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A.  UGENFRAL

i. ALBUQUERQUE, M. NDE. 1961.
wotas suhre mndloca. (Notes on cansava). Boletim Tecnico do
Instituto Agrenomico do Norte No. 41. 92p.

CRB caused by I, mominocie s one of the diseases studied.
2. ANONYMOUS. 1975,
Country presentations: summary of information on cassava
production In Africa and Sri Lanka. In Terrv, E. and
R. MacIntyre cds. The International exchange and testing
of cassava 5e?gnblasm in Africa; proceedings of an inter-
discinlinary werkshop held at IITA, Ibadan, Nigeria,
17-21 Nev., 1973, pp.32-33.

Informarion is tabulated under various headings and by country.
CBR is shown te nhave coccurred in Cameroon, Ghana and Togo.
(Some countrics, notabiy Nigeria, were omitted in this tabulation).

3. ARENE, 0.B. 1874,
A short epistemolegy of some diseases of cassava in Nigeria.
Technical Bulletin of FARTS, Umudixe. 1, 12-23.

CBE 1s anong the diseases covered in this paper.

4. BAH, P, 1977.
La maladie des cierges ¢u manioc en rote d'Ivoire. IE_IDRC/IITA
caggava bacterial tlight workshop held at IITA, Ibadan, 1-4 Nov.,
1976. 1lp. minec.

Selon des prospections sanitalres réalisées par deux pathologistes
de 1'ORTOM, on croit que jusqu'en 1976 la fl€crissure bactérienne
du manioc n'v a pas encore €té trouvée.

(By 1976 CH2E had not yet been repcrted in Ivory Coast where two
pathologists from ORSTOM carried out some surveys) .

5. CERIGHELLI, R. 1955.
Manioc. (Cassava). In his Cultures tropicales. I. Plantes vivrigres.
Paris, Librairie J.B. Bailliere. (Nouvelle Encyclopédie Agricole).
pp. 289-378.

CBB 1s included in the diseases and pests of cassava studied.

6. DRUMMOND-GONCALVES, R. 1953,
A bacteriose e a mandioca guaxupé. (Bacterioses en la yuca guaxupe) .
Biologico 19: 114-117.

Bacteria encontrada por primera vez en Brasil en 1911. La enfermedad
ge debe a fanthcnomzs manihotis (Arthaud Berthet) Burk. (Summary from
CIAT's 2000 Abstracts on Cassava. vol.l)
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30.

31.

32.

33.

CENTRN INTERNACIONAL DE AGRICULTURA TROPICAL.
plant pathology; cassava bacterial blight.

CIAT. pp.8l1-84,

studies on the etinlogy of Y. mani/io!
vo determine if the causal agent of CBB
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Observacoes fitopatologicas na Amazonia.
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pelo servico de biologia agricola,
rRio Grande do Sul. (Diseases
in Rio Grande do Sul):

i wild plants in the state of Rio Grande
, family and species of the pathogen
the disease and susceptible plant

hological symptoms, and origin of material attacked

by Yanthomonag manitotie, the causal
material was collected in Cai, Gravatai,
(summary from CIAT's Abstracts

(Phytopathological observations
198~242.

This is a study on the main diseases of several tropical crops.

cagsava, the most important disease

As regards
is root rot, which presents symptoms

similar to those of bacterial tlignht but whose causal agen% is unknown.
Bacterial blightiXanthomonas marihotis,is found throughout the state.
Of minor economic importance are the leaf spots caused by (ercospora

caribaea and 7, henningeitl.
Vol,II)

(Summary from CIAT's Abstracts on Cassava
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40. HANSFORD, C. G. 1938,
Annual report of the plant pathologist, 1936. In Report, Department
of Agriculture, Uganda, 1936-37 (Part II). (Entebe), Department of

Agric. pp.43-49.

Somo caspava varieties were widely affected by Baet. cgsequae n. 8P.,
producing dark green, water soaked, angular leafspots 1 to 2mm. in
diameter, especially on the lower surface. The older spots became
confluent, and wcre often arranged in irreqular lines along the main
veins, though they often developed round the edges of the spots caused
by Cercoepora cassavae (C. henmningeiil). On very susceptible varieties
comblete ringing at the original site of infection was followed by the
death of distal parts. In culture, the bacteria (fncculatiocns with
whichk into voung cassava roots gave typical symptoms) with a few
peritrichiete fiagella; agar colonies were round, smooth, lens-shaped

with entirc udges, translucent, yellow, and of uniform structure.
(Abstract from Review of Applied Mycology Vol.l7, 1938.)

41, IKOTUN, T. 1977.
Survival of Xanthomonas manihotie, the cassava bacterial blight pathogen.
In Peruley, G., E.R. Terry and R. MacIntyreed, eds. Cassava bacterial
blight; report of an interdisciplinary workshop held a*= IITA, Ibadan,
Nigerie, i-4 Nov., 1976. Ottawa, IDRC. pp.24-27.

This stuay investigated the modes of survival of the cousal agent of CBB
enablinc the pathogen to be transferred from one rainy seasorn to another
to reinicc: new cassava crops. X, manthotie s wus to be restricted to the
0.5 cm, zone in soils infested with CBB. As this is the part of the soil
that is usually disturbed during cultural practices, X. man<ictie in the
soil can be ccnirolled to some degree by leosening and exposing the
surface soll for a given period before planting. additionaly pieces of
infected plants should be burnt on infected farms. In experiments in
which cultures of X. manihotis were added to different soil types, the
bacteric survived 21-28 days. It survived longer in near neutrsl than

in ac1d scris, Hence it is felt that planting cassava in acid soils may
help to check infection through soil splashes.

The gstudy discovered that bacterial exudates and infected host plant
materials are rore important factors than infected soils in the survival
and transfer of CBB from one planting season to another becausc

X. marnihotis survives longer in those media; hence the author ecmphasises
the removal anc destruction, by burning or burying, of infected plant
parts to prevent the survival and transfer of the causal agent.

42. INTERNATIONAL INSTITUTE OF TROPICAIL AGRICULTURE. 19767
Description and evaluation of major cassava diseases in Africa. Ibadan,
Root and Tuber Improvement Program, IITA. l4dp.

Cassava bacterial blight 1s among the five diseases of cassava covered by

this paper. Its symptoms are described, graded into primary and secondary.
Five clasgas of CBB geverity are recommended for field surveys.

12


http:peritrichbt.it






http:mnv't.hs




49,

LOZANO, J. C. and SEQUEIRA, L. 1974,

Bactarial blight of cassava in Colombia; Etiology. Phytopathology
64(1)s 74-8B2,

The bacterial bligat of cassava Manihot esculenta has increased in
gseverity in Colombia during the past 5 years. Symptoms on suscepti-
ble cultivars include leaf spotting, wilting, die-back, and gum
exudation on vourg shoots, and vascular disccloration in mature stems.
The bacterium (CBHB) penetrates via the stomata or through wounds in
opidermal vigsues. It invades the vascular tissues of leaves and
young shoots, resulting in extensive breakdown of parenchymatous
tissues. In highly lignified tissues of old stems or roots, the
bacterium reaseine restricted to the vascular strands. Thesoe symp toms
are aimiler .. :hose reportedly induced by Yanthomonae manihotia,

but the isolaces of CBB differ from the former in cell size, motility,
proauction ¢.f 1385, utilization of nitrate, nydrolysis of starch, and
in severzl serological characteristics. CBE is & gram-negative,
motile. slender rod, with a single polar flagellum It ig aerobic,
fast~growing,and forms no pigments on carpohydrate~coentaining media.
It hydrolyzes starch and gelatin, and reduces iitmus milk. It produ-
ces levan, cat:lase, arginine dihvdrolase, and lipace, but not H)E,
indole, urease, tyrosinase, or phenvlilanine deaminzse., It grows in
ordinary media plug NaCl or tetrazolium chloride at a maximum concen-
tration ol 2.5 and 0.2%, respectiveiy. It utilizes nitrate and
ammonium us zources of nitrogen, and most of the simple sugars as
sources of carbon, but acid is not vroduced; various amino acids and
othor orgunic acids are readily utilized. Isolates of C3B from
distinct geographical areas induced similar symptoms on cassaeva,

bat belonged to twe different serolegical groups, each soparable

into two addi:cional groups on the hasis of their ability to utilize
sucrose, ccllobiose, and trehaloge as carbon sources. However, these
groupings not correlated with geographical origin of the isola-
tes. OG5 we separated by serological - and phage-typing methods
from three species of Irvinia, two of Pgeudgnenas, and ten of
Xantromorge, incleéing X, maninotia. A Bdellovibrio ep. caused lysis
0f COB specifically and was uged to separate CBB from other plant

pathogenic bacteria. (Author's summary).
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53. PARADELA FILHO, 0. 1971.
Principais doencas da mandioca. (Principal diseases of cassava).
Agronémico 23: 116-124,

A desgcription is given of different aspects of cassava diseases
caused by (1) Xanthomonae manihotis (etioloqy, geographical distri-
pution, symptomatology and control; (2)Cercospora hemningsii and
F Caribaea (sympromatology and control) (3) Oidiwn manithotie; (4)
toasellinia huncdea; (5) Diplodia manihotig; (6) Selerotium
POZvaL. Symptomatolony is the only aspect dealt with for the last
4 disocases. The econcmic impact of these dlseases is alsc discussed.
(Summary @wom CINT's aAbstracts on Cassava Vol.IT)

S5IDDINT 1972
annotated 1i st of plant diseases in Malawi. Phyto-

a

94, PBREG(LJQ, w.
A reviged .nd

&
E}tholoc cai Papers No. 1€ 25,

Thic list inciudes 250 diseasc reccrds. The annotated host list
iacludes cassava Manihot eaouicwnii Cranc: which is attacked by
Xanthomoras .. causing angular, tr *alument spots with brown
margins, anguler and yellow-grey ciudate on lower surface, and severe
defoliacion in the rains.

., PEREIRA, 4.L.G. and &, G. ZAGATTC, 1967.

Etiologia da "mancha angular" na folha da mandioca, M anihot utiliseima.
(Etiology of anquiar leaf spot of cassava, Manihot utiliestma) .
Arguivos do Instituto Biologico (Brasil) 34(3): 153-160. 1967.

Ui
Niad

an experimenc was conducted to establish the etiology of the cassava
loaf spot present in the regions of Firacununga. Agual and Moji-
Guacu, State of 3ao Paule (Brazil), affecting the Branca de Santa
Catarina ver.oity which was resistant to bacterial disease. A

gtudy was carried out comparing the bacteria isolated from leat
apots to the bacteria from stem tissues with tvpical symptome oL

+wa diseaso. No obvicus differences weie fousd in the morphclogical,
cultural biochemical, physiological and pathogenic characters in
moth ¢ases,,. The ©wo organisms were classified ag Xetnomonas mavi -
Sutte (avthaud-3erzhet) Starr., It was also verified that the leaf
spot dlgease, located at first in the lear, can extend to the petiolo
and later to the stem, (Author's summary) .
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/1. DHARMAPUTRA, T.S. 1975,
Country presentations: Indonesia. In Nestel, B. and R. MaclIntyre eds.
The International exchange and testing of cassava germ plasm; proceed-
ings of an luterdisciplinary workshop held at CIAT, Pelmira, 4-6 TFeb.
1975. Ottawa, CTAT.

Introduced in Java in 1832 by the vovernment and successfully populari-
sed throughout Indonesia between 1914 and 1918, cassava has become an
important crop in Indonesia which ranks as one of the highest producers
of the crop according to F.A.0. Troduction Yearbook (1971-1976).

It was reported that discases of cassava were not serious in Indonesia
by 1975. Cassava bacterial blight scemed to occur in Java and there is
a project to establish cassava clones resistant to CBB.

72. INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE. 1976,
Root and tuber improvemernt program; cassava. In its Highlights of
1976 research. Ibadan, IITA, 73-78

CBB was reported in more African countries. A detalled CBB survey was
conducted in Comeroun from which 1ts incidence snd severity there were
determined.

73.  LOZANO, J.C. 1973.
Cassava bacterial blight (CBB). Palmira, Colombia. Centro Interna-
tional de Agricultura Tropical. Information Bulletin No. 2. 10p.

The most important bacterial disease of csssava 1s Cassava Bacterial
Blight (CBB). This diseease was first recorded in Brazil, but later was
reported in Colombia and observed in several other countries in South
America and Africa. Symptoms of this diesease are characterized by
leaf spotting, wilting, dile-back, gum exudation on young shoots.
Vascular strands of infected petioles and stem necrone appear as
brownstrings. The bacterium 1s spread by the use of infected plant-
ing material and infected tools. The disease spreads raplidly during
the rainy season becauze of rainsplash. The disease can be erradi-
cated by removing and burning all plant debris, using healthy planting
material, preventing the movement of people, tools and planting mate-
rial frem infected to clean areas, and using resistant cultivars.
(Summary from CIAT's 2000 Abstracts on Cassava Vol. I).
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74. LOZANO, J.C. 1974,
El anublo bacterial de la yuca, Manfhoti esculenta Cranta, en America}
etiologla, epidemiologla y control. (Bacterial wilt of Manthot
esoculenta Crants in America: etiology, epildemiology and control).
Fltonatologtia 9(2): 110-119.

Bacterial wilt of cassava, Manthot esculenta,ls the wmeat serious
disease in Cloreral and South America, and 1t has recently been
reperted ir Alrica. The symptoms are foliage lesions,die-back,
exudatior oi zua from the young sprouts, and vascular necrosis of
stems cud redls of susceptible cultivars., ‘The disease spreads
readlly “u the Ddeid through rain splashing. The dissemination
from one urea to ancther occurs through the planting of infected
cuttinzg and oy tools., Satisfactory control of the diseases was
obtained with the use of resistant varieties and with certified
seed obtained from healthy young sprouts. (Author's surmary).

75. LUJAN, L. 1975,
Country piesentations: Colomlila. In Nestel, B. and R. HacIntyre eds.
The Intern.ulonal exchange and testving of cassave germ plasm; pro-
cecciags oi an interdisciplinary worksnop held at CIAT, Pelmira,
Colombia, 4~6 Feb, 1975. Ottawa, IDRC. pp. 17-18,

Sweet cassava varleties are traditionally grown for home consumption,
industrial purposes and animal feed by small farmers in Colombia.
Cassava acterial blight 13 one of the economically important dise-
azes of the crop there. It is most prevalent in reglons of hdigh
relative humidity and mean temperatures of 25-300C.

Quarcntine wmeasures ave strictly enforced in Colombia which adheres
to che wntzinational agreement signed in Rome on December 6, 1951,

76, PAZ BRIZ, F.R. 1275,
Country prescntations: Ecuador. In Nestel, B. and R. MacIntyre eds.
The Iuternecional exchange and testing of cassava germ plasm; pro-
ceedings of en interdisciplinary workshop held at CIAT, Palmira,
Colombis, 4~¢ Feb. 1975, Ottawa, IDRC. p. 25.

Cassava bacterial blight 1s among the economically important diseases
of casgava in Ecuador where coastal farmers grow the crop traditionm—
ally for human food, No quarantine restrictions were enforced by
1975.

24
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84,

PERSLEY, 6.J. 3978
6§av

PERSLEY, G.J5. 197

PERSLEY, G.J. 1977b

Progress Report ou IDRC Cassava Bacterial Blight Project,
August, 1976 - July, 1977. 1Ibadan, IITA. 17p. nimeo.
Results from tudies on the biolegy, ecology, epidemiology

and control methods, including resistance screening, are
diacussed. (Author's summary).

PERSLEY, G.J. 1976,

Report ou cassava dieease survey in Cameroun. Ibadan,
ITTA, 31p. mimeo,

Cassava bacterial blight was found to be widespread, occurring
from the highland savanna around Bamenda (1900m) eastwards
acrosa the guinea savaana to Garoua Boulai on the border with
the Central Afvicnn Republic, It also occurred in a localized
area around Victoria and Buea Iin the west of the country. CBB
ocecurred 1n toth {srest and savanna regions but was more
prevalent {n th2 szvanana. (Author's summary).

PERSLEY, G.J. 1974,

Report ou (assava disease gurvey 'a Kenya. Ibadan, TITA.
16p, minmeo.

"BEB was newly reported from Kenya. It ocrurred in the western
cageava-growing region, near Lake Victoria. It was observed
on experiment stations at Alupe (on the Ugandan border) and
Kakamega, ard on local farms between Busia and Kisunmu.
(Author's summary).

J. .
Re*ort on caa a disease survey in Tanzania. Ibadan, IITA. 13p.
CBB is newiy veported from Tanzania. It occurred in the Lake
Victoerie ares, in the Mwanza and Bukoba regions. It was not
observed on Zanziba nor in coastal region around Dar-es-Salam
nor st Kilosa. It occurred on both experiment stations and
lecal fa+wns, {author's asummary).

75,
Report on visit to Togo and Ghana, Ibadan, IITA. 8p. mimeo.

Casseava bacterial blight was newly recorded in Togo and Ghana,
in coastal regions. Cultures of Xanthomonas manihotis from
both countvriee were deposited in CMI culture collection,

Kew, England. (Author's summary).

PERSLEY, G.J. 1977c.

Technical Report on IDRC Cassava Bacterial Blight Project.,
Ihadan, IITA. 21p. mimeo.

The distribution of CBB in Africa as shown by surveys in
Weat and Central Africs 1s summarized. The results from
studies on tue ecology and epidemiology of the disease
conducted between July, 1975 and December, 1977 are also
discussed, A previously unreported potential for seed
transmission was demonstrated by the recovery of X. manihoidis
from sced which had been stored at 5°C and 60%RH after

15 mentha. Treatment of the seed in hot water 60°C/20 mins
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cassava vovieties resistant to CBB. Other bacterial
diseases of che crop include bacteriosis with symptoms of
leaf spotting caused by both Bacterium cassavae and
Xanthomonas cassavae in Uganda, Congo Republic, Rwanda and
Malawi. Another type cf bacteriosis caused by Bacteaium
robdicd occurs in Madagaescar. None of these bacteriosis has
been reported cuiside Africa.

On the other hand cassava bacterial wilt with symptom of leaf
wilting caused by Pseudomonas sofanacearum occurs in Brazil
only. The cenurol for all these other bacterial diseases

is not kuown preci-ely. Phytosanitary regulations in force
in the varicus countries or reglons of Africa are briefly
presented,

88, TERRY, E.k. 1974,
Factors .iveoting the incidence of cassava bacterial blight
in A"rica. in Symposium of the Internatlonal Society of
Trcgical Hoot Crops. 4th,, Cali, Colombia. Proceedings.
Ottawa, Canada, International Development Rewearch
Centrc. pn. 179-184,

Cassave bactertal blight, Xenthamonas mandiioclis, i1s a wida-
epread and demaging diseare In Arrica, Its severity varias
with loca:ity and climati: conditions Factors that nay
effect ite scverity are srti ovpe, cultural prectices and
varfetal susceptibilicy, The digtributios and =conomic
fmpovtonce of CBB In Africa and the results of
epldemiological studies are included. (Author's summary),

88b. TERRY, Z.0. 1974,
Some epildemiologzical factors affecting the suirvival and
digseminacion of Xanthomonas manihotis., In Gkpaln, E.U.
and H.J. Glagusr, eds. Workshep on Cassava Bantciial
Blight in Nigeria, lee, Unmudike, Federel Agricultural

v

Research aund Training Statlion, pp. 39-43

This report doels with certain epidemiological Facrtors
that affzct “he survival and dissemination of the pathegen,
XanZhomonas manihotis., Typical symtoms of CBB are
describ2d, and data from field observationz, laboratory

and greenhouce experiments are included. It was found
that during periods of heavy early morn:ing dev deposits,
watar drovaus form around the bacterial exudation on leal

o

surfaces. Au solar radiation increases, theuss dreplets
evaporata lceving pelleted particles containing up to
1.5 x 103 viablie cells of X manihotis. Studies are in
progresa to determine (1) the possibility of lateral
spread of X manihotis cells within pelleted bodles over
long distances, eventually constitutiug soil inoculum,
(2) the roic of the grasshopper, Zohocerus vaidegatus, in
the dissemination of the CBB pathogen, and (3) the
survival of X, manihofis cells within the pelleted bodies
undar natural f£1eld conditions. (Summary from CIAT's
Abotracts on Cassava Vol.II),.

28
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P, CENTRO INTERNACTONAL DE ACRICULTURA TROPTCAL. 1972 (C(\nt.'d)
Fxperimenting on rooting cassava tip cuttings, it was
possible to eradicate CRE from 50% of CIAT's cassava
germplasm bank of 2,200 LlOﬂFS. Studies on varietal
restistance were continued and the 21 most resistant
cultivars have been established.

For the time beinp, it is concluded that the use of clean
planting material and CBB- resistant cultivars are the
best known methods of practical control ot CBB. Studies
to evolve other metheds of control based on facts of the
epidemialogy of (BB are continuing.

11273114 -

115. CONCEICAO, A.J. DA. 1975.
Contribucac ao Seminario sobre o "Establecimiento de
una red de colaboracicn internacional para la prueba
v evaluacion de cultivares superiores de yuca', promovido
pelo CTAY, de 4 a 6 de ¢9/,. {Contribution to the
he Tstahlishment of «an international
scing and evaluating promising

secinar

b

i
collaborative network fevr tes g
assava cultlvars'", sponsored bv CIAT from February 4-6,
1975). Cruz das Almas, Universidade Federal da Bahia,
Escola de Agronomica.

The aspects of cassava prcduction in Brazil covered by
the report include pests anc diseases. The incidence of
the bacteria, Xantnemonas manihotds, is treated in detail.

116. CONCEICAO, A.J. DA. 1973,
Molestias da mandioca(ﬂariﬂci cscudenda Crantzy
(Diseases of cassava). “ruz das Almas, Prazil.
Universidade TFederal da “1ZLa Fscola de Agronomica.
Brascan Norcdeste. Serie Puscuisa 1(1): 31-40.

The main cassava discases that cccur in Erazil, especially
in the lortheastern Region are considered by the author
studying the etiology, symptomatology and certain control
measurcs speclally quarantine procedures, in order to
avoid the introduction of discases from outside the
region. (Author's sumnmary).

117. CORREA, H. 1670,
Mandioca do indigena a mecanizaco. (Cassava from native
methods to mechanization). Brasil, Instituto de
Pesqulsas e Experimentacao Agropecuarias do Centro-QOeste.
Circular No.10.

It 18 noted in this bulletin that cassava, Manihot esculenta,
is seriously damaged by bacteriosis (Xanthomonas mandihotis)
among other discases and pests of the crop.
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138, OLYMPIO, H.K. (Cont'd).
CBB was first reported in Togo in 1975, and by 1976 was believed to
be present in the cntire southern region where 92% of the country's
casgava ls grown. It is believed that CBE entcred Togo with illegaly
imported cassava cuttings. Water is believed to be an important
agent of its spread.

Control measures include prohibition of movement of cuttings from
area to area, burning of diseased plants and identification of
resistant varieties.,

13%., OLYMP1O, H.X. 1977,
Rapport sur la ilétrissure bactériose du manioc au Togo: In IDRC
IITA cassava vactecial blight workshop (held at) IITA, Ibadan, Nigeria
1-4 Nov. 1976. 4p. mimeo. (la version anglaise: voir no.138)

Ceite maladie a été signalée pour la premiéro fois au Togo en 1975,

Vers 1976 on croyait qu'elle s'ast dispersée tout entier dans le

oud du pays ou se prouduit 92% du wanioc togolais. On persalt gue la
miladie s'est introduite par 1'inrermédiara des boutures frauduleusement
importées au Togo. Vu que la maiclice prelifiére wite pendant la saison
des pluies on suppese que l'eau s=rait le moyen le plus important de

gsa disgémination. Les moyens de lutte préconisés couprennent interdic-
tion de transport des boutures d'un endroit 3 l'autre, destruction des
plantes malades par le feu et 1'emplol des variétés résistanctes 3 cette
maladie,

140. sIirva, J7.R. DA. 1970,
O programa de mandioca no Instituto Agrondmico do Estado de Sao Paulo.
(The cassava program of the Instituto Agrondmico do Estado de Sao
Paulo). In Encontro de Engenheiros Agronomos Pesquisadores de Man-
dioca dos Paises Andinose e do Estado de Sao Paulo, 1©, Campinas,
1970. Trabalhos. Campinas, Instituto Agronomico do Estado de Sa
Paulo. pp. 100-122,

Because of the great economic importance of cassava and the high sus-
ceptibility of Vassourinha (90% of the plants are of this variety) to
Xantheomonas maninotis, a series of experiments were carried out.
Results were as follows: (1) New high-yielding clones were developed
and tested in Vale do Paraiba: (2) planting from day to August (before
the rainy season) is more advantageous; (3) long cuttings (60 cm)
planted vertically or slanted are recommended; (4) cuttings should

be planted from 20 to 30 cm deep; (5) planting distances of 1.00 x 0.60
m for fertile soil; (6) fertilization with NPK is summarized in tables;
(7) indices of productivity are also given. The rest of the report
out.lines the present program and analyses different varieties from
Bolivia and Paraguay. (Summary from CIAT's Abstracts on Cassava, Vol,II)
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141. wpRKY, D.R. 1976,
Cissava bacterial blignt in Africa. In Terry, E.R. and R. MacIntyre,
.ds. The [nternational Exchange and Testing of Cassava Germ Plasm in
frica; proceedings of an interdisciplinary workshop, Ibadan, Nigeria,
A75. Ottawa, Canada, International Development Research Centre.
rp. 23-25.

presents aspe’ts oL O

ssava bacterial blight {antnomonas

£

Soyin Africa with the purpose of nighlighting some facts that

itz spread and eventual control.
LORK ’ sographic distribution,
] >ffective methods of
lthy planting
though the survival
Summary from CIAT's

srande do Sul e contrdle. (Diseases of

and their control). Porto Alegre, Brasil,
ocios da Agricultura, Industria e Comercio.
cidade Agricola. 18p.

Several asgects of
rRio Grande do Sul
by Peeudomivnie manircite is di
iicsemination and contrcl., In
rrol of root diseases caused by

v/

nigricane are presented. The eff
N
—

-enic and physiogenic diseases of caasava in

) resented. Cassava bacteriosis caused
ced in detail, indicating symptoms,

addition, the symptomatology and con-

indin theohromae and RR1BOPUS

frosts on cassava plants are

sava fertilization with farm-

o] s
vard and green manures and compost a

] a re included. (Summary Irom
o1AT's Abstracts on Cassava, Vol.iI)
143, VARDON, R., F.H. 1927.
enfermadades de la yuca. (Diseases of cassava). In Instituto Colom-

a
piano Agropecuarioc. Curso intensivo del cultivo de yuca. Palmira,
Colombia, Centro Nacional de Investigaciones Agropecuarias. pp. 20-29.

Symptoms and control measures of the main diseases of cassava are

presented. ;mong these are mentioned bacterial blight, wilting, root
rot,,anthracnose, leaf spot, powdery mildew, rust, root-knot nematode,
common mosaic virus and witches'-broom disease. (Summary from CIAT's
2,000 Abstracts on Cagsava, Vol.I)
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B CHEMIOAL CONTROL

AGENE, OO0 BL 107
Preliminary cvaluation of some fungicides for tne control of bacterial
blight diceasces of cassava caused by Yoo oriovege meenbhots (Arthaud-
jerthat and Boudor) burkholder. in Okpala, E. U. and H. J. Glaser, eds.
workshop on Cassava Ractevial #Hlight in Nigeria, ilst, Umudike, Nigeria,
1974, Proceedings.  Hmudike, Federal Agricultural Rescarch and Training
Slation. pp.h7-60,

Three fungicides: Lithane M-45, Bordeaux mixturce (5:5:50) and copper
ammon:tum carbonate - were analyzed to determine thelr effect in the

control of casnava pacterial blight caused by Yariromoras manr-iis.

Six concentratiuns were used for cach: 0, 10, 10G, 1000, 3000 and 6000 ppm.
Bordeaux mixture had no ~ffect on the organism in vitro at any of the
concentration: used. Dithane showed some bactericidal property at as

low as 10 ppm,  Jopner ammonium demonstrated carbonate bactericidal

cffect in vitro, The fungicides were nct demonstrated to be effective

for controi o! CBB in the field. (Summary from CIAT's Abstracts on
Cassava, Vol.ilI) (Modified),

145. GLASER, H. J. and OGBOGU, ¥. C. 1974,
Problems and experiences of plant protection extension in the control of
cassava bacterial blight disease in East Central State of Nigeria.
In Okpala, . U. and H. J. Glaser, =2ds. Workshop on Cassava Bacterial
Blight in Nigeria, lst, Umudike, Migeria, 1974. Troceedings, Cmudike,
Federal Agricultural Research and Training Station. pp.44-51.

Problems and experiences concerning the Nigevian plant protection
extention service are exoanined, and some practical solutions for the
control of cassava bacterial blight are suggested. Among the aspects
studied are 1st symptoms of the disease, highly susceptible and disecase-
free local cultivars, and farmers' superstitious helierfs and practices.
Problems found in the expansion of contrel measures were (1) the farmers':
reluctance to adopt crop rotation, (2) the irnadequate supply of disease-
free planting material, and (3) the lack of trained extensionists.,
Control measures include the collection and distribution o!f disease-free
materials to farmers, the establishment of CBB-fro. cassava multipli-
cation plots, the implementation of agrochemical zontrol measures, the
use of fertiiizers, and coordination of applied agricultural research.
(sunmary from CIiAT's Abstracts on Cassava, Vol.II)

146. NNODU, E. C. 1974.
Chemical aspects of control of bacterial blight of cassava. In Okpala, E.U.
and H. J. Claser, eds. Workshop on Cassava Bacterial Blight in Nigeria,
lst, Umudike, Nigeria, 1974. Precceedings. Umudike, Federal Agricultural
Research and Training station, pp.22-24,

Some chemical methods for controlling cassava bacterial blight are
presented. These methods are based on the knowledge of mode of entry
and spread of the pathogen. The following treatments are suggested:
spraying of foliage with dodine and Bordeaux mixture; use of paints

to heal cut surfaces of cuttings; use of systemic fungicides such as
benomyl and thiabendazol; application of methyl bromide and chloropicrin
to the soil; use of streptomycin to prevent the dissemination of the
infection; and control of insect vectors. No supporting data are given
as to the effectiveness of the suggested chemical treatments. (Summary

from CIAT's Abstracts on Cassava, Vol.II) (Modified).
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150,  ARENE, O, B, (Cont'd).
A description is given of a rating system developed at Umudike to eva=-
luate cassava resistance to bacterial blight(Xailhomonas manihotisy,
This system is based on 2 qualitative (wilting and defoliation) and 2
quantitative (stunting and death) factors. The 5 classes of symptoms
arc defined. The validity of this system is supported by yield data.
(Summary from CIAT's Abstracts on Cassava, Vol.IT)

L51. CENTRO INTERNACIGNAL DE AGRICULTURA TROPICAL. 1975.
Pathology; cassava bacterial blight. In  jits Annual report. Cali,
CIAT. pp. B-15-18,

Studies were carried out to identify cultivars and test F; lines

for resistance to the major diseases of cassava particularly CBB in
America. Further studies were done on estimation of losses due to
CBB ard the survival of the disease in the exudates and plant tissue.

152,  CENTKO INTERNACIONAL DE AGRICULTURA TROPICAL. 1976.
Pathology; bacterial blight. In its Annual report. Cali, CIAT.
pp. B-1, B-25-26,

Studies continued on aspects of screening for resistance to CBB,
determining the pathogenic variablility of Y.manthotis, evaluating
resistance of Fy hybrids obtained by controlled pollination and

determining losses due to the disease.

153. cock, J.H., D. WHOLEY, and J. C. LOZANO. 1976.
A rapid propagation system for cassava. Cali, CIAT. 10p.

It is stated that CBB is a severe disease of cassava that spreads
rapidly through propagating waterial, thereby reducing establishment
and yield and increasing incidence of root rot. The method develop-
ped and described here can readily produce healthy planting cassava
material and a stock of CBB-free "seed" can be built up. Recommend-
ations are made for four precautionary measures to take if planting
material ig to be taken from a CBB-infected plantation. Fallowing
for six months and crop rotation are recommended if a farm has been
infected by CBB. All cassava residue should be destroyed by burning
and a large boundary should be maintained between clean and infected
farms to prevent infection through wind-borne rain, soil splash, in-
sects, irrigation, drainage, water, and any cther mechanical and
accidental means of CBB transmission.

154.  DRUMMOND, O. A. and O. HIPOLITO. 1941.

Notas sobre a bacteriose de mandioca. (Cassava bacteriosis). Ceres
(Brasil) 2: 281-307.
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15, ENE, L.S.0. and 1*.M.0. AGBO. (Cont'd) .

A crop loss of N$25 million, recorded in East Central State (Nigeria),

1n 1973, gives an 1dea of the devastating effect of cassa-a bacterial
blight. Tn the past, hreeding was focused on sclecting mosaic resistant
a~Y high-yielding varieties. The ways in which the digeasc can be di-
sseminated are explained, and the 3 possible types of resistance found

in cultivars are mentioned. The first step in the breeding straregy at
Umudike is to colluct all varieties grown in Nigeria for their evaluation
under greenhouse and field conditions, (Summary from CIAT's Abstracts

on Cassdva, Vol.ll).

=0 RZUMAK, H.C. and £. SEBASIGARL. 1977.
tontrol of caseasa bacterial blight in Zaire. In Persley, G., E.R,
Terry and vv. MacIatyre eds, Cassava bacterial blight; report of an
interdisciplinary workshop held at IITA, Ibadan, Nigeria, 1-4 Nov.
1976, Ottawa, IDRC. po. 20-21.

CBid was first reporied in Zaire in 1970, Its sprzad is attributed to
the use of infected cassava Suttings in many parts of Zaire. CBB
108€8 a peculiar nutritional problem in Zais . where cassava leaves

are widely consumed as a source - vegetarle rrorein, BB incidence
is higher during the rajiny seascn, a=i varies rrom vear to year,
Diseace cvaluation in many locations suggest a correlation between the
asverity ot CBB and soil rertility. Agsisted by IITA, Ibadan, and Zaire's
INERA, Zaire's Programme National Manioc (PRONAM) has made successfyl
efforts to produce and popularise high-yielding, disease-resistant
cassava varieties. Through multilocational evaluations cassava clones
are exposed tc varying ecological conditions.

157. EZUMAH, H.C., 3. KARONYI and K. sFYA, 1976,
Guidelines for the establishmens of a cassava wmiprovement project,
In Terry, E.R. and R, MacIntyre a2ds;. The International exchange and
TEEtinq of cassava germ plasm in Africa; proceedings of an interdis-
c¢iplinary workshop held at IITA, Ibadan, Nigeria, i7-21 Nov. 1975,
Ottawa, IDRC. pp. 45-48.

Une ot the main objectives of Zaire's Programme National Manioc
(PRONAM) is to improve the productivity and quality of cassava in
Zaire through screening improved varieties for resistance to CBB and
other diseascs, among other measures. BB and other diseases are
among the problems hampering adequate cassava producticn, TITA,
Ibadan, is a major source of improved cassava varieties for PRONAM,

158, GREENLAND, D. J. 1977.
increasing food production from the lowland humid tropics of Africa and Latin
America. Annals of the New York Academy of Sciences. 300: 112-120.

The major constraints on food Crop production in the lowland humid tropics
are reviewed. These are nutrient supply and weed competition, soil erosion,
plant diseases and insect pests and finally scarcity of hand labour.

The case of cassava (Manthot esculenta) is used to illustrate the serious
problem of the occurrence of damaging plant diseases in the areas of the
tropics under consideration.
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162, HANN, S, K., A. K. HOWLAND Eﬂg E. R. TERRY. 1973,
Cassava breeding at IITA. Paper presented at International
Symposium of Tropical Root Crops, 3rd, IITA, Xbadan, Nigeria,
1973. Aa6p,

The importance of vassava as a food crop in Africa is stated and major
problems involved in production in the area are briefly discussed. The
Cussava breeding objectives in the Root and Tuber Improvement Program
of the International Institute of Tropical Agriculture (IITA) are laid
down. Basic considerations in cassava breeding are reviewed and dis-
cussed. The paper attempted to produce a cassava breeding system
applicable on a world-wide basis and to des 'ribe the present state

and the future development of cassava breeding. (Ruthor's summary).

1C3.HEYS, G. 1973.
Cassava improvement in the Niger Delta of Nigeria. In Persley, G.,
&.R. Terry and R. MacIntyre eds. Cassava bacterial blight, report of
an interdisciplinary workshop held at IITa, Ibadan, Nigeria, 1-4 Nov.
1976. oOttawa, IDRC. pp. 18-19,

CBB became a serious obstacle to the adoption of high-yielding cassava
varieties in the Niger Delta.

This paper is a description of the casgsava improvement project in the
area in question by the Shell-BP Development Co. with the assistance
of IITA, Ibadan and the cooperation of the Ministries of Agriculture
of the States in the area between 1970 and 1976. The combined effort
was leading in 1976 to the establishment of improved, high-yielding,
disease-resistant casgsava varieties best suitable for the climate

and poor soils of the Niger Delta. The main control measure applied
was changing the time of planting from February/March to early Septem-
ber which gave 8~9 months of uninterrupted growth before CBB disease
attacked the plants as against the 4-6 months growth when planted in
February/March.

164. HOWLAND, A. K. 1976,
A rapid multiplication technique. In Terry, E. and R. MacIntyre eds.
The 1nternational exchange and testing of cassava germplasm in Africa;
proceedings of an interdisciplinary workshop held at IITA, Ibadan,
Nigeria, 17-21 Nov. 1975. Ottawa, IDRC. pp,42-44.

This technique is effective for rapid multiplication of desirable clones
and the provision of planting material free from CBB. It makes it
possible to produce a number of green rooted cuttings from any one
mature stem cutting. As CBB is confined to the vascular system in the
mature stem, disease free material can be produced if the young shoots
are removed and rooted separately. The success of the method depends

on good horticultural practices,
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169,

170.

171,

INTERNATIONAL, INSTITUTE OF TROPICAL AGRICULTURE. 1977,

Improved cassava clones. 1In its Highlights of 1976 Reseanﬂu.@?b&dan,
ITTA. pp.15-16. T ‘{
A
Cassava mosaic disease (CMD) and cassava bacterial blight (CBB) are
confirmed as the two devastating diseases of cassava in Africa and other
areas where the crop is grown. Consequently, the two major set backs
to cassava production are believed to be CMD and CBB as well as the
paucity ©f high yielding cultivars. Cassava breeding activities at IITA
within the last ten years have resulted to high-yielding varieties
consistently resistant to CMD and CBB. A table is provided giving facts
on the {ield performance of seven improved cassava clones and one local
cultivar witn respert to incidence of CMD and CBB, yield and gari quality.

LEHMAN, P, S. 1972,

Ingect and w.:eases of cassava. In Hendershott, H. C. et al, A
literature review and research recommendations on cassava (Manihot
e8culenta Crantz). Athens, Ga. University of Georgia. AID Contract
No. CSD/2497. po.76-78.

Two causal agents of bacterial wilt of cassava, Ynrtiomonas manithotis
and Pgeudomenas 8p. are briefly described. They occur in several
places in Central and South America. The symptoms of the wilt are given.
Recommendations for further reszcarch inslude provision of quantitative
data os the influence of many inseccs and diseases on yield, improving
yields through plant breeding, tie use of fertilizer and extensive and
intensive planting, together with problems associated with them,
Research is also needed on the sources of inherent resistance to
diseases possessed more by cassava than other plants, including the
role of high HCN content in the more resistant cassava clones. Such
knowledge would be adopted in cassava breeding programs.

LEU, L. 8. 1877.

Cassava bacterial blight in Taiwan. In Symposium of the International
Soclety for Tropical Root Crops, 4th., Cali, Colombia, Proceedings.,
Ottawa, Canada, International Development Research Centre. pp.175-179,

Bacterial blight, the most important cassava disease in Taiwan, was
probably present before 1945. The disease is systemic in nature and
transmitted primarily by cuttings and secondarily by wind-borne water.
Angular leaf spots, wilting, defoliation, gum exudates on leaf lobes,
stipules and stems, and death of plants are caused by the vascular-
invading bacterium, Yanthomonas manihotis,which confines itself to the
genus Manihotie and shows poor survival ability in the soil. The
disease was induced by using bacterial suspension, dipping of healthy
cuttings, injecting into young stems, spraying of whole plants, cutting
leaves of young plants with contaminated scissors, and pouring into
injured roots of young plants. Screening seedlings for resistance was
started and 1is continuing. (Author's summary expanded)
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179, LOZANO, J. C. and L. SEQUEIRA. 1974 (Cont'd)

Eight out of 1293 cassava cultivars tested under Jreenhouse conditions
were resistant to hacterial blight. Resistance was dependent on
restricition of penetration and systemic invasion by the pathogen; two
cultivars ('M. col. 647" and 'M. Col. 667') exhibited a hypersensitive
response which limited the size of leaf lesions. The use of resistant
cultivars remains the most promising method of control of the disease
in the tropics. (Author's summary)

175.  MSAJAHA, M. 1977.
Cassava - rapid nmultiplication techriiques: demonstration. In IDRC/IITA
cassava bacturial blight workshop held at IITA, Ibadan, 1-4 Nov, 1976.
S5p. mimeo.

Rapid propigacion ig aimed at getting large short-term increases of CBB -
frec planting material from the matured plants selected frcm the CBB
«hfected farm. The materials and m2thcdology used are described. The
success of the method depends on good herticultural przctices such as
clean equipment, controlled moisture, mumidity ané shede. A second
technique used, involved th. rapid propagation of improved clones of
cassava aimed at meximising chooo proda-tion PpEr node.

~J

G, NESTEL, B.

1274,
Currenc trends in cassava resca—-=h. Otcawa, IDRC. 32p.

[

Digeases und pests of cassava as reported in the literature are reviewed.
It is noted that the literacure relating to the major bacterial, viral
and fungal diseases of ccssava hod recently been reviewed extensively
by Lozanc and Booth (1974) . They presented much information on the
control of cassava bacterial blight, a major discase pProblem in Africa

‘ and Latin America. The exisitence of clonres resistant to some of the
diseases was noiced.

177. NORMANHA, &£. 5. and A, S. PEREIRA. 1$50,
Aspectos agronomicos da cnltura da mandioca(Manthot utiliseima Pohl).
(Agronomic aspects of cultivating cassava, (Mamihot utilissima Pohl).
Bragantia 10(7): 179-202.

Studies on cassava bacterial wilt, caused by X. man<ihnt-g Arthaud~Berthet)
Burk, revealed that several common varieties and clones derived from
seedlings show wore resistance than commonly cultivated types. Cuttings
of the resistant types were released to the farmers in Brazil and are

now being widely grown.

178. NORMANHA, E. S. and A. S. PEREIRA. 1964,
Cultura da mandioca. (Cassava cultivation). Campinas, Brasil. Instituto
Agronomico. Boletim No.124. 29p,
The characteristics of eight industrial and six table and forage
varieties are tabulated. Various varieties are recommended for cultivatiofi
in Sao Paulo on the basis of their resistance to certain diseases,
including X. manihotia. (Summary from Field Crops Abstracts).






Gl ARENE, O.B, and S.0. ODURUKWE. 1978,
Limitations in the use of NPK fet Hlizer in the control
of cassava bacterial blight. Paper presented at IDRC/IITA
workshor on cassava bacterial blight held at IITA, Ibadan,
26-30 June, 1978. 14 p. mimeo.

The relatfonship as reported in the literature Is reviewed
between NPK-fertilizer on the one hand and plant vigour,
disease resistance and crop yield on the other hand with
respect to cassava and the cassava bacterial blight.

The results of various experiments performed at IITA,
Tbadan and NRCRI, Umudike, Nigeria, are interpreted to
demonstrate that at the optimum level of NPK~-fertilizer in
the 801l and hence of the N, P and K nutrients in cassava
tissues, CBB 13 reduced by the rise in plant vigour and
regultant increase in dry matter. Research 1is continuing
to determine whether the optimum NPK fertilizer levels
required for CBB-resistance and for maximum tuber yields
are similar,.

P - DANIEL, J.F. et B. BOHER. 1978,
Le dépérissement bactérien du manioc en République
Populaire du Congo et en Empire Centrafricain. Une communi-
cation raite & "1' IDRC/II1TA workshop on casgava bacterial
blignt held at IITA, Ibadan, 26-30 June 1978
Ibadan, IITA. 6p. mimeo.

Oan confirme la présence de la maladie de cierges du
manioc (MCM) causée par Xanthomonas manihotis

en République Populaire du Congo (RPC) et en méme temps
on signale officiellement sa présence en Empire Centra-
fricain (EC) selon les &tudes de 1la pathogénicité, des
caractéres morphologiques et biochimiques de la bactérie
isolée durant les prospections visées 1 y etabulilr sa
distrivution,

La bactériose n'était signalée que dans deux régions en
RPC en 1976 mais en 1977 elle s'est dispersée dans
plusieurs régions du pays y compris deux fermes d'état
et surtout des zones proches de la frontiére du Zaire
d'od viennent des boutures contamlindes du manioc.

En E.C. on a observé les effects d'anciennes attaques
probablement survenues er 1976. Les zones atteintes
scnt toujours proches aux régions atteintes par la
bactériose au Caméroun d'ol on introduit des boutures
infectées,

En ce qui concerne 1'épidemiologie, on a observé que

la maladie est tré&s répandue dans les zones de savanes
herbeuses ou arbustives surtout 13 ol le sol est pauvre,
mais restreintes dans les régions de forét, La bactériose
est plus intense pendant les saisons des pluies. Une
ttude sur la microflore bactérienne des parties aériennes
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P , C .
du manioc a révéle la préseice de A, mandnclds sur

les feuilles saines du manioc situl dans les champs déja
attefnts par MCM d'ol elle se disperse.

Un prisente en détail les caractdres biochimiques de

1'agent pathogéne établis en étudiant vingt isolats

ohbtenus de RPC et dix isolats d'origine centraficaine

et hult fisolats sud Américaine, Tous les isolats sont

trds homogcdues.

fn fin on Jdonne les symptdms détaillés de la bactériose
observes dans leg deux pavs. Ce sont des taches

foliaires, déssechement, flétrissement, defoliation,
roductiaon Jde bactéricgle et nécrosis vasculaires des tiges.

s

P

IKOTUN, T. 1975,
Effect of "i1adinom
Paper nresc.
biizht, ~eld at
I1ITA, mimeo.

& on cassava tissues.
TA workshop on cassava bacterial
26-30 June 1978, Ibadan

Xanihemenas mandneils degraded host tissues enzymatically
and caused disintegration and collapse but did not block
water-conduvcting vessels, Enzymes involved were poly-
galacturcraecs and polygalacturonate trans-eliminases,

"1fications which made

Celill wails urderwent structura.l mod
T h as calcium, potassium

them pe~meable te electrolivies suc

and sodium, Lecxage of electrolvtes from cassava tissues
wag used by the author to explain certain gymptoms of

the disease caused by X, waniiictis.

LOZANO, J.C, and A, BELLOTTI. 1978.
Erwinda cercicvena var. caxrcifovora, casual agent of
bacterial stem rot of cassave: etiology, epldemiology
and contr . Paper presented at the IDRC/IITA workshop
on casgsavae bacterlal blight held at IITA, Ibadan, 26-30
June 1978, Thadan, IITA. 29p. mimeo.

A new bacterial disease of cassava associated with

damage caused by the cassava fruit fly (Anastrepha spp.)
in Colombiz hes been observed witnia the past four years.
Resulrs of eriological studies cof the bacterium show that
it 18 similar to Eawdinia carclcovora var. carciovoha.
Before the emergence ¢ s new bactarial pathogen of
casgava, the crop had been damaged by four other bacterla
species viz:- Xanthemerads manincetis (Arthaud-Berthet)
Star, X, casééavae Wiehe and Dowson, Agrcobaciendium 8p

and [rwindia casstavae (Hansford) Bukholder, included in
the £. henbicola group. Pseudomonas sofanacearum is no
longer accepted as & pathogen of cassava.
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Following damage caused to the stem of cassava by the larvae
of the cassava fruit fly (Anastrepha spp.) the pathogen
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responsible for the cassava tacterial stem rot

disease enters the plant, Tte symptoms are internal
rotting of the stem in the pith region, wilting of
young shoots or branches, followed by tip collapse and
dieback or canker formation of lignified stem parts.

The etiology is described in detail covering the deve-
lopment of CSRB in TZC medium after 48 hour incubation

at 259, development in a pectate medium, growth in
ordinary culture media and sugar-containing media where
it makes medium~sizedcolonies, circular, convex, undulate
to caralloid, but not mucoid.

CSRB Is a slender gram-negative rod the dimensions of

which are presented here, The cells are mccile and
possess 4 to & perfitrichous flagella. In 48 hour-old
cultures, the cells are single or in chains of 2-3 cells,
unencapsuiated and non-spores forming.

The resultyg of artifical inoculations are given.
Blocheuwical, physiological and cultural characteristics

of CSRB obgerved In tests on four isolates of the pathogen
are presented. From these characteristics 1t is concluded
that CSRB i¢ « close relative of the E. carcfovoha group
and 1s indistinguishable from E£. carofovonra var. carotovora.
Invaergsels a comparison btetween E. cadsavae and CSRB shows
trar they are different species. As a result of the
compariscns and for some reasons given here, cassava 1s

now reported as a host of £, carofcovona var. cancitovonra.

The insect vector of CSRB and its epidemiology are then
discussed. Under epidemiology, its mode of dissemination,
epiphytic survival, disease occurrence and severity,
possible disease cycle and yield loss attributable to it
are discussed Iin detail,.

Recommendations are made for the control of CSRE and

ite inscct vector. The use of clean, CSRB - uninfected
cuttings of cassava varieties resistant to the insect
seems to be the most promising control measure as
preliminary screening shows that such clones exist, Other
methods are the use of insecticides alone, insecticides
and attractants (mostly veast), and finally attractants
the most successful of which is hydrolyzed maize.

185. OHUNYON, P.U. and J.A. OGTO-OKIRIKA. 1978
Eradication of cassava bacterial blight/cassava improvement
in the Niger Delta. Paper presented at the IDRC/IITA
workshop on cassava bacterial blight held at IITA, Ibadan.
26~30 June, 1978. 1Ibadan, IITA. 7p. mimeo.

Following over 75% yield loss due to CBB epidemic in the
Niger Delta in 1972 a cooperative cassava imporvement
programme was set up in Bendel State by the Shell-BP
Development Company of Nigeria Limited, IITA, Ibadan, and
the Bendel State Government. The programm's objective
was to screen cassava varleties bred at IITA for clones
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the epidemic developed during the wet season and reached
a stationary phase approximately six months after
planting at the beginning of the dry season. The
epidemic failed to become established in Warri, although
there was a high initial death rate in both cultivars.
The main climatic difference among the sites in the
first two months after planting was that Warri had
approximately five times as much raln as either of the
other sites. It 1s likely that this made it difficult
for the young rooted shoots to become established, and
any that became infected died. It is hypothesized that
plant death was gufficiently rapid in thc early stages
when plants wev: widely separated to preclvde the chain
of infection vrzquired of an eptdemic.

The pathegen was detccted in debris on the soil surface
approzim.iucly uix months after planting, at the beginning
of the dvy season. The numbers fell sharply after the
first vraineg. The results indicate that 1t should be
possible to treak the discase cycle by harvesting with
the first rains, veamoving all infected material from

the field, and a-lowing the field to fallow for thres
monthsg during the early wet scason before raplanting
with h=2althy material.

ib7.  TERRY, E.x. 1978
Integratad control of cassava bacterial blight (CBB) in
Africa. Papar presented at the IDRC/IITA workshop on
cassava bacterial blight held at IITA, Ibadan, 26-30 Jjune
1978. 1Ibadan. IITA 8p. nimeo.

The prominent 1ole of cassava in the nutrition, farming
systems and economy oi inhalbitants in the African
"Cassava belt" i3 discussed. the eccnomic importeance
of cassava bacterial bligh:s and its short and long term
cffects on cassava production is briefly reviewad. The
most Important factors relevant to the structure of amn
integrated control program are outlined.
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SLANG, L O et BILUTTL 1978 (Cont'd)
i ements vicrnent les »icormendatsons pour lutter contre CSRB et
son insecte vecteur.  Planter des boubures propres et saines prises
des wriflls du nanioc rfisistantes 3 1''nsecte vecteur semble le
moyen de lutte le plus efTicace. Des essais préliminaires de
nflection variftales indiguent .. i1 y a de telles varidtds. On
conseille d'autres fagons de lutte comme 1'emploi unique des
inmecticides sans des produits chimiques attirants 3 la fois (surtout

S

la levure), et troisifmement 1'emploi unigue des preduits chimigues
atvirants, 1'amplol des Insenticides et des produils chimlques attirants.
(For English version see Ho.Lbi),

WQLANG, J. . 19768,
Giencra. ccrsiderations on cassava pathology. In T. Brekelbaum,
A, Bellettl and J. O, Lozano eds. Cassava protection work.
Proceea’ngs. CIAT Caii, Colombila, 7-12 Nov. 1977. Cali, CIAT.

In a tadle swmarising the different characteristics of presently
identified bacterial diseases of cassava namely CBB, cassava bacterial
leal spot, cassava bacterial stem rot and cassava bacterial stem gall,
it is shown that CBR2 is czused by X. manihotis with symptoms of leaf

I} \ . . T W oA - .
spottiry, olight, gum exudation, wilting, ilea: falil, dieback, dry
rotting of vascular strands of stams and roots. The cultwral
features of the bacteria are fasu growth, siimy, mucoid and white
colonies. Disseminatior is through infected cuttings, rain ard soil
splashing, insects and infested %0ols. (B3 2ar be controlled through
using resistant varieties, disease-free planting material and crop
protecticn. These ars grouped with other metheds under the following
heedingzs:~ resulavery control (guarantire), cultural, (host
eradication, crop rotaticn, sanitary measures, imrovemens of growing
conditicns, prevention of high hunddity corditiora through wider
spacing, tissue culture techniques), biolomical control ‘use of
registant varieties), physical control (microwaves, ltraviolet light
and heat treatments) and chemicel control.
Characteristics of the host/pathogen relation to be considered by
pathologists are given.

Urder methodological problems it is explaired that the nign degree

it
of overlappirg of synptams caused by diseases, insects ani
envirormental or edaphic factors can easily lead to srrors in
fingl evaluations. One or nore of the symptoms induced by CRBB is

also induced by Xenthomonas cassava, Cercospors vicosae and Phoma,
shoot flies, Erwinia carotovora var. carotovora (t. cassava),
Sphaceloma manthoticola, mites, thrips, soil salinity and drought.
Initlal greerhouse evaluations are therefore reconmended for CEB
followed by further evaluations in the field.
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9. FAWOLE, M. 0. and 7. IKOTUN., 1978,
The_production of polygalacturonase by Xanthomonas manihotis. West
African Journal of Applied and Blological Chemistry 21. (in Press).

A study has been made of the activity of polygalacturonase in culture
filtrates of Xanthomonas manihotis, The activity of the erzyme is
enhanced by increasing concentrations of polygalacturonic acid.
Activity was also high in media containing starch. The preserce of
glucose in growth medium depressed enzyme activity. It is suggested
that polygalacturonase is an inducible enzyme in this bacterium.

(Authors' summary).

10.  HANSFORD, C. G. 1945,
Ugarda plant diseases. East Afpican Agricultural Journal 1C: 147-151.

A leef spot disease caused by Bacterium cassavae in Uganda is deseribed.
It causes smll angular Spots on the Ieaves, initially dark green and
wet but leter dark brown and drying out.

11,  TKOTUN, T. 1978,
I%'effect G2 la maladie des cierges de manioc (MCM) sur les tissus du
manicy., Une commnication présentée 3 "1'IDRC/ITTA wopkshop on cassava
bacterial blight held at IT7A, Ipadan, 26-30 June 1978€

Xanthoronas manihotis a enzymatiquement dégradé les tissus de 1'Hite.
Elle Tewr a caust &galement la désagrégation et 1'Gcroulement mais
elle n'a pas bloqué les vaisseaux conducteur de l'ean. Il s'agit des
enzymes '"npolygalacturonases et polygalacturcnate trans-eliminases"

Les parois cellulaires ont subi des modifications structurales qui les
ont rendus permesble aux &lectrolvtes tels que calcium, potassium, et
sodium. La fuite des 2lectrelytes & travers les cellules du manioc

& perily Dfauteur d'expliguen guelgues Symyecres de 14 ma.dle

causee par X. manihotis. (Tor Fnglish version see No.1E3).

12.  IKOTUN, T, 1978,

Survival of Xanthomonas manihotis in host tissues. Journal of the
Nigerian Society For Plant FroSection 3, 35-43

Xanthomonas manihotis, the causal organism of bacterial blight of

cassava (Manihot esculenta Crantz) survived for up to 24 months in
field-collected bactermial ocze, for 30 months in infected cassava

stems and for 6 months in infected leaves.

The pathogen did not block Xylem vessels, even long after the whole )
plant had wilted; The bacterium invaded all tissues of the stem and &
leaves, degrading cell walls, causing cell separation and disintegrat@on
of tissues. In lignified tissues of mature cassava stems, disintegration
wae not as severe as in young stems. The pathogen did not siuriive as

long in young as in mature stems in which infections were symptomless.
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13, TKOTUN, T. 1G78.
The nﬂtare and function of extracellular polysaccharide produced by

Xanthomonas manihotis (Arthaul Berthet). West African Jourmal of
Appilied and Biological Chemistry 20, (In Press).

Xanthomonas manihotis, the causal o“gan_sm of cassava bacterial blight
disease, pro iced loose extracellular slime which is a high molecular
welght po]ysaccharide in culture DPECleuted with acetone. Acid
hydrolysis of a solut ion of slime vielded glucose, mannose ard
glucuronic acwd on paper chromatozrams; Autoclaving solutions of
aceton O-p”GC”p tated slime for 30 to QO min. drastically decreasci its
viscosity. Toxicity to plants was probably due to the high melecular
welght ratner than its effects on plant cell walls or cytoplasm. The

slime Dhysic“**v blocked the xvlem vessels preventing Jlow of water.

Absorptior in the UV spectrum indicated that the extracellular slime
probacly protectea X. manihotis fram radiation and other envir-rmental
hazards. -

14, LOZANO, J. C. et a7 1970,

Fleld proclems in cassava by J. C. Lozano, A. Bellotti,
A. van Schoonhoven, R. Howe’er, J. Doll, D. Howell and T. Bates. Cali,

CIAT, pp.o0-11,

It is noted that cassava is damaged by over tnirty pathogenic agents
including X -“hemoras manihotis causing losses in crop establishment,
reduced plznt vigour, reduced photosynthetic capacity; or causing
pre-or post harvest root rot. OCthers attack only the stalk normally
used for propagation causing tissue necrosis. Others invade the
vascular system, the foliar tissues and the terder parts of the stalk
causing spots, blight, defoliat 'or, wilting, diebacic and hyrertropnies.
These diseases generally cccur during the rainy seasorn.

CBB is one of the most serious cassava. Tne 3ymmtoms are
given. These Vary with suSﬂPu. , he variety and tne time of
infection., CPB transmission is geresrally trnrough the use ol cuttings
taken from affected plantatiors.

Recommerdations are given as to agronomic practices for the control
of these diseases including of course CBB.
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17.

18.

PFRREAUX, D. 1977

Fontr*bntlon 1'étude de la bactériose du manioc. Louvain-la-Neuve.
Université Catholique de Louvain. (iv), 37p.

L'auteur a Ctudif trois méthodes d'inoculation & fin d'en déterminer
1a plus efficaee de cribler le manioc pour la résistance des variétés
A la bactéricsevasculaire du manioc dent 1l'agent pathogene est
Xanthomonas ranihotis. Les méthodeo sont : l§ piqre dans la tige
entre 12 trotsieme et la quatriéme feuille 3 1'aide d'une seringue qul

wls

infecte I'inoculum; 2) coupure des feuille (2 savoir, la troisiZme et
la quatriZzue); 3) pulverisation foliaire 3 1'aide d'un vaporisateur

~

mariel 7 la surface inférieure des troisiéme et guatrieéme feuille.

I1 déerit on iétail les matériels et les méthodes employés. 11 domne
aussi une u@rcr:otAon de M'effet du milieu et d'un traitement fongicide
sur 1l'errcoinenent des pousses de manioc. Il expose ensuite
1'histopathologie des tiges de mar“oc infectées artificiellement par

X, menirotis., Il Jinit par exposer son étude de la toxdcité des
T1trats de culture de X. manihotis. On a observé que cette bactérie
fait Dréﬂlp;fer des pclvsaccharides ce qui prov:ogue le flStrissement
des feuilles de manioc.

Us fficace d'inoculation est la
rer plus facile le criblage de
& X. manihot is.

I1 conclu® nue la méthode la pl
piglre canz 1z -ige. Cette méthode
la résistarce 303 varistés de marnioc
(The auther corcoratively studied shree methods of iroculat.on of
cassava sroots with Xanthompnas manirotish,

7

PERREAU, D. 2978,

sistance to Cassava bacterial blight.
rkshcep on cassava bacterial blight
72, Thadan, ZITA. 7Tp. mimeo.

Studles or screening methods for re
Paper presented at the TDRC/ZITA vio
held at IITA, Ibadan, 26-30 June -8

It 18 remgrxed that adequate inoculation methods are necessary for
testing the new cassava clones produced by plant breeders since plant-
host resistance is the most effective method of controlling CBBE.

Three inoculation methods for screening varieties for resistance to

CBB in & greenncuse were evaluzted. These were puncturing the

cassave stem with an hypodermic needle, clipping the leaf with infected
scissors, and thirdly spraying the leaf.

The mate:ials and methods used are described, the resulvs are given

arnd discussed. Tt is concluded that stem puncture is the most reliable
method but that leaf clipping being more rar*4 and well correlated with
field results can be accepted too.
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2%, BNCCAS, B. et al. 1976 (Cont'd)

Tl ne faut pas confordre ces synptdmes avec ceaux causés par le
Colletotrichum, agent de 1'anthracnose.

On congoit qu'une défoliation importante réduise beaucoup
L'agsimilation chlorophylienne et rétarde la formation des tubercules.

Vient ensuite les faits de 1'étiologie de la bactérie isolée des
plantes atteintes. On pense que c'est de la souche du Xanthomonas
manihotis. -

En ce qui coriceme sa trarsmission on Suppose que des insectes vecteurs,
la pluie et les eaux de ruissellement sont les moyens les plus
efficaces de on transport de proche en proche. Au sein de diverses
régions ce w.nt les boutures infectées transportées par 1'homme qui
sont le. moyens les plus efficaces.

On a détermind la pathogenie de la bactérie isolée en practiquant des
inoculations artificielles de Jjeunes plantes de manioc. Elle a induit,
de sept 2 huit jours aprés son installation, le fl3trissement brutal
de la feuille inoculfe.

Dans dv . mbreuses régions visitées on a constactZ beaucoup dz champs
atteling & 100%. Ils sont &t dévastds et n'ont rien produit. Ce
sont la région de Brazzaville, les axes routiéres Brazzaville-Gambona,
Ngo-Djambala-lekana, Brazzaville-Xinkala-Boko, Kinkala-Loudima et 1a
route Odziba-Ngabe.

Les moyens de lutte preconisés corprement: 1) les mesures phytosani-
taires inmédiates visées 3 enrayer ou .°tarder la dissemination de 1a
bactérie, et 2) des recherches de fond pour une lutte efficace 3 plus
long terme. les mesures phytosanitaires immédiates sont 1'isolement
des foyers “pidémiques, destructionc des plantations fortement
attaguées et tailles santaires des fermes en ddbut d'attaque. Les
rerspectives de recherches sont les &tudes épidemiologiques et
étiologiques, et 12 criblage des variétés tolérentes 3 la bactériose.

24, DANTFL, J. ¥. et B. BOHSR, <278,
Eassava bacterial blight in Congo Republic and Central African Empllg
“+Country report for Coreo Republic and CAR at the IDRC/IITA workshop
on cassava bacterial blight held at IITA, Ibadan, 26-30 June 1978,
Ibadan, [ITA. fp. mimzo.

The presence cof cassava bacterial blight caused by Xanthomoras manihotis
is confirmed in Congo Republic, and officially reported for the First
time in the Central African fipire (E), as a result of the studies

of the pathogenicity, and morphological and biochemical characteristics
of the bacteria isolated during disease surveys for the purpose of
determining its distribution in the two countries.
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S DANTED, JL 7, ot B, BOHER. 1978 (Cont'd)
In the Congo Republic CRB was reported in only two areas in 1976,
but. by 1977, it had spread to various parts of the country including
two experiment. stations and particularly in those areas bordering
7aire from where infected nlanting cassava cuttings unofficially
enter Conpo NRrazzaville.

In the CAE, eoffects of earlier attacks of CBB probably dating back to
1976 were observed. There too, CBB is most prevalent in those areas
bordering parts of Cameroun where (BB epidemic ravages cassava and
{rom where vegetative CBB-contanminated cassava materials are brought
into the "npire.

Fnidemolori2nl studies revealed that CBB is widespread in the savamma
and semi-savanna cones ecspecially in poor soils but limited in the
forest zones. (BB attack is more severe in the rainy season. A study
of bacteri+l microflora on the asrial parts of fthe cassava plant
reveal~d X, maninotis on healthv cassava leaves on cassava plants

in farms already infested with CBB. This is a source of inoculum.

Detajled Liochemical characteristics of the bacterial pathogen based
on the comparative study of twenty isolates from "oneo Brazzaville,
ten from CAY and eight from south America were studied. All the
igolater wrre homogenous.

Wirally, the syrpsoms of CBR as observed in both countries are given
in full detaiis including leaf spots, wilting, defoliation, exudates,
and vascular necrosis of the stem. (For French version see No. 182).

25, DANTET, J. W, 1977,
Un nouveau diprissement du manioc en Fmpire Centrafricain; la bactériose
vasculair A Yanthomonas manihotis: résultats de 1'enquéte phytosanitaire
effectufe en mai 1977. Brazzaville, Centre ORSTOM, Service de
Phytorathclogie. 8p. mimeo.

On remugic que si 1'on considére des dégdts et 1'extension rapide des €n
foyers, 1n bactériose % Yanthomonas manihotis est actuellement le
facteur qui limitent la production du manioc.

-

On décrit les symptdmes de la bact®riose tels qu'ils sont At& observés
Fmpire Centrafricaine (£.C.). ~e sont les taches foliaires suivies
d'un dess®chement des feuilles, d8foliation progressive des rameaux
infectfs, production d'exudats sur les pétioles et les tiges non aoutées,
formation des 1ésions nfcrotiaues, =t bruniszement des

vaisseaux du bois. Son incidence est plus répandue et son attaque

plus sé@vire en saisons des pluies.

[es moyens de lutte prophylactique récommendés sont la détermination
de la ripartition pfopraphique de la bactériose, isolement des foyers
Opidemiques et interdiction du transport des boutures hors des régions
infectées, destruction des fermes sévérement attaquées et tailles
phytosanitaires des rameaux présentant les symptlOmes de la bactériose.
11 faut aussi disinfecter les outils de taille quand on prépare les
houtures.
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28, NYANCO, A, K. 1978,
CaJ%ava hacterial blight (CBB) in four regions of the United Republic
of Tanzania: (a preliminary survey). Country presentation for
Tanzania at the THRC/ITTA workshop on cassava bacterlal blight held
at. [TTA, Tbadan, 26-30 June 1978. 1Ibadan, ITTA. mimeo.

Reports o (BB epidemics in Zaire, neighbourine Malawi and Uganda;

Lthe posasihility of its presence in Ruanda, Burundl and Kenya, and
cvidence of staggering losses in both root yield and planting material
wherever the epidemics cccured, dictated the CBB survey of Tanzania.

A detailed survey of four regions of the Lake Victoria Zone in Tanzania
revealed widespread incidence with severity rating ranging from mild to
moderate in rost of the farms swrveved. The scope of incidence of CBB
and the amount of damage to 1% to 2 vear old cassava plants observed

in some ¢” ¢he “arms inply that the Awsease muist ave occurred there
for some vears past but not reported. (BB severity is reportedly high
in Makuru in Buioba district of the West Iake Rerion and in the
germilasn collection field of 27 clones of the fgricultural Research
Institute (ARI) at "Kiriguwru. It _s noted that 7B was not found in
the forested areas qur“oumw by “uleba and Biraramlo districts in
West Lake Region and by CGeita district in Mwanza Region.

The sympoors fowxd are initial wrg:‘l r watersoaked leaf spots, leaf
blightering ard abcc*ss*on, leal v I 'ivﬁ vellowish gum exudation on

leaf bplades =d petiole, and send-lignii ~ied stems, severe defoliation
anc die-pacic.

Recommendations for control include irmediate selection for, ard

supply of resistant lines to fa TTETS, Use of intercrooving, shifting
cultivation, fallowing, crop rotaticn, use of clean planting materials,
deep Dlou,blng after root harvest, remva1 and burning of crop residues
and imposition of quarantine restrictions on rovement of vegetative
materials within Tanzania.

™rally, crojected “utnre plars for 2 ration-wide £3B survey and more
effective control measures particularly with ) :
varieties, and cultural and quarantire measures are given.

?9. NYITRA, Z. A. and 0. . OTDI-MAPE, 1373
Cassava bacterial nlight and minor dis s of cassava in Tganda.
Country presentation for Uganda at the IDAF/I TA workshop on cassava
8§.cterial blight held at ITTA, Ibadan, 26-30 June 1978. TIbadan, IITA.

. imeo.

n

77 CRE has spread almost all

ha Nile gnovm nee 'l
10 provinces.

Firgt abserved in t! ir
over Uganda by 1978 covering 7 o7 the
Control measures recommended include planting disease-free cuttings,
other cultural practices and the adopti of CBB resistant cultivars.
The role of suspected insect vectors shou. be further studied.
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52, ONTM=NAPE, Y. 1976,
Report, on cassava bacterial blight (CBB) in Nile and Northern
Provinces of Uganda. Soroti, Serere Research Station, Department
of Agriculture. Sp. mimeo.

This off’icially reports the occurrence of CBB in the Nile ard
Nertherm provinces of liganda, but it is believed to have been there
since late 1960¥or 1971. The symptoms as observed there are given,
ineluding darl green, water-soaked angular leaf spots, leaf
wilting, gum exudation and shoot die-back.

It 1s noted tha! Hansford (19%8) reported the occuwrrence o

Bacterium cassava (Hansford) later renamed Xanthomonas cassavae sp. Nov,
on cassava in Uganda but that (BB is more virulent than the former,
suggesting "two strains of the ba :vz ium" in Uganqa It is fwrther
sugrested that (MB might have evelved from Racterium cassavae

(Hansfa rd} or intreduced there alorg with cassava cuttings, 1llegally
Imorted fron neighbouring Zaire

0

J

Suggested conzy
geriously infect
disease in those
sanitation, croo ro
planting CE3-resi

ot ()

1 measuves 4"“‘“36 jestruction vy fire of all

2d plarts infect ted plants, quarantine of the
ating disease-free cuttings, crop

election, breeding and

A C
mu,

33, OTIM-NAFPEZ, v, ang 7, SN0ORA, 1377,

A report of the cassava pacterial blight (CBB) survey in the

Northern Zene of Uganda. ¥armpala, Kawand Research Station, Department
of Agriculturs. 9p. mineo.

This report continuss trne 22 zurvey (OTDV-NAPE 1976) of Northern
Uganda, aimed at determining T2B incidence aﬂd severity there using
& reting scale ¢f 0-5 ir which 7 raefers to "no wilted nlants" and

5 to "all plants wilted"

Wilting is the cormoriest ard severest symptom but blighting and
angular leal spotting are found too. The disease has spread
quickly vithin cne ear, ard is now telieved to be w1desoread in

J
Uganda. Fecommerded ontrol measures are as in the previous report.
(Otim-lape 1976).

34, PACUMBAWA, =, F., H. C. EZUMAH and T. LUKELO.
The present status of cassava hacterial blignt in Zaire. Country report
for Zaire at the TDRC/ITTA workshop on cassava bacterial bllght held
at TTTA, Ibadan, 26-30 June 197%. Ibadan, IITA. 17p. mimeo.

It is noted that CBR was first observed in 1970 in Zaire where it is
called the "cardle disease". It has been confirmed there long since,
its etiology, symbtomatology ard mode of transmission having been
studied. Found today wherever cassava is grown in Zaire CBB attained
gevere epidemic status there in 1973, local varieties being generally
susceptjble to it. The danger of CEB in Zaire, where cassava is a
staple food, is stressed.
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i, PACUMBABA, R. P., H. C. FZUMAH and T. LUKFLO. (Cont'd)
The Programme National Manioc (PRONAM) was set up by the Zaire
povernment in cooperation with ITTA and is working to control CBB.
The results of studies on CBB development in relatively poor soils
in piven seasons, the relationshin of climatic variables with CRR
incidence, and sereening for resistance to CBB are presented.

[ is recommnded that breeding for resistance to CRB should
continue denpite the present success in developire irproved CBB
resistant varietics. This is because it is feared that a "new"
pathorenic race of the Xanthomonas manihotis may apnear and render
the currently resistant clones susceptible. Moreover no cultivars
have been found to be simultaneously resistant to both CBB and
mealybugs wnich also devastate cassava in Zaire.

3. PRRSIEY, 7. J. 1978.
[Ebudes sur l'¢pldémiologie et 1'écologie de la nmladie des cierges
du manioc (VKWQ] Une communication faite 4 "1'IDRC/IITA workshop
on cassava bacterial blight held at Thadan, ITTA, 26-30 June 1978" 6p. mimeo.

Des enquétes rZcentes en Afrique ont montré que la MCM est plus répandue
et plus sCvre dans les zones de savare et de transitiorn entre savane

et fori. aue dans les foréts propres. Alors on a eu 1'intérét de
dfterminer pourguoi cette bactériose survient plus dans les zones non-
forestiéres et pluvieuses. On a voulu établir: a) son développement
épidémique # partir de jeunes boutures de pousse ayant déja des

racines et qui sont inoculdes; et b) la survivance de 1'agent pathogéne
pendant la saison s€che quand il n'y a pas d'épidémie de MCM.

On a planté une variété (TMX L48R) résistante 3 Y™ et une autre
variété (60447) qui lul est susceptible dans trois zones climatiques du
Nigéria en 1977/78 & fin de déterminer les faits de son développement
épidémique. Les terrains choisis pour les essais Btaient Warri (Zone
forestiére, 2000 nmm de pluviosité par an en movenne, 2 mois de
sécheresse): IThadan (zone de transition entre forét et savane, 1270 mm
de pluviosité var an en moyvenne, cing mois de sécheresse); et Mokwa
(zonc savane, 1100 nm de pluviosité par an en moyeme six mois de
sécheresse).

On a planté des boutures de jeunes pousses ayant déja des racines et
qui n'étaient pas atteintes de la MCM @ chaque terrain. Les plantes
situfes au vent ont été inoculfes. Puis on a observé le développement
de la bactériose chez les plantes que 1l'on n'a pas inoculées par
intervalles réguliéres. On a mis aussi deux parcelles de terrain en
manioc de ces deux variétds-13 4 Tbadan, 34 une distance de 20 m. des
terrains de 1l'essai, séparés par un terrain planté de mais. Les
derniéres n'ont pas €té inoculfes. Les faits climatiques ont &té
fgalement observ@s 3 chaque terrain.
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$5. PERSIEY, G. J. 1978 (Cont'd)
L'épidfmie de MCM s'est développée le mieux chez la variété 60447 3
Tbadan corpte tenu de 1'index de la maladie et de pour centage de
défoliation. L'épidémie s'est développée aussi & Mokwa mais la
defoliation a été moins sévére qu'Ibadan.

A tous les deux terrains (Ibadan et Mokwa) 1'épidémie s'est développée
pendlant la saison des pluies. Elle a atteint une phase stationmaire

d neu prés six mois dpres la sémence au début de la saison séche.
I.'épidemic ne g'est pas développée 2 Warri bien que beaucoup de plantes
de deux variftés soient mortes. la différence majeure des faits de
climats entre les trois zones durant deux mois aprés la semence c'était
que Warri a approximativement eu cing fois plus prande rluviosité que
chacun de deux autres zones. Il est probable que cette disparité en
pluviosité entre des zones ait empéché les jeunes boutures de pousse
d'étre Etablies, et que celles qui ont 2té infectées ont &4 mortes.
On suppose que la mortalité des plantes Atait suffisamment rapide au
dfout lorsque les plantes étaient largement séparées que la chaine
d'infection qu'il faut pour avoir une épidemie a &té prévenue.

L'agent pathogéne a &té trouvd au milieu des débris sur les champs &
peu prés six mois aprds sémence au début de la saison des pluies.

La quantit? en ont diminufe aprés la premidre partie de la saison des
pluics. Les résultats indiguent que 1'on peut violer le cycle de la
bactériose si l'on récolte au cours de la premiére partie de cette
saison. Puiz il faudra enlever du chamss tous les dévris. Il faudra
aussi défricher le terrain durant trois mois au début de la saison

des plules avant de planter des boutures saines. (Voir les illustrations
attachees) (For Englich version see Nc.185).

6. PERSLEY, G. T. 1977.
Survey of cassava disezses in Africa. Paper presented at ITTA/FAO
workzshon on crop loss assessment and horizontal resistance. IITA,
Nigeria, 15-23 Oct., 1977.

Cagsava hacverial vlight caused by Xanthomonas manihotis is one of the
commn dizeases of cassava in Africa. Nearly 300 cassava farms were
inspected in Renin Republic, Cameroun, Ghana, Nigeria and Togo. Cassava
bacterial blight has been confim in three cother African countries,
namely, Congo Brazzaville, Pwanda, Zaire in addition to those surveyed.
Cultures of X. nanihotis from all those countries except Rwanda have been
sent to the CTMI, London.

The methods of the survey as well as the results are described.

It 1s felt that CBB has been present in limited areas of West Africa

for many years in view of its presence on villape farms in isolated
areas. It is believed to have entered the region through the
introduction of vegetative material from Brazil probably early in this
century. Within West Africa it is believed to have spread with new
cultivars developed since 1955. 1In areas where clones susceptible

to CBB were introduced the disease has become more economically important.
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INE, T.. S. 0. 1977.
Control of cassava bacterial blight (CBB). Tropical Root and Tuber
Crops Newsletter. 10% 30-31.

The author reports the results of studies carried out at the National
Root Crops Research Institute, Umudike, Nigeria on the control of
CBB through intercropping, the use of NPK fertilizers, and a chemical.
The studies showed that providing shade in cassava “arms through
intercropping it with maize, melon or other crors or by reducing the
effect of rainsplash through mulching or other methods appreciably
reduced CBB.

It is also reported that the presence of K in the soil through NKP
fertilizer reduced both the incidence and severity. In addition,
bi-weekly foliar application of Agrimycin 500 at the rate of 800 o/
100 litres of water per he:tare for threc months starting one month
after planting significantly but temporatily reduced CBB inecidence
and severity.

G. BREEDING

G4, HAHN, S. X. 1978.
Breeding cassava for resistance to bacterial blight. (Multiplication
du manioc rour la résistance i la bactériose vasculaire du manioc).
Paper presented at the IDRC/ITTA workshop on cassava bacterial blight
held at IITA, Ibadan, 26-30 June, 1978. Ibhadan, ITTA. 10p. mimeo.

It is noted 1) that CRR has been reported in Benin Republic, Burundi,
Cameroon, Central African Empire, Congo Republic, Ghana, Kenya,
Nigeria, Rwanda, Tanzania, Togo, and Zaire; 2) that CEB can lead to
total crop failure when heavily infected, most local varieties being
very susceptible to it. Given the widespread incidence of CRB and
susceptibility of local clones it is proposed that the best control
method is through varietal resistance o the host plant. IITA has
made progress in breeding for resistance to both CBB and CMD
incorporating simultaneously other desirable agronemic qualities such
as high yleld, improved root characteristics, low HCM content and
resistance to lodging.

The author then discusses the cassava breeding work at IITA since
1972 covering tests of a total of 583 cassava families from CIAT,
East Africa and IITA for sources of high resistance to CBF, further
test of T4B IITA clones for CBB resistance in a given ecclogical
setting of high rainfall, sandy and acid soil from which the cultivar
58308 emerged highly resistant. Other aspects of the breeding work
treated are favourable conditions for effective varietal selection,
namely: genetic mechanism of resistance, stability of resistance to
CBB over space and time in Africa, high heritability, genetic
correlation between resistance to CBB and CMD, correlation of CBB
registance with other characteristics such as tuber yield and leaf
defoliation, and finally some factors affecting CBB field scores which
are time of planting, age of plant and time of observation.
Statistical data are presented to support the facts.
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f. TNTERNATIONAL TNSTTUTITE OF TROPICAI, AGRICULTURE. ROOT AND TUBFR
MMPROVIMENT PROGRAM, - 1977 (Cont,'d)
With repard to rassava breedine for CBB-resistance the following areas
are covered: permplasm introduction, seedling nursery, yield trials,
cooperative off-site trials, and multiplification and distribution of
planting material .,

(MMHWWUthy*Lisnmﬁdmmtcm3wsrmdyrmmmajhﬁﬁmmh,
Kerya, and "anzania and that CBB can be transmitted through true seed
from which the pathopen can be removed by treatirgr with not water at
A0 for 20 minntes. Other aspects covered include the ecology of
CBR, screening for resistance to it and effect of soil fertility on
CBB developnrnt .

8. JFNNINGS, D. 1. 1978,
Inheritance of linked resistances to African cassava mosaic and
bacterial blipht diseases. In T. Brekelbaum , 7. A. Bellotti and
J. C. Lozano eds. Cassava protection workshop. Proceedings. CIAT,
Cali, Colombia, 7-12 MNov. 1977. Cali, CIAT. pp.U5-50.

The relationship between resistances to African cassava mosaic disease
(AMD) and to cassava bacterial hlight (CBR) was studied at ITTA in
1975. Resistances to AMD and CRR, derived from M. glaziovii, were
conferred by recessive additive errects. Tor bofh ﬁiseases the degree
of recessiveness was influenced by =nvirormental factors which also
had correlated effects on the two resistances. M. glaziovii progenies
segregated in a discontinous way for joint resistance to AVD and CBB.
A similar type of g =gregation occurred in progenies of 58308, a hybrid
7 generations removed from the interspecies cross. The following
hypothesis are considered: (a) that linkage occurs between genes affecting
AMD resistance and others affecting CBB resistance, (b) that genes
affecting AMD resistance have pleiotropic effects on CBR resistance,
(c) that linkage occurs between AMD and CBB, but pleiotropic effects
also occur, increasing the degree of correlation. (Author's summary).

49 OKOLI, 0. 0. 1978.
Source materials for the genetic improvement of root and tuber crops in
Nigeria. In S. O. Ene, H. E. Okereke, S; 0; Odurukwe, 0; O. Okoli and
0. B. Arene eds. Natioral seminar on root and tuber crops. Umudike.
Marﬁg 21-25,71975. First. Proceedings. Umudike (Nigeria), NRCRI.
pp.40-57.

The improvement of cassava among other crops is covered by this paper.

The areas of genetic improvement are yield, quality, plant type, disease
and pest resistance, maturity and protein content. The poals of crop
improvement and genetic evaluation are discussed. The scope of source
materials for genetic improvement include plant introduction, mutations
and chromosome aberrations, hybridization, and protoplast and organ growth.

With respect to cassava, it is noted that cassava bacterial blight (CEB)
and cassava mosaic disease (CMD) greatly reduce its yield in Nigeria.
Hence a currently important breeding objective is incorporating genes for
resistance to both CBB and CMD in local varieties. Hybrid 58308 is a
main source of resistance to both diseases, and linkage between
resistance to CBB and to CMD has been found. Manihot dichotoma is equally

a potential source of resistance to CBB.
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H. INTEGRATFD CONTROL

50. THRRY, . R. 1978,
Tutte intAppée contre la maladie des clerpes du manioc (MCM) en Afrique).

ine communication faite 4 "1'IDRC/IITA workshop on cassava bacterial
. light held at iTTA", Ibadan. Ibadan, IITA. 8p. mimeo.

L'auteur prisente ses idfes sur 1o rOle du manioc dans la nutrition,
les mithordes culturales et 1'Bconomie des Africains qui habitent le
"Rideau du manioc" (Cassava belt). T1 examine brisvement en suite
1'importance Gconomique de la bactériose et ses effets et d long terme
ot 1 court terme sur la production du manioc. Finalement il expose

A prands traits les facteurs les plus importants qu'il faut pour la
strugture d'un programme de lutte intégrée. (For English version see
No 187).
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