso de
agua de mandioca (Manihot esculenta, Crantz), submetida a deficiéncia hidrica,
(Primary production and water use efficiency of cassava subjected to water stress).
Tewe Mag. Sc. Vizosa-MG, Universidade Federal de Vigosa. 36p. Port., Sum. Port.,
50 Refs., llus.,

Cassava, Laboratory cxperiments. Cultivars. Water stress. Transpiration. Photosynthesis.

The effect of increasing water stress on water loss and CO, fixation was studied in cassava
cv. Cacau, M.mlcu_.m Sutinga, and Gigante Branca, Total pl.mt resistance to drought was
estimated using leat diffusion resistance and transpiration rates as prevention parameters
and the rate of photosynthesis, water compensation point, and water use efticiency as
tolerance parameters. In turgid plants, the rates of photosynthesis decreased as CO, conen.
inside the system decreased. The water compensation point for cv. Manteigdo ouurrcd at a
higher relative water content than other cv., the lowest being that of ev. Gigante Branca.
When water stress increased, transpiration rates were reduced and a tendeney to stabilize
about 70% ol the relative water content was observed. Cv, Cacau showed a strong stomatal
reaction to water stress. Cv. Gigante Branca showed a certain tolerance to water stress; other
cv. were not tolerant to dehydration, (Extracted from author'’s sunimary. Trans, by L.M.1)
Co1

U387

17557 MABANZA, 1. JONARD, R. 1981. La multiplicalion des clones de
manioc (Manihot csculenta Crantz) a partir d'apex isoids in vitro. (Multiplication
of cassava clones from apexes cultured in vitro). Comptes Rendus des Séances de
I'Académic des Sciences (Série 111) 292(13):839-842. I'r,, Sum, Fr., Engl,, 8 Refs.,
Hlus.

Cassava, Tissue culture, Culture media. Plant-growth substances. Plant development.

An expt. was carried out to assess callus growth from cassava plant apexes cultured in vitre
and kept in a Murashige & Skoog mineral solution containing ditferent concn, of growth
substances: benzylamine purine (BAP), 0.5 mg/l; NAA, 1 mg/l: and GA, 0.1 mg/l. Apexes
produced callus capable of intense budding. When first kept in a solution containing BADP-
NAA leat budding occurred: rooting of leaf buds was promoted when transterred to a
solution low in NAA. A single explant may produce more than 50 plants in about 40 days,
{Stmmary by J.1.8.) CO1
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€02 Cyanogenesis

0388
16656 NARTEY, F. 1977. The biogenesis and metabolism of cyanogenic
glucosides in germinating cassava seed and scedlings. /u Leakey, C.L.A,, cd. Sym-
posium of the International Socicty for Tropical Root Crops, 3rd., Ibadan, Nigeria,
1973. Proceedings. Ibadan, International Institute of Tropical Agriculture. pp.145-
158. Engl., Sum. Engl., Fr., Span., 24 Refs., Illus.

Cassava, Secd. Analysis. Cyanogenic glycosidcs. Linamarin, Lotaustralin. HCN. Metabolism.

Analyses of storage lipids (47%) and proteins (34%) of cassava seeds indicate that these
could be nutritionally and industrially useful sourccs of vegetable fats and proteins.
Scedlings have high lipolytic and proteolytic activities. In scedlings storage lipids are
converted to carbohydrates. Valine and isoleucine are incorporated resp. into the cyano-
genic glucosides linamarin and lotaustralin. Scedlings of both bitter ar 4 sweet cv. contain
large amounts of cyanogenic glucosides. Electron microscope and tracer studics showed that
the biosynthesis and metabolism of cyanogens, cyanide, proteins, and lipids are associated
with specific organelles and microbodies which become apparent after 10 days of active sced
germination. (Author’s summary) C02 C03



€03 Chemical Composition, Methodology
and Analyses

0389
16276 LONGL, 0.G. 1978. Carbohydrate constituents of different cassava
varieties grown in Nigeria, Journal of Root Crops 4(2):1-8. Lngl, Sum. Engl.,
20 Refs.

Cassava. Cultivars. Tubers, Dry matter, Sugar content. Pulp. Cortex. Protein content,
Ash content, Nigeria.

Tubers of 4 improved cassava ev. and 14 locally grown cv. from Nigeria were separated
into peel and pulp, and both sections were analyzed for DM, proximate composition,
starch and sugars, and cell wall constituents, DM content (%) in pulp varied from 15.5
in Okobo to 33.5 in 60506 (mean 26.37 £ 5.61); ether extract (%) was 0.41 in Boma Il
to 0.81 in 53101 (mean 0.59 = 0.11); ash (%) was 0.68 in 60506 to 5.74 in Imo (mean
244 » 1.56): CP (%) was 0.99 in Birakpo to 4.52 in Ozu-Nwagwe. Wt. of pulp as % of
the tuber was 52.32 in 60447 to 84.23 in Ife (mean 77.5 ¢ 7.6). Lithanol-soluble sugars
(fructose, glucose, maltose, sucrose) and starch were determined in pulp; total soluble
sugar, as % DM, was 2.21 in 60506 to 9.37 in Imo. (Summary by lood Science and
Technology Abstracts) C03 GO

0390
16241 [FUKUBA, H.; MENDOZA, LM.T. 1982. Determination of cyanide in
cassava. /n Uritani, L; Reyes, E.D., eds. Bio-resources investigation on production,
storage, processing and vegetation of root crops in the tropics. 1981 Interim
Report. Nagoya, Japan, Nagoya University Coopi ration. pp.48-62. Engl,, Sum,
Engl., 4 Refs., llus.

Cassava. Laboratory experiments. Cultivars, Analysis. HHCN content. Tubers.

In order to gain fundamental data on cyancgenic glucoside contents in cassava, cyanide
contents of cassava tubers and leaves were deiermined by 3 different methods (alkaline
picrate, pyridine-pyrazolone, and isotachocelectrophoretic) following the relcase of cyanide
from cyanogenic glucoside by added partially purified linamarase. Cv. Lakan WV 78 and
S.M.L. 150 belonged to the sweet or edible type; Devao City 6, W 236, M Mex 59, Mameya
Black Twig, M Col, and B.S.C. to the intermediate type (moderately poisonous), while the
other cv. tested belonged to the bitter or dangerously poisonous type. Cyanide contents
determined by the alkaline picrate method were higher than those obtained by the other
2 methods. fAuthor’s summary) C03 H04

0391
16269 CUNHA, C.M.C. DA; NEVES, M.DEF.S.; SOARES, 1.B. 1980. Fontes
amildceas para a produgdo dlcodl. (Sources of starch for alcohol production). Cién-
cia Agrondmica 10(1):23-25, Port., Sum. Engl,, 3 Refs,

Cassava, Tuhers. Starch content. Cultivars, Brazil.

The two main sources of starch available in NE Brazil for the production of ethyl alcohol
are cassava roots and the babassu (Orbignya speciosa) coconut, The determination of starch
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in the mesocarp of the coconut and in several cassava var, traditionally caltivated in the
state of Ceard is given. A large difference was found in the amount of starch among these
var. On the other hand, almost no difterence in the statch consent of the babassu hus been
detected. fAuthor’s summary} C0O3

0392
16274 MOORTILY, S.N. 1978, Physical and chemical propertics of cassava sced
oil. Journal of Root Crops 4(2):13-15. Engl., Sum. kngl,, 4 Refs,

Cassava, Seed. Composition. Analysis. Fai content, HCN content. India,

Seeds of indigenous cassava were pooled and sampled tor oil composition, Physical proper-
ties of the seed oil were a very pale yellow color, a faint odor, a refractive index at 29° C of
1.ATI538, and a specific gravity ot 0.8637. Chemical examinations showed the oil to have
an undetectable HCN content, 1 value of 120, saponitication value ot 145, acid value of
4.0, and a peroxide value of 0.0, The lipid was 8.5% palmitate, 2.1% stearate, 14.1% olcate,
62.84% linoleate, 6.05% linolenate, and 6.4% unidentiticd. Comparison is made between
the Hipid ot cussava seeds and that of suntlower, soybean, saftlower, and castor oil plants.
(Summary by FFood Scwence and Technology Abstracts) CO3

0393
17506  POSAS, M.T.D.: ROA, C.C. 1981, Processing lessens hydrocyanic acid
content of cassava tubers. Radix 3(1):8-9, 19, Engl., 7 Refs.

Cussava. Cassava tubers (vegetable). Dried tubers. HCN content. Cultivars. Philippines.

An expt. with 5 cassava var. (Colombia, Kadabao, tHawaiian S, Golden Yellow, and Java
Brown) showed that fresh tubers yielded the highest HON conen. (av. 111 mg/kg), tollowed
by coaked tubers (85 mg/ky), and by dried tubers (21 me/kg). (Summary by Abstracts on
Tropical Agriculture) CO3

0394
16678 TORO, J.C.; CANAS, A. 1982. Determinacion del contenido de materia
seca y almidon en yuea por el sistema de gravedad especifica. (Determination of
dry matter and starch conteat in cassara by the specific gravity technigue), I Cen-
tro Internacional de Agricultura Tropical, Programa de Yuea. 1982, Yuea: investipa-
cion, produccion v utilizacion. Cali, Colombia, pp.567-575. Span., 6 Rets.

Cassava, Dry matter. Starch content. Tubers. Analysis. Colombia.

The specific gravity technique (a simple and practical method) to determine DM wnd starch
content in cassava roots is described: the materials used and the methodology are included.
A conversion table to determine DM and starch % in cassava is given. (Sumumary by F.(.
Trans, by LM.1.) CO3

0395
17200 COOKI, R.D.; CRUZ, F.M. DE LA 1982, The changes in cyanide content
of cassava (Manifror csculenta Crante) tissues during plant development, Journal of
the Science of Food and Agriculture 33(3):269-275. Engl,, Sum. Engl,, 21 Refs,,
s,

Cassava. Leaves. Apical meristems. Cortex. Roots. HCN content. Growth, Costa Rica,

The cyanide conen. in the leaves, meristems, root cortex and root parenchymal tissues of
cassava cv. Valencia were investigated at 2-mo. intervals up to a plant iage of 17 mo. Six
plants were analyzed at each interval and sampling methods investigated o ensure that the
cyanide estimations (by enzymic assay) were representative tor cach plant. Root vield/plant
increased to 10 mo. and then remained almost constant to 17 mo. Leal wt./plant reached
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a max. at 6 mo. (380 g/plant), decreased to 12 mo, and then slowly increased. Cyanide
conen. in the root parenchymal tissue and root cortex were not signiticantly ditferent
between 6 and 14 mo.: both tissues displayed peak conen. at 6 and 14 mo. Cyanide conen.
maxima in the leaves appeared to precede those shown by the roots. Meristem conen,
showed similar trends to those shown by the leaves. The precise plant age at harvest had
little etfect on the potential toxicity of the roots. A modification to the earlier published
procedure tor leal tissue is deseribed. The evanide conen, in old (green) leaves was < 50% of
that in youny leaves of the siume plant. Intra-leat and inter-leat eyanide conen, variations are
deseribed, and the importance to low-cyvanide cassava sereening programs indicated,
fAwthor’s ssunmary) C03 CO1

0396
17522 ROSSI, S.J.: FIOREZE, R.; CAVALCANTE, V.M. DI S.; FARIAS, ILR,
DE 1981, Curvas de teor de umidade de equilibrio e calor latente de vaporizagio
para castanhas de caju ¢ raspas de mandioca. (Moisture level equilibrinm curves
and latent hear of vaporization for cashew nuts and cassava). Revista Brasileira de
Armazenamento 6(2):5-10. Port., Sum. Port., Lngl,, 8 Refs., lllus,

Cassava, Cassava chips. Water content, Statistical analysis.

The static method of ditferent saturated salt solutions was used to determine moisture level
equilibrivm curves tor cashew nuts and cassava, cut into rectangular bars 3.0 em in length, at
temp. of 20, 35, and 50°C. The parameters of the equations of llenderson-Thompson and
of Roa were obtained by means of nonlinear regression using the computer program availa-
ble at the computation center of the U Federal da Paratfba (Brazil). The Jatent heat of water
vaporization of the product, as a function of its MC, was determined on the basis of the
muoisture level equilibrium curves obtained and by the equation used by Othmer, concerning
a ilquid-vapor system in equilibrium. For this determination, a calculus program was de-
veloped for the caleutator T1-89. (Author's summnary) CO3

0397
17545 HOWELER, RIL; EDWARDS, D.G.; ASHEK, C.J. 1982, Micronutrient
deficiencies and toxicitics of cassava plants grown in nutrient solutions, 1, Critical
tissue concentrations. Journal of Plant Nutrition 5(8):1059-1076. Lingl,, Sum,
Lnpgl., 27 Refs,, 1Hus.

Cassava, B, Cu. Mn. Zn, Mineral deficiencies. Toxicity. Plant tissues. Mineral content.
Lcaves. Laboratory experiments,

The programmed nutrient addition technique was used in a series of § expt. to determine
the response in growth and micronutrient content of cassava cv. M Aus 10 to 8 supply levels
ot B, Cu, I'e, Mn, and Zn. The 9-wk.-long expt. utilized 22 /-pots of nutrient solution.
Supply levels for cach micronutrient covered the range tfrom severe deficiency to toxicity.
Critical tissue conen, for deficiencies were determined by relating total DM production to
the nutrient conen. in the youngest fully expanded leaf blades. Critical conen. were: B, 35;
Cu, 6:Mn, 50;and Zn, 30. Critical conen, for toxicities in the same index tissue were (ug/p):
B, 100: Cu, I5: Mn, 250; and Zn, 120, In the I'e expt., the data were too variable to allow
precise determination ot eritical conen, for deficiency and toxicity. Critical micronutrient
conen. in the petioles of the youngest tully expanded leaves were also determined, but
offered no advantage over the leat blades. fAuthor’s summary) C03 DO

0398
17560 BATTISTIL, C.R. D TELES, FLF < COFELIO, DT SILVEIRA, A.J. DA:
BATISTA, C.AL 1981, Determinagio de toxicidade cianogénica ¢ carboidratos
soldveis totais em cultivares de mandioca (Maniltot esculenta Crantz). (Determi-
tation of cvanogenic toxicity end total soluble carboliydrates in cassava cultivars).
Revista Ceres 28(159):521-525. Port., Sum. I'ngl., 8 Refs.

Cassava, Cultivars. HCN content. Soluble carbohydrates. Tubers, Brazil,
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Total soluble carbohydrates and HCN contents were determined for 10 cassava cv,
(Pirassununga, Manteiga, Sabard entre Rios, Vassourinha, Branca de Santa Catarina, Mico,
Preta de Quilombo, Guaxupé, $FG-2-204, and tngana Ladrdo) grown in the state of Minas
Gerais, Brazil. Lowest HCN toxicity was found in cv. Pirassununga, which also was the
highest in total soluble carbohydrates. The cyanide contents of the 10 cv, ranged from 0.10-
0.21 mg HCN/g green matter; and total soluble carbohydrates from 12.93-29.9] mg/g green
matter. The correlation coefficient between HCN and total soluble carbohydrates was only
-0.13. (Author's summary) C0O3
0399

17561 TELES, I'F.F.; OLIVEIRA, T.T. DE; ALMEIDA, M.G. DI:; SILVEIRA,

AJ. DA; BATISTA, CM.; REZENDE, J.L.M. 1981. A detcrminzu;h'o do dcido

cianidrico em mandiocas (Manitior esculenra Crantz) por difusdo. (Determination

of hydrocyanic acid in cassava by diffusion analysis). Revista Ceres 28(159):458-

467. Port., Sum. Port., Ingl., 9 Refs,

Cassava, [ICN content. Tubers. Analysis. Laboratory experiments.

A new method tor acterntining HCN in cassava roots, using Conway ditfusion cells, was
developed. Photometric measurements were carried out with the use of the Teles reagent
at 540 nm. The new method is safer and cheaper than conventional assays, and allows
batch analysis of 60 samples. A detailed description is given of the technique thus
facilitating repetitions by other lab. (Author's summary) C03

0400
17562 MIRAMNDA, L.C.G. DI; COELHO, D.T.; TELLS, I F.I'.;; SILVEIRA, A.J.
DA; REZENDE, J.L.M. 1981. Comparagio entre os teores de amido e dcido ciani-
drico de alguns cultivares de mandioca (Manihot esculenta Crantz) cultivados em
Minas Gerais. (Comparison of starch and Iydrocyanic acid contents of several
cassava cultivars grown in Minas Gerais). Revista Ceres 28(160):555-559. Port.,
Sum. Port., Engl., 14 Rets.

Cassava, Cultivars, Starch content, HCN content. Tubers. Brazil.

Twenty cassava cv. grown in the state of Minas Gerais, Brazil, were analyzed for FICN and
acid-digestible carbohydrate contents. Results were: Rosa, 0.13 and 35.7; SI'G444, 0.07
and 37.2; Cacau Branco, 0.12 and 36.5: Abelha Danta, 0.07 and 30.3; Mandioca Osso,
0.27 and 35.5; Amarcla Casea Roxa, 0.09 and 38.1: Julifo Roxo, 0.32 and 25.4; Clone
452543, 0.18 and 38.9; Lngole Boi, 0.13 and 33.4; Sabard, 0.09 and 32.6; Maniva Grande,
0.17 and 32.3; Caipira, 0.06 and 34.8; Periquita, 0.25 and 29.9; 1AC 3526, 0.11 and 28.6;
Manca, 0.24 and 38.1: Riqueza, 0.07 and 35.5: SFG-696,0.21 and 31.8; Var. 111 Collimbia,
0.16 and 34.5; Macedonia, 0.22 and 33.2: and Havana, 0.06 and 37.5 mg IICN/g and
% acid-digestible earbohydrates in the green matter, resp. (Author’s suninary) C03

0401
17559 ‘TELES, I.F.I.; KIMO, J.W.; BATISTA, C.M.; SILVEIRA, A.J. DA 1982,
Clorofila total ¢ toxidez cianogénica de folhas de mandiocas (M. esculenta Crantz)
cultivadas em Minas Gerais, (//CN and chlorophyll content in leaves of cassava
grown in Minas Gerais), Seiva 42(89):72-76. Port., Sum. Port., Ingl., 7 Refs.

Cassava. Leaves. Cultivars. IICN content. Chtorophyll. Plant pigments.

Leaves of 12-mo. old cassava var. (Lagoa, Pereirinha, Hibrido-Bravo, Branca de Santa Catari-
na, Gigante Branca, Mantiqueira, Kosada, Lngana Ladrilo, Gigante Preta, and Preta de Qui-
lombo) grown in the state of Minas Gerais, Brazil, were analyzed for HCN and total
chlorophyll. On a fresh wt. basis, mean HCN values ranged from 0.157-0.930 mg/g, and
total chlorophyll from 0.263-0.974 mg/g. Although the statistical analyses showed signiti-
cant differences among var., the correlation coefficient for these constituents was +42,
(Summary by J.1.S.) CO3
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D00 CULTIVATION

0402
12012 BRAWIJAYA UNIVERSITY. FACULTY OF AGRICULTURE. CASSAVA
RESEARCH PROJECT. 1979. Progress report VIIL (October 1979). Malang,
Indonesia. 119p. Engl,, llus.

Cassava. Rescarch. Planting, Spacing. Fertilizers. N. Mukibat, Pruning. Growth, Cuttings,
Mukibat system. Indonesia,

The results of phase II expt., conducted jointly by Brawijaya U. (Indonesia) and the Inter-
national Development Research Centre (Canada) are reported and discussed. Results of a
survey ot the efficiency and income of Mukibat cassava farming system in Tulungagung,
Bast Java, conducted in 1978, are also reported. Populations of 8000-17,800 plants/ha did
not show a significant influence on rool yield of common and Mukibat cassava., Mukibat
cassava produced higher yields/area of lund than common cassava. Distribution patterns of
DM in the plant were similar for both ¢v. Doses ot 75, 100, 120, and 150 kg N/ha did not
show uny signiticant eftect on yields of Mukibat cassava at Turen, [n East Java the tollowing
discases were observed:  dieback  (Pinvlfosticta sp.), leal spots (Cercospora spp.), and
anthracnose (Colletotrichum — -Glomerella- sp.). Mite population was higher on common
cassava than on Mukibat cassava. The application of 1 cc monocrotophos/l at 10-day inter-
vals to control mites increased yields 24.87 and 13.63% tor common and Mukibat cassava,
resp. The prolit of the Mukibat cassava farming system is higher than that of common
cassava, (Swmmary by .G Trans. by L.M.F.) D00 E00 1°03 J00

0403
16673 HARRIS, N.V. 1980. Lnergy crops in Australia: cassava. /n I'uel Ethanol
Research and  Development Workshop, Camberra, 1980. Camberra, Australia,
Department  oft National Development and  Energy. Australian  Govern.oent
Publishing Service. pp.173-178. Engl., 13 Refs, 3

Cassava. Cultivation. Productivity. Research, Australia.

The potential use of cassava as a source of ethanol in northern Australia is briefly assessed
on the basis of exptl. results and recent observations on climatic and soil constraints, pests
and diseases, crop mechanization, and weed control. Several areas of rescarch are identified.
(1) more closely defined climatic limitations; (2) the demand for fertilizers on defined soil
types; (3) cttective cconomic means of controlling weeds; and (4) determination of pro-
duction costs of units of various sizes. (Suntmary by LB, Trans, by L.M.F.) D00 JOO

0404

16680 TORQ, J.C.; CANAS, A.; GRANADOS, F. 1982, Sistema para la toma
de datos en pruebas regionalesde yuca, (Svstem for data recording in cassava
regional trials). In Centro internacional de Agricultura Tropical. Programa de Yuca.
1982, Yuca: investigacion, produccién y utilizacién. Cali, Colombia. pp.587-605.
Span.,, llius,

Cassava, Field experiments. Data handling. Cultivation. Colombia.
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A system for data recording, based on the experience obtained with regional trials at the
Centro Internacional de Agricultura Tropical during 7 yr, is given. This syste:n uses time
advantzgeously by simplifying data recording and by computerizing analysis; errors in
information management and transcription are thus avoided. The information obtained in
these trials within each country und at an internation! level is also svnthiesized, making
its use casier. The 8 basic records are: general data of the locality: soil analysis; establish-
ment of the crop; distribution in the field; germination, weed control; pests, discases, 2nd
edaphic problems; data on harvest; and duily precipitation. Instructions on how to {ill out
the records are included along with tables for pest and disease evaluation. (Summary by
F.G. Trans, by L.M.F.) D00

See also 0488
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0405

11314 CORREA, H.; ROCHA, B.V. DA; TANAKA, R.T.; ANDRADLE, AM.S.:
GUEDES, G.AA. 1979, Estudo dos diferentes niveis de nitrogénio, fosforo #
potissio na cultura da mandioca (Manihot esculenta Crantz) num Latossolo Ver-
melho Uscuro. (Study of different levels of nitrogen, phiosphorus, and potassium in
cas. “a crops o dark red Latosol). In Congresso Brasileiro de Mandioca, ! 0., Cruz
das Ammas-BA, 1979, Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agrope-
cuwdria. Departamento de Informagio ¢ DocumentagHo. pp.325-330. Port,, Sum.
Port., Lagl, 13 Rets.

Cassava. Iield experiments. Fertilizers, N. P. K. Tuber productivity. Foliage. Dry matter,
Brazil,

The etfect of increasing rates of NPK on cassava cv, Riqueza growth and root yield was
anulyzed under ficld conditions on a sundy cley loam dark red Distrophic Latoso!, cerrado
phase, in the municipality of Felixlindia, MG, Brazil. A 3* factorial expt. was arranged in a
randomized block design with 3 replications, N, P, K were applied at rates of 0, 30, and 60;
0, 60, and 120; and 0, 120, and 240 kg/ha, resp. P and K were applied in the furrow at
planting and N, 50 days after planting; 3 t calcitic limestone were also applied per ha.
Harvesting took place at 18 nvo. and the following parameters were registered: branch, root,
and root DM production, av i final stand. (Swmmary by L.AM. 1) DO1 D03

16622 MBA, C.C. 1981. Humus production from cassava (Manihot esculenta)
peels by Ludrilus cugeniae (terrestrial oligochete). Tropenlandawirt 82(2):145-148.
I'ngl., Sum. Engl., Germ., 4 Rets,

Cassava, Cortex, Uses. Manures. Mineral content. Nigeria,

A Dbiovariant of Ludrilus cugeniae, a Nigerian Oligochete which can feed on and detoxify
cassava peels, was isolated. The compost resulting from the carthworm dejections has a very
high water-holding capacity, high K content, high CEC, tow C/N and C/P ratios in rclation
to the original cas.ava peels. Normal carthworms could thrive well in the cassava peel - E,
cugeniace compost. Agronomic properties ot the compost are discussed. (Author's
stnnmary) DO

0407
16605 SOUZA, A.B. DI 1979, Iifeitos de fontes ¢ niveis de fertilizantes fosfata-
dos na cultura da mandioca (Manilior esculenta Crantz), (Effects of sources and
levels of plosphated fertilizers on cassava). Tese Mag. Se. Vicosa-MG, Brasil, Univer-
sidade Federal de Vigoss. 36p. Port., Sum. Port., 47 Refs., Nlus.

Cussavi, Field experiments, Fertilizers, P, Plant height. Tuber productivity. Starch content.
Dry matter, Tubers, Harvest index. Brazil.

Anexpto was conducted in Vigosa, MG, Brazil during the 1977/78 crop yr to determine the
effects of the sources and levels of P fertilizers on cassava, The trial was condueted on a
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Cambic red yellow podzolic soil, terrace phase, Distrophic and var. 1’40 do Chile was used.
A 3 x 4 factorial design was arranged in randomized blocks with 4 replications.  Four
rates of P (0, 40, 80, and 120 kg/ha) were used from 3 sources (Araxd phosphate, Patos
phosphate, and triple superphosphate). Limb analysis was conducted 6 mo. after planting
to evaluate the nutrients N, P, K, Ca, and Mg, and DM. Harvesting took place at 10 mo.
and the folling parameters were estimated: plant height, stem ¢; canopy wt.; root no.,
¢, wt., size, +" 2t "t und DM content; and HI. The rates of P used increased P and Mg contents
in the limb; they also affected HI significantly. Neither did the sources of P nor the inter-
action source X rate of P significantly affect the evaluated parameters. (Author’s sunmary.
Trans. by L.M.F.) DO1 D03 C03

0408
16265 LORENZI, J.O.; MONTEIRO, D.A.; PEREIRA, A.S. 1980. Efeito de
trés niveis de adubagio NPK em quatro varicdades de mandioca. (Effect of three
levels of NPK on four cassava varieties). Bragantia 39:219-223. Port., Sum. Engl,,
3 Refs.

Cassava. Field experiments. Cultivars. Fertilizers. N. P. K. Tuber productivity., Dry matter.
Brazil,

Three field trials were carried out in soils of low fertility to investigate the behavior of 4
cassava var. when submiited to different levels of fertilization. The fertilization rates used
were 0-0-0, 2040-30, and 40-80-60 kg of N, P, and K/ha, resp. Regarding root yields,
results showed significative differences between the studied var. and a positive lincar effect
of fertilization. Variation in root DM content showed that, in one of the trials its increase
was due to the cffect of the fertilization and, in the others the differences were due to the
var. effect. In both cases, there was no interaction between var, and fertilizers. (Author's
summary) DOI1

0409
11365 SILVA, J.R. DA; LORENZI, J.0.; MONTEIRO, D.A.; NORMANHA, E.S.;
CAMPOS, H. DE 1979. Efeito do cilcario e de micronutrientes na cultura da
mandioca (Manihiot esculenta Crantz). (Effect of liming and micronutrients on
cassava). In Congresso Brasileiro de Mandioca, lo., Cruz das Almas-BA, 1979,
Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecudria. Departamento
de Informagdo ¢ Documentagio. pp.355-361. Port., Sum. Port., Engl,, 3 Refs.

Cassava, Field cxperiments. Agricultural lime. B. Cu. Fe. Mg. Mn., Mo. Zn. Fertilizers.
Tuber productivity, Brazil.

Five field trials were conducted in Arasas, SP, Brazil to study the effect of liming and micro-
nutrients, applied alone or together, on the yicld of cassava cv. Branca de Santa Catarina. A
randomized block design with split plots was used with 4 replications. All treatments
received basic N-P-K fertilization at 40, 80, and 50 kg/ha, resp. Limestone was broadcasted
at 2 t/ha, 2-3 mo. before planting. P and K were applied to the furrow at planting and
incorporated into the soil along with the micronutrients. N was top dressed 45-60 days
after planting. Treatments werc: T,, NPK + 10 kg B/ha; T,, NPK + 20 kg Cu/ha; T,,
NPK + 20 kg I'e/ha; T,, NPK + 20 kg Mg/ha; T,, NPK + 20 kg Mn/ha; T,, NPK +0.5 kg
Mo/ha; T,, NPK + 20 kg Zn/ha; T,, NPK + micronutrients; T,, NPK + micronutrients +
Mg; T,, (control). The effect of liming was studied on thc subplots. Results show that the
fertilizer treatments did not affect root yield significantly. Since there was no significant
interaction between liming and fertilization, it was concluded that under these conditions,
the micronutrients applied behaved in an analogous manner regarding root production in
both the absence and presence of limestone. Zn deficiency is commion in cerrado soils but
is reduced by liming. Marked responses to B, Zn, and Mo application were observed. B
tended to decrease root production and the presence of limestone or Zn tended to increase
yields. fAuthor’s summary) D01 D03
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0410
11090 GOMELS, J. DE C.; MAGALHAELS, A.F, DI J.;MATTOS, P.L.P. DI 1979,
Influéncia da adubagdo mineral sobre a produgio de mandioca (Manihot esculenta
Crantz) no Estado da Bahia, (Lffect of fertilization on cassava yields in the state of
Bahia). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA, 1979. Anais.
Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecudria. Departamento de Infor-
magio ¢ Documentagio. pp.263-277. Port., Sum. Port,, Engl., 12 Refs., 1lus.

Cassava. Field experiments. Fertilizers. N. P. K. Agricultural lime. Zn. Cu. B. Mo. Tuber
productivity. Brazil,

A series of 8 expt. was carried out in cassava-growing areas of the state of Bahia (Brazil) in
order to determine the effects of 3 difterent rates (0, 60, and 120 kg/ha) each of N, P, K
application on cassava roct production. A 3 x 3 x 3 factorial design was used. Additional
expt. on the eftect of lime, S, and micronutrients (Zn, Cu, B, and Mo} were also conducted
using a randomized block design with 3 replications. Results show that yield significantly
increased with P fertilization; however, N and K fertilization showed little influence on
yield. At only 1 site a significant response to N was observed while K responses were signiti-
cant in 2 expt. Liming and micronutrient application did not show marked <riects on
productivity. (duthor’s sununary) D01 D03

0411

16246 SILVA, B.N.R. DA; BASTOS, T.X.; DINIZ, T.D. DI A.S. 1980. Aptidio
edafolimitica da regido situada entre a Serra dos Carajas ¢ o Porto de Itaqui para
mandioca, babagu, dendé, cana-de-agiicar ¢ seringueira, (ldapho-climatic aptness
of the region between the Carajgs Mountain Range and the port of Itaqui for
cassava, babassu, African oil palm, sugar cane, and the rubber tree). Belém-PA,
Lmpresa Brasileira de Pesquisa Agropecudria, Centro de Pesquisa Agropecuaria do
Trépico Umido. Boletim de Pesquisa no. 18. 16p. Port., Sum. Port., Lngl,, 12 Refs.,
us.

Cassava, Climatic requirements, Soil requirements. Cultivation, Maps. Brazil,

The edapho-climatic potential of the region between the Carajds Mountain Range, PA, and
the port of Itaqui, MA, Brazil is analized. Arcas named as suitable, marginal, and unsuitable
for cassava, babassu (Orbignva speciosa), African oil palm, sugar cane, and the rubber tree
are indicated and delimited in an edapho~climatic map. (Author's summary) D01

0412

11329 CORREA, H.; TANAKA, R.T.; GUEDLS, G.A.A.: ANDRADIL, AM.S.;
ROCHA, B.V. DA 1979. Lfeito de doses de fésforo e dpocas de aplicagio de
nitrogénio ¢ de potdssio na cultura da mandioca (Maniliot esculenta Crantz) em
Latossolo Vermelho Escuro. (Effect of levels of phosphorus and time of nitrogen
and potassium application on cassava planted to dark red Latosols). In Congresso
Brasileiro de Mandijoca, 1., Cruz das Almas-BA, 1979, Anais. Bahia, Brasil, IEmpresa
Brasileira de Pesquisa Agropecuadria, Departamento de Informagao e Documentagio,
pp.339-347, Port., Sum. Port., Engl,, 15 Rets,

Cassava. Ficld experiments. Fertilizers. N, K. Tuber productivity. Brazil.

The effect of different rates of I* (0, 60, 120, and 180 kg/ha) and time and form of NK
application on cassava cv. Riqueza was studied under field conditions on a dark red clay
Distrophic Latosol, cerrado phase, in the municipality of Felixlindia, MG, Brazil. A
randomized block design was used with 4 replications. I was applied to the furrow com-
bined with the following treatments of N (30 kg/ha) and K (90 kg/ha): (a) N + K at planting,
(b) K at planting and N top dressed at 60 days; (c) N at planting and K top dressed at 60
days; (d) N + K top dressed at 60 days; (¢) K at planting; () without N and K application;
and (g) control, No significant differences were observed for N and K application times.
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There was an increasing response with increasing levels of P application. N applied both at
planting and top dressed had a negative effect on production, (Sunmary by L.M.I') D01
D03

0413

11298 CORREA, H., TANAKA, R.T.; GUEDLS, G.A.A.; ANDRADL, AM.S.;
ROCHA, B.V. DA 1979. Niveis de fosforo ¢ épocas de aplicagio de nitrogénio e
potissio na cultura da mandioca (Manihot esculenta Crantz) em Latossolo Ver-
melho Escuro. (Levels of phosphorus and time of nitrogen and potassium applica-
tion in cassava cultivation on a red dark Latosol). In Congresso Brasileiro de Man-
dioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de
Pesquisa Agropecudria. Departamento de Informagio e Documentagio. pp.317-323.
Port., Sum. Port,, Engl., 9 Refs.

Cassava. Field experiments. Fertilizers. N, K. P. Tuber productivity. Foliage. Dry matter,
Brazil.

The cffect of different levels of I and times of NK application on cassava branch, root, and
root DM production was studied on a sandy clay loam dark red Distrophic Latosol, cerrado
phase, in the municipality of Iclixlindia, 3G, Brazil. A randomized block design with split
plots was used with 4 replications. Branch production did not differ among P treatments;
however, these were statistically higher than the check. No effect of the time of N and K
application was observed; however, there was a significant interaction between P rates and
times of NK application regarding root yield and root DM content. When 90 kg P were
applied per ha, highest yiclds were obtained in the absence of N and K. (Author’s summary)
D01 D03

0414
11263 BRINHOLI, O.; NAKAGAWA, J.; KROLL, L.B. 1979. Efeitos de potdssio
¢ boro na cultura de mandioca (Manihiot esculenta Crantz), cultivar ‘Guaxupé’,
(Effeet of potassium and boron on cassava cultivar Guaxupé). In Congresso Brasilei-
ro de Mandioca, 1., Cruz das Almas-BA, 1979, Anais. Bahia, Brasil, LEmpresa Brasi-
leira de Pesquisa Agropecuiria. Departamento de Informagio e Documentagio. pp.
293-305. Port., Sum. Port,, l:ngl., 21 Refs.

Cassava. Iield experiments, Fertilizers, K. B. Agricultural lime, Tuber productivity. Brazil.

Two expt. were established on a red yellow Latosol, sandy phase at the 'azenda Exptl. Sio
Manuel, SP, Brazil in order to study the response of cassava ev. Guaxupé to different
doses of K and B. A 3 x 3 factorial design was used with 4 replications. Dolomitic limestone
was applied 2 mo. before planting at 1.5 and 4.5 t/ha in expt. | and 2, resp. N, P, and Zn
were applied in Loth expt. at 80, 120, and 4 kg/ha, resp.; N was top dressed 90 and 120
days atter planting whercas P and Zn were applied in the furrow at planting. Three levels
uf K (0, 60, and 120 kg/ha) and 3 of I3 (0, 17, and 3.4 kg/iha) were also used. K fertilization
was shown fo sigaificantly increase 100t and zanopy vield and the no. of roots/plant in the
presence of 4.5 t lime/ha, B significanily increased root yield when 1.5 t lime was added
per ha. An interaction between K and B was observed in both expt. (duthor’s suruncry)
L0l DO3

0415
11296 TANAKA, R.T.; ROCHA, B.V. DA; ANDRADL, AM.S.; CORREA, H.;
GUEDES, G.A.A. 1979. Lstudo sobre a aplicagio de diferentes niveis de fésforo,
potissio ¢ calagem na produgao de mandioca (Maniliot esculenta Crantz) num solo
sob vegetagiu de Cemado. (£fjects of different levels of phosphorus, potassiun,
and lime on cassava yield under cerrado land conditions). In Congresso Wrasileiro
de Mandioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, l:mprese Brasilei-
ra de Pesquisa Agiopecudria. Departamento de Informagio ¢ Documentagio. pp.
307-315. Port., Sum. Port., Engi., 8 Rels.

19



Cassava. Field experiments. Fertilizers. P. K. Agricultural lire. Foliage. Dry matter. Brazil.

The cffect of liming (0, 3, and 6 t/ha), P (2, 60, and 120 kg/ha) and K (0, 60, and 120 kg/
ha) application on cassava cv. Riqucza was studicd on a sandy clay loam davk red Distrophic
Latosol, in the municipality o1 Felixlindia, MG, Brazil. A randomized block design with
split plots was vsed with 4 replications. Lime was applied to the main plots and P and X to
the subplots, No :sponse to liming was observed. Branch rroduction increased significantly
with P application, obtaining the best response at 60 kg/ha. Increasing levels of K had a
negative effect on roet DM production. (Aurthor's summary) D01

04i6
11010 GOMES, J. DE C.; MACEDO, M.C.M.; SOUZA, L. DA S.; CALDAS, R.C.
1979. Deses ¢ épocas de aplicagio de nritrogénio na cultura da mandioca (Manihot
esculenta Crantz), (Levels and time of application of nitrogen in cassava). In Con-
gresso Brasitziro de Mandiocz, 1., Cruz das Almas-BA, 1979. Anais. Bahix, Brasil,
Impresa Brasileira de Pesquisn Agropecuiria, Departamento de Informagio ¢
Documentagzgo. pp.249-261. Port., Sum. Port., Engl., 14 Refs.

Cassava, Ficld experiments. Fertilizers. N. Tuber productivity, Canopy. Starch content.
Plant height. Brazil.

In expt. established at the Centre Nacional de Pesquisa de Mandioca ¢ Fruticultura, Brazil,
the effect of 3 rates of N application (40, 8¢, and 120 kg/ha) and 6 application times o
cassava root and canopy production, and starch content was studied, In additional trials
an absolite control (witheut NPK fertilizery and o relative one fwithout N) were included
in order to determine the best rate and application time. Parametexs assessed were root and
canopy produciion; plant height; stem ¢ and starch content.There was no response to N
fertilization. A tendency for increasing root yield with late N application was observed.
Basic NPK fertilization increased root and canopy yield. Fertilizer application did not affect
starch content. (Author’s summary) D01 D03 C03

0417
11318 CORREA, H.; GUEDES, G.AA.; ANDRADE, AM.S.; TANAKA, R.T,;
ROCHA, B V. DA 1979. Niveis ¢ épocas de aplicagdo de potdssic na cultura da
mandioca (Manilot esculenta Crantz), num Latossolo Vermelho Escuro fase cerra-
do. (Levels and time of potassium application in cassara on a dark red Latosol,
cerrado phase). In Congresso Brasileiro de Mandioca,l0.,Cruz das Almas-BA. 1979,
Anais, Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecudria. Departanento
de Infermagio @ Documentagio. pp-331-337. Port., Sum. Pert.,, Engl.,, 11 Refs.

Cassava. Field experiments. Fertilizers. P, Tuber productivity. Brazil.

An expt. was conducted under cerrado conditions to observe the response of cassava cv,
Rijueza to 4 ditferent levels (60, 120, 240, and 360 kg/ha) and 3 times of K anplication
(at planting; % at planting and % top dressed 60 days after planting; 1/3 at planting and
2/3 top dressed 60 days after planting). A factoria: design was arranged in randomized
blocks with 4 replications. The luvels and time of application of K were not significant
and no interaction was observed between them; liowever, significant differences were found
regarding the check. (Summary by i.M.I) DO) D03

0418
11337 SILVA, J.R. DA: LORENZI, 1.0.; MONTEIRO, D.A.; NORMANHA, E.S.;
PEREIRA, A.S. 1979. Métodos de aplicagio da adubagao potissica em mandioca,
(Mcthods of epplying potassium fertilizer to cassava). In Corngresso Brasileiro de
Mandioca.lo., Cruz das Almas-BA, 1979, Anais. Bahia, Brasil, Empresa Brazileira de
Pesquisa Agropecudria. Departamento de Informag¥o ¢ Documentag¥o. pp.349-353.
Port., Sum. Port., Engl., 3 Refs.
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Cassava. Field experiments. Feriilizers, P, K. Tuber productivity. Brazil.

Two expt. were conducted on sandy soil (Araras, SP, Brazil) to study different methods of
applying K fertilizer to cassava cv. dranca d= Sants Catarina. A randomized block design was
used with 6 1eplications and 5 treatments. Methods of fertilizer applicetion were: (a) in-
corporated into the furrow at planting; (b) applicd in lateral rows at a distance of 20 cm at
5 ¢em depth and covered with soil; and (c) top drsssed 2-3 mo. after planting. Treatments
weie: T, (control); T,, P applied as in (a) + N applied as in (c); T,, PK applied asin (a) + N
applizd as in (c): T,, P applied asin (a) + Ni applied as in (c); Ty, Papplied asin {a) +
applied as in (b} + Napplied as in (c). No significant differences were obsen od in rooi yieid
among treatments. When P was top dressed 2 mo. after planting or applied in lateral furrows
at planting, root yield increased 18 and 25%, resp. as compared with method (a). (Swmmiary
by L.M.IF) D01 D03

0419
16655 GODFRLY-SAM-ACGREY, W. 1977. Effects of different fertilizers on
cassava root yield, root number per plant and average root weight per plant after six
years bush fallow in Sierrs Leone using cuttings of differeni age. /n Leakey, C.L A.,
ed. Symposium of the International Society for Tropical Root Crops, 3rd., Ibadan,
Nigeria, 1973, Proceedings. Ibndan, International Institute of Tropical Agriculture.
pp.307-311. Engl,, Sum. Engl., I'r., Span., 7 Refs.

Cassava. Fertilizers. N. P. K. Mg. Agricultural lime. Tuber productivity. Cuttings, Sierra
Lecone.

Effects of ammonium sulfate, basic slag. potassium sulfate, lime, and magnesium sulfate on
tuger yields, tuber no./plant, aad av. tuber wt./plant from 3 differently-aged cassava
cuttings were studied. P (basic slag) significantly increased tuber yields for all trpes of
cuttings. P and Ca with midstem cuttings and NFKMg with iop stem cuttings showed signifi-
cani effects 01 oot no./ptant. The most effective treatments aifected yield through both
tuber no. and tuber wt. (Author’s surnaary) DO DO3

0420
16626 PLRIM, S. 1982. Efecitos de niveis de fésforo e de calcirio no crescimento
¢ na acumulagio de P, Ca, Mg ¢ Zn pela mandioca (Manilot escrienta Crantz) em
casa de vegetagdo. (Iffect of levels of phosphorus and limestone on the growth and
accurmnlation of P, Ca, My, and Zn in cassava under greenhouse conditions), Tese
Mestre. Lavras-MG, Brazil, Escola Superior e Agricultura de Lavras. 100p. Port,,
Sum. Port,, Engl., 73 Refs., Ulus.

Cassava. Laboratory oxperiments. i“crtilizers. b, Agriculteral lisne. Growth. Canopy. Tubers,
Mineral content. Cultivars, Brazil,

The etfects of the application of 4 rates of P {9, 200, 600, and 1800 kg P/hay and the 3
levels of limestone 43, 2.04, and 4.08 t/ha, 100% CaCO,) on the growtih and accumulation
of P, Ca, Mg, and Zn in the canopy and roots of cassavs cv, Mantiqueira and Sonora were
assessed under greenhouse cenditions at the Yscola Superior de Agricultura de Lavras, MG,
Brazil during Qct.-Dec. 1981, Samples of a Distrephic Red Latosol, clay texture, weie used.
A randomized block design was wsed in a fa2crorial scheme (4 x 3 x 2) with S replicates.
Results indicated a positive effect of both P and limestone application on cassava growth,
the effect of P being more noticeable. No P » limestone interaction was observed. Max. total
DM yields were achieved with 1598.5 and 1712 kg P/ha tor cv. Sonora and Mantiqueira,
resp. Total DM yield increased 8.6% with the application of 4.03 t limestone/ha, in relation
to the no limestone treatment, This indicated that liming had a positive effect on cassava
plant growth in spite of cassava being considered tolerant to low pH and high Al saturation.
The accumulation of P, Ca, Mg, and Zn in different parts of the plunt incseased with rates of
Py these wreatments may allow higher levels of nutrients {o be extracted from the soil.
Liming increased P, Ca, and Mg accumulation in the canopy and Ca and Mg cortents in
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roots, but drastically reduced Zn accumulation in different plant parts. Rates of 4.08 ¢
limesione/ha reduced levels of Zn in the canopy by 42.9 and 55.6% for cv. Sonora and Map-
tiqueira, resp. and 58.3% in roots when compared with no linestone treatment. /4uthor’s
summary) DGi CG3

0421
16681 DIAZ, R.O.; HOWELER, R.; CADAVID, L.I°. 1982, Anilisis econémico
de un ensayo de fertilizacion en yuca, (F'conomic analysis of a fertilization trial in
cossava). In Centro Internacional de Agricultura Tropical. Frograina de Yuca. 1982,
Yuca: investigacion, produccién y utilizacién. Cali, Colombia, pp.643-656. Span.,
Ius.

Cassava, Ficld experiments. Cultivars, Fertilizers. N, P, . Income. Costs. Tuber produc tivi-
ty. Colombia,

In May 1980 the soil section of CIAT’s cassava program established a fertilization trial
with 3 cassava var. [Bananquedia (regional), M Col 113, and CMC 92] to measure its eifect
on yield and cstablish optimum levels from an economical point of view, The trial took
place in Mondoiito and Agua Blanca, municipality of Santander de Quilichao, Cauca
(Colorabin). Twelve levels of NPK (0-00; 0-100-10G: 50-100-100; 100-100-100; 200-100-
i00; 100-0-100; 100-50-100; 100-200-1CY; 100-100-0; 100-100-50; 100-100-200: 200-200-
300) were applic'l. Partial budgeting was used for the counonne anatvsis, Thy highect
income was reached with M Col 113 in the 100-100-200 treatment and the low: st incone
with CMC 92 in the check treatment. Tables and diagrams with the variabie costs and clear
profits corresponding to each treatment ure given. (Swmmary by F.G. Trans. by L.MF.)
DOT JOY

0422
17514 LIMA, A.R. DA C. 1980. Superficies de resposta em expeiimentos fato-
riais 3° incompletos de adubagdo NPK em raandioca no Estzdo do Ceard. (Re-
sponse surfaces in incompleted 3 fectorial experiments of NPK fertilization in
cassava in ihe state of Ceard). Tese Mestre. Piracicaba-SP, Brasil, Escola Superin: de
Agricultura Luiz de Queiroz da Universidade de Sio Paulo. 100p. Port., Sum. Port.,
Lingl., 34 Refs,

Cassava, Statistical analysis, IFertilizers, N. P. K. Brazil.

Several mathematical models were tested {o find which would represent best the production
function of cassava fertilization in the state of Ceord, Brazil using the data of 22 incomplete
3 factorial expt. of NPK fertilization from the EMBRATER/IFAO/ESA project, installed
from 1972-76. The exptl. data were adjusted to polynomial regression and asymptotic
regression modcls. T.ials were combined in several groups according to the available infor-
mation: 1 group with 22 trials; 2 according to physiographic regions; 5 by counties; 2 by
soil texture; 3 by vegetation; and 4 vy growing season. The estimates of the parameters and
their resp. confidence intervals and those of the yields and their resp. confidence interals
were discussed along with the optimum levels of nutrients and their resp. confidence inter-
vals: cuts in the response surface, when possible; and comparisons of the eptimum levels of
nutrients in the studicd models. Statistical analysis showed only a linear effect of nutrients.
The cconomic study is indicated through asympuotic regression. Optimum levels of nutrients
varied between groups of trials, making it difficult to recommend a fertilization formula,
The contidence ntervals for cconomic foses were bread. In the usymptotic regression they
always presented a negative inferior limit, There is evidence of response to NP fertilization
and that the cconomically advisable dosage is higher than the highest levels used in the trials
analyzed. {Author’s ssunmary) DO

0423
17509 MUTHUSWAMY, P; RAO, K.C. 1981, Influence of nitrogen anc potash
on the quality of tapioca tubcr at difterent months of growth, Mauras Agricultural
Journal 68(3):169-173. Engl., Sum, Engl., 12 Refs.
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Cassava. Ficld experiments, Cultivars. Fertilizess, N. K. Growth. Tiniing. Dry matter. *ICN
content. Starch cantent, Fibre content. India.

A the Tamil Nadu Agriculteral 1. Farm , Coimbatore (India), field expt. were carnied out
over 2 seasons with varying levels of N and K on cassava var. Burma, H.165, and Coimbstore
local. In all var. the tuber DM incieased with the age of the crop but heavy rainfall at the
time of harvest caused a reduction. in Burma and 11.165 var. the starch content significantly
increased up to the 9th mo. Crude fiber and HCN signiticantly increaced with N appli-
cation. K had no effect cn tiber content but reduced HCN content. Fiber content decreased
with the maturity of the tuber. ighest HCN content during growth was iound in H.165
followed by Coimbatore and Burma. However, all var, registered lowest HCN content at the
time of harvest. fAushor’s summery) DG1 C03

0424
17489 HAMMOND, L.L. 1977. Effectivenerss of phosphate rocks in Colonibian
soils as measured by crop response and soil phosphorus levels, Ph.D. Thesis. East
Lansing, Michigan State University. 193p. Engl., Sum Engl., 57 Refs., lilus.

Cassava, Field experiments. Fertilizers, P, Tuber productivity. Colombia.

Scven phosphate rocks from the USA, Colombia, Peru, and Tunisia were compared with
tripte superphosphate and/or basic slag as sourees of P. A greenhouse expt. with Panicum
maximum and 2 field expt. were conducted, one with cassava using an acid oxisol deficient
in P and another with beans on an acid andosol deficieni in P. At the tim: of planting
cassava, cach phosphate 1ock was applied at rates of 50, 100, and 400 kg P/ha. A treatment
with no P was also included. Finely ground phosphate rocks and the basic slag were
broadcast and incorporated 1o a depth of 12 cm. The triple superphosphate was applied in
a Land 5 em deep and 10 em to the side of the sced. A split plot design was used with levels
of application as the main plots and sources of P as the subplots. There were 3 reglications.
Soil samples were collected from each plot (at 20 cm in depth) at 50, 110, and 360 days.
The center 12 plants of each plot were harvested 360 days aiter planting. Av. yields were
increased 96, 145, and 180% with applications of 5¢, 100, and 490 kg P/ha, resp. Marked
differences were observed in the agronomic effectiveness among the phosphate rocks. Crop
response was related to soil P oextracted, but the respense curves obtained with the
phosphate rocks do not coincide with those obtained with superphosphate. (Summary by
F.G. Trans, by LM F.) 301 D02

0425
16661 PINHO, J.L.N. DI; MLELO, ¥.1.0.;GOMLS, V.V.; MELO, Q.M.S.; TEIXEI-
RA, LM.S.; OLIVEIRA, F.C. DE 1979. Ensaio dc sistema produgic para man-
dioca, (Trials of cassava prodisction systems). In Empresa de Pesquisa Agropecudria
do Ceard. Relatorio Anual de Pesquisa, Fitoteenia 1978, Fortaleza- CE, Brasil. pp.
81-101. Port,, Sum. Port., | Ref.

Cassava, Field experuneats, Cultivars, Fertilizers. N. P. K. Ca. Harvesting. Timing. Tuber
productivity. Brazil,

In a field trial ot Pacajus, CL (Brazil), 6 cassava c. were grown with or without 100 kg N +
8 kg P+ 60 kg K + 300 kg Ca and harvested after 14, 18, or 22 m=. Av. root yields for
Parvests at 14, 18, and 22 mo. were 11.6, 13.5, and 12.9 t/ba, resp., without fertilizer and
17.3, 19.1 and 16.9 t with fertilizer. Yields without fertilizer ranged {rom 10.4 tin cv, Do
Céu to 14.4 t in cv. Mucambo, while with fertiiizer they ranged from 14.9 t in cv. Pery to
21.6 tin cv. Bujd. In a similar trial at Redenglio the same fertilizer rates were applied exeept
that no K was given, 3 cv, were replaced by others and harvests were made after 14 and 18
mao. at which av, root ;iclds were 9.3 and 8.0 t/ha without fertilizer and 16.3 and 18.4 t
with fertilizer. Yizlds without fertilizer ranged from 7.9 t in cv. Aciolina to 9.0 t in Curi-
menzinha and with fertilizer from 15.2 t in Macaxeira Preta to 21 t in Curimenzinha.
(Summary by Ficld Crop Abstracts) D01 D03
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D02 Cultivation Practices: Propagation, Planting,
Weed Control and Harvesting

0426
13715 MATTOS, P.L.P. DI:; DANTAS, J.L.L; SOUTO, G.F. 198]. Mandioca:
pesquisa, evolugiio agricola ¢ desenvolvimento tecnoldgico. (Cassava: rescarch,
agricultural evolution, and techrological development). Cruz das Almas-GA, Brasil,
Empresa Brasileira de Pesquisa Agropecudria. Centro Nacional de Pesquisa de Man-
dioca ¢ I'rnuticultura. Documentos no. 9. 103p. Port,, 70 Kefs., IMus,

Cassava. Rescarch, Cultivation systems. Trade. Adaptation. Soil conservation. Soil fertility.
Bacterioses. Mycoses. Injurious insects. Waste utilization. Technological package. Propa-
gation, Brazil,

Baic research on cassava up to date, crop evolution, and technological development in Bra-
zil are described. The advantages of cassava cultivation are inctuded along with its alterna-
tives for small-, inrermediate-, and large-scale plantings. Major rultivation problems in Brazil
are discussed: cropping system, prodaction and commercialization system, adaptatior ‘o
different ecosystems, low fertility soils, soil manazement and conservation, diseases [ Xurt-
thomonas camnpestris pv. manihotis, Colleiotrichum (Glemerella) manihotis, Sphaceloma
(Elsinne) manihoticola, the mycoplasma causing witches’ broom, Cercospora spp., Uromyces
spp., and various causal patheyens of root rots - potential diseases such as the African mo-
saicand frog skin are »lso ciscuseed], pests (mites, Erinnyis cllo, shoot tlies, scale insects, and
stemborers), and industrial wastes (especially fiom fuel alcohol production). Recommended
technologies tor cassava cultivation in Brazil are described; the select’on of ¢v., the selection
and preparation of planting material, cutting size, mechanized soil preparatior, planting
times, planting systems, planting distances and depth, fertilization, weed control, inter-
cropping, crop rotation, irrigation, and harvesting are included. The currept levels of tech-
nology are discussed and alternate systems of technology are given with their corresponding
technical coetlicients. The production of cuttings for plunting is discussed, as well as the use
of siems for multiplication, as forage and as fuel. (Summary by AJC. Trans. by 1.M.I'
D02 EQO 100

0427
16297 AGUILAR V. R. 1980. Yuc4, enfermedades y otros aspectos de cultivo,
(Cassava, discases and other aspects of cuttivation). Turrialba, Costa Rica, Minis-
terio de Agricultura y Ganaderta. Centro Agricola Regiona! de la Zona Norte. 19p.
Span,

Cassava. Cultivation. Mycoses. Injurious insects, Injurious mites. Costa Rica.

Recommendations are given for cassava cultivation in Costa Rica, including the vollowing
aspects: land preparation; preparation and sclection of cuttings (quality and healthiness);
var.; planting systems (on the flat, on ridges, in furrows, and in beds); tertilization: weed
contrel; harvesting: and commercialization. Mujor discases and pests are described: super-
clongation [Sphaccloma (Llsinoce) manihoticola), brown leaf spot (Cercosporidium henning -
sii), white leaf spot (Cercospera caribaca) and blizht leat” spot (C. vicosae}, anthracnose
{Colletotricinon (Glomerella) manihotis|, rust (Uroinyees sp.), cassava ash (Oidium maq-
nihotis), stem and root rots, thrips, mites, and the cassava hornworm (Erinnyvis ello),
(Sumnary by I.G;. Trans. by 1.M.1) D02 1:00 100
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0428
13017 MATTOS, I L.P. DI: 1979. Plantio de mandioca em filciras duplas, (Cassuva
planting in double rciws). Cruz das Almas-BA, Brasil, Lmpresa Brasileira de Pesquisa
Agropecudria. Centro Nacional de Pesquisa de Mandioca ¢ Fruticulizra, Comvinica-
do Téenico no. 2. Sp. Port., Hlus.

Cussava. Field experiments. Planting, Spacing. Tuber productivity. Starch content, Costs.
Income. Brazil,

During the 1977/78 crop yr, an  expt. was s2t up at the Centro Nacional de Pesquisa de
Mandioca e Fruticultura, BA, Brazil to determine the effect of adapting the double row
planting svstem on cassava productivity. A randomized block design was asranged in split-
split plots with populations that varied from 7000-16,666 plants/ha of 2 cassava cv, The
double row planting distance of 2,00 x 0.60 x 0.60 m increased root productivity by
25% compared with the control. Economic results of the 2Xpt. are also included. The
adaptation of this practice could be advantageous for the crop, allowing the free spaces
ta be used for other crop: (maize, beans, soybeans, nce, sorghum, and peanuts), (Summary
by .G, Trans. hy L.ALL,) D02 D03 J00

0429
16219 MATTOS, P.LP. DII 1979, Seleglio e preparo de manivas-semente para
plantio. (Selection and preparation of cuttings for planting). In Curse Intensivo Na-
cional de Mandioca, 3o., Cruz das Almas-BA, Brasil, 1979, Trabatho apresentado.,
Cruz das Alnas, Fmpresa Brasileira de Pesquisa Agropecudria. Centro Nacional de
Pesquisa de Mandioca ¢ Fruticultura., pp.1-14. Port., 15 Refs,, Hlus.

Cassava. Propagation mzterials, Selection. Cuttings. Propagation,

Aspects that should be taken into account when selecting planting material are brieflv
analyzed: var,, ncalthiness, age, Jiameter, size, viability of the cutting, and mechanieal
damage; quantity; harvesting, transportation. storage, cut and treatments of the cutting.
(Svmmary by I.G. Trans, by 1.M.I") DO2

0430
16222 MATTOS, P.L.P. DIZ; ALMEIDA, P.A. DE 1979, Sistema de plantio para
mandioca. (Cussava planting system). In Curso Intensivo Naciona! de Mandioca,
3o, Cruz das Abnas-BA, Biasil, 1979, Trabalho apresentado. Cruz das Almas,
Empresa Brasileira de Pesquisa Agropecudria. Centro Nacional de Pesquisa de Man-
dioca e Fruticultura. pp.1-13, Port,, 11 Rets., Hlus.

Cassava, Planting. Land preparation. Cuttings. Spacing. Timing. Tuber productivity. Brazil,

The aspects that <hould be taken into account when planting cassava are enalyzed: land
preparation (furrows, ridges, and on the flat): cutung position (vertical, inclined, and
horizontal) and depth (5-10 ¢m); spacing, depending on soil fertility, cv., and type of
exploitation; and harvest times. Results of wn expt. conducted at tie Centro Nacional de
Pesquisa de Mandioca ¢ Fruticultura to study the civect of the double-row planting system
on cassava production are included. This system allows the tree spaces to be used by other
crops (ma.ze, beans, soybeans, and rice). Tables with comparative data ace given. (Suntmarv
by I.G. Trans. by 1.0i.l7.) D02

0431
16620 THANDAPILLAL MM. 1575, Weed control in tapioca (Maniliot utilissima,
Pohl), n Indonesian Weed Science Conference, 3rd., Bandung, Indonesia, 1975,
Proceedings. Bandung, Weed Science Society of Indonesia, pp.288-304. Engl,,
Sum. Lngl., 4 Rets,

Cassava, Field experiments. Weeding, Herbicides. Tuber productivity. Malaysia.
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A field expt. was conducted in Negeri, Sembilan, Malaysia in order to determine the relative
ctticiency ot selected preemergent herbicides on weed control, growth and y ield of cassava.
A replicated factorial design was used with the herbicides diuron, aitralin, chloramben, and
alachlor applied at 3 rates (diuron, 1.68, 3.36 and 5.07 Ke/ha and for the others, 2.25,4.50
and 6.75 kg/ha) and at 3 time: (i wk. betore planting, at planting, 1 wk. after planting),
Data on the no of plants/plot sprouted at 4 wk., tresh wt. of regenerated weeds/plot 2 o,
afier planting, the total fresh wt. of tubers/plot, the ro. of plants harvested/plot, av, fresh
wt. of tubers/plant, tire no. of stems/plot, and the no. of tubers/plot are presented and
discussed. The toxic effects of diuron on cassava were brietly considered, The Sest appli-
cation time for controlling weed regencration for all 4 herbicides vaas 1 wk. before planting,
Weed control was best with nitralin followed by diuron, aluchlor, and c¢iloramben. Her-
bicides appiied at planting or 1 wk. afterwards enabled a higher no. of cuttings to sprout,
Although the no. of plants harvested differed significantly according to the various
treatments, no differences were established in wrms of total fresh wt. of tubers/plot, av.
fresh wt. of tubers/plant. no. of stems/plot, or no. of tubers/plot. The use of selected
preemergent herbicides for a cheaper and rapid establishment of leguminous creepers under
plantation creps is recommended. (Author's sunmary) DG2

0432
16235 CUNHA, M.AP. DA 1981. Frograma Nacional de Pesquisa de Mandioca,
(National Research Program on Cassava). In . A pesquisa em mandioca e fruti-
cultura, Cruz das Almas-BA, Brazil, Empresa Brasileira do Pesquisa Agropecudria.
Centro Macional de Pesquisa de Mandioca ¢ Fruticultura. Documentos CNPME no.
2.pp.21-27, 3841, Port.

Cassava. Research, Cassava programs, Cultivation, Brazil,

Research vriorities of the Programa Nacional de Pesquisa de Mandioca (National Research
Program on Cassava - Brazil) are given: cropping, production, znd commerciziization
systems; adaptation to ditferent ecosystem..; development ot cv. in low fertility soils; soil
conservation and mansgement; var. resistance to diseases [CBB (Xanthomonas campestris
py. manihotis), toot rots (vartous pathogens); superelongation [Sphaceloma (Ilsinoe) mani-
hoticolal, and brown leaf snot (Cercosporidium henningsii)] and pests [cassava hornworm
(rinnyis ello), mites, and shoot ties (Siltha pendula) ]; water stress: and the different uses
of cassava. The active germplasm bank has 619 introductions, of which 383 were tested.
Double-row planting increased root production by 32%: N and P fertilization also increased
1aot produciion. With adequate cultural practices, significant responses were observed and
min. soil preparation reduced time input by 75%, therefore reducing costs, (Summary by
Fots Trans, by LM F) DO2

0433
16654 DOLL, J.D; PIEDRAHITA C., W. 1977, Effects of time of weeding and
plant population on the growth and yield of cassava, /n Leakey, C.L.A., ed. Sym-
posium of the Interzational Society tor Tropical Root Crops, 3rd., Ibadan, Nigeria,
1973. Proceedings. lbadan, International Institute of Tropical Agriculture, pp.399-
405. Engl., Sum. Engl., I'r., Span., 2 Ref,, s,

Cassava. Field experiinents, Cultivars. Weeding, Growth. Herbicides. Planting. Spucing.
‘Tuber productivity. Coloinbia,

The critical period of weed competition for cassava oceurs between 60-120 days alter
plantinz, Weeds competing with cassava during the 15160 days reduced production 50%,
Cassiava kept weed-free during the 1st 60 days produced 769 of the yield of cassava kept
weed-free dusig the complete growth eyele; that kept weed-free for 120 days, 88% of the
max. Optimum plant density varied with the weed control practice used. Densities of 6000-
8000 plants/ha were optimal for cassave kept chemically weed-tree, whereas for cassava
hand-weeded only once at 30 days, or twice at 30 and 60 days after planting, densities >
8000 plants/ha were necessary to obtain the max. yicld. (Author's summary) D02
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0434
16679 TOROQ, J.C.:CELIS, E.;JARAMILLO, G. 1982. Nueva guia para la con-
ducrion de pruebas regionales de yuca, (Guideline for carrving out regional trials in
cassava). In Centro Internacional de Agricultura Tropical. Programa de Yuca, 1982,
Yuca: investigacion, produccidn y utilizacién. Cali, Colombia. pp.579-585. Span.

Cassava. Technology evaluation. Research, Cassava programs. Colombia,

A guideline for carrying out regional trials in cassava is given, including necessary steps
(identification of colluborators, selection of sites, identification of person in charge,
planting and harvesting season, expth. design, plot sice, and border rews): the technology
used (selection and treatment of cuttings, plant density, land preparation, planting position,
application ot herbicides and fertilizers, pest and disease control): necessary visits (a min. of’
7): and final sgronomic trials to determime optimune density und age of var. at harvest.
(Sinmary by 1.6, Trans, by 1.M.1.) DO2

0435
16158 KLEATING, B.A.; EVENSON, 1P, 198]. Effects of time of planting on
growth and yicld development. /1 Cassava Research Pregram. St Lucia, Australia,
University of Queenstand. Department of Agriculture. pp.43-44, Lngl.

Cassava, Ficld experiments. Planting. Timing. Growth. Tuber preductivity. Australia,

The growth and develepment of cv. M AUS 10 planted at 12-mo, intervals were studied
under ihe nonlimiting nutritional and moisture conditions of Rediand Bay, Australia (site
with a broad range of seasonal conditions). Sequential harvests carried sut at 45 day iater-
vals over a I yr perioa for each planting date indicated the effects of emp. and photoperiod
on patterns of assimilate distribution. Fimal emergence was redused from 98-100 to 2% tor
the planting dates of Nov.-Feb. and May, resp. Caaopy development was also highly seasonal
with LAI ranging from above 10.0 for carly planted crops in March and April to 0 for all
planting dates in Aug. and Sept. Max. CGR varied trom 23.8-2.4 g/m*/day for the various
planting dates and occurred from I'eb. to early June. Temp. and solar radiation are highly
correlated in the Redland Bay environment. Important scasonal differences in the pro-
portion of total DM assimilation partitioned to storage organs (referred to as distribution
ratio, DR) were observed with low DR over the Jan.-March peiiod (0.1-9.3) when CGR wag
at a max, compared with 0.4-0.5 in Nov. and Dec. and 0.5-1.0 from April to June. (Sum-
mary by I°.G. Trans, by LALEF.) D02 CO1 DO3

0436
16155 WILSON, G.L.; PARTODIDJOIO, M. 193], Relationship between size of
planting picce and population density in yield. /n Cassava Research Program, St,
Lucia, Australia, University of Queensland. Department of Agriculture, pp.26-39.
Engl.

Cassava. Research, Planting. Spacing. Cuttings, Tuver productivity, Dry matter, Austraiia,

The relationship between the size of the cutting and plant density on cassava yield was
assessed. Three plant densities (10,000, 15,625, and 40,000 plants/ha) and 3 eutting lengths
(6.25, 16.0, and 25.0 cm) were used: cuttings were plarted horizontally on a square pattern.
The no. of stems produced/ha increased with total planting material, although not pro-
portionally due to the effects of apical dominance. Short cuttings spaced at least 1 m? were
adequate to provide an effective canopy for DM production, /Summary by I'.G.. Trans, by
1.M1) D02

0437

17504 APILAR, I.G.; VILLAMAYOR JUNIOR, I°G. 1981. Length of planting
materials influences cassava yield. Radix 3(1):11. Fngl., IMus,
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Cassava. Cuttings. Propagation materials. Tuber productivity, Harvest indea. Philippines,

Root vielt from 3 diftferent cutting lengths - whole stem, halt of whole stem, and normal
length (25 cmy- of cassava var, Golden Yellow were 17.8, 21.7, and 34.8 t/ha, resp. (Swm-
mary by Abstracts on Tropical Aericultere) D02 D03

(0438
16682 TORO, LC.: ROCA, W.; COCK, J.Il. 1982, Métodos de multiplicacion
acclerada de muateria! genédtico peomisorio de yuca Manilior esculenta Crantz.
(Methods jor rapil! propagation i promissory cassava genetic material). In Centro
Internacional de Apgricultura Tropical. Programa de Yuca. 1982, Yuca: investigi-
cion, produccion y atitizacion. Cali, Colombia. pp.147-152. Span., 6 Refs.

Cassava, Propagation. Shoois, Cuottings, Colembia,

Two methods of rapid propagation o promissory cassava genetic material are deseribed in
detail: by shoots on 2-node stem sections and by single leat-bud cuttings. (Sununary by F.G.
Trans, v LM ) DO2

14236
16188 IFURTADO, M.J; OLIVEIRA, D. DE 1980, Cultivo da mandioca (Manihot
esculentz Crantz) em fileiras duplas, {Cassava cultivation in double rows), Cariacica-
158, Brasil, Empresa Capixaba de Pesquisa Agropecudria. Comunicado EMCAPA v.2,
no. 7.9p. Port., I Ref, Hlus,

Cassava. Research, Plznting, Spacing. Tuber productivity, Rrazil.

A teview of literature on the results obtained in research conducted in Brazil on the etfect
of plant density and the border effect on cassava production is given, The advanitages of
planting in double rows vs, the troditional cropping system are listed. Tables are included
on the increase in cassiava root production in border arcas compared with the useful plot
arca with ditferent cassava ev,; the effect of spacing in double and siagle rows on root and
starch production: cconomic results ot double row planting expt.; distribution patterns of
plants in double rows. (Swmunery by LG, Praps, by LMEF.) D02 D03

0440

17507 VILLAMAYOR JUNIGR, F.G. 1981, Increase cassava yicld through
optimum plant population, Radin 3(1):6-7. Fngl.

Caszava. Planting, Spacing. ‘Tuber productivity. Philippines,

The optimum plant density of cassava varies aveording to ev., soil fertility, season, faiming
system, planting position, and weed coutrol, For cassava plantations whicl usually grow late
maturing var, and where pood management practices are emploved sech as thorough land
preparation, fertitization and wdequate weed control, a population of 10,000-15,000 plants/
ha is appropriate. For smal growers who raise carly matoring var, as a side crop on the
pooerer parts obf their Jand without adequate tertifizer and weed control practices, 20,000-
40,000 plants/h are recommended, (Summa=y by Abstracts on Tropical Agriculture) D92
IR}

0441
16699 IMPRISA BRASHLEIRA DI ASSISTENCIA TECNICA I LXTENSAO
RURAL. 1980, Sisteraas de produgio para mandioca, (Production svstems for
cassava). Manaus-AM, Brazil, Empresa Brasileira de Pesquise Agresecudria, Série
Sistenuas de Produgio. Boietim no. 205, 14p, Fort,

Cassava, Technological package. Land preparation, Planting, Cuttings, Weeding, Pest control.
Processing, {Tarvesting, T'rade, Storage. Brazil.
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A cassava production system is described for farmers using family labor and/or mutual
assistance, with an area planted 10 cassava of 36 ha and yields of 16 t during a 12-18 mo.
cycle. Kecommendations are included as well as the technical coefficients of the different
processes of the system: land choice and preparation: selection and preparation of cuttings;
planting; weed, pest, and discase control; harvesting: processing; comraercialization; and
storage. (Summary by I'G. Trans, by 1.ALF,) D02

(442
17548 LYRA, G. DI M. 1981, RecomendagBes téenicas para a cultura da man-
dioca. (Technical recommendations for cassava cultivation), Natal-RN, Emnpresa de
Pesquisa Agropecudria do Rio Grande do Norte. Boletir Téenico no. 7. 37p. Port,,
I2 Refs,

Cassava. Technological packzge. Land preparation, Planting, Spacing. Fertilizers, Timing,
Pest coitrol, Weeding. Harvesting. Processing, Brazil,

The taxonomy, anatomy, and soil and climate requirements of cassava are described.
Recommendations and technicul cocflicients foy cassava growing in the areu of Rio Grande
do Norte, Brazil, are included: fand clearance and preparation: plant density; soil
amendment and application of fertilizers: planting sy<tem and time; ver, ; weed, pest, and
diseasz control; harvesting; and processing (production of C¥ and cassava alcohol). (Sum-
mary by I.G. Trans. by LAF,) D02

0443
16561 INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURL. 1980.
Livaluation of cassava harvesting tools, /1 ———. Annual Report 1979. Ibadan, Ni-

geria, pp.48-49. Engl.
Cassava, Harvesting. Agricultural equipment, Nigeria.

The characteristics and advantages of difterent equipment used for mechanized cassava
harvesting are given. The lever designed by the International Institute of Tropical Agri-
culture (1ITA) v reduce the foree exerted to pull cassava {rom the ground had a ratio of
3.67 when this method was compared with manual harvesting (4.96 and 18.20 kg force/kg
tuber harvested, resp.). Stem breakages is a major problem in hard soils. When the plant had
3 main stems or more, the stems were too weak to stand the tensiie force of the lever. With
2 main stems, polling was successtul 50% of the time. With one main stem with an angle of
35% or more to the soil, puliing was successtul 95% of the time. In trialy with tractor-pulled
harvesters, the TITA harvester (a copy of CIAT's) had the greatest potentia! in comparison
with Ransomes snd Alpha Record, due to its low vost, simple and rugged construction, use
on tieven land, low root damage and no. of roots left in the soil. {Surumary by [.B. Traus,
by L.ALE.) DD2

0444
17555 RODRIGUEZ M., 8.; GARCIA G., M. 1981. Relacién cntre ‘a4 procedencia
de la semilla y s rendimientos de yuca (Manihior esculenta). {Relationship between
seed origin and cassqra yields). Ciencia y Técuica en la Agricultura: Viandas, Horta-
lizas y Granos 4(1):17-30, Spar., Sum, Span,, Lngl., 13 Refs.

Cassava. Cuttings. Selcetion. Tuber productivity. Germination. Foliage. Field experiments,
Cuba.

The resulis of a comparative study on cassava clone Sefioritn using cuitings from diflerent
narts of the plant (stump, main stem, secundary and tertiary brar.ches). These were taken
from plants whose st branching oceurred at 1.2 m or higher. Cutiings from main stems and
stutaps had signtficantly higher sprouting % then those from secundary and tertiary
branches. The no. of days between planting and field cover by folinge: was significantly
lower in plots planted to cuttings from the mais stemns and stumps, Commercial tuber yield
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was higher with cuttings from main stems (P < 0.05). The utilization of cuttings from main
stems as propagation material for commercial piantings is recommended. (Author’s
summary) D02 VO3

Seeulzc 0381 0383 0384 0385 0494 (546
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D04 Postharvest Studies

0445
16240 URITANI, 1.; DATA, L.S.; TANAKA, Y. 1982, Biochemistry of post-
harvest deterioration of cassava and sweet potato roots, /n — _..; Reyes, E.D., eds,
Bio-resources investigation on production, storage, processing and vegetation of
root crops in the tropics. 1981 Interim Report. Nagoya, Japan, Nagoya University
Cooperation. pp.3247. Engt., Sum, Engl., 19 Refs., Illus.

Cassava. Tubers, Detevioration, Analysis. Post-harvest studics.

The biochzmical mechanism of post-harvest deterioration of cassava roots, with reference te
physiological and pathoivgical approaches to the elucidation of the 1.echanisn: are given,
emphasizing the formation of the secondary metabolites in cassava roots (coumarins,
phenols, terpenes, and cyanogenic glucosides). In relation to physiological and microbial
deteriorations and in respoase to injury, bluish fluorescence as vell as pherolic components
were produced in cassava roots. It was elucidated that the former was composed of 5§
coumarin comiponents, *he r:ain 3 of which were scopoletin, scopoline, and esculin, and the
other 2 were some kind of conjngates. A main component nf the phenolics was d-catechin.
In response to cut-injury, some erzymes participating in the production of the secondz:y
metabolites were formed. Acid invertase formed carly. and then phenylalanine ammonia
lyase appeared. Peroxidase activity steadily increased after a lag of 1 day. These enzyme
activities were also activated in nonisfected tissue adjacent to the soft-rot regicn of cassava
root tissue. "Vhen cycloheximide was applied to cassava root slices, the occvrrence cf both
fluoresceni compenents and physiological discoloration was partially inhibited, suggesting
the puarticipation of protein synthesis in these cytological events. Glucosidic and free
cyanide contents in cassava roots were investigated in relation to storage and physiological
deterioration. Some preliminary data ore presented. {Author’: summary) D04

0446
16239 TANIGUCHI, T.; DATA, I&.S. 1982. The role of microorganisms in post-
harvest deterioration of cassava roots In Uritani, I.; Reves, E.D., eds. Bio-resources
investigation on production, storage, processing and vegetation of root crops in the
tropivs. 1981 Interim Report. Nagoya, Japen, Nagoya University Cooperation. pp.
2231, Lngl., Sumi, Engi, 11 Refs,, Hlus,

Cassava, Tubers. Deterioration. Post-harvest studizs. Vascular streakéug. Philippines.

The relationskip between 2 types of deterioration of cassava r-ots in the Philippines was
studied and a pathogenic microorganisin was isolated from deciying cassava, Cubes of
cassava root tissues of upprox, 0.5 em in thickness were prepared from healthy portions and
others aftected by vascular streaking (VS). After washing, the cubes were left »n wet filter
paper for several days Some pieces deteriotated but ne differences were established in the
rate of detericration between pieces tfrom both portions. In another expt., the surlaces of
the root pieces were sterilized and lett tor 3 dayson the potatoagar culture media containing
streptomyeia (50-100 ppin). No funge] hyphae were coserved on the tissues but sometimes
yeast-like microorganisms grew on the media around the tissues. A fungus (Phycomycetes)
was isolated trom the ceently cut surface. When this dungus was meculated into cassava
roots, decay was caused and developed rapidly in the roots. This fungus wa- again isolated
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from the decaying part. When healthy roots wers inoculated with this fungus, another wype
of VS was observed mainly in the nondecaying area, although typical VS symptoms did not
appear, Under a hight microscope. abnormal colored xylei vessels were observed, indicating
another type of VS, Results show that there is no direet relaticnship between VS (1ypical
type) and decay. (Author’s sumimary) D04

0447
17179 MARRIOTT, J.; PLUMBLEY, R.A.; RICKARD, 1., 1980. Physiological
aspects of the storage of cassava and other tropical root crops, /n Huid, R.G.;
Biscoe, P.V.;Dennis, ', eds. Opportunijties for increasing crop yields. London,
Pitman, pp.363-375. Engl., 39 Refs., lus,

Cassava, Researci, Tubers. Siorage, Deterioration, Post-harvest studies.
)

A literature review on physiologicai investigations on cassava and yams stored within the
normal range of tropical ambient temp. is given; regarding cassava, pustharvest physiological
deterioration in roots is emphasized. Virtually nothing is known of the storage physiology
of aroid root crops [principally 1aro and tannia fXanthesoma sagittifolium)], sweet potato,
and potato under these tropical conditions. (Swmnmmzry by Field Crop Abstracts) D04

G148
16238 HIRGSL, S.; LATA, LS. 1982, Physiology of post-hasvest deteriotation
of cassava roots, / Uritani, |.; Reyes, E.D., eds. Bio-resources investigation of
production, storage, piocessing and vegetation of root crops in the tropics. 1981
Interim Report, Nagoya, Japan, Nagoya University Cooperation. pp.1-21. Engl,
Sum. Engl, 13 Rets,, llus.

Cassava. Tubers. Post-harvest studies. Deterioration. Storage. Vascular streaking, Cultivars,
Resistance, Pruning, Starch content.

The process of rout deterioration. especially vascular streaking (types 1 and II), and mi-
crobial deterioration were observed in detail, and the relations between the deterioration
process and environmenial factors were studied. Two distinet types of vascular streaking
(VS) were observed. One was a lighit-brown discoloration found as a ring along the outer
part (inchiding the vascular bundle) of the parenchymatous tissue and avound the inner
part of the cortex and the other was a blue-black pigmentation of the xylem vessels whizh
appeared commanly on microbially deteriorated and adjacent arcas. Thus, the 2 types
of VS were distinguished as VS-types i and L, resp. With severe injury of tiie roots, VS-type
Il and the simultancous or subsequent microbial deteriorition frequently occusred before
VS-type L VS-type li scemed to be associated with microbvial deterioration as it wes fre-
quently observed in the initinl stage of microbial deterioration. Tested under UV light, the
cut surtaces of bored and nonbored cassava roots showed the presence of some coumarin
components with distinctive bright bluisl luoreseence, Roots of 42 ov,, 8 mo. old, were
tested for susceptibility or resistance to VS, idleven were assessed as very resistant ev, with
no VS while another 1 cv. belonged to the susceptible group with the .ssessment score
of 4. The susceptibility to VS-type | showed 4 negative correlation with root MC. The
effect of pruning the plarts, leaving only 30 em of the stem for 2-3 wk. before harvest,
on the incidenee of root VS was studied and compared with roots of unpruned plants ay
well as roots buried underground. Roots of pruned ev. Gulden Yellow plants showed slight
symptoms of detenioration 3 days after storage. After 34 days, however, microbial rotting
commenced, developing graduaily and resulting in complete decay 9-10 days after storage.
‘The roots buried underground tor 3 wk. showed almost no deterioration during storage.
However, some deterioration were ovserved 11 days after storage under ambient conditions.
Vith cv. lHawaiian-5, the roots were niore 1esistant not only to VS bLut also to inicrobial
deterioration, Starch content of the roots of pruned and nonpruned cassava plants was
determined. There was a reduction in root starch coutent of plants pruned prior te harvest
ranging from approx. 3-7% as compared with that of unpruned plants which was associated
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with a decicase in root quality. Drying rates were closely associated with some climatic
factors. The decreasing rates in MC to total integrated solar radiation ware expressed in
regression formula of the Ist degree, which was dependent on chip size and loading rate,
{Author’s summary) D04 102

Seealso 0525
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E0O0 PLANT PATHOLOGY

0449
17528 MENDOZA M., 1, 1982. Enferinedades y plagas transmisibles por semilla
sexual y asexual de yucs en Lcuador. (Discases and pusts transmitted by cassava
sexval and asexual seed in Ecuador), In Roca, WM. Hershey, C.D.; Malamud, O.S.,
eds. Taller Latincamericaro sobre Intercambio de Germogplasma de Papa y Yuca,
lo., Cali, Colombia, 1982. M:morias. Cali, Certro Internacional de Agzricultura
Tropical. Cerie CIAT 035C-6(82). pp.131, 254-255, 277-295. Span., 274 Refs.

Cassava, Diseases and paihogens. Injurious insccts, Injurious mites. Ecuador,

A list is given with the commoen name, causal agent, and symptoms of cassava discases and
pests in Lenador. The information available on taese diseases and pests is scaree, especially
that regarding pathogens. Up to date the common mosaic virug, frog skin (unidentified
causal agent), and a bacterial disease caused by Frwinia sp. have been detected., Major fungal
discases attack the foliage (Cereosporay. Glomerella sp. caused rot and necrosis in cuttings.
The mites Mononychellus tanajoa, Tetranychus urticae, and Oligonyehus peruvianus are
meiitioned as major pests. (Summary by [.B. Trans, by 1.M.1) .00 1'00

Seealso 0402 0426 0427 0487 0497
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E02 Bacterioses

0450
17137 PERREAUX, D.; MARAITE, H.: MEYER, J.A. 1932, Identification of
3(methylthiv) propionic acid as a Lligh-inducing toxin produced by Xanthomonas
campestrs pv. maniholis in vitro. Physiological Plant Pathology 20:313-319, Engl.,
Sum. Engl., 19 Rets., Hlus.

Cassava, Xantliomonas manihotis, Isolation. Leaves.

A toxic substance was extzacted by ethyl acetate from o broth culture of Xanthomonas
campestris pv. manihotis aciditied at pH 4 with 1 N HCl, When infiltrated into cassava leaves
the crude extract produced blight symptoms similar to those induced by the bacterial in-
fection. The toxic substance was purified by gel filtration on a Sephadex G10 column and
by TLC cn silica el 60, where it showed a Re ol 0.5 using as migration systern methanol:
chloroform: n-hexane (3:2:1, vol./vol.). By mass spectrometry, infrared spectroscopy, and C,
H, N analyses the puritied toxin was identitied as 3(methylthio) propionic acid. This identi-
fication was confirmed by chemical synthesis. On detached cassava ieaves, 3(methylthio)
propionic acid gave a toxic effect up to a conen. of 9.9 mA/ corresponding to 24 ug of pure
substance in a 20 ul drop of water. fAuthor’s summary) E02

0451
17511 DEDAL, O.1; PALOMAR, M.K., NAPIERIL, C.M. 1980. Host range of
Xanthorionas moenihotis Starr, Annals of Tropica! Rescarch 2(3):149-155. Eng!.,
Sum. Engl., ¥ Rets,, fus,

Cassava. Laboratory experiments, Xantliomonas manihotis. Inoculation. Resisiance,
Manihot glaziovii,

Of 26 plant species from diffecent families tested, only 4 species of the Euphorbiaceae
(Manihot glaziovii, varicgated ornzmental cassava, Suphorbia pulcherrima, and Pedilantlius
tithymaloides) were infected by Xenthomonas camipestris pv. manihoris. Diagnostic
symptonis on the altersative hosts were similar to those or cassava (used as check).
(Author's sunumary) £02

0452

16691 CHALIFOUN, .M., TANAKA, M.A.S. 1982, Caracterizagilo de variedades
regionais de mandioca quunto a resisténcia. tolerancia ou susceptibitidade a Xan-
thomonas manihoris (Arthaud Berthet) Starr., em condigdes de casa-de-vegeiagio e
campo. (Churacterizasion of regional cassava varictics regarding resistanice, toler-
ance, or suscepiibility to Xanthomonas manihotis under wreenhouse and field
conditions). In Projeto mandiuea, relatério 76/79. Belo torizonte, Fmpresa de Pes-
quisa Agropecudria de Minas Gerais. pp.79-86. Port., Sum. Port., 9 Refs.

Cassava. laboratory experiments. Field experiments. Cultivars. Xantliomonas manihotis,
Resistance. Brazil,

An expt. was carried out to characterize some of the cassava var, existent in the state of
Minas Gerais, Brazil, regarding resistance, tolerance, or susceptibility to CBB (Nanthomonas
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campesiris pv, manihotiv). Thirty-cight cv. were tested in the greenhouse and 9 in the field.
In the greenhouse expt. § ev, (Arrebenta Burro, Cambadinha, I'ngana Ladrio, 1AC 3536,
Sabard, SI° 2578, S¥ 393, and Sonora) behaved as resistant, 4 cv. (IAC 1418, Jodo Pires,
Sertaneja, and Vassourdo) as tolerant, and 26 as susceptible. I boih expt. cv. Sonora was
resistant to the discase. Cv., Guaxupé, Branca de Santa Catarina, Broto Poxo, and Hibrida
were susceptible in the greenhouse and were more or less tolerant in the field. Cv. Baiana
and Vassourinha SEL 514 were susceptible under voth conditions. (Author’s summary,
Trans. by LM.I7) 102 GOt

0452
17549 ELANGG, I'.N. 1980, Relationship between XNanthomonas manihotis
(Arthaud Berthet and Bondar) Starr and Xanthomonas cassavae (Wiche and
Dowson), and some epidemiotogical studies on cassava bacterial blight, Ph.D.
Thesis. Montreal, Quebee, McGill University. 301p. Engl, Sum. Engl, Ir., 207
Rets,, Hlus.

Cassava. Nanthomonas manihotis, X, cassavae, Bicchemistry. Serology. Symptomatology.
Lpidemiology. Discese transmission. Temperature, Colombia.

Xanthomonas mandotis and X, cassavae, bacterial pathogens attacking cassava, showed
stmilarities in their physioiogical/biochemical properties but difterences in serology and
pathogenicity. Therefore, retaining the distinetion between X. manihoiis and X. cassavae is
probably justiticd. Fluctuating temp, (¢ 3-15°C) exerted more effect than steady temp.
(+ 2°C) onseverity of CBB (.Y, manihotis). Lab,, greenhouse, and field studies on pathogenic
vatiability did not mdicate the oceurrence of distinet biochemical types or pathogenic races
ol X manifiotis, Available soil moisture was not significantly correlated with CBB severity,
Dircet immunofluorescence and FLISA techniques showed that X. maninotis survived
cpiphytically on weeds as on host tissue, and was seed-transmitted in cassava. The pathogen
survived insead embryas at cenen. ot 5 x 104 cells/embryo, with enibryo infections vurying
from 0~40%  depending on sampling season. Some recommendations for CBE control are
Lased un these indings., fduthaor's summary) 1:02
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K04 Viroses

0454

16289 ADIJARLE, G.O.;COUTTS, R.H.A, 1982, Ultrastructural studies on Nico-
rdana bent'iniana tissue following infection with a virus transmitted from mosaic-
diseased Nigerian cassava. Phytopathologische Zeitschrift 105(1):87-92. Engl,,
Sum. Engl., Germ., 21 Refs,, Hlus.

Cassava, Discase transmission, Cassava African mosaic virus, Cassava latent virus, Nigeria,

In Nicotiana benthamisna tissue infected with a virus transmitted tfrom mosaic-discased
Nigerian cassava, specific alterations to the nuclei ol intected cells were noted particularly in
the phloem parenchyma, These alterations included segrepated nucleoli, an axial a1
rangement ot chromatin, fibrillar rings, and the appearance of vims-ike particles at the
edges of the rings in the nucleoplasm, approx. 13 deys atter inoculation, Typically peminate
virus particles have been isolated and puritied trom this tissue. The virus was shown to cause
alterations in the nuclei of infected cells similar to those caused by other geminiviruses, but
it was not demonstrated that the viras, termed CLV, was associated with the mosaic discase
of cassava, as similar nuclear changes have yet 1o be dentified in assava tissue (Autiior’s
stmmeryy 1:04

0455
17516 KAISER, Wi LOUIE, R. 1982, Heat therapy of cassava infected with
African cassava nosaic discase, Plant Discase 66(€):475477. I'ngl,, Sum. Engl., 16
Refs., Hlus.

Cassava. Cuttings, Temperature, Cassava African mosaic virus, Discase control, Hot water
treatments. Kenya,

Thermotherapy was used to free 3 cassava cv. of CAMD, an important viruslike disease of
cassavi in Fast Africa. The pathogen was eradicated from 3344%  of tip cuttings (1.0-1.5
em long) after hot-uir treatment ot mother plants at 37°C fer R7-105 days. Survival of these
tip cuttings after 35-105 days ranged from 22-73%.  Lxposure of entire cassava plants to
hot-air treatments at 37°C ter 4296 days ceused tenrporary remission of symptoms in
most plants. Orly one of 129 surviving »lants was treed of discase. Two successive hot-
water treatments of dizeased stem cuitings at 50 or 55°C tor varying intervals were not
therapentic, (Auwthor's summary j1:04

0456
13761 DENGEL, HJ. 1979, Methods and proposals for combaiting cassava
mosaic disease in the Republic of Togo, Plant Research and Developinent 10:76-83.
Fagl,, 13 Refs,, Nlus.

Cassava. Cassava African mosaic virus, Disease control, Quarantine measures. Togo.

The phytopathological measures that should be taken iato account in the control of CAMD
are discussed. Recommendations include the selection of healthy planting material, im-
provement through the search for resistunt var,, quarantine measures to avoid discase
dissemination, and cooperation between scientists and institutions to acquire knowledge on
research results. (Stmmar» by .G, Trans. by LM} 104
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0457

17552 SEIF, A.A. 1982. Effect of cassava mosaic viyus on yicld of cassava. Plant
Discase 66(8):661-662. Engl., Sum. Engl., 10 Refs.

Cassava, Cassava African mosaic virus. Field experiments. Tuber productivity, Cuitivars,
Kenya.

Yield reductions of cassava infected with CAMYV under field conditions in Kikambaia,
Kenya, ianged trom 24-75% . There was a strong correlation between disease severity and
yield loss. Incorporation of yield loss assessments in evaluation of var. for mosaic resictance
would seem advisable in view of these resuls. {Autior's ssonmary! £04 D03

0458
16550 INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURL. 1980.
Virology Unit: cassava. i1 ——— . Annuul Report 1979, Ibadan, Nigeria pp.134-

135. Engl.
Cassava, Cassava Afiican mosaic virus. Laboratery experimenis. Nigeria.

The CAMV was purified from infected tissves of Nicotiana benthamiana (primary isolation
host), AL glutinosa, N. tabacura, and N. clevelandii as well as infected cassava leaves, The
1.05 M phosphate buffer (pil 7.8) containing 0.1% of 2-merczptoethinol gave gnod results
regarding virus yicld and infectivity on N, henthamiona, Treatment with chloroform gave
better infectivity. Centrifugation vielded higher amounts of virus on 1 linear gradient of
1040% sucrose in a phorphate buffer (0.05 M, pH 7.2) during 4 h at 25,000 pmin a SW-
27 rotor. Two UV absorbing regions were obtained when monitored at 254 nm; both were
infective when tested on N, benthamiana, Virus yields from cassava leaves were approx.
1% of the yield from N. benthamiana, (Surmary by LR, Trans. by LM )04
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E06 Nematodes

0459

17148 GAPASIN, R.M. 1981. Control of Meloidogyne incognite and Rotylenchu-
lus reniformis and its cifect on the yield of sweet potato and cassavs. Annals of
Tropical Research 3(2):92-100. Eng!., Sum. Engl., 28 Refs,

Cassava, Laboratory experiments. Nematodes, Pest control. Growth, Tuber productivity.
Philippines,

Thie effect of pre-plant treatment of difterent nematocides (aldicarb, carbofuran, triazophos,
dibromochlorepropane, and Bunema) and chicken manure efiects on the growth of sweet
potate and cassava and on the population of Meloidogyne incognita and Rotylenchulus
reniforinis 4 mo, after application was studied in pot expt. Low gall and egg masy ratings
were obtained in chemical-treated plants, exceprt those treated with triazopbos. In al! cases,
the application of dibromochloroprepane and aldicarl increased he roct, tuber and top
wt. of sweet potato and cassava and gave 65-80% reduction in nematude population com-
pared to carbofuran and Bunem.. which gave 45-70% reduction. Triazophos was the least
cifective among the chemicals tested. The application of ciicken manure signitiantly
increased roots, tabers and tops of sweet potato and cassava compared to those obtained
with nematocides. There was no apparent correlation between growth response and %con-
trol. (Author’s summary) £06

0460
17553 CHARCHAR, J.M.; HUANG, C.S. 1981. Circulo de hospedeiras de Praty-
lenchus brachyurus. 3. Plantas diversas. (Host range of Pratylenchus brachyurus, 3,
Different species). Fitopatologia Brasileira 6(3):469-473. Port., Sum. Port., Enal.,,
14 Refs,

Cassava. Nemacodes, Brazil,

The multiplication of Pratylenchus crachiyurus on 13 ficld, forage, oil, and cover crops was
studied under greenhouse conditions. The index of reproduction (1k, tinal population/initial
population) of the nematede on tobacco cv. Matozinho, Centrosema pihescens cv. Comer-
cial, and lima bean cv. Fava 1395 were 25,6, 194, and 16.2, resp. during a 3 mo. exptl.
period. These plants were considered good hosts. Cassava cv. IAC-105.66, soybean cv, UIFV-
I, cotton cv. AI'C-65.523, sesume cv. Branco llaste, kudzu (Pueraria javanica), sundower,
dry bean cv. Rico 23, and peanut gave nematede IR varying from 8.4-1.2, in dccreasing
order. under the same condition, l'or cassava and beans, IR weie 8.43 and 2.01, resp.
(Author's sununary) 1:06
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F00 PEST CONTROL AND ENTOMOLOGY

0461
17550 McCAFFERY, A.R.; PAGE, W.W, 1982, Oviposition behaviour of the
grasshopper Zonocerus varicgatus, lological Entomology 7(1):85-90. Engl., Sum,
Ingl., 8 Refs,, illus.

Cassava. Zonocerus variegatus. Insect biology. Entomolcgy. Nigeria.

In studies in cassava-growing areas near Ibadan, Nigeria, in the dry scasons of 197577, long-
term changes in the no. of Zonocerus variegarus at oviposition sites reflected chaiges in the
maturity of the general population. Short-term changes in the no. at oviposition sites were
associated partly with normal divrnal behavior in which roosting occurred at night. Immi-
griation, especially of females, into the oviposition site occurred prior to periods of ovipo-
sition activity. Emigration followed oviposition, The majority of the grasshoppers moved
upwind into the oviposition site, <uggesting an odor or sound sttraction. Periods of intense
ovipuosition activity followed heavy raintiil. (Author’s summary) 10

Seewto 0426 0427 0449
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FO1 Injurious Insects and their Control

0462
17164 LABRLS, G. 1981. Bioccologic de 12 cochenille du manioc (Phenacoccus
manihoti Hom, Psevdococcidae) en Republique Populaire du Congo, |Bioccology
of the cassava mealybug (Phenacoccus mavihoti) in the Congo R epublic). Agrono-
mie Tropicale 36(4):369-377. I'r., Sum. I'r.. 6 Pefs., llus,

Cassava, Phenacoceus manihoti, Insect biology. licology. Congo.

During 1979-80, the population dynamics of Phenacoceus maniioti was studied, The
following parameters were determined: % of infested plants, av. rate of infestation, and av.
no. of mealybugs/apex in cassava var, M’Pembe in the Kombé region, Congo. The dissemi-
nation oi' the casly stages of the pest and the growth ot colonies during the dry seasen are
analyzed. The role ot biotic and abiotic tactors responsible for seasonal variations of the
mealy bug is determined and explained; these factors can provide the bases for an integrated
peat control. (Author’s summary, Trans, by 1.0.1.) 1°01

04¢€3
16238 PENA, J.L.; WADDILL, V. 1982. P sts of cassava in South Florida, Florida
Entomologist 65(1)'143-149, Lngl,, Sum., Lngl., Span., 13 Refs., llus,

Cassava, Lrinnyis elto. Spodopiera eridania. Neosilba perezi, Diabrotica hzlteata, Aonidomy-
tilus albus. Phenacoccus. Mononyehellus caribbeanae., Tetranychus urticac. Iusect biology.
Plant damage. Biological control, USA.

Insect posts tound on casvava in southern Florida, USA, included the cassava iiornworm
(&rinnyis ello L.).cassava shoot tly (NVeosilba perezi), banded cucumber beetle (Diabrotica
balteata), southern armyworm (Spodoptere eridania), cassava scale (Aonidomytilus alhus),
Caribbean black scale (baissetia neglecta), Mexican mealybug (Phenacoccus gossypiiy, Phe-
nacoceus sp. near obscurus and several species of stem borers The mites, Mononychellus
caribheanae, Tetranychus urtizae, and Panonychus citri were found feeding on the leaves,
The lace bug. Corvtiuca gossypii, is recorded for the 1st time as a cassara pest. (Author’s
summary) 101 1°03

0464
16623 NWANZL, K.F. 1682, Relatiunships between cassava root yields and crop
infestations by the mealybug, Phenacoccus manihoti, Tropical Pest Management
28013:27-32. Lngl., Sum. Engl., 4 Refx., Illuy,

Cassava, Field experiments. Plhenacoccus manihoti, Cultivars. Planting. Timing. Tuber
productivity. Zaire.

Reductions in cassava root yield were related to infestations of the crop by the cassava
mealybug, Phenacoccus manihoti, in field trizls that combined several var,, planting dates,
and dates of onset of infestation in Zaire. Reductions in root yields of up to 84.4 and
54.4% were measured in late- and carly-planted cassava, resp. There was a gradual increase
in yicld loss due to pest attack with every delay in planting. Roct yields for Dec., Feb., and
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April plantings were reduced by 2.6, 11.2, and 31.2% , resp. when compared with the st
planting n Oct. However, a delay in the onset of mealybug infestation results in a decrease
n yield loss, A correlation coetficient of r = 0.77 was obtained between root yield and date
of initial pest intestation, While peasant turmers are unable to offset early pest attacks on
their erop, they can reduce crop damage by avoiding i2te plastings. In the absence of highty
resistant var,, cassava var. that are able o offset early peaks in pest populations are tecom-
muided. fAuthor's summary) F0O1

0465
VPS12 BOZA, LA WADDILL, VUL 1978, A cassava shoot fly, Neosilva perezi
Romero and Ruppel: nates on biology and effect on cassava yield, Proceedings of
tic Tropical Region. American Socicty for Horticulturat Science 22:220-237, Fngl.,
Sumn. Fngl., Span., 6 Rety,, My

Cassava, Neosilba perezi, Insect biology. Flant damage. Tuber preductivity.
2y 5

Immatore and adult cassava shoot (licy Neositha perezi were reared at 3 constant temp,:
15.6, 21,1, and 25.6° C. Daration ol the immature stages and adalt longevity was extended
by decreasing temp. Seasonal sbundanece, mean no. of eres and larvae/terminal, and mating
behavior were alvo investivated The effects of the shoot 1Ty on cassava growth and yield
were studied by simulating larval damape. The damage had significant eftects on plant hieght
and no. ol terminalsiplani, but noi on the no. of leaves, roots, marketable yield, or total
yicld. Lincar regression canations are presented o estimate toty) yield, marketable yield,
and the no. of marketable coots. fAuther's summary) 101

0466
17500 LALCSS. 1980 A note on Prospaltella flava Shafee, an aphelinid parasi-
wid of Bemisia tobaci (Gennadivns), Madras Agricultural Journal 67(8):557-558.
Ingl, 3 Rets,

Cassava Bemisia. Predators, India,

Prospattella plava was tound parasitizing Bemtisia tabaci on cassava in Kerala, India, in 1976-
77. The level of parasitism varicd from 6.81% in Dec. to 29.50% in Oct. (Sunumary hy
Review of Applicd Entomology) 101

0467
17199 LAL, S.5. PILLAL K.S. 1981, Cassava pests and their control in southemn
India, Tropical Pest Management 27(4):480-491. Fngl., Sumi. Engl., §5 Refs.. llus,

Cassava, Pests. Insect biology. Plant damage, Predators, Pest control. India.

From surveys in southern India in 1975-78, an annotated list is presented of cassava pests,
including about 30 kinds of arthropods. The iroimation provided includes the part of the
plest attacked and the nature of the dumage caused. For cach of 9 pests or groups of pests
lincluding Odontctenmes sp., Leucopholis coneophora, Aonidomytilus albus, Nipaecocctis
Jilamcntosus (Pseudecoceus filwmentosus), Harpurostrepus sp., Retithrips syriacus, Bemisia
tabaci, and mites), areview is given of their biolegy, injuriousness, and control; information
on natural enemies being included in some cases. (Summary by Review Applied Eniomolo-
£r) 10l

0468
16292 COSENZA, G.W.: PERIM, S.; COSTA, LR.S. 1981. Resisténcia de varice-
dades de mandioca ao pereevejo de renda, Fatiga illuders (Dsake, 1922), (Re-
sistance of cassava varietics to the lace bug, Vatiga illudens). Planaltina-DI, Empre-
“u Brasileira de Pesguisa Agropecudria. Centro de Pesquisa Agropecustia dos Cerra-
dos. Pesquisa em Andamento no. 7. ¢p. Port,

Cassava, Cultivars. Resistance. Vatiga illudens. Field expesiments. Entomology, Brazil,

ns



Prefiminary results are given of an expt. conducted at the Centro de Pesquisa Agropecuiaria
dos Cerrados, DI (Brazil), on the resistance of 20 cassava var. to the lace bug Variga illu-
dens. Var. Cacau Vermelho, Sertancja, Guaxupé, Cavalo, and Branca de Santa Cataring were
the most resistant. The resistance mechanism of Cacau Vermelho is probably tolerance since
in addition to presenting the least damage, it had a high no. of adults and nymphs on its
leaves. Insereen caues the var, preferred by the insect had low HON contents, indicating that
the resistance mechanism is refated 1o this factor. Cavalo was the var. least preferred. Var.
Mantigueira did not promote insect development, even though it proved to be attractive for
adults, There are possibilities of uzing resistant plants in an integrated control system.
(Stnmiary by LB, Trans. hy 1.A.12) 101

0469

17529 BELLOTTL, A.C.; VARGAS {1, 6. 1982. Diseminscion de las plagas de
ia yuca por semilla sexual, asexual y por la raiz seca almacenwda, (Dissemination of
cassava pests by sexual and asexual seed and by stored dry ioots). In Roca, WM.;
Hershey, C.D Malamud, O.8., eds. Taiter Latinoamericano sobre Intercambio de
Germoplasme de Papa y Yuca. lo., Caii, Colemb.a, 1982, Memorias. Cali, Centio
Internacienal de Agricultura Tropical. Serie CIAT U3SC-6(82). pp.117-130, 277-
2985, Span., 274 Kefs., Hius.

Cassava. Injurious inscets. injurious mites. Propagation materials. Colombia.

Major cassava pests and their geogiaphical distribution are given: mites {Mononychellus
tangjoa, M. caribheanae, Oligonyeius peruviaaus, Fetranychus vrticae, T, telarivis, and T,
cinnaharinus}, theips (Frankiiniclla williamsi, Corvaothrips stenopierus, Caliothrips mascu-
linus. Luthrips manihoti, Scirtothrips manitioti,” and Retitheipy svriaensi;  scale insects
{osidomyiilus albus, Pinvospis minor, Saissetia hemisphaerica, S. stigra, S. mirande, Cero-
Plastes sp., Eurhizococcus sp., and Monophebus spy mealybugs (Phenacoceus manilots,
Poherrend, Foogossypii, and P grenadensis); stemborers (Coclosternus spp., C manihoti,
Lagochirus spp., and Chiloming clarkei): storage pests of cassavi {Asacecrus fasciculatus,
Tribolivun castancum, Divoderus minutus, Stegobwm pamcenm, Lasiodvrma serricorne,
Rhizoperia doviiiicara, Tenehroides sp., Orvzaephilus sorinamensis, Lathcticus orvzac,
and Lphestiz caurella). OF the main groups of pests, 17 are found in the Americas, 12 in
Africa, and 5 in Asia, and many have been disseminated from one contment to the other
due to the exchange of genetic moterial, The materiad sent for cassava propagation should
be sexual seed or in vitro meristem cultures, Seme recommendations are given for the donor
country and for the receiving country when it is neeessary to send asexual seed (cuttings).
(Summary by I.B. Trans, by [ .M.1) FO1 1:03

0470
13167 GIKLING, D.J. 1978. Report on a visit to Zaire to release natural enemics
of cassava pests. Curepe, Trinidad, Commonwealth Institute of Biological Control.
3p. Engl, 3 Rets,

Cassava. Mononychellus tanajon. Phenacocceus manitioti, Predators. Biological control. Zaire.

As part of a project of the Commonwealth Institizte of Biologicul Control (Trinidad),
funded by the International Development Research Centre (Canada) for the biological
control of the cassava mite (Moaanvehellus tancjoa), plans were made foi the relegse ot
Oligita minuta - 1d several parasites of the cassavd mealybug, Phenacocens manihori, in
Kivu Province, 2. e, The initial shipment contained approx. 300 . minita adults and the
following mealybug parasites: Anagirus sp. nu greans, Anagyrus sp. nr. jocundus, a .l
Acerophagus coceois, Althourh the aniangements made to assure tha the 0. minia would
arrive in good conditions worked smoothly (S0% arrived alive at Kinsi ad, fess than 5% of
the shipment were still alive at the time of the flight to Bukuvu (Kivu). Thus, the operation,
as initially planned, was given up. Regarding the no. of parasites of the cassava mealybug,
40 Jinagyres sp.or. greeni, 15 Anagvrus sp. . jocundus, and 10 A, cocenis were released
and further releases were planned using lzb. cultures, (Swmuary by 1.8, Trans. by LALE)
1-:01
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0471
13051 GIRLING, D.J. 1979. Report on a visit to the Peoples’ Republic of Congo
to advisc on the biolcgical control of the cassava mealybug, Phenacoccus manihoti
Mat.-Ferr. Curepe, Trinidad, Commonwealth Institute of Biological Contral. 12p,
Ingl., 4 Refs., [Hus.

Cassava, Phenacoceus manihoti. Predatorz, Biological control. Congo.

Since the natural enemies of Phenacoceus manihoti in Aftica are incidental and, therefore,
have few possibilities of playing an impurtant role in controlling this cassava pest, the
Commonwcalth Institute of Biological Control is recommended to send an important
nucleus culture  of natural enemies available in Trinidad: predators (Diomus ochroderus,
Hyperaspis doazeli, il jucunda, H. onerata, and Nephus vilucernarivs) and parasites (4cero-
hayus coccols, A nubilipennis, Aenasius pheracocci, Anagyrus sp. nr. greeni, and Anagyrus
sp. nr. fucundus), Other recommendations include technical assistance, pilot field releases
of natural enemies, copstruction of a quarantine insectary, and assessment visits, A list of
natural enemies of £ maniltoti in Congo, Zaire, and Senegal is included, (Summary by 1B,
Trans, by 7M1 ) v01

Scealso 0473 0487
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FO3 Injurivus Mites and their Control

0472
16231 MORALS, G.J.; DENMARK, 11.A.; GUERRERQ, J.M. 1982. Phytoseiid
mites of Culombia (Acarina:Phytoseiidac). International Journal of Acarology 8
(1):15-22, Lngl., Sum. Engl,, Port., 20 Refx,, lius.

Cassava. [njurious mites, Insect biology. Colombia,

Phytosciids are registered for the 2nd time in Colombia. A new genus and species, Quadro-
malus colombiensis and Fuseius ricinus w. sp. are described, totalling 17 species of phyto-
sciid mites fur Colombia. The tollowing species found in cassava are described: Iphiséiodes
zuluagai, Typhiodromalus limonicus, Neoscinlus anonymus, Galendromus annectens, and
G. longipilis, The specie T, limonicus is frequently found associated with Mononychellus
tangjoa and the specie N. anenvirus with the mites M. tanajoa, M. caribireanac, Tetrany-
chusuriicae, and T. cinmabarinus. (Sunary by F.G. Trans. by LMF,) 103

0473
13763 HIBLER, M. :979. Biological control of cassava pests. Couricr 57 :80-82.
Lingl,, lilus,

Cassavy, Oligota minuia. Predators. Biological control. Mononychellus tanajoa. Phenacoceus
manihoti,

A historical review is given on the predators and parasites found to control the mite Mono-
avehellus tangjoa and the cassava mealybug Phenacoccus manihicti, The predator that has
been most outstanding in mite control is Oligoia mninuta {Staphylinidae). (Summary by #.G.
Trans. by L.M.F,) 1°03 01
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G00 GENETICS AND PLANT BREEDING

0474
16263 PERLEIRA, AS.; ANDO, A.: NORMANHA, I1.S.; SILVA, J.R.: LORENZE,
J.O.: MONTEIRO, I3.A. 1980, Tentativa para induzir muta¢ao na cor do feioder-
ma das raizes de mandioca pela irradiagio de sementes, (Attempt (o induce phello-
derm color mutation of cassava roots hy seed irradiation). Bragantia 39:167-169.
Port., Sum. I'ngl,, 2 Retys.

Cassava, Seed. Germinason, Irrudiation. Roots. Brazil,

Selted seeds of cassava ov. TAC Mantiqueira, with a purple phelloderm, were treated with
v irradiation from a Co® iradiation source at the Centro dv Fnesgia Nuclear, Piracicaba,
Brazil. Germination was initially 1w, bue slightly higher for the irradiated seeds when
compared with the control, The untreated control seeds and the samples irradiated with 20
and 30 kR gave origin resp. to 3, 13, and 21.6% ol seedlings with white phelloderm roots.
Cassava seedlings with a white phelloderm resulting from the untreated seeds are considered
as genetic recombinants of a selted heterozygous parent. ‘The excess in the no, of seedlings
with white phelloderm among the population rosulting from the treated seeds, suggest that
it was due to the imutagenic effect of irradiation. (Auwthor’s summary) GO0 Ca1i
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GOl Breeding, Germplasm, Varieties and Clones,
Selection

0475
16215 IFARIAS, A RN.: FUKUDA, WM.G. :SILVA, S. DI O.I.; MELO, Q.M.S.
1981. Selegio preliminar de cuitivares ¢ clones de mandioca visando resisténcia a
dcaros. (Preliminary selection of cassava cultivars or clones Jor mite resistance).
Cruz das Aimas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecuidria. Centro
Naciotial de Pesquisa de Mandioca ¢ Fruticuitura, Pesquisa em Andamento no. 18.
p. Port.

Cassava, Field experiments, Cultivars, Clones, Resistance. Injurious mites. Selection. Brazil.

Between 1979-80, 357 cossava ev./clones from the Centro Nacional de Pesquisa de Mandioca
¢ Iruticultura were assesred in Pacajus, CI, Brazi! ip order to obtain mite-resistant material,
A randomized block desipn was used with 2 replications; mite incidence was evaluated 3
times. Root, brianch, stem, and stump wt. were determined. Clones FAB 451 (26.09 t/ha)
and CPM 11-14 (18.50 t/ha) gave the highest root and branch yield, resp. The ev. with the
nighest stareh content was BGM 222 (28.14%). According to the analysis of av. incidence,
ST ev.felones were considered promissory regarding mite resistance. {Summary by F.G.
Trans. oy L.ALEF.) GOL 103

0476
16216 SILVA, S. DI Ol FUKUDA, W.M.G.: PINHIO, J.L.N.; QUEIROZ, GG M.
1981. Selesio de cultivezes/clones de mandioca em Pacajus-CE. (Cassava cultivar/
clone selection i Pacajus-Cl). Cruz das Almas-BA, Brasil, Empresa Brasileira de
Pesquisa Agropraudria. Centro Nacional de Pesquisa de Mandioca ¢ Fruticultura.
Pesquisa em Andamento no, 22, 4p. Port,, s,

Cassava. Iield expenments. Cultivars, Clones. Selection. Tuber productivity. I'oliage, Bra-
2,

Between 1979-80, the performance of 360 cassava ev. fclones was studied at the Unidade de
Pesquisa do Litoral, Pacajus, CE, Brazil. A randomized block design was used with 2 repli-
cations, Cv./clones were evaluated regasding root and canedy (leaves + branches + stunips)
wi. Fifty ev./elones were sdlected for root production with yields varying between 27.754-
15.36 t/na for cv BGM 187 and clone CPM 1511, resp. Cv./clones with a preater ability for
canopy production were clone CPM 11-14 (46.25 t/ha) and ov. BGM 168 (40.71 t/ha).
{Stummary by I'.(;. Trans. by L.ML1.; GOl DO3

0477
16255 SCHMIDT, N.C.; PERVIRA, A.S. 1980. Novos clones de mandioca obtidos
por cruzamenio entie cultivares, /.Vew cassavas clones obtained Ly crossing ctdti-
vars). Bragartia 39:137-145. Port,, Sum. Port., I'ngl., 8 Rets,

Cassava. Cultivars, Field experiments, Crossbreeding, Selection, Clones, Tuber productivity.
Resistance, Pests. Brazil,

The behavior of 6 clones of cassava cv. Muntiqueira (sweet cassava) x ev. Cafelha (bitter
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cassava) was analyzed. Clones no. 17 and 50 were selected on the basis of 4 yr ot obser-
vations on final stand, productivity, and discase and pest resistance. New clones were as
productive as Maniiqueira; however, their root cortes, phelloderm, and pulp are white, and
consequently of higher industrial value Regardmg disease resistance, resilts showed that the
clones no. 17 and no. $0 were as gond as ev. Mantiqueira and better than the other 4 clones,
fAuthor s ummary) GO DO3

0478

16625 ULLOA 1L, M. 1981, Comparzcion de rendimients con 16 variedades de
yuca en Riberalta - Beni. (Yield comparison of 16 cassara varicties in Riberalta -
Bend). Tesis Ing. Agr. Santa Cruz de Ia Sierra, Bolivia, Universidad Bolivizna Gabriel
Rend Moreno. 64p. Span., Sum. Span., 35 Rets., s,

Cassava. Field experiments. Cultivars, Germination. Plant height. Flowering, Branching.
‘Tuber productivity. Deterioration, Bolivia.

Yields of 16 cassava var. in Riberalta, Beni (3olivia) were compared at the Exptl. Substation
It Maral of the Instituto Boliviano de Teenologia Agropecusria, IBTA, Var, M COL 22, M
COL 638, M COL 1684, CMC 40, CMC 84, CM 305-38, €M 323-375, HCM 1. M VEN 218,
M VIEN 156, M PAN 70, M MEX 17, Colla, Gancho were used and as cheeks iocal var, Rama
Blanca and Rama Negre o randomized complete block exptl. design with 4 replications
and 10 treatments. Data registered were: % ot eermnation, plant heieht, branching type,
days to flowering davs to deroliation, % of plants harvested, @ wnd length of commercial
roots, siem color, QO deat shape, no, st lobes, petiole color, patatability of cassava prepared
in 3 difterent wayvs (stewed, tried, and toasted Hour or chive’), cassava deterioration at 14
days, and protein %, Av, germination ot cuttings of the different var, was 96.2%. Root pro-
duction wis expressed in no, of roots/piot and wt. in t/ha for its corresponding statistical
analysis zecording to Calzada’s model (197%) and Later with Duncan’s test, Significant diiter-
ences vere observed between treat:aents, Var, M PAN 70 had the highest yield (w, of total
reotay, outyielding the best tocal check Rana Blanea by 32.2%  Var. M PAN 70 and Colla
can be prepared i any of the 3 ways for human consumption: on the other hand, var, CMC
40 and 2 local chesks can be used for human ronsumption fricd vr a chive, Var, CMC 84,
B COL 638, and CNi 305-38 van only be used for hiuman consumption in the form ot ¢hivé
and var. M VEN 156, Gancho, M MEX 17, HCM 1, and M VEN 218 for industrial purposes,
Due o their sesistance to deterioration, ev. HOM 1 and CMC #4 are indicated tor conser-
vation ar trarsportation to other comumption centers. (Author's summary. Trens. by 1AL
1) GO1 €O DO3

0479
16149 KEATING, B.A.: EVENSON, 1P, i981. Cultivar trials 1975-80. In
Cassava Research Program. St. Lucia, Australia, University of Queensland. Depart-
ment ol Agriculture, pp.58-o 1. I'ngl,, s,

Cassava, Vield experiments, Cultivars, Growth., Tuber productivity. Dry matter, Australia,

Tuber growth and vield ot 28 cassavi ov. were compared at the University Research Station,
Redland Buy, Australia during 1978-80. These included ov, collected in Australia and others
recently introguced from die Centro Internacional de Agricultura Tropical and trom Puerto
Rico. Cuttings 20 ¢m long and 11 mo. old were planted on Oct. 20,1978, Harvesting took
place at 265 and 623 days, Trials were replizated 4 times, The hipliest vielding ev, after the
2nd harvest was M AUS 7 with storage oot + cutting 1resh wt. yield of 45.2 t/ka. Cv. M
ALIS 3. M AUS 13, COML. MM, ('M( 84, CMC 76, and CMC 712 produced yields varying
from 9-10 ¢ DM/ha. The fresh and dry wi. yield of tops (mainly stems, but aiso leaves and
petioles) at the tme of harvest differed considerably mnong ev, High total dry wt. combined
with high HE was the successtul combitation of the highest yiciding ev. (M AUS 1, M AUS
.M AUS 10, and Ceiba). Mean storage rood + cutting yield of all ev. increased by approx.
64%between the Ist and 2nd yr harvest. (Summary by .G Trans, by LM 1) GO DO3
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0480

16658 HRISHI, N.; JOS, J.S. 1977. Braeding for protein enhancement in cassava.
In Leakey, C.L.A,, ed. Symposium of the International Society for Tropical Roet
Crops, 3rd., Ibadan, Nigeiia, 1973, Proceedings. Ibadan, International institute of
Tropical Agriculture. pp.11-13, Engl., Sum, Engl.,, Fr., Span., 12 Refs,

Cassava. Hybridizing. Polyploidy. Germplasm, Protein content, Mutation, India.

An intraspecific cross in Manilior eserfenta between a Madagascar clone and a clone from
Malaysia bas a protein content of 7.9%  but a low yicld potential. In interspecific crosses
between M. saxicola and M. escutfenta there was a higher protein content in the reots of the
oftspring than in the parents, but the protein content reverted to normal levels in the clonal
oftspring of the hyorid seedlings. Tetraploids were produced tfrom Malavan 4 and the
protein content of these was increased by 42%  cver the level in the diploids and this was
stable unider vegetative propagation. Mutation breeding is also being undertaken. (Author's
sunimary) GOl COJ

044!
16257 MAGOON, M.L.. KRISHNAN, R. 1977 Extending irentiess of genetic
improvement in cassava. In Leakey, C.LLA  ed. Symposium of the International
Society tor Tropical Roor Crops, 3rd., ibsdan, Nigeria, 1973, Froceedings. Ibadan,
International lastitute of Tropical Agticolture, pp.14-18. Fngl., Sum. Engl., Fr.,
Span., 31 Ref..

Casszva. Plant breeding, Clones, Selection. Tuber productivity. India.

Special problems that dday penetic improvement are discussed and methods for overcoming
barriers for gene flow are evaluated. The zrinciples discussed have been appiied in the
cassava breeding program at the Centrai Taber Crops Reseaich Institute, Trivandrum (india)
and proved valuable. Pachytene analysis for studying the Karyotype and chromosomal
homology at an interspecific level 16 deseribed and has reveaied the close refationship be-
tween cassava and Manihor glaziovii. Atter careful testing, 3 clones (H-165, H-97, and H-
226) were selected from var, x var. crosses. They have 2-3 times the yield potential of local
control vv. in regional tricis. For tuture work a return to the diploid level for more intense
selection before reforming polyploids from selected diploids is suggested as a promising
techrique. fAuthor's summary) GO1

0482

17523 BRATHWAITE, C.W.D. 1982, Politica del HCA sobre intercambio de ger-
moplasma de paga y ywea en América tatina y Ll Caribe, (JICA policies on the
exchange of potato and cassava germplaseu in Latin America and the Caribbean). In
Roci, WM. Hershey, O DL Malamud, 0.5, eds. Taller Latinoamericane sobre In-
teicambin de Germoplasma de Papa y Yucs, lo., Cali, Colombia, 1982. Memorias.
Cali, Centro Internacionzl de Agricultura Tropical. Serie CIAT 03SC-6(82). pp.223-
230, 277-295. Spuan., 274 Refy.

Cassava, Germplawn, Quarantine measures, i.atin America, Caribbean,

The objectives, activities, and stintegies adopted by the Plant Health Program of the Instite-
to Interamericano de Cooperacion para ta Agricultura (HCAy to reduce the risks involved in
germplasar introduction are given. In the cases ol potato and cassava in L.A. and the
Caribbean theee risks are high, Some tactors determiniag the level of risk, the classes of risk
established internationally, recommended protection measures, and a list of recommen-
dations tor plant quaractine inspectors are included, (Swummary by LB, Trans, by LM
GOl
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0453

17537 RODRIGUEZ M., S. 1982, Reglamentacion cuarentenaria sobre semilla
sexual y asexual de yuca en Cuba. {Quarantine reyulations on cassava sexual and
asexual seed in Cubay. In Roca, WM. : Hershey, C.D . Malamud, O.S., eds. Taller
Latinoamericano schie Intercambio de Germoplasma de Papa y Yucs, o, Cali, Co-
loinbia, 1982, Memorias Cali, Centro 'nternacional de Agricultura Tropical, Serie
CIAT 035C-6(82). pp.35-41, 277-295. Span., 274 Refs.

Cassava, Germplasri, Quarantine measures. Propagation materiais. Cuba,

Cuba has reached an adequate phytosanitary control. Yhe starting point for clonal selection
and hybridization was the establishment of the Centro de Mejoramiento de Semillas Agdmi-
cas (CEMSA) in 1967 and the search for material throughout the country. Cuba has diagnosis
stations, quaraniine oi pos: ntry specialists, and specialists in plant inspection at pro-
duction and cescarch centers; all of these services are cortied out in a coordinated manner,
For cassava, the pathogens rot included in the tollowing list are subjected to quarantine
measures : Aristoing sp., Cereosportdium henningsii, Cercospora  caribaca, Stangospara
cassavae, Uromyees jatrophae, U. manihotis, Choanephora cucurbitarina, Colleiowrichim
manihotis, Sphaceloma manihoricola, Botrvdiplodia sp., Qidwm ervsiphoides, Sclerotium
rolfsii, Rosellinia oudones, Xa:uthomonas manilotis, and X. cassavae, Cassava pests not
included in the following list are 2'su ohject of cucrantine measures: Anartia jatrophae
guan‘anamo, Atta insularis, Cryptece h s miarginicolis, Erinvvis ello, Frankliniella ¢t ben-
sis, Leprostelus biustus, Lagocitinug sp., Lepidosaphies alba, Lonchuea chalvbea, Pachnalus
litus, Saisseiia sp., Phenacoccus gossypii Vatipa ilivdens, Tetranyehus telarius, T. bimacula-
(s, and Schizotetranychus earibeance. The need to maintein ihe transter of genetic material
among casseva-producing countries, following quarantine measuses, is highlighted. Max.
cropping systems and meristem culture are important ways of obtaining rapid multiplj-
catior: with a min. risk of introducing pests and diseases. The release of new clones skould
be based on research on penotype X environment intesactions. Post-entry stations prevent
unnecessary risks in thie handling of jintroduced materials, (Summary by 1.B. Trans, by L.M.
) Gal

0484

17535 DELGADG, S. 1982, Mecanismos de introduccion, requisitos cuarentena-
rios y recursos de seguimiento fitosanitario dei material de yucay papz introducido
en México. (Mochanisms of introduction, quarantine requirements, and methods of
phytosanitary monitoring of introduced cassava and potaio materials in Mexico). In
Roca, WM.; lHershey, C.D.; Malamud, O.S., eds. Taller Latinoamericano sobre
Iitorcambio de Germoplasma dJe Papa 'y Yuca, Jo., Cali, Colombia, 1982, Menio-
rias. Cali, Centro Internacicnal de Agricultura Tropical. Serie CIAT G3SC-6(82). pp.
5963, 277-295. Span., 274 Refs.

Cassava, Cermplasm. Quarantine measures. Mexico.

The process of intioducing genetic material of potato and cassava into Mexico is described
as well as the phytosanitary requirements for the introduction of potato germplasm. Mexico
has had little experience in the transter of cassava genetic material; therefore, most oi J.C.
Lozano’s recommendations have been applied. The reguations of the Mexican Plant Health
Office for coatrolling the mavement and planting of imported genetic material are includea.
Urider current quarantine conditions it is not feasible to reach 100% phytosanitary control.
However, if the benefit is to be greater than the risk, new permplasm should be available to
users ata short term in different places of the world and with a margin of phytosanitary
control that prevents economic effeets adverse for agricultuzal producticis. A werldwide
census ol pathogens attacking commercial crops in cach couniry and their classification
according to the damage caused is proposed. (Summary by 1.B, Trans. by LM.I) GOl
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17525 DELGADO, S. 1982, Ll intercambio de germopiasma de yuca en México.
{Exchange of cassava germplasm in Mexico). In Roca, W.M.; Hershey, C.D.; Maia-
mud, O.S,, eds. Taller Litinoamericano sobre Intercambio de Germoplasma de Papa
v Yuca, lo., Cali, Colombia, 1982, Meniorias. Cali, Centro Internacional de Agricul-
tura Tropical, Serie CIAT 03SC-6(82). pp.202-209, 277-295. Span., 274 Refs.

Cassava, Germplasm, Cassava programs. Mexico.

General objectives of cassava cultivation, especially the exchange of germplasm, in Mexico
are given. The impoitance of this crop as a possible answer to the carbohydrate deficit, re-
scarch carried out by the Instituto Nacionai de Investigaciones Agricolas (INIA), advantages
of gesmplasm exchange and its problems are discussed as well as the infiastructure required
to solve these problems, var, and hybrid assessment, release of new var, to farmers, training
of agricultural consultants, collaboration with other institutions, and commercial pro-
duction (approx. 200,000 ha in 7 yr). (Swnmary by LB. Trans. by L.M.F.) GO1

0436
16660 SINTHUPRAMA, S. 1978. Varictal improvement of cassava in Thailand,
Bangkok, Thailand, Department of Agriculture, Field Crop Division, Root Crop
Branch, 12p. iingl., 9 Refs,

Paper presented at the Workshop on Cassava Production and Utilization, whon
Kaen, Thailand, 1978.

Cassava, Plant breeding, Cultivars, Selection. Clones. Pollination. Thailand,

An analysis is given of varietal improvement of cassava in Thailand, which is divided into 2
types depending on it the var, are sweet or bitter. Industrial types or bitter var. are empha-
sized. Breeding procedures (introduction, selection, and hybidizationy are described in
detail. Most industrizl-type cassava var, are relatively similar in their agronomic character
istics. In the clonal selection, the introduced materials did not outyield the chieck, Rayong
1. A wide range of variation in yield was Jound among plants from an onen-pollinated sced
population. Tables including var. introduced into Thailand during 1937-78 and av. yieids
and HI of tested var. and selected clones are given. (Summary by I.G, Trans. by LM.F,)
01

0487
17536 PINO A., L.A. 1982, Control del riesgo de diseminacion de plagas y enfer-
medades de la yuca en Cuba. (Control of risk of pest and disease dissemination in
cassava in Cubg). In Roca, WM. Hershey, €1, ; Malamud, O.S., eds. Talier Latinoa-
mericano sobre Intercambio de Germoplasma de Papa y Yucea, 1o., Cali, Colombia,
1982. Memorias. Cali, Centro Internacional de Agricultura Tropical. Serie CIAT
035C-6(82). p».4349, 252-253, 277-29S5. Span., 274 Reis.

Cassava, Germplasm. Quarantine measures. Cuitings. Seed. Injurious insects. Injurious mites,
Diseascs and pathogens, Cuba,

Systems controlling the risk ol pest and discase dissemination in Cuba are analyzed. Cuba
has a seed certification system covering areas dedicated to the production of high-quality
propagation materiad (seed banks; with internal quarantine inspectors of plant health wsd
specialized technicians of the Fmpresa Productora de Semillas Varias of the Ministry ol
Agricalture who periodiczlly inspeet these areas. Agricultural enterprises are in charge of the
phytosanitary follow-up of material released to cassava producers, Lach provinee hus
diagnosis stations that work in collaboration with provincial lab, of plant protection and
health, 1t has not been possible to release discase- and pest-Iree genetic material, thus
chemical treatient of propagation material shouvid be emphasized as well as the eradication
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of vizosis through tissue culture an heat therapy, studies on new methods of rapid multipli-
cation of cassava and quarantine procedures, The recommendations made by several
countries in 1975 at the Cer.tro Internacional de Agricultura Tropical are still in force.
These are included as well as a list of 14 species of insect pests, 3 mites, and 16 plant
pathogens identified in Cuba. (Stmmary by LB. Trans, by L.M.IF.}) GO1 E00 Fo1

0488
17524 MONTALDO, A.; QUINTLRO, I, 1982. Introduccién y manejo del ger-
moplasma de yuca en Venezuela, {Introduction and handling of cassava germplasm
i Venezuela). In Roca, WM.; Hershey, C.D.; Malamud, 0.8, eds. Talle:
Laiinoamericano sovre Intercambio de Germoplasma de Papav Yuea, lo, Calj, Co-
lombia, 1982. Memorias. Cali, Centro Internacional de Agricultura Tropical, Serie
CIAT 03SC6/82). pp.21 1-218, 277-295. Span., 274 Refs.

Cassava, Germplasm., Cultivation, Injurious insects. Discases and pathogens, Venczuela,

Aspeets are given of the Venszuelan program of introducing and handling cassava
germplasin, which was introduced as asexual seed and observed regarding agronomic charac-
teristics and behavior, Var. y.eld trials were set up i~ the Lago Maracaibo watershed, in the
region of the Llanos Occidentales, and in Maracay and Maturin. The need to cstablish propa-
gation centers and to increase the area planted to c¢.ssava (40,000-220,009 ha according to
4 crop expansion program for 1982-86) is empuasized, The infrastructure available for
phytosanitary monitoring is described: problems found regarding the genetic materjal
available in Venezuela are discussed: major pests and diseases, methods of agricultural
mechanization, progagation material, cultural practices, yields, and desirable characteristics
for the var, planted to the Lago Maracaity watershed and the region of the Llanos Orienta-
les. (Summary by LB, Trans, by LAM.F. J GO1 D00

0489
16683 COCK . J.H. 1982, Infraestructura necesaria para el intercambio de germo-
plasma de yuca. fIngrastrucure required for the exchange of cassava germplasm), In
Centro Internacional de Apricultura Tropical. Programa de Yuca. 1982, Yuca:
investigacion, produccion y vtilizacion, Cuii, Colombia. .p.127-130. Span.

Cassava, Germplasm, Seed, Cuttings. Apica! meristems. Propagation. Colombia.

Adequate resources and infrastructur., for ihe exchange of cassava eermplasm are discussed
according to the type of material received (sexual zeed, cuttings, and mesistems). The final
objective of exchanging cassava gerr plasm among different countries is to obtain improved
vai.; in order to do so, the centinuity of breeding programs that handle introduced genetic
matenal should be assured aleag with protessionals trained 10 manage the different ways cf
germplasn eaichange, technical assistants, physical faciiities such as tissue culture lab,,
greenhiouses, and exptl, tields, and a mechanism for multiplying new var. and releasing them
to farmers, (Sumitary by F.G, Trans, by L.MF) GOl

049
17541 BARBA ., C. 1942, Reglamnentacion cearentenaria sobre la semilla sexual
¥ asexual de yuea on Feuador, {Quarantine regulations for cassava sexual and
asexual seed in Leuador). In Roca, W.M.; Uershey, C.D.; Malamud, 0.S.,, eds.
Taller Latinoamericano sobre Intercambio de Germoplasing de Papay Yuca, lo.,,
Cali, Colombiy, 1982, Memorias Cali, Centro Internacional de Agricultura Tropica!,
Serie CIAT 03SC0(82), pp.£5-57, 114-1 16, 277-295, Lngl,

Cassava. Germplasin, Quarantine measures, Pest control. Ecuador,
Ecuadorian regulations for introducing and handling cassava piant material in the country
are deseribed and analyzed. The National Program of Plant Inspection and the Instituto Na-

cional de Investigaciones Agropecuarias have greenhouse and sereen cage facilities av the
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expt. stations in Pichilingue and Boliche and laboretories in Guayaqui! for propagating
introduced material, They also have quarantine facilities at the airports in Quito and Guaya-
quil, health inspectors in every province in Feuador, and plant quarantine inspectors at the
ports cquiped for the entry of piant propagation material. The iissuc cultuie technique and
the cooperation among international research centers can help mininiize the risk of intro-
ducing pests and discases, (Summary by F.G. Trans. by 1M 1) GOl

0191

17538 DAQO, F. 1982. Reglamentacion cuarentenaria sobre semilla sexual y ase
xual de yuca y papa en América Central. (Quarantine regulations on sexual and
asexual cassava and potato seed in Central Anierica), In Roca, WM. ; Hershey, C.
D.; Malanud, O.S,, eds, Taller Latinoamericano subre Intercambio de Germopiasma
de Papa y Yuca, lo,, Cali, Colombia, 1982, Memorias. Cali, Centro Internacioral de
Agricultura Tropical. Serie CIAT 038C-6{32). pp.23-33, 273-275. 277-295. Span.,
274 Refs,

Cassava. Germplasm. Quarantine micasures. Costa Riea, Guatemaia, Honduras,

Current quarantine regulations are analyzed as welr as the infrastructure and methods for
the production, multiplication, commercialization, distribution and handling, quality
control, and exchange of sexual and asexual cassava and potato seed in Costa Rica, El Salva-
dor, Guatemala, Honduras, Nicaragua, and Iinama, In most of these countries legislation on
sred and its enforcement are responsibilities ot governmental agencies, The legislation of
these countries involves common policies and principles. Special attention is given to field
inspection and the monitoring of sced production, Requirements for var., registration vary
among countries and are the major problem atfecting trade. The importation of seed
(prohibited in Costa Rica except lor scientific purposes) is restricted in order to protect
rztional seed industries and to exact quarantine enforcement. All of the Central American
countries have imported seed analyzed m governmental lab betore withdrawing them from
customs. In general, trials on seed quality are based on rules established by the International
Seed Testing Association (ISTA). It is recommended that these triats be carried out bv
independent organizations and thac the same methodologies be adopted by *he interested
countries, Personnel dedicated to seed activity in Central America and Panama are identi-
fied, including the institutions at which they work and the technical activities thet they
carry out in Central America. The governmental regulations tor the exchange of potato
plant material in Guatemala are annexed. (Summary by LB, Trans, by L.M.F,) GO}

0492
17539 TAKATSU, A. 1982, Reglamentacion cuarentenaria sobre el material de
propagacion de yuca en Brasil. (Quarantine regulations for cassava propagation
material in Brazil). In Roca, WM.; Dershey, C.D; Malamud, O.S., eds. Faller Lati-
noamericano sobre Iniercambio de Germoplasma de Papa y Yuca, o, Cali, Colom-
bia, 1982. Memorias. Cali, Centro Internacional de Agricultura Tropical. Serie CIAT
03SC-6(82). pp.7-13, 277-295. Span., 274 Refs., lllus,

Cassava. Germplasni. Quaiantine measures, Propagation matesials, Tissue cubture. Brazil,

Data on phytosanitary issues in cassava crops in Brazil are given, Cassava is altacked by
more than 20 pathogens, The need to establish quarantine regulations for cassava propa-
gation material is indicated. The Empresa Bra<eira de Pesquisa Agropecudria, through the
Centro Nacional de Recursos Genéticos (Decree 1111 of 1978 of the Minisiry of Agri-
culture), controls the importation of cassava propagation material for investigation. No
other legal legislation prohibits or restricts the importation of these materials; nor does there
exist any regulation on the movement of cassava propagation material and other products
within  Brazil. Available resources and infrastructure for phytosanitary follow-up are
reviewed as well as the evaluation and release of introduced inaterial to the users, There is a
hiatus in the process of multiplying materials since regional or state rescarch centers aie not
responsible for these operations and extension scrvices do not have the resources or infra-
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struct . : to do so. The in vitro tissue culture technique is recommended for the exchange of
genelic material for those cassava cv. whose phytossnitery condition is uncertain, thus
facilitating the introduction or transfer of a great no. of cv, to the Banco de Germoplasma
de Mandioca of the Centro Nacionz! de Pesquisa de Mandioca ¢ Fruticultura in Cruz das
Almas, (Summary by I.B. Trans, by LML) GOL

0493

17540 ROCA, W.M.;RODRIGUEZ, I.; BELTRAN, J.; MAFLA, G.; ROA, J. 1982,
Método de mantenimicnto e intercambio de germoplasma de yuca. (Method of
maintenance and exchange of cassava germplasmyj, In .; Hershey, C.D.; Mala-
mud, O.S., cds, Taller Latineamericano sobre Intercambio de Germoplasina de
Papa y Yuca, lo,, Cali, Colombia, 1982, Memorias. Cali, Centro Internacional de
Agricultura Tropical. Seric CIAT 03SC-6(22). £p.135-151, 277-295. Span., 274
Refs., Ilus,

Cassava, Germplasm. Apical meristems, Tissue culture. Seed. Cuttings, Plant physiology.
Colombia.

The mcthods curtently used or under study at tlie Centro Internacional de Agricultura
Tropical (CIAT) to conserve and exchange cassava germplasm are discussed in detail, CIAT's
germplasm collection has more than 2800 accessions and is main tained as clones (cuttings
and i1 vitro cultures derived trom nicristems) and as true secd. In vitro meristem culturas
allow genctic material t~ be kept feee from contamination by microorganisms and retain
varietal characteristics. CIAT has developed a 2-steny technique: shoot growth, with or
without reot formation, is promoted in the 1st step, and rooting is induced in the 2nd
without interference of the var, efiect. In vitro meristem culture is combined with tech-
niques to detect virus in order to guarantes clean planting material. Cenditions (initeraction
between low temp. and sucrose aad cytokinin conen.) to maintain in vitro cassava cultures
during approx. 2 yr without transferring have been established, Aims are to transfonmn the
entire cassava collection, which currenily covers 8 hia in the field, into meristem cultures, To
climinate the possibility of variation in genetic material ard te assure max. viability, liyuid
N at -196°C was used (suspended animatior at ultralow temp.). Seed corservation and the
possibility of maintaimng cassava germplasm in the form of pollen were studied. The procsss
of exchanging cuttings, in vitro cultures, and seeds is detailed. Ulustrations and tables are
included. (Summary by 1.B. Trans, by L.M.F} GO COO

0404
17546 KAWANO, K.; TIRAFORN, C.; TONGSRI, S.: KANC, Y. 1982. Efricien-
¢y of yicld sclection in cassava pepulations under di‘ferent plant spacings. Crop
Science 22:560-564. Ingl., Sum. Fngl., 11 Refs., Nlus.

Cassava. Seleciion. Tuber productivity. Harvest index. Spacing, Inheritance. Field experi-
ments. Colombia.

At the Centro Internacional de Agricultura Tropical, 29 genotypes were evaivated on
medium to high fertility soils ir a relatively moderate tropical climate for single-plant yield
. aad HI in segregating populations and single-row trials at different plant spacings. The same
genotypes were also evaluated for unit-area yield in a replicated lirge-plot trial to assess
efficiency of selection. Broad-sense heritability for the yield of a single plant in segregating
populations was much higher than that tor 13, regardless of the spacing used. The corre-
lation of single-plant yield in segrcgating populations with urit-area yicld was invariably
lewer than the correlation of HI wich unit-ares yicld. Tbis result indicaces that Hl is a better
selection criterion than is singie-plant yield in segregating populations or in single-row trials,
when the final objective of the selection is unit-area yield. Competition between genotypes
appeated to be the major cause fora low correlation between single-plant yicld and unit-area
yield. The most efficient spacings were 1 x 2 m in segregating populations, and Z m betv/een
rows in single-row trials. (Author’s summary) GO1 D02 D03
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17532 PERALTA S., MM, 1982, Reglamentacion cuarentenaria sobre semilla se-
xual y asexual de papa y yuca en Repiblica Dominicena, (Quarantine regulations
on cexual and asexual potato and cassava seed in the Dominicar Republicl. In
Rocy, W.M.; Hershey, C.D. Maiamud, 9.8, eds. Taller Latinoamericane sobie In-
terczmbio de Germoplasma de Papa y Yucea, lo., Cali, Colombia, 1982, Memorias.
Cali, Centro Interngeional de Agrizultura Tropical. Seric CIAT 03SC-6(R2). pp.73-
77, 277-295. Spun., 274 Rels,

Cassava, Germplasm, Quarantine measures, Dominican Republic.

In the Dominican Republic, appropriate regulations and laws for .U quarantine services
were Ist applied in 1974, The impoitation of genctic materials is contemplated under the
Law 4990 of plant quarantine which authorizes the Plant Health Department (PHD) to
supervise, evaluate, and aceent or reject these materials, The PHD coordinates with the Seed
Department the phytosanitary measures of the process of seed multiplication, certification,
and commercialization and defines pathogen tolerance %, disinfection methods and
products, regions not considered apt for cassava cativation, and sampling method and
frequency. There are no special decrees regarding the introduction 6f cussava propagation
material; it is almost absolutely prohibited to import cassava propagation materia! trom
Africa, the Middle Fast, and Asia. The sultiplication ana selection of cassava planting
material corresponds te the Department of Agricultursl Research: the quarantine service also
eftects a tollovv-up. The need of techmeal experierce and infrastructure in order to mainiain
germplasm exchange with other countries s highlighted. As of 1982 there will be a post-
entry quarantine station and 2 fraigation chambers according to internationa! standards.
(Summary by 113, Trans, by .M. 1) GO

049¢,

17533 BUSTAMANTI R, I, 1982, Reglamentacion cuarentenaria para el mate-
rial genétice de yucz y papa intraducido en Colombia, (Quarantine regulations for
mtroduced cossava and potato genctic material in Colombia), Ii Roca, W.M.;
Hershey, C.D. Malamud, O.S., eds. Taller Latinozmericano sobre Intercambio de
Germoplasima de Papa y Yuea, 1o., Cali, Colombia, 1982, Memorias. Cali, Centro
Internacional de Agricultura Tropical, Serie CIAT 03£C-6482), pp.15-21, 239-251,
256261, 277-295, Span., 274 Refs., Hlus.

Cassava, Germiplasm. Quarantine measures, Propagation materials, Colonibia,

Basic requirements for importing cassava genetic material (sexual and asexual) are given,
The Instituto Colombiano Agropecuarie (ICA) is responsible fer issuing the phytosanitary
certificate, after determining the origin, type, transportation system, destination, snd name
of the organization held responsible tor the material. The Centro Internacional de Agricul-
wra Tropical (CIAT) has to file a ditterent request tor cach species it wants toiniport, Both
institutions jeintly supervise exportation, The general criteria of the phytosanitary follow-
up of plant material auported by CIAT (Agrecinent no. 6A signed by 1CA and CIAT) are
annexed as vell as Colombian taws and legislations en plant production, unregisterrd phyto-
sanitary problems in Colombia, und governmental requirements for petato seed certification
in the country. (Stnmary by 1.3 Traiss. by L.M.1) GO
0497

17542 LOZANO, 1.C.; JAYASINGHLE, U, 1982, Problemas fitopatoldgicos de la

yuca diseminados por sumilla sexual v asexual, (Pathologic prohlems of cassova

disseminated by sexual and asexual sced). [n Roca, WM. Hershey, C.D.; Malamud,

0.8., eds. Taller Latinoamericano sobre Intercambio de Germoplasima de Papa y

Yuca, lo., Cali, Colombia, 1982, Memorias, Cali, Centro Internacional de Agricul-

tura Tropical. Serie CETAT 03SC-6(82). pp.11E-116, 277-295. Span.

Cassava. Germplasn:, Quarantine measurces. Disease transmission, See:d, Cuttings. Colombia,

55



Among sexual seed-disseminated pathogens are those that infest the seed after dehiseence
and probably cause abundant mucilaginous propagules (Colletotrichun: sop., Lhoma spp.,
Diplodia spp., and Santhomonas campestris pv. mamhotis) and those that also infect the
seed (X campestis pv. maniliotis and Colletotrickum spp.) without excluding the possibilj-
ty of oier agents. Among the pathogens disseminated by plant maierial, commonly used in
caseava prepagation, localized pathogens which sometimes have symptoms specidic o the
causal agent and other times, symptoms (meduliar, cortical, and epidermic degradation)
common to other species are mentioned. Systemic pathogens, on the other hand. include
fungi (. manihoris), bacteria (X, campestris pe. manilions and py. cassarae), and viruses
(their wiontitication can be made by seroloasy, bioassays, or by protein analysis- techniqgues
that have not been sutficiently develoge ). Therefore, the introduction of plant materjal
should only be done when sirictly necessary. taking wvery possible precaution. Recommen-
dattons on how to reduce the risk of pest dissemination are given, The efticiency of sanitary
measures to protect casava planting materi! depends on the correct application given by
donors and receivers. /Summary by LI Traas. by o M1 ) GOT EOO

04%a
17534 VALENCIA i., I. 1982, Reglamentacion cuarentenaria sebre la semilla
de papa y yuca en Perd, (Quarantine regulations jor poteto and cassava seed
Peru). In Roca, WAL Hershiey, C) Malamud, 0.8 . eds, “Caller Latinoamericano
sobre Intercambio de Germoplastie de Papa v Yuca. lo., Cali, Colombia, 1982,
Memoriaz, Cali, Centro Internacional de Agricultura Tropical. Seric CIAT 03SC-6
(82). pp.65-71, 277-295. Span., 274 Rels.

Cassava. Germplasin. Quarantine measures, Reserrch, Cassava programs, Pera,

Difterent aspects ot handling, phytosinitary follow-up, research, and release of potato
genetic material to users av: exumined along with the rofe of divierent Peravian institutions
and the Centro Internacienal de o Papa, Reparding cassava, the Fstacion lxptl. Agricola
La Molina has a germplasm bank with 260 var. trom several countries and 36 hybrids,and
greenhouses toisolate gen etic material, Curreatly, there are ne specitic programs for cassava
breeding in Peru. There are no legal objections in fosee on lutroducing cassava material into
the conntry as long as the phytosanitary importation permit and the otticial phytosanitary
certificate of the ountry of Hrigin have been pranted. The ¢ blishment of a center in the
Selva region (Tarapoto, department of San Martin) to investigate and multiply cassava and
prowote its cultivation is planned. (Summary by LB, Trans, by 1 .M. I.) GOl

0499
17531 MONTALDO, A QUINTERO, F. 1982, Reglamentacion cuatentenaria
sobre la semilla sexual y asexual de yuca en Venezuela, (Quaraniing regtiations Jor
sexual and asexual cassava seed i Venezuela), In luca, WML Hershey, CDg;
Malamud, O.8., cds. Taller Latincamericano sobre Intercambio de Germoplasma de
Fapa v Yuca, lo,, Cali, Colombia, 1982, Memorias. Cali, Centro Internacional de
Agricultura T spical. Serie CIAT 03SC-6482). pp.79-82, 277295, Span., 274 Refs.

Cassava, Germiplasm. Quarantine measures, Venezucta,

Governmental decrees on the transter of cassava propagation marerial in Venezuela ure
given, These forbid the transter of propagation material from the states of Anzodtegui and
Monaga  to the rest ol the country, eacept roots tor consumption and with the cosre-
sponding permit, importation of cascava seed, plants, and plant parts is forbidden exeept tor
rescarch purposes and after e correspondine authorization and tultitlment of sanitary
rerulations. These deerees are contemplated in the Law on Plant and Animal Heaith Pre-
tection, their entorcement corresponding to aational and state acthorities, plant health
iispeetors, customs and post office officials. Recommendations melnde the introduction of
domestic quarantines, 1 census of caveava pests and diseases in Venezuela, ideptification of
types of pathogens, a study on the advantaees of applying {ungicides, insecticides, and
miticides, and crop rotation. Fally, it i steessed that the coresponcing authorities and
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institutions should undertake an integrated cassava program for adequale planning, coordi-
nation, and control. (Sumamary by LB, Trans. by L.M.F.) GOl

0500
17526 RODRIGULZ B., A, 1982, Llintercambio de germoplasma de yuca en Co-
lombia: aspectos que requieren investigacion, (&xchange of cassava germplasm in
Colombiz: aspects requiring rescarch), In Roca, W.M.; Hershey, C.D.: Malamud, G,
., eds. Taller Latinoamericino sobre Intercambio de Germoplasma de Papa y Yucy,
lo., Cali. Colombia, 1982, Memorias. Cali, Centro internacional de Agricultira Tro-
pical. Seric CIAT 035C-6(82). pp.187-189, 277-295, Span., 274 Refs.

Cassava, Germplasm. Research, Colomibia,

Collaborative aspects between the National Tuber Crop Frogram of the Instituto Colombia-
no Agropecuario (ICA) 2nd the Centro Internacional de Agricvltury Tropical (CIAT)
regarding the multiplication and handling of cassava genetic material are brie{lv mentioned.
The utilization of material available at both institutions (2600 accessicns at CIAT and 250
clones at ICA) is emphasized. Recommendations inchide a more precise determination of
the componeats involved in the concept of cassava quality, especially that for table use, On
the other hand, its use in animal fecd Bnplies the selection of material containing a high DM
content, Advantage should be taken of the genetic characteristics of local or regional var.
Finally, it is proposed that CIAT should publish a periodic report on its cassava germplasm
collection, thus facilitating the establishment of collections in sites of interest or so far
unexpleited. (Summary by LB, Teaus. by 1M 1) GO

0501
16207 MACHADO, LE.1. 1976. Methoramento da mandioca no Kio Grande do
Sul. (Cassava breeding in Rio Grand: do Sul), IPAGRO informa [4:28-30. Port.,
Mus.”

Cassava, Plant treeding, Tuber productivity, Brazil,

A Uriel account is presented on cassava breeding for productivity and diszase resistance a
the Estagdo Exptl. da Taquan, RS, Brazil. Yields of 48 t/ha have been obtained with no
fertilizers with hybrid S 18-7, which also outyiclded its parent var. M, Vassourinha T §in all
trials (35,895 vs. 34,020 t/ha in 1973-75). {Summary by J.1..8.) GOl DO3

0502
17527 LZLETA, I.N.; CUNHA, M.A.P. DA 1982. [l intercambio de germoplasma
de yuca en Brasil, (I'xchange of cassava germplasmi in Brazil), In Roca, W.M,;
Hershey, C.D.; Malamud, O.S,, eds. Taller Latinoamericano sobre Intercambio de
Germoplasma de Papa y Yuca, lo., Cali, Colombia, 1982. Memorias. Cali, Centro
Internacioral de Agricultura Tropical. Seric CIAT 03SC-6{(82). pp.177-181, 277-
295. Span., 274 Refs.

Cassava, Germplasm. Brazil,

Cassava genetic material enters Brazil througit the Centro Nacional de Recursos Gendticos
(CENARGEN) for the Centro Nacional de Pesquise de Mandioca y Fruticultura (CNPMF),
which determines the technicat and financial viabilily of all research work carried out in
cassava, The Nationai Rescarch Progrim on Cassava {(PNP-Mandioca) recommends the
course of rescarch to be followad for 3 yr; its objectir ¢ is to {ind solutons to current or
poteatial problems of the fanmers when giowing cassava, Garmplasm exchange should be
directed towaeds solving the preblems found by PNP-Mandioca. The CNPMI acts as an
active germplasm bank, enriched with mateial from dJifferent regions of Brazd, and
distributes the material available in the germplasm bunk (approx. B0O entries). Major
problems in cassava cuitivation ace listed and restrictions o germplasm exchange inside and
outside the countiy are discussed. All cassava material that ente.s or leaves the country
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should do so as it vitro meristem cultures, The entry of materials from Atrica is torbidden
and the entry of material from countries that have African materials in their collections is
restricted. Material introduction should focus on the solution of specific problems and not
on increasing genetic diversity, since Brazil is the center of origin of the species. Moreover,
germplasm exchange should have carly-maturing, high-yielding cv. (Surunary by 1.B. Trans,
hy LMI) GO

0503
17530 HERSHEY, C.H. 1982, Kl germoplasma de yuca conservado en el CIAT.
(Cassava germplasm conerved ar CIA 7). In Roca, V/.M.; Hershey, C.D.; Malamud,
O.S., eds. Taller Latinoamesicano sobre Intercambio de Germoplasma de Fapa y
Yuca, lo., Cali, Colombia, 1982, Memorias. Cali, Centro Internacional de Agricul-
tura Tropical, Serie CIAT 0358C-6(82) pp.93-102, 277-295. Span., 274 Rets., lus.

Cassava, Germplasm, Plant breeding. Adaptation. Productivity, Colombia.

The Ceontro Inteinacional de Agricultura Tropical (CIAT) currently maintains a collection of
2676 accessions tfrom 1§ countries and has developed an effective system to conserve in
vitro cassava seedlings tor approx. 2 yr in a sterile artificial medium in test tubes. Six basic
combinations of <oil and climatic choracteristics for cassava cultivation have also been
determined. CTAT's key strategy has been to test the gertaplasm bank in cach one, In 1973
the intensive testing of cassava germplasm and parental selection began. CIAT produces
150,00C-200,000 hybrid seeds/yr o which 50,000-60,000 arc ptanied at CIAT and the rest
stoted or sent to other couniries. Selected Lues go through the tollowing stages: 5, gene-
1ation, observition in the field, yield trial, and regional trials. CIAT's new hybrids, cu'ti-
vated with improved technology, can triple the yiclds of local ver, (CM 321-188, 11.4 t DM/
hafvr). Important characteristics of cassava are discussed und some gencralizations on
CIAT's germplasm collection are poinied out on the basis of the information gathered in
numerous evaluations. The basic cassava breeding procedure is summarized and the im-
portance of the information tlow from both the point of view of selection as well as the
farmers” is highhghted. International germplasm (sexual and ascxual material) diztribution
is discussed. (Summary by 1.B. Trans, by .M. I) Gol

See also 038y 0452
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H00 NUTRITION

HO1 Cassava Foods and Nutritive Value

0564
17150 JOAO, W.S.J.; LLIAS, L.G.; BRESSANI, R. 1980. Efecto del proceso de
coccién-extrusion (Brady Crop Cooker) sobre el valor nuiritivo de mezclas elabora-
das a base de frijol caupi’ (Vigna sinensis)-maiz, y de frijol caupi-yuca. [Effect of
the cooking-extrusion process (Brady Crop Cooker) on the nutritive value of
cowpealraaize and cowpea/eassava blends]. Archivos Latinoamericanos de Nutri-
cion 30(4):539-550. Span.. Sum. Span., Lngi., Port., 18 Refs., Hlus.

Caseava. Diets. Nutritive value. Laboratory animals. Methionine. Cooking, Human nutrition.
Guatemala,

Cowpea/maize (65:25) and cowpeafeassava (72:18) blends were extrusion-processed in a
Brady Crop Cooker at an extrusion temp. of 290-300°C. Protein nutritiona) value of the raw
and extruded products was evaluated in rat feeding trials, with and without met, supplemen-
tation. Data are given for rat growth and PER. For both blends, PER was improved by
extrusion andfor met, supplementation. PER of the extruded met.-supplemented products
was equal (2.6) for both blends. (Swummary by Food Science and Technology Abstracts)
HO1

0505
17510 PALOMAR, L.S.; PEREZ, 3.A.; PASCUAL, G.L. 1980. Wheat flour
substitution using sweet potato or cassava in some bread and snack items. Annals
of Tropical Research 3(1):8-17. Engl., Sum, kagl,, 2 Kefs., llus.

Cassava. Casszva flour. Breads. Composite flour, Cassava bread, Philippines.

Cassava and swee! potito Joui were processed and used to subsiitute wheat tlour from the
20-190% level in some veast breads (pan de sal and hot rolls), quick breads {paborita, cheese
crackers, and coconut cookies) and snack items (polvaron, gollorias, und doughnut). Cassava
and sweet potato flour have @ coarser texture than wheat flour but Ci- approximates the
color of wheat tflour. CIF has almost simitar chemical vroperties. as wheat flour except for
protein and crude fiber; sweet potato flour differed in protein, texture, and color. Prefer-
ence tests showed that products with root crop flour, except doughnut, were preferred by
consumers. Based on cost analysis, root crop flour is a good substitute for wheat tlour.
(Author’s summary) Hiy |

0506
16659 PREIMA, I.; VIMALAKUMARI, N.K., USHA, V.: UKKURU, M. 1982,
Indian dishes with cassava. Trichur, Kersla Agricultural University, 147p. Engl.

Cassava. Human nutrition. Iadia.

Recipes are given of 180 Indian dishes, which use cassavi s basic ingredient in main dishes,
side dishes, or snacks. A detailed survey was conducted on various aspects of cassava with
emphasis on the methods of incorporation in foed preparations among the rural population
of Kerala State. It was found that there exists ¢ lack of ability to innovate new reeipes;
therefore, lab. expt. were conducted with cassava, substituting potato in well-known Indian

59



preparations. All recipes were evaluated regarding their nutritive value, cost, and accepta-
bility. Several appendixes of great use in the preparation of these recipes are included.
(Summary by IB. Trans. by L.M.F.) HO1
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HO03 Animal Feeding

0507
13223 KITPANIT, N., KHAJARERN, JM.; VIBULCHAL, A. 1979. Biological
titration of Thai cassava root products of various quality grades, trial 11. /n Khon
Kaen University. Faculty of Agriculture. Cassava/nutrition project; annual report
1978. Khon Kaen, Thailand. pp.112-122. Engl., 7 Refs.

Cassava. Cassava flow., Swine. Animal nutrition. Animal physioogy, Diets. Thailand.

In & randomized comylete block design with 3 replications and 4 treatments, the feeding
values of cassava root meal of grades A, B, and C (quality scores > 80 points, 70-80 points,
and 70-75 points, resp.) fed ad libitum in pig diets. Each treatment inclided 3 pigs with an
av, initial body wt. of 14 kg. Treatment 4 was a commercial diet used as check. The levels of
cassava used in the starting, growing, and finishing dicts for cach treatment were 50, 60 and
70%, resp. Feed consumption and body wt. were measured at 7-day intervals during the
entire exptl. period which was considercd tenminated when the av. body wt. ef the Digs
reeched 100 kg, The 2nd largest animal ip cach group was staughteied to measure the
dressing % , carcass length, back fat thickness, iodine no. of leaf fat, kidney wt., liver wt.,
stomach wt., and cross-sectional area and proximate analysis of Longissimus dorsi muscle,
Av. daily gain was significantly higher (P=0.05) for the com-aercial diet in every growth
period (0.552, 0,695, and 0.508 ky tor starting, grewing, and finishing periods, resp.)
compared with the other treatments (0,262, 0.542, and 0.560, resp. for grade A cassava;
0.320, 0.509, and 0.598 for B; and 0.293, 0.449, and 0.379 for C), except with grades A
and B for the finishing perind. A similar trend was cbserved for wt. gain (growth rate). The
efficiency of utilization was higher for the commercial diet (av. 2.87 kg/kg gaincd) than for
grades A, B, and C (3.19, 3.33, and 3.63 kg/kg gained). Pigs fed the commercial diet reached
market wt. quichzr (158.33 days) than those fed grades A, B, and C (18,67, 186.00, and
212,67 davs, resp.. No differences were observed smong treatments regarging carcass
characteristics, 1t was concluded that only grade A and B cassava can be used in levels up
to 50, 60, and 70% for staiting, growing, and finishing dicis, resp. These dicic shouid
include high quality protein, Feed enhancers and favouring should be incorporated into
starting and growing dicts to increase feed intake. (Swnmary by A.J.C. Trans. by LAE)
HO3

0508
16521 TEWE, 0.0.; MANLR, J.H. 1981, Performance and pathophysiological
changes in pregnant pigs fed cassava diets containing different levels of cyanide.
Research in Veterinary Science 30:147-151. Engl., Sum. ingl., 15 Refs,, Nlus.

Cussava. Swine. Animal nutrition. Diets. Cyanides. Animal physiclogy. Toxiology.

Lighteen pregnant Yorkshice gilts were alletted to 3 equal groups and fed fresh cassava diets
containing 0, 250, and 500 mg cyanide/kg of fresh cassava offered Dietary cyanide level
had no significant ceffect on either the no. or the wt. of 110-day-old fetuses. Serum SCN
conen. was slightly but not significuntly increased in the 500 ppm cyanide group and serum
protein-bound. 1 decreased during gestation in all groups. Fetal serum SCN cenen. was
signifizantly (I < 0.05) higlier in the group fed 500 ppm added cyanide. A smal! increase in
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maternal thyroid wt. with increasing levels o cyanide was observed. Pathological studies
shewed proliferation of glomerular ceils of the Kidney in pilts i all groups and reduced
activity of the thyroid gland in gilts fed 500 ppm cyanide. Cyanide fed during gestation did
not efiect performance during lactation. Milk SCN and colostrum 1 conen. were significantly
(I < 0.05) higher in the group fed 500 ppm cyanide. fAuthor’s susmary) HO3

0509
16602 SOARES, M. DI O NEVES, LI5. 1978, A mandioca na alinientacio de
suinos, (Cassava in swine nutritionj. Lavras-MG, Ministério da Lducagiio ¢ Cultura,
Escola Superiur de Agricuitura de Lavras. 24p. Port., 35 Refs.

Paper presented at Curso Intensivo para Capacitiyido de Téenicos na Cultura da
Mandioca, Lavias, MG, 1978,

Cassava. Animal nutrition. Swine. Processing. Research, Nutritive valuc.

A Driet literature review on the use of cassava in swiice nutrition is piven; the var, used,
methods of processing, nutritive value. and a briet summary ol the major results of research
conducted during 1928-74 are included. (Summary by .G Trans, by 1.M.}.) H03

0510
16270 BALGGUN, 0.0.; FFTUGA, B.L. 198!. Methionine requirement of
weanling Large White x Landrace pigs as determined by plasma urea concentration,
nitrogen retention and sume urinary nitrogenous components. Journal of Nutrition
PITOOX:1025-1032. Engl, Sum. Fngl., 20 Refs,, ltlus,

Cassava. Laboratory experiments. Swine, Dicts. Cassava meal, Methionine. Animal nutrition,
Nigeria,

The met. requirements of weanling Large White x Landrace pigs fed a 20% protein CM-
SEM dict were evaated using N balance, plastia urea conen., urinary nitrogenous end”’
products, and the index (allantoin/urinary urea) x protein intake (A/U x Ip). Sensitivities
of the response criteria to sex differences in met. requirements were compared. Allantoin
exeretion consistently and significantly (P < 0.05) incressed with increasing met. levels to a
meX. of 055% total met, Max. N retention was observed in diets containing 0.55,0.47, and
0.55%  total met. tor castrated males, females, and the poolad data for both seXes, resp.
Min. urca conen. in plusma was obtained with the diets containing 0.55% met, The index,
+ AU X p, showed that the diet was better utilized when 1t contained 0.63, 0.5S, and
0.63%  totas met. in castrates, temales, and combination of the 2 sexes, resp. fAuthor’s
sunimary) HO3

0511

17517 ADLEBOWALF, i.A. 1981, Reemplazamiento del mafz por cdscaras de fa
yuca iermentada (Maninot utilissima Pohl) en raciones para ovejas. (Maize re-
placement value of fermented cassava peels in raiions for sheep). Produccion Ani-
mal Tropical 6(1):58-64. Spun., Sum, Span., 16 Refs.

Cassava, Sheep. Cortex. Fermented preducts, Digestibility. Bry matter, Svppletnents, Costs.
Incomie, Nigeria,

For 6 mo. groups of 6 sivep were piven 20, 40, and 60% fenmented cassava peel to replace
maize in the control diet of maize 60, groundnut cake 10, brewer's dried grains 20, and
dried cassava leaves 4%, DM digestibility was 80, 76, 64, and 84% , wi. gain 10.8,6.9, 5.5,
and 12,0 kg, and reed intake kg wi, gain 7.8, 109, 11.8, and 7.4 ky, resp. ‘The use ot 20,
40, and 60% peet mereased the cconomic retuin by 15,13, and 19%, resp. (Summary hy
Nuwrition Absnacts and Reviews) 1103
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0512
17518 TEELUCK, J.P.; NICCLIN, R.; HULMAN, B.; PRESTON, T.R. 1981.
Apuntes subre ¢f uso de la yuca (Manihot esculenta) como fuenie combinada de
prateina y forraje para el crecimiento de beczrros alimentados cor dietas de mela-
zajurea. (A note on the use of cassava os a combined protein aid forepe source for
growing cattle fed molassesfurea). Preduccion Animal Tropical 6(1):90-93, Span,,
Sum. Span.. 3 Refs., lllus,

Cassava, Calves. Animal nutrition, Diets. ‘orage. Supplements.

Two groups of 4 weaned calves were given a basal dizt with inolasses and urea at 2.5% and
fresh cassave forage at 4% of fivewt. daily. Av. daily pam with the basa! diet was 191 g and
with « supplement of cottonseed mcal at 200 g daily. 488 g: corresponding feed intakes
were 1S and 6.43 Kg/ke gain. (Swmmary by Nuirttion Abstrazts and Reviews) H0O3

0513
17547 MAINL S.B. }981. Cuisava: a protein-rich anima! feed. Indian Farming 30
(11):27,29-30. Lngl.

Cussava, Tubers. Leaves, Nutritive value. Feeds and feeding. Cassava meal, Cassava chips.
India,

The putritive value of cassava leaves wnd tubers (chips and meal; as a supplemient in animal
teeding is analy zed and ciscussed. ‘Tables on the chemical composition of cassava chips and
Nour and recommerded teed tormulae are included. (Semmary by .65, Trans. by 1.M.1°)
1103 C03

0514
17.5¢ HOYOS M., €. 1982, Comparacion de dos niveles de hazina de yuca prove-
niente de variedades con alto y bajo contenido de cianuro et dietas para pollos de
engorde, /Comparison of two levels of cascava meal from varicties with low and
ligh cyanide content in diets for broilers), Tesis Zoot. Palmira, Universidad Nacio-
nal de Colombia, Facultad de Cienclas Agropecuarias. 125p. Span., Sumi. Span.,
Engl, 61 Rets., lHus.

Cassava, Chicks. Cassava meal, HCN content. Digestibility. Feeds and feeding, Costs,
Cyanide. Animal physiology. Animal nutrition. Colombia.

Twe expt. were aarried out at the exptl, farm of the Animal Husbandry Section, U. Nacio-
nal (Palmira, Colombia), to compare the nutritive value of 2 levels (10 and 20% 3 of (M
from var. with low and high cyanide content in rations for broiiers. In the 1st trial, 840 vne-
day-old, mixed sex, Arbor Acres broiler chicks were randomly assigned to cach of 6
treatments with 4 replicates/treatment. Fach pen constituted an exptl. unit with 35 chicks.
CM from the high-cyanide var. M Col 1684 and the tow-cvanide var, M Cof 113 was used.
F'he 2nd trial included 735 chuckens in a similar arriggement but with 7 dietary treatments
and 3 replications each; in this expt. M Col 113 was replaced by var. Llanera Sun-drying on
canerete floor of chips from roots of cassava var. M Col 1684 and M Col 113 and Llanera
produred CM with the Tollewing av, total cyanide content, expressed on DM basis: 115
(9% s Tree-CN), 3ELT 1% as frec-CN), and 20 (33% as free-CH) mpfkg, resp. A commercial
dict was used as controb and the test dixts with fised levels (10 and 20%) of CM were
balanced by min.cost teed fornmlation using linear programming. All exptl. chicks were fed
the diets and water wd libitum, Live wt. and feed consumption were recorded weekly,
Results of the Tst expt. demaonstrated the superiority of the commercial diet; however, diets
containing 20%  CM produced better results than those with 10%  for both Cil used,
suggesting that there is no apparent tosic effect at these levels, It was evident that the lower
feed intake of the chichens ted the CM-based dieis wa partially res 1vinsible tor the inferior

63



rerformance of these groups. Observaiions during the exptl. period indicated that chickens
fed CM diets spent more time cating compared with those fed the control diet. For the 2nd
expt. 2 additional treatments were studied by eupplementing th: 20% CM dict with
sufficient amous? of vegetable oil to increase the RIE of these dicts by approx. 5%. Overall
results were better than those reperted for the Ist expt. The addition of vegetable oil
resulted in similar body wt. (+ 2.18 kyy and better feed conversion than the group fed the
commercial diet (2.08 vs, 2.19). These preLminary results indicate that CM, adequately
processec from cassava var. costtairing high-cvanide lev:ls, can be used in broiler rations up
to 20% without eny deleierious ettect from the nutritional point of view. Hewever, since
cassava-bused diets require increased amount of cxpensive protein sources, econemic consi-
deration will be a determinant factor., (Author’s summary) H03

HO<4 HCN Toxicity and Detoxification

Seeulso 0390 0532



100 PROCESSING, PRODUCTS AND USES

101  Cassava Starch and its Properties

0515
17197 EVANS, LD.; HAISMAN, D.R. 1979. Rheology of gelatinised starch
suspensions. Journal of Texture Studics 10(4):347-370. Engl,, Sum. Engl, 22
Refs., Hlus.

Cassava, Cassava starch, Gelatinization, Analysis,

When starch powders (corn, potato, cassava, and wheat flour starches and modified corn
starch) were mixed with water and heated at or above the gelatinization temp., the granules
absorbed large quantities of wates and formed a viscous paste. The gelatinized pastes were
shear-thinning fluids, whose flow curves fitted the expression n = ky™ over a wide range of
shear rates (where n = apparenc viscosity, k and m are constants, and y = shear rate).
Behavior at very low shear rates indicated the existence of a yield stress. Under oscillatory
shear the elastic meduli of the pastes consideraoly exceeded the loss moduii, and both
showed only weak dependence on freqlicney over the range 0.002-2.5 lz. The apparent
viscosities, pseudoplasiicity constants, yield stresses, and elastic moduli of the pastces were
all conen.-dependent, assuming significant values only wiien the stareh level exceeded 2 min.
conen. In many cases this threshold conen. corresponded closely to the point at which the
vol. of flocculated swollen starch ganules just filled the total vol. of the system, (Author s
stemmary) 101

0516
17196 RAL™1J.; AGNEL, J.P.; DAUBERTE, B.; D'URBAL, M.; SAINT-LEBE, L.
1981, CGam.na radéolysis of stirches desived from diffesent foodstuffs, 1. Study of
sorae induced carbonyl derivatives. Starch 33(6):188-192. Lngl, Sum. Engl.,
Germ,, I'r.,, 12 Refx, lllus.

1Cassava, Cassava starch, Irradiation, Analysis.

Maize, amylomaize, waxy maize, bread wheat, cassava, rice, haricot bean and potato starch
were dirradiated at 0-30 kGy (1 kGy = 0.1 Mrad), and the total carbonyl derivatives,
malonaldehvde, formaldehyde and acetaldehyde were determined, Results, shown graphical-
ly and in tables, revealed that the zmounts of y-radiation-induced carbonyl derivatives were
not preatly affected by starch source. For cassava, these were 0.40, 5.9, and 2.4 pyp for
malonaldehyde, tormaldehyde, and acetaidehyds, resp. The ratio between max. and min.
values was always < 5; the ratio-induced amouats in maize starch (reierence material) did
not differ by > 30% from the m2an valves tor the other starchies; and the carves showing
the effects of radiation dose, atm. (0, oi N,), MC (up to 25%) had the same shape tor all
types of starch, It wes conciuded that, as the amounts of othier radio-induced products
previously found in maize or bread wheat starch (glyceraldehyde, dihydroxyacetone,
2-hydroxymalonaldehyde) are very small, it is not worth continuing these studies any
tarther. fSummary by Food Scicnce and Tecimology Abstracts) 101
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102 Uses, Industrialization, Processing and Storage

0517
16271 RAJA, K.C.M.; SREEDHARAN, V.P.; ABRAHAM, T.L.: SREEMULANA-
THAN, IL; MATHEW, A.G 1976, Effect of Iractional sieving on some quality
aspects of cassava flour. Journal of Root Crops 4(23:17-21. Lngl,, Sum. Lngl., 13
Refs.

Cassava. Tubers. Starch content. Fibre content, Water content. Screening. Cassava flour,
Protein content. Ash conient. Sugar content. India,

Two popular cassava cv., (i) local vhite and (i) red (Malavan<4) were used to compare the
physicochemical and cooking quality characteristics of their flours. Cassava was made into
diy chips, which were hand-pounded imto a uniform sample or further blended mechanicalty
for 5 or 30 s, and the stickiness of sieved fractions was examined. Direetly ground samples
of dry chips were also prepared and sieved through mesh sizes 8-100. Particles of > 85 mesh
size (coarser) had lower starch content (82.0-85.5%) than those of < 85 mesh size (85.1-
90.3%). Cocking quality was greater in the coarser flours, as was free sugar %(0.54-0.99 vs,
not deicctable-0.32), fibre % (2.05-2.60 vs. 0.75-1.69), ond protein % (2.00-2.57 vs. 1.65-
1.86). Finer fractions were undesirable as revards stickiness, mouth feel, and appearance,
and so could not be direetly used, but are suited 1o incorporation in starchy products,
(ummery by Food Science and Fechnology Abstracts) 102 CU3

0518
16242 KAWABATA, A GARCIA, V.V.; RGSARIO, R.R, DEL 1932, Processing
and utilization of root crops in the tropics. /n Uritani, l.: Reyes, F.D., eds. Bio-
resources investigation on production, storage, processing and vegewation of root
crops in the tropics. 1981 Interim Report. Nogoya Jupan, Nagoya Unijversity Co-
operation. pp.63-83. Lnal., Sum. Engl., 8 Refs., Hlus.

Cossava. Human nutrition. Fresh products, Analysis. Cussava flour, Viscosity. Uses. Philip-
pines,

The processing and utilization of root crops fcassava, taro, and sweet potatees) in the Philip-
pines were investigated. A survey on e consumption trequency ot root crops by the U. of
the Philippines, Los Baros, faculty memoers and farmers and fishenmen in Laguna province
was carried out to pain Ist hund information on the extent root crops were used in daily
menus. The frequency of consumption and preterence for noodles mage from root crop flour
and starch was studied. Howas found that noodles were eaten often and were a highly prefer-
red toodstuit. Regarding physicochemical properties of fresh cassava, pectic substances were
extracted fractionally from 2 cv., and the galicturonic acid in each fraction determined.
Tota! galactirenic acid contents were 1,14 and 1.30% for ov. Lakan W 78 and Vassourinha,
resp. In the sensory evaluation, ev. Laken W 78 was preferred te ev. Vassourinha from the
standpoints of color, fibrosity, stickiness, and mouthtee). General components of the flours
of cassava, taro, and sweet potato were analyzed through the study of their amylograph and
larinvzranh characteristics. In addition, analysis of the viscoelasticity of the dough was
conductea obtaining a profile of the physicociiemical property of cach flour. Noodles were
made from 25 and 50% CI mised with wheat flour, and kncaded with water at 30°C and
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boiling water. As control, 100% wheat flour noodle was used. Measurenients of the tensile
strength and cooking loss of the noodles indicated that the noodle was increasingly
stretchable as the amount of CIF was increased. Cooking loss was less as CI° was increased.
Sensory evaluation shewed that noodles made from 25% CI° and kneaded with boilirng water
had the highest acceprability. “Sotanghon™ style noodles were prepared from 20% cassava
and sweet potato sarches, mixed with mung bean starch: 100% mung bean starch noodle
wae used as control. Seasory evaluation showed that the 20% cassava starch noodle was
evaluated bighest. (Author’s summarv) 102 C03 1101

0519
16252 PASCHOALINO, j.t.; PEREIRA, A.S.; BERNIHIARDT, L.W.. FIGUEI-
REDO. LB.; SHIROSI:, I. 1980. Avaliagio de algumas variedades de mandioca 10
processo de congelamento. (Evaluation of the suitability of cassava varicties Jor
Jreezing). Boletin do Instituto de Teenologiz de Alimentos 17(1):73-82. Port.,
Sum. Port., Engl., 9 Refs., Hlax.

Cassava. Storage, Cultivars, Temperature, Tubers. Starch content. Protein content. HICN
content. Fibre content. Sugar content. Water content. Brazil,

Comparative studics were conducted on the suitability of 16 cassava var. (including both
white-fleshed and yellow-fleshed types) for freezing. The tubers were washed, cut into
slices 5 em thick, peeled, rewashed, frozen at 40°C, packaged in polycthylene bage {each
containing approx. 400 g cassava), and stored at 22°C, Data are given for the composition
(starch, protein, HON, fibre, reducing sugars, total sugats, moisture) of the raw materials,
peeling losses, case of peeling, and the flavor, texture and color of the frozea product,
Relutive merits of the var. studied are discussed; yellow-fleshed var. were generally pre-
ferred. Var, 1AC 289-70, which had goed peeling characterisiics, and the best texture and
color of the frozen product, is the most suitabie var. tor freezing. (Summary by Foad
Science and Technoleyy Abstracts) 192 C03

0520
16243 YOSHIL, H.: GARCIA, V.V, 1982, Processing of cassava iinto fermented
foods, fn Uritani, 1. Reyes, L., eds. Bio-resources investigation on production,
storage, processing and vegetation of root crops in the tropics. 1981 Tnterim
Report. Nagoya, Japan, Nagoya University Cooperation. .8+ 103, Engl, Sum.
Engl., 5 Rets,, Hlus.

Cassava. Processing, Cassava flour, Fermented products. Viscosity. Water content, Sugar
content. Mineral content. Amino acids. Human nutrition. Philippincs,

The svitability of Cl7as a ricc flour substitute in Philippine fermented rice cake (puto)
formulation was studied. With up to 50% substitution, the vol. and texture of the finished
product were alniost equal to that with rice tlour only, althcugh ai > 60% substitution
the puto vol, decreased and was harder or hapd vey high viscosity. The quality of fermented
black soybesn (Tausi) on the market was also determined and 2 process for Tausi-making
utilizing raw cassava was investigated. In comreercially available Tausi the liberation of
amino acids is insufticient and the product consequently less savory. A new process tor
Tausi making was developed in whickh the hydrolysis of the legume protein was promoted.
The liberation ratio of amino acids, including ghitamic acid, nearly doubled producing
excellent sensery resslts, (Author’s szimary) 102 C03

0521
16217 MAINIL, S.8.; BALAGOPAL, Co NAIR, .G, 1981, Cassava chips industry
in Kerala. Indian Farming 30(5:13-14. fng!.

Cassava. Cassava chips. Processing, Drying, Uses. Nutritive value. Carbohydrate content.
Profein content. Water content. Mineral content. Fat content. India,
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Production of cassava chips in Kerala is discussed regarding preparation, drying, storage, and
utilization of chips, and nutitive value, Vella chips (both rind and skin removed) are
commonly used as human food, mostly after sun drying, when they can be stored for
making into flours. Dried cassava chips contain 82.09% carbohydrate, 13% moisture,
2.,01% salts, 1.05% protein, 0.30% fat, 0.11%Ca, 0.09% P, 1.09 mg % I’e,0.32 mg % vitamin
B, and 341 calorics. (Summary by Food Science and Technology 4bstracts) 102 C03 HO1

0522
16245 VITTIL, P.; PIZZINATTO, A.; LEITAO, R.F.FF. 1978. Comparagio de ras-
pas de mandioca obtidas por dois processos - uso de suas farinhas em panificagio.
(Comparison of cassava chips made by two processes, and use of their flours in
breadmaking). Boletim do Instituto de Teenologia de Alimentos 59 :89-98. Port.,
Sum. Port., Engl., 12 Refs.

Cassava. Cassava chips, Processing. Cassava flour. Cassava bread. Analysis. Composition, Bra-
zil,

Cassava tubers »f the var, Branca de Santa Catarina weie used in compasative studies on the
cifects of chip size (S x 2x 1emvs, 1.5 x 1.5 x 0.5 em before drying) on the quality of the
dried product. Tables of data are given for the yield, MC, density, color, pH, acidity, and
brabender viscograph  characteristics of the 2 types of cassava chip. Smaller chip size gave
faster processing and a higher quality product. Flour was prepared from cassava chips of the
2 types, and used in breadmaking trials; 15%CF/85% wheat flour blends being used. Tables
of data are given for the specific vol., crust color, shape, crumb texture and color, and
overall quality score of the bread. Addition of CF reduces  tie quality of bread; however,
the reduction in quality was less for the CI' from the smaller chips. (Summary by Food
Science and Technology Abstracts) 102

0523
13471 LANCASTER, P.A.; INGRAM, 1.3.; LIM, M.Y.; COUPSEY, B.G. 1982.
Traditional cassava-based fords: stirvey of processing techniques, Economic Rotany
36(1):1245. Engl,, 175 Refs., [lus.

Cassava. Plant geography. Toxicity. Nutritive value. Tubers, Composition, Small-scale
processing. Cassava products,

A review on literature from major cassava producing areas is given to focus attention on the
aiversity of processing techniques and the wide variety of cassava-based food and beverages
that are produced. Following a general analysis of the cassava plant, its origins and distri-
bution, problems of toxici‘y, and the nutritive value of cassava and its products, ti.e tra-
ditional processing techniques for preparing different cassava products in tropical America,
Africa, Asia, and the S. Facific are described in turn, {Summary by A.J.C. Trans. by L.MF)
102 C03

0524
16613 1'OOD RESEARCH INSTITUTL. GHANA. 1980. Cassava rescarch at
F.R.L Newsletter 11(3):1-10. Engl.

Cassava, Rescarch, Storage. Processing, Gari, Labour, Cassava products, Piotein content.
Fitre content. Ash content, Water content. Carbohydrate content. Ghana.

Major rescarch werk carried out at the Food Research Institute (Ghana) is summarized: (1)
storage project on root crops, evaluating methods of storing cassava roots in boxes with
savedust, covered with line ruspension, and underground; (2) labor saving and rural
technology programs, consisting of the evaluation and improvement of equipment for
cassava, yari, and koXonte processing using equipment fabricated at the institute; (3)
processing and preservation program, aiming to produce pineapple wine using glucese syrup
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(as a source of sugar) obtained {rom extracted cassava starch; (4) nutrition program which
studies cassava toxicity. A table is included on nutrieni analysiz of cassava and cassava
producis slong with a list of the publications of the Food Research Institute, (Summary by
F.G. Trans. by L.M.F.) 102 C0O3

0525
17502 DATA, E.S.; ARRIENDA 11, F.Q. 1981. Village level technology on
cassava storage. Radix 3(1):17. kngl

Cassava, Ficld experiments. Tubers, Storage, Post-harvest losses, Post-harvest studies. Deteri-
oration, Philippines,

The Postharvest Technoiogy Section of the Philippine Root Crop Research and Training
Centes conducted an investigation on cassava roots to extend cassava shelf nfe and prevent
the occurrence of vascular streaking. Difterent soil types were assessed to determine the
most adequate type tor underground storage. Soil types used were sea sand, river sand, ciay,
and clay loan:. Roots stored in all types ot soil showed no evidence of vascular streaking.
Buried cassava tubers gained wt. instead of losing it. Roots burizd in river sand exhibited
the lowest % of deterioration; the highest % of deteriozation 'vas observed in cassave roots
buried in clay soil. (Swimary by F.G. Teans, £y LM 5} 102 D04

0526
16636 THANH, M.C.; LOHANI, B.N. 1978. Cassava chipping and pelleting in
Thailand,  Bangkok, Thailand, Asian Institute of Technology, Environmental
Engineering Division. 15p. Engl,, Sum. Engl., 2 Refs., Hlus.

Paper presented at Cassava iroduction and Utilization, Khon Karn University,
Thailand, 1978,

Cassava, Cassava chips. Pellets, Drying. Small-scale processing, Thailand,

Cassava chipping using Thai, Malaysian, and a newly-designed cutter was studied in order to
produce an optimal chip size and shape for drying and velleting purposes. EXpt. were carried
out with a CPM Master Modei Pellet Mill 1o determine a series of controllable parameters
including the MC of chips used in the process, their forms, and pretreatment such as
conditioning with stearn before pressing, Two different systems tor pellet cooling were also
studied, Controllable parameters for producing cassava pellets with good ronsistency and
slossy appearance are emphasized. (Author's sunenary) 102

0527
17519 CHIEPPE, F.; CARVALHO, V.D. DI; CASTRO-GOMLZ, R.; CALVIDAL,
J. 1982, Sccagem anbiental ¢ artificial de mandioca. (Natural and artificial drying
of cassava). Pesyuisa Agropecudria Brasileira 17(4):583-597. Port,, Sum. Port..
Enal, 26 Refs., Hlus.

Cassava, Cultivars. Cassava chips. Drying. Starch content, Water content, Brazil.

‘Three cassava var, (Branca de Santa Catarina, Riqueza, anc Mantiqueira) with vossibilities o
utilization in alcohsl preduction were submitted to natural (23 ¢ 2°C) and artificial (40 and
60°C) drying. Roots of several sizes were ctit into slices 0.5 em thick with @ ranging from
2,56 cm. Typical curves of watei loss as a function of siice ) and specitic surface were
made for cach var, under these exptl, conditiors. Drying rates showed signiticant difterences
among var. The starch content remained almost the same after each treatment, as indicated
by chemical and microscepic analyses. These results aie of interest in the application of
dryiny techniques for cassava preservation during handling and storage at alcohol production
plants. (Author’s surmaiy) 102 C03
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0528
17198 KUSUMAWARDIANIL AL HANDOKO, W.S.: R AKHMADIONO, S
RUMALANINGSHI, S0 1981, F'ifect of jnitial pll and cassava glucose syrup
coneentration on cthanol production, Agrivita 3(4):13-16. Fngl, Sum. tngl, 8
Rets., Nlus,

Cassava, Confectioneries. Glucose, Uses, plL Ethanol. Fermentation, Indonesia,

Alcoholic fermentation using glucose syrup trom cassava at various initial pH owas studied at
the Department of Food Science and Technology, Brawijova U, Malans (Indonesia).
Glucose syrap conen. of §, 12, 1o, and 0% twi/voly were fermented st the initial pllot
38, 45, and 5.2 AU weaumonts were replicated 4 times. Saccharonvees cercvisiae var,
dllipsoideus was used. Initial pl signtbeantly nfluenced etlianol conen.. residual slucose,
and plant citiciency. Treamments with injtial pPH ot 4.5 and 5.2 vielded higher conen. than
that o with initial pil of 3.8 Glucose concn, signiticantly intluenced ethanol coner,,
residual plucose, and plant ctticiency. The higliest ethanol conen., 7.059 (wt./vol.), was
obtained in 207 (wi./vol) glucose syrup, Plant efficiency of this treatment, however, is the
10West (54.8%0). 2duthor's sununary 102

0529
16653 WADIWA, N.D. 1977, Gari project report. /i Leakey, C.LA., od, Svim-
positnt of the interatioval Society for Tropicat Root Crops, 3rd., [badan, Nigeria,
1973, Proceedings. Toadan, Interational Institute of Tropical Agricuiture, pp.481-
485, Ingl., S Fowdc dr, Span,

"assava, Fuctories, Gari. Stacketing, Costs, Income. Processing, Ghang,

Commercial factodies have been designed in Ghana which are able to process gari econo-
micadtv. Al the machinery can be locally manualactured in Acera. The costs of a pkint to
provess 8-10 t cassava/day working tor 250 davsfyrand another to process 2-3 t cassava/day
are given in detail: these gave net returns tover 250 days) of @ 62,817 (53% capital cost) and
C 11025 (36% capital cost), resp. The plant is wavaikable (rom Agricubural Ingineers {1,
Acerit, Ghaoe fduthor's summeryt 102 200

053n
16665 RODRIGUIZ UL F. 1982, Desarrollo de teenologia aprogiada para el pro-
cesamiento de la yuca en las dreas ruraics colombianas, (Development of appropri-
ate casiara processiig technotogy in Coiombian el areas). Bogotid. Lmversidad de
los Andes. Coptro o | studios ¢ Investigacion. Serie fnvestigaciones §-2. ilp. Span.,
Suni. Span ., 3 Reta, i,

Cassava. Small-scale processing, Small-seale equipment. Rasping. Silting. Costs, Socio-
economic aspects. Colomiia,

A new tchnology was developed with low farmer investment, reducing production costs
but seeking to improve cassava tuality and prices thus increasing profitabitity. Alternatives
were fdentified by collecting information regarding the different cassava processing systeims
currently existng in Colombia as well as the ostons proposed. These ditferent alternatives
for casseva processing were analyeed in the regions of Mesa de Limones, Nilo (Folin),
Cauca, and the Llanos Orientales, taking into comsideration the level of technology used
tmeclumization, somces of cnergy ). The ecoronmic analvsis of the alternatives was con-
ducted by deteuninmge the annual vosts/t of cassavan ior cach one ol the alternatives. ke
gaiding the soval aspedr, the v g technology was elated to the torm of farmer pro-
duction fonnd e the representative regions for the ditferent ontions. The changes in techno-
logy are shovn to e representative of the esisiing social structuge in cach arca. Tables and
ligures are included. <Auihors s sammmary. Trans, by LML) 102100
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0531
16700 MULLLR, W.C., MUWLER, E.D. 1981. Recovery of starch from
amylaceous roots and/or grains as aqueous sluezries. United States Patent 4,252,900,
6p. Engl., Sum ingl., 6 Refs,, .,

Cassava. Cassava starch, Patents. Processing.

Starch is recovered from an amylaceous material such as cassava root or maize in the form
of an aqueous slurry containing substantialiy all of the soluble components (carbohydrates
and proteins) of the amylaceous material prior to processine, The matesial is milled in | or
more steps 1n the presence of water to give a slurry containing liberated starch particles and
noti-starch components. The initial aqueous starch slurry is then concentrated by removal of
water. The water removed from the initial stareh sluiry contzins soluble elements of the
starch and is recycled to restore these elements to the starch recovery system. (Author's
strmary) 102

0532
16560 INTERNATIONAL INSTITUTLE O TROPICAL AGRICULTURE. 1980.
Bitter and - *ct cassavi acceptance, Jor ——— Annual Report 1979, ibadan, Nige-

ria. p.31. L\
Cassava. Sweet cassava, Bitter cassava. Usss. Gari. Processing. Nigeria,

The mmportence of research in Nigeria on cyanide content in cassava processing and utili-
wation and censumer aceeptance was studied. Data veeie collected by admiiistering a
questionnaire to 122 farmers selected frons 2 villages eaclr in Anamibra, Bendel, Ogun, and
Kaduna States. Results show that high cyanide content is not a prerequisite for obtaining
good gari Javor; thegetore, low cyanide cassava offers no advantage. Sweet cassava (To% has
a low or :nedium cyanide content) will contirue to be grown by farmers who preter to eat
non-processed forms of cassava or do net have aceess to guri-making equipment or teciinolo-
gy. larmers, however, would quizkly adopt o high-yielding sweet cassavs var. since it would
be of importance if cassava is used for snimal feed in the futire. A new squeeze press
method for gari-making is menticued. (Suvtmary by L.B. Trans, by 1.41.%) 162 H0O4

0533
17558 PIZZINATO, A VITTI P 1979, Prodrglio de pilo tizo frances 4 base de
fa.aha composta de trige, soja ¢ mandioca. /French-type bread made from
composite wheat, sovhean, and cassava Jlors), Boletim da Sociedade Brasileira de
Ciencia ¢ Teenologia de Ajimentos 48:1-19, Poit., Sum. Port., Engl., 32 Refs,

Cassava. Cassava flour. Breads. Composite flours, Bread improvers. Analysis, Wheat flour.
Soybean flour.

The bakirg characteristics ot compnsite wheat, soybean, and cassava flowrs for preparing
French-iype bresd were assessed. tor comparison, flour from pregelatinized cassavu was
also used. Ascorbic acid, CSL, and polysorbate 80 were added to the compasite flours.
Results showed the feasibility of oreparing Irench-type bread from composite flours by
replacing 0%  wheat flour with 7% CF and 3% of defutted soybean flour. (Author’s sum-
mary) 102

Sec also 044
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103 Industrial Microbiclogy

0534
17513 THERKILDSIN, H. 1980. Symbiotic growth of a yeast and a bacteria in
batch fermentess. Biotechnology Letters 2(2):117-122, Engl., Sum. Engl., 4 Refs.,
Mus.

Cassava, IFesmentation. Laboratory cxperiments, industrial microbiology. Cassava starch.
Uses.

SCP was produced from cassava starch by symbiotic growth of the a-amylase producing the
bacterium Bacillus subtilis NCIB 8646 and the yeast Candide utilis ATCC 9256. Batch
fermentation showed that the phi fluctuations during fermentation and the concn. znd age
of the inocilum were extremely important parameters. Best results were obtained with 200
ml of 3-day old cultures of cach organism in a 51 batch fermentor at pH 5.5. The product,
in which B subtilis made up 2-5% or DM, contained 52% protein, (Sumriary by Food
Science and Tecimology Abstracts) 103
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0535

13276 NLELSON. G.C. 1982, Implications of developed country policies for
developing countries: the case of cassava. Ph.D. Thesis, Stanford, California,
Stanford University. 16 1p. Lugl., Sum. Lngl., 39 Refs., Hlus,

Cassava. Trade. Gaplek. Processing. Cassava starch. Prices. Indoncsia. Thailand.

The implications of tiic policies undertaken by developing covntrics on developing countries
are analyzed using as example the study on the factors that led to the increase in imports
of dried cassava roots (gaplek) during rec ot years in Indonesia and Thailand 2« a conse-
quence of the common agricultural policies of the Luropear Economic Community (EEC).
The international demand for gaplek products is analyzed, emphasizing their use as animaj
feed in the LEC. The performances of Thailand ard Indonesia as cassava producing
countries are compared. Technical aspects of the processing of cassave products in Indonesia
(waplek and stavch) are discussed along witih social implications, and government policies.
Price determination in international markets is discussed. LELEC policics that affect gaplek
trade are examined; the positions of 3 groups are emphasized: EEC officials, French grain
and meat prodvzers, and Dutch, German, and Belgian traders, feed compounders and meat
producers. The increase in geplek exports from Thailand and Indonesia resulted, not from
decisions 1n cither country, but of L,th domestic and foreign policies designed to effect
changes outside the agricultural sectors of the 2 countries, on the basis of the EEC demand
lor gaplek. (Summary by A.J.C. Trans, by 1M1 100

0536
13295 UNNEVEINR, 1. 1982. Cassava marketing and price behavior on Java,
Ph.D. Thesis, Stanfeid, California, Stanford University, 169p. Engl.,, 38 Refs,,
Hlus,

Causava, Marketing. Gaplek, Cassava str.zch, Cassava tubers (vegetable), Prices. Java,

The cfficiency of cassava marketing systems on Java is analyzed. Product flows (frevh roots,
gaplek, and starch) and marketing costs are documented. he ability of the maract and of
informal institutions te adapt to constraints on trade is examined, as well as the capacity
of private trade to respond  to increases in supply and demaad. The efficiency of the mar-
keting system of cassava in transmitting price incentives to producers and consumers was
studied. The marketing system on Java is efficient for both upland producers and poor
consumers who satisfy their calorie requirements with cassava, Evidence regarding efficiency
was founu in the market response to cost incentives, the degree of competition in cassava
markets, and the integration of cassava prices, Imperfections were detected in the market
system in terms of access to credit. Domestic prices follow the same trend as world prices,
indicating market etticiency. Although tne private marketing system is efficient, government
policies that have implications for improved systems include those ihat reduce costs and
stimulate competition (especially improved transport inrfrastructure and greater aceess to in-
‘ormation on markets and prices for the producers) and those related to aceess to credit.
(Stummary by A J.C. Trans. by 1.M.1°) 100
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0537
16559 BRASIL. MINISTERIO DA AGRICULTURA. COMISSAO DE FINAN-
CIAMENTO DA PRODUCAO. 1977. Maundioca (Raiz). [Cassava (Roots)). in
—. Fixagdo de pregos minimos para a safra 1976/77 das regiGes norte ¢ nor-
deste. Brasilia. pp.104-1i6. Port., Illus.

Cassava, Murketing, Prices, Costs. Cassava flour, Produciion, Brazil,

Economic aspects of cassava roots and CF in N and NI Brazil are analyzed, including
forcign and domestic mark:ts, wholesale prices, prices paid to producers, production costs,
and min, price offered. Tables are included on industrial products {dircct and derived); pro-
duction, exports, and prices tor 1970-75 for cassava roots and CI¥; production of N and NE
states for 1972-75; financiag extended to CF producers during 1970-75; av. production
costs of cassava roo's for NE states. (Summary by .G, Trans. by L.M.F.) J00

0538
16285 MATAIO, N. 1981. Economics of root crops ¢ .cdvation in the Cook
Islands, 1981. Rarotongz, Ministry of Apriculture and Visheries, Farm Managzement
Notes no. 11, 15p. Engl,, Sum. Engl., 5 Rets,

Cassava. iand preparation, Cultivation. Cosis. Pest control. Tuber productivity. Income.
Processing. Cook Islands.

Ruot crops, including cassava, sweet potato, taro, and new cocoyam, form a maior part of
the staple food on the Couk Islands (Oceania). The production environment, cultural
practices, yields and returns, and cassava hrocessing are discussed. Lxport of root crops in-
creased between 1974-80 frora 0.4 to 23 t. (Summary by Abstracts on Tropicel Agriculture)
Joo

0539
16300 MURDIYONQ.; SUTRISNO, S.; WHJOYO, P.; SCEDARMANTO. 1981,
Pattern of consumption of staple food in cassava production centre: a case study in
the village of Sumberdadap, regency of Tulungagung. Agrivita 4(3):9-11, Engl,,
Sum. Engl, 1 Ref.

Casszva. Socio-cconomic aspects. Consumption, Human nutrition. Indonesia.

A study on staple food consumption wis conducted in the village of Sumberdadap, Tulunga-
gung, Indonesia, from July-Dec. 1980. The consumption pattern ameng the villages was rice-
cassava maize, Increase of income tended to reduce cassava conswaption. An increase of
1% income would result in a decrease in cassava consemption up to 0.79%. A ncgative
correlation coefficient (r = —0.81) bewween the level of cassava consumption and that of rice
supports the hypothesis that reducing cassava consumption would increase rice con-
swsnption. (Author’s summary) J00

0540
16634 TITAPIWATANAKUN, B. 1979. Wholesale marketing of farm products in
Thailand. Bangkok, Thalland, Kasetsart Uriversity. 23p. Engl,, Sum. Engl.

Paper presented at a Seminar on Institutional Improvements in Agricultural
Marketing, Taipei, Taiwzn, 1979,

Cassava, Markcting. Trade, Theiland,

An overview of marketing organization and institutions of major agricultural products in
Thailand is discussed emphasizing maize and cassava. A tendency towards decentralized

74



marketing channels at the lecal markets was observed, Thai cassava industry development
is briefly described, especially the role of cassava products for animal feed. The industry
has beer. developed rapidly by expanding cassava chip and pellet processing for exports,
reaching its peak and ranking as the largest export profit for Thailand in 1974, The recent
development of warchouse facilitizs and bulk transportation of cassava products help reduce
the cost of exporting and transportation. (Author's summary) JOO

0541
16627 TITAPIWATANAKUN, B. 1982. The role of transnational corporation in
tapiora irade, Bangkok, Thailand, Department of Agricultural Eccnomics. Kasetsart
University. Staff Paper no. 7. 25p. Engl., Sum. Engl., § Refs,, Mvs.

Cassava, Marketing, Trade, Thailand.

The role of Thai transnational corporstions (TNCs) regarding cassava products for animal
feed is discussed. Discussion on the existence of the TNCs in the cassiva industry is included
and TNCs vperations, structure and marketing practices, TNCs and trade regulations, and
TNCs tutuiz roic zre described. The existence of the TNCs was fovnd to be mainly due to
the preliminary interest of the TNCs in cassava trade, their expertise in the non-grain feed
market in the EEC, end their shipping operation. Most of the market share belonged to the
TNCs, bui not all of them operated at a considerable vrofit margin the past 5 yr. They
cooperated amang themselves in facilitative marketing functions but not in exchange
warketing functions. Most of the trade regulations imposed by the Thzj Government during
the late 1980 have created benefits for TNCs but not for Thai exporters. The TNCs have
been pluying a major role in the cassava industry, and they are expected to make their
contributions in future in terms of technological and market developments by actively
cooperating with the upgrading of the cassava industry. (Author’s summary) J00

06542

16671 LOKAPHADHANA, T. i981. Impact of trade policy on six agricultural
exports of Thailand. Ph.D. Thesis. Minneapolis, University of Minnesota. 204p.
Engl., Sum. Engl., 71 Refs., Hlus,

Cassava, Trade. Prices. Costs, Cultivation. Processing. Economics. Thaitand.

The effect of Thai govecnment intervention in the determination of prices of 6 major Thai
agriculturel export comwmodities (rice, sugar, maize, cassava, kenaf, and rubber) was
examined. The economie efficiency of producing the 6 commodities was also evaluated and
the social opportunity cost of earning a net marginal unit of foreign excitange through
exporting the 6 commodities was measured. ‘Fhe imposition of export taxes and/or quotas
(@i EEC impart duties on cassava) depressed the domestic prices, favoring domestic
consumers and discriminating against producers. Exports were less than otherwisc would
have been. The enmipirical results showed that government interventions imposes a
deadweight loss upon the Chai society. An implicit trade distortion was the overvaluation of
the Thai currency of 6-14% prior to the historical July 1981 devaluation. Overvalustion
turther depressed producer prices and c.ports and imposes a higher social loss. The results
of the domestic resource cost caleulation indicated that the expansion and export of all
commodities under study cxcept kenat was econoinically justitied. Regardless of the
«fficiency of producticna and exports, the government interventions explicitly discriminared
heavily against rice, maize, and rubber and implicitly discriminated aginst all agricultuzal
exports through overvaluation of the baht. The results suggest a policy of freer trade and an
exchange rate closer to the equilibrium ra*e. Fmphasis should be put more on research
programs, v. hich would lead toa higher growth rate. (Author’s summary) J00
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K00 OTHER ASSOCIATED COMMOBITIES

K01 Rotational Schemes and Intercropping

0543
16277 PRABHAKAR, M.; NAIR, G.M. 1979. Pigeon pea as an intercrop with
cassava. Journal of Root Crops 5(1/2):70-71. Engl.. 3 Refs., llus,

Cassava. Inter-cropping. Cajanus cajan. Growih, Tuber productivity. India.

At the Central Tuber Crops Research Institute, studics were conducted to determine the
intluence of pigeon pea;assava intercropping on yield of both crops. Cassava var, H-1687
and pigeon pea var. Co-3 were used, planting a row of pigeon peas at a spacing of 75 cm
between 2 rows of cassava, Pigeon pea intercropped with cassava decreased tuber yield
from 24.42 to 17.49 t/ha. Pigeon pea yielded 704 kgfha and net profit was increased.
(Summary by L.M.F.) K01

0544

16244 FRAZAO, D.A.C.; HOMMA, A.K.O.; ANDRADE, E.B. DI: [980. Aspec-
tos ccondmicos em sistemas de produgio com culturas alimentares para agricultures
de haixa renda na Microrregido Bragantina, Pard, (Economic aspects in produciion
systems with food crops for low income fariiers in the snicrorcgion of Braganga,
state of Pard). Belém, Pard, Empiesa Brasileira de Pescuisa Agropecudria. Centro de
Pesquisz Agropecudriz do Trépico Umido. Boletiza de Pesquisa no. 6. 13p. Port.,
Sum, Port., Eng!., 5 Kefs., Illus,

Carsava. Field experimenss. Inter-cropping, Maize. Cawpea. Pianting. Spacing. Rotational
crops. Tuber productivity. Labour. Income. Brazil,

An economic analysis was made of multiple cropping systems including cassava, maize, and
cowpea under single and multiple cropping, as well as rotational cropping in order to find
adequate production systems for low income farraers in the Yraganga region of the state of
Pard (Brazil). The cossava/maize system in rotation with cowpea was the most clficient
among the 7 systems under study, regarding nutritional aspects, family labor utilization
during the year, and its capacity of selling surplus production. (Author's summary) K01
D03 300

0545
17180 MUTSAERS, H.J.W.; MBCUEMBOUE, P.; BOYOMO, M. 198}, Traditional
food crop growing in the Yaoundé arca (Cameroon). ki, Crop associations, yields
and fertility aspects. Agrn-Ecosystems 6(4):289-303. Engl., Sum. £ngl., 18 Refs.

Cassava. Inter-cropping, Tuber productivity. Planting. Spacing. Nutrient absorption. Soil
fertility, Cameroon.

Crop associations inciude: groundrats, maize, cassava, taunia (Xanthosoma sagittifolium),
cocoyam, plantain, okra, yam, Cucumis sativus, leafy vegetables, tomstoes, sugar cane,
tobacen, Cucurbita maxima, and Solanum sp. Yieids of grouandnut: . cassava, tannia, maize,
and plantain are 417-1464, 2700-15,00C, 1150-5000, 32¢-680, and 12,000 kg/ha, resp.
Yiclds correspond closely with the fextility of the land. Some improvement or stabilization
ot the system is possible through better crop residue and faliow management, but in order
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to raise productivity significantly, external fertility would have to be introduced. (Sunimary
by Abstracts on Tropical Agriculture) K01 DO

0546

13408 MATTOS, P.L.P. DI; SOUZA, A. DA S. 1982. Mandioca em consorciagio
no Brasil: problemas, situagdo atual ¢ resultados de pesquisa, (Cassava inter-
cropping in Brazil: problems, current situation, and resulis of research). Cruz das
Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecudria. Centro Nacional de
Pesquisa de Mandioca e Fruticultura. Documentos no. 1. S1p. Port., 24 Refs,, lus.

Cassava, Research. Iner-cropping. Beans. Maize. Rice. Planting. Spacing. Tuber productivi-
ty. Brazil,

The advantages and disadvantages of intercropping are discussed. Major factors limiting the
yields of associated crops are highlighted: limited improved technology; crop density and
prowth habit; competition for water, iight, nutrients, and CO,; inadequate planting time
and farmer’s reluctance to accept new technology. The current situation of cassava in Brazil
is analyzed; production, harvested area, and av. yield in the different states are included.
The characteristics of cassava/bean, cassava/maize. cassava/maize/bean, and cassava/rice
intercroppings are given. Results of research on single- and double-row planting systems in
intereropping are analyzed. (Summary by .G, Trans, by L.M.1".) K01 D02

0547
13210 MATTOS, P.L.P. DIE; DANTAS, J.L.L. 1981. Utilizagio do cultivo da
mandioca consorciada com feijdo. (Use of cassava/bean intercropping). Cruz das
Almas-BA, Brasil, Empresa Brasileira de Pesquise Agropecuaria, Centro Nacional
de Pesquisa de Mandioca ¢ Fruticulwira. Circular Técnica no. 02, 24p. Port., 13
Refs., Ilius,

Cassava. Intercropping. Beans. Maize, Planting, Spacing. Brazil.

Major characteristics of cassava/bean and cassava/maize/bean intercropping in the NE region
of Brazil are described. Tables are included on the production of the federal units; major
cultivation problems; effect of fintercropping os: cassava and bean yields; cassava production
in association with beans, maize, rice, groundnut, soybean, and sorghum, and tl:e resulis of
research on various rows of beans planted between double rows of cassava. (Summary by
F.G. Trans. by LAF.) KGL

0548
16201 MUTSALRS, H.J.W.; MBOUEMBOUE, P.; BOYOMO, M. 1981. Traditional
food crop growing in the Yaoundé area (Camerocn). 1. Synopsis of the system.
Agro-Lcosystems 6(4):273-287. Engl., Sum. Engl,, 10 Refs.. llus,

C-isava. Inter-crooping. Maps. Fallowing. Shifting cultivation, Tuber productivity, Came-
roon,

IFood crop growin:; in the Yaoundé area, Camercon (alt. 700 m, 1600 mm rainfal) is based
on shifting cultivation. At present the main crop is groundnut grown in association with
cassava, tannia (Xanthosoma sagittifolium), maize, plantain, and small quantitics of other
crops. Two yr of cropping is followed by a 3-5 yr fallow period. The system is discussed in
relation to the original system in which the main crop was ngon {Cucurmeropsis manii)
associated with tuber crops, maize and plantain, followed by a groundnut crop followad by
a much ionger fallow period. (Summary by Abstracts on Tropical Agricrdture) K01

0549
16572 PEARCE, S.C.; GILLIVER, B. 1978. The statistical annlysis of data from
intercropping experiments, Journal of Agricultural Science 91(3):6254632. Engl..
Sum. Engl,, 11 Refs., lllus.
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Cassava. Inter<ropping. Statistical analysis,

When 2 species (cassava-maizd) are interplanted the interpsetation of exptl, data presents
statistical ditficulties beeause the yields of the 2 crops will not in general be independent,
It is therefere desirable to have a method that will both allow significance levels to be
determined and give full importance to the treatment means of the 2 crops, It is shewn that
4 bivariate analysis of variance can be carried out with tittle ditficulty and precise tests can
be bared upon it; it is helpful to combine the 2 crops ia any way (on the basis of calorific
value or price). {Author’s summary) K01

0550
17142 WILAIPON, B.; GUTTERIDGE, R.C.; CHUTIKUL, K. 1981, Undersowing
upland crops with pasture legumes. 1. Cassava with Stylosantes hamata cv. Verano,
Thai Journal of” Agricultural Seience 14(4):333-337. ingl., Sum. Engl., 2 Refs.

Cassava. Inter-cropping. Legume crops. Field experiments, Weeding, Tuber nroductivity,
Thailand,

Iield trials were carried out to study the effects of weeding and sowing time of Verano stvlo
(Stylosanthes hamata cv. Verano) on cassava and stylo when grown alone and in associaticn,
Planting stylo and cassava at the same time significantly reduced cassava yield as compared
with planting cassava alone. However, planting stylo 6 wk, after cassava caused very little
and insignificant reduction in cassava yieid and the resulting yield of stylo could be con-
sidered as a direet additional benefit. This undersowing technique could be adopted by
farmers in NE Thailand to increase forage availability for their livestock. (Author's sum-
mary) KO1

0551
17143 ESCALADA, R.G. 198§, Manipulation of cultural practices for ipil-ipil
and its effect on the intercropped cassava, Annals of Tropical Rescarch 3(2):136-
143. Lngl., Sum. Engl., 5 Refs., Hlus.

Cassava. Inter-cropping. Legume crops. Spacing. Tuber productivity. Planting, Philippines.

Pruning and intercropping with cassava alfected plant height and fresh herbage yield of ipil-
ipil (Leucaena). Both parameters declined as the crop was cut back periodicatly. Plant popu-
lation also compounded the effect. At high plant population, the pruned plants developed
thin and clongated stems which reduced herbage yicld/vlant/unit area. However, the higher
no. of plants/unit area compensated for the reduced vegetative growth, High herbage yields
were obtained at close planting distance. Cassava plants competed intensely with ipil-ipil for
light and space. Due to rapid growth and development of the pruned ipil-ipil, growtl: and
development of plant parts and formation of cassava tubcrs were greatly affected as mani-
fested by the higher yield of the monocultare crop. A planting distance of 3 m x 15 em for
ipil-ipil resulted in the production of reasonable cassava tuber yields/ha. (Author'’s summa-
rv) KOl DO3

When  requesting  photocopies, do not
forget to cite the five-digit number ap-
pearing at the upper left-hand corner of
cach reference,
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A
ABA
ac

Afr.
a.i.

alt.
CAMD
CAMY
AMY
abprox.
amm,
ATP
av,
BAP
BBMY
QUMY
BGMY
BGYMV
BOD
EPMV
BRMY
BSMV
BV
?YMV
ca.
CBB
CBSD
CEC
CER
CF
CGR
CLM
CLV
M
cm
con
concd.
coren.
Ccp
CSL
CSwW
C.V.
cv,
24D
DM
DNA
LEC
EDTA
ELEC
c.g.

LIST OF ABBREVIATIONS

Angstrom(s)

Abscisic acid

Acrte(s)

Afrikaans

Active ingredient

Altitude

Cassava African mosaic disease
Cassava African mosaic virus
Alfalfa mosaic virus
Approximate(ly)
Aunosphere

Adenosine 5'-triphosphate
Average
6-Benzylamincpurine

Broad bean musaic virus
Bean common mosaic virus
Bean golden mosaic virus
Zean golden yellow mosaic virus
Bioch«mical oxygen demand
Bean pod mottle virus

Bean rugose mosaic virus
Bean southern mosdic virus
Biological value

Bean yellow maosaic virus
Degrees Celsius {centigrade)
About (circa)

Cassava bacterial blight
Cassava brown streaX disease
Cation exchange capacity
0, exchange rate

Cassava flour

Crop growth rate

Cassava teaf men!

Cassava latent virus

Cussava meal

Centimeter

Chiemical oxygen demanad
Concentrated

Concentration

Cruac protein

Calcium stearyl lactylate
Cas.ava starch wastes
Coefficient of variation
Cultivar(s)

2, 4-dichlorophenoxyaceric acid
Dry matter
Deoxyribonucleic acid
Emulsifiable concentrate
Ethyienediaminetetraacetic acid
European liconomic Community
IFor example

ELISA

EMS
Engl,
expt.
sxp:l.

Fr.
ftca
FYM

GA

GL
Germ,
GERs
GLC
govt.
govtl,
h

ha
HCN
HDP
HI
1AA

IBA
llus.

i.e.

Ial.

Jap.
kat
kcal
Kj
KNap
}
LAD
LAl
lat.

1b
LD 0

Enzyme-linked immunosorbent
assays

Ethyl methane sulfonate
English

Experiment

Experimental

Degrees Fahrenheit

I'rench

‘oot candles (10.76 lux)
Farmyard manure

Gram(s)

Giga (10%)

Gibberellic acid

Gallon(s)

(3ross energy

Germnan

Glucose entry rates
Gas-liquid chromatography
Government

Governmental

Hour(s)

lHectare(s)

Hydrocyanic acid
Hydroxypropy! distarch phos-
phate (modified cassava staich)
Harvest index

Indoleacetic acid
indolebutyric acid
Illustrated

Inches

That is

Italian

International unit

Joule

Japanese

Katal(amouat of enzymatic ac-
tivity that cenverts 1 mole of
substrate/s)
Kilogram-aiorie(s)
Kilogram(s)

Kilojouls

Kilometer(s)

Potassium naphthenaie
Kiloroentgen(s)

Liter(s) (only in combination
with no.)

Leaf area duration

Leaf area index

Latitude

Pound(s)

Mean lethal dose
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LER
LPC
Ix

M

M

m
Mal,
max,
MC
M
mey
met,
mg
mho
min,
min
1]
mm
mao.
mol, wt.
m.p.
NAA
NAD

NADH

NAR
NCE
i
NER
nm
no.
NPFs
NPR
MPU
Nw
UM
oz

I)

Pa,
PAN
PCNB
PDA
PER
ol
pphm
PPl
ppm
PSA
pv.
Ref(s).
resp.
R/

RGRs
RH
RNA
Rom.
Russ.

Land efficiency ratio
Leaf protein concentrate
Lux

Mepa

Molar

Mcter(s)

Malay

Maximum

Moisture content
Metabolizable energy
Milliequivalent(s)
Methionine

Milligrami(s)

Reciprocal ohm
Minimum

Minute(s)

Milliliter(s)

Millimeter(s)

Mounth

Molecular weight
Melting point
a-Naphthalene acetic acid
Nicotinamide adenine
dinucleotide
Nicotinamide adenine
dinuclentidn, reduced from
Net assimilation rare

Net CO, exchange
Northeast

Net energy ratio
Nanometer{s) (10" m)
Number(s)

Negative production factors
Net protein ratio

Net protein utilization
Northwest

Organic matter

Ounce(s)

Probability

Pascal(x)

Yexoxyaccetic nitrate
Pentachloronitrobenzene
Potato dextrose agar
Protein efficiency ratio
Hydrogen ion concentration
Parts per hundred million
Pre-planting incorporation
Parts per miltion

Potato sucrose agar
Pathovar,

Reterence(s)
Respecetive(ly)
Retardation factor-
chromatography

Relative growth rate
Relative humidity
Ribonucleic acid
Romanian

Russian

7

szo,w

SBM
SCN
scre
sDS
Sk.
sp.
Span,
spp.
SSL
Sum,

TON
temp.

TiBA

TLC
T™MV
TSH
uprG
UMS
uv
var,
VEFA
vol,
vrD
vpm

wk,
wp
wit,
YFEL

<
-

YAS*VAAVRE~€a >n 09 ag

Svedberg unit or sedimenuition
coeff. (107 )

Second

Sedimentation coefiicient cor-
rected to water at 20°C
Suybean meal

Thiocyanate

Single cell protein

Sodium dodecy! sulfate
Slovak

Specie

Spanish

Species

Sodium steary!-2-lactyiate
Summa;y

Ton(s)

Total digestible nutrients
Temperature

‘Trypsin inhibitor activity
2.3,5-TFriiodobenzoic acid
compound with AM-methylinetha-
namine

Thin-tayer chromatography
Tobacco mosaic virus
Thyroid-stimulating horimone
Uridine diphosphate glucose
Unmoditied cassava starch
Ultraviolet

Variety(ics), varietal

Vaolatile fatty acids

Volumae

Vapor pressure deficit
Volume per million

West

Week

Wettable powder

Weijght

Youngest tully expanded leaves
Year(s)

alpha

beta

gamma

delta

epsilon

lambda

pi

psi

Per

Micro

Perceni(age)

More than, greater than
Less than

Equal to or less than
Liqual te or greater than
Plus or minus

Diamcter

Much less than

Much greater than
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