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, . .r,- , I)RC!T'A Work r;hor: onrCassava 
,r,: rK,] DOCUt.-ntation Center 

. ,, .. ,n>th],; comrOiatlon of abstracts 
.. ,. *It,. -u - n C it inc :s dbstracts of 

o . ell as mimeographed reports and 
,i,.] :
t :-:cotvr n io~ai litearature.
 

dre written to highlight the information
 
!,i blight disease and on its causal bacterium 

w-', .:;z, its earlier nomenclature and misnomers) 
s 'Thc r, a publication covers sub]ects other than cassava 

r;-c.r±.Iu blight, only the portion on cassava bacterial blight
 
a..tracted.
 

Ths com-,- aton benefitted greatly from the work of 
CIATi's Ct,>.ava information Center. The Center has published

:.hce._ 
vo!umes of abstracts on cassava and maintains additional
 
itizcts on cards. Ninety (90), including the Spanish and
 

•,ortuiue9,2 literature, of the 187 
entries in this compilation
 
ar( from CIAT's cassava abstracts.
 

Most of The publications and reports whose abstracts are
 
ontained here are, with the exception of papers in Spanish
 

and Portuguese, available in the IITA Library. 
Xerox copies

will be provided on request. 
We hope that this information
 
paackage will be a definite help to all those engaged in
 
:olving the cassava bacterial blight problem.
 

S. M. Lawani
 
Head, Library and Documentation Services
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INTRODUCTION 

*,s av~i (>,;... , 2 Crantz) i- a staple carbohydrate food
In. 1mny courLri,,s ,f t world, particularly in Africa and Central and
 
so~t, r-*eric,. it ±eave 
 are eaten as vegetable and in some countries
 
:'uhi, Zaire r'I (Xnio 1epublic, they constitute major vegetable 
 for
0Jou". in adrditicu, i j: used as lives _ock feed and for industrial 

. SoCrn f th: countries. Thus, the importancein of cassava as one : ti, wor]. st~e food stuffs is evident, and therefore large

"c J, C!I('t-.I(:, If miie crop by diseases and pests 
would cause famine 

~ipopu'U"t 1on! 

Ca-;sava ,act.:-blight (CBB) caused by Xanthornonaa manihotis
 
:a~mlqus the e;.tire assava plant in 
 various ways. Epidemics of this 
die3ase hvo euen reported in Brazil and Colombia; Benin Republic,
Cuicroun, Central African Empire, Congo Republic, Ghana, Malagasy Republic,
Xi awi, Nigeria, Togo, Zaire, Indonesia and Taiwan. It has causedcon:,dlurale yield losses in some areas, namely 57% 
in some susceptible

cdt ,dv(w vdrieties in Colombia (CIAT 1973), 90% in parts of Brazil (Lima
i94,i), US $33 million worth of yield in 1973 in parts of Nigeria (Ene andAc_;b i974), Consequently, CBB has been recognised to be potentially more
:;erious than the cassava mosaic disease at least in Africa (Hahn and 
Howland 1977).
 

The purpose of this collection of abstracts on CBB then is to place

at the disposal of scientists, agriculturists, institutions and others
interested in the problem, all the relevant documented information on it
 as one information package. 
 This will enable them orient their work or
 
support in 
'ieright direction, avoid expensive duplication of research
 
effort, and above all conclusively solve the problem of CBB.
 

T:,rc c±i'sified into the following aspects of the subject:­
: . ;uoc.;;:raphical districution, and epidemology. Others 
 are cultural 

. ,n control, and control through varietal resistance. To
~::c ato lts use, the collection is generously provided with indexes: 
author, subject, bacteria species and geographical.
 

'2he assistance of the librarians of CIAT in supplying the index,rois on cassava is gratefully acknowledged. Some of the abstracts were

also Laken from CIAT's Abstracts on cassava vols. 1 & 2. Thanks also
 
go to Mr. A. 0. Akinola for typing the scripts.
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1 	 . \LhUIJ,;( ERQI: , N. DE. 1061.
 

m ndioca. (Notes on ca!.sava) . iioletim Tecnico do
 
;otaa sbre 

i Tsttiutto AOnoMico lo Norto No. 41 . 9 2 p. 

<' I.:is one of the diseases studied.
CBB cau sed bv X. 

M7 
summarv of information on cassava 

2. AINYMOUS . 5. 

Country presentations: 

Terr-, E. and


production in Africa and Sri Lanka. In 
testing

R. 	 MacInt vre eds . 'he International exchange and 


in Africa; proceedings 
 of an inter­
of cassava 5 err. plasn 

IITA, Ibadan, Nigeria,
disciplinary workslhop held at 


17-21 Nov., 19"5. pp. 32-33.
 

under various headings and by 	 country.
in tabulated 

ave occurred in Cameroon, Ghana and Togo.
Information 
CBB is shown t 

nta Ni, eria, were ,mztted in this tabulation).(Some countries, 

3. ARENT, B. 	 !7 . 
in Nigeria.

A short tip e:2,-.olcg of some diseases of cassava 


or F Tf_udike. 1, 12-23.
Technical Bulletin 

this paper.
CBB is iron4 the 	 diseases covered in 

4. 	 BAH, P. 1977.
 
,u manioc en Co'te d'Ivoilre. In IDRC/IITA


La maladie de cierges 

at TITA, Ibadan, 	1-4 Nov.,
 cassava bacterial plight workshop held 


1976. ip. mocco.
 

alis~es par deux 	pathologistes
re
Selon des prospections sanitaires 
jusqu'en 1976 la fl6trissure bacterienne de I'ORTOM, on croit que 


n'v a pas encore Ct trouv6e.
du manioc 

had not yet been reported in Ivory Coast where two
 (By 1976 CiB 

from ORSTOM carried out some surveys).pathologists 

5. CERIGHELLI, 	R. 1955.
 
In his Cultures tropicales. I. Plantes vivrieres.
 Manioc. (Cassava). 


Paris, Librairie J.B. Bailliere. (Nouvelle Encyclop9die Agricole).
 

pp. 289-378.
 

cassava studied.
CBB is included in the diseases and pests of 

R. 1953.6. DRUMMOND-GONCALVES, 
la yuca guaxupe).
e a mandioca guaxupe. (Bacterioses en
A bacteriose 


Biologico 19: 114-117.
 

La enfermedad
Brasil en 1911.
Bacteria encontrada por primera vez en 

(Summary from
 

se debe a 7artY77.a mcznihoti (Arthaud Berthet) Burk. 

CIAT's 2000 Abstracts on Cassava. vol.1)
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d.m.IC':;I '. 1956.: , 


rann.oca L, a sua cultura. 
 (Cassava and its cultivation).
 
.FonoWa. 15(3): 155-160.
 

:'no of the main diseaseft of cassava described is bacterial leaf
 
;o'- c;'uioed by Xar.tomona8 manihotio Ferrugen.
 

. '! COCK J. 1976.
 
,_j a. o development of an international research network.


Ottawa,, XDXC. 69p. 

.. 3 v r.:.rch programs at CIAT and IITA and in Canada &re 
a,..
. ,] rviwed. On page 25 under pathology, it is noted 

,, ;. _ c~ut:wakt or CBB in Colombia dispelled the notion that 
S ., no: vital in the crop. The ob-jectives of CIAT's
 

c :.,,.- are given including identification of important
 
," :tcrop such as CBB and the development of methods
 

r' ir control through varietal resistance and simple

'.inL ,'anitary practices. Considerable progress in
 

ling CB, is said to have been achieved and adequate methods 
tn ' it in the region covered by CIAT have been developed,

haC ..:Iy been reported in Thailand and Malaysia. CBB is 
taI- c. t:'. -uqogh leaf infection, soil splash infection, insect 

r ,.ction from tools used on diseased material and 
'qz
-rfcz 
 stakes but not through true seed. K. mfaldOtis 

c.,-n to,- up 
to six months in plant debris but flooding and
 
L b c n redace the survival time.
 
cn p undr pathology the objectives of the cassava program


"vn %; together with achievements in research on CBB and
 
: ..oc- tho research results. 
These comprise plant breeding,


&1c -erni .,a-uation in off-site satations and viable cultural
 
c1nt.: a r tai ces. 

":;L3ava programs in some national institutes are discu-

S . .."nvolvingmeasures aimed at controlling CBB in South
 

.,.'.,,;,:.. 1970.
.. <. 


_-%0...
h *,-,3'..-horamento 
da mandioca no instituto Algon8mico do
 
..: o, Campinhas, S.P., Brasil. 
 (Work on cassava
 

-,.: _ .­ nstituto Agronomico do Estado de Sao Paulo).
5 tr dc i;genheiros-Agronom~s, Pesquisadores de Mandioca 
':,o:;'-n.&..nos a do Estado de Sao Paulo, 10, Campinas, Brazil.


T;7<3. 'r'abalho. C&mpinas, Brazil, Instituto Agronomico do
 
t do de Sao Paulo.
 

':; 
 tin twenty clones have been developed for cultivation.
 
COD w:w among the diseases encountered. 
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. d . ,. ;a e , ,d o < v S.:hop
• .>:: a, 


.a, . 1s , ~'ke, Nigeria, p.]- • 

1.t 	 tarted to, i. ly to a se 

.'v'cti.-prc:vt io:. ,re presertd wl t-h the.
 
•,: e:,-O za. a , c t ria I bl1ight , :< .:.,: , 

.-ans, o depend .; t-hi S staple tIoed i r.dch 
. ,:,results ,a--seci on to the farmnr (5umunary 

. ... ; .assava. V\.oi. 

..... .. ,tI, rev li'.: :A: a n, I'ITA. 29). minio . . re 

*-- , oio t srfv and -' : 7td onlsc.... ou' ,d 

7.. :-$ ~an) control -) I e-lden " 

- bre &,J .eing,f' resistan1at ,,It 

ia s well asn Ar" (Author's sunna-;) 

je s or pn,;,tuu.Lnoq' ] 

es and variet'es of the genus ,i" 

.n- of controlled carefu!]/ an:.o'ulu. ll 
.L-e ::,,:,A', omp<cnents. 

....'lear that :ost :: :­

row to sosen, tna stiplest ,§'sed: 

.,onire, c talliC acid and nicct2r.>7 .17>1 

-. < , r-o furnisn te sttc-ulation ffactors and 
r s r,e-s af, for the zrcmnt develonrrnt of tht nere 

media show,,s promise of utility as a nanoonic 

,eric and specific levels. Six isolates of 

."obaire in. 1941 were among those studied. T,.ir 
. . l m ed was nct determined du)-na t'e experlment 

-jia , good within 3 to 6 days. 

was used homonyqmnus' for a group of 

vL7'1.t.l.!ates and for the phytopathogenic bacteria formerly 
i..-. :.egens P2' no'm~aa.Bergey et al. The bacterial genus 

. abed and its species placed in somewhat more suitabe 

. ::n .!]ter t (Conn, 1942) , Cop ne7',cteriwon (Jensen, 1934;
 

i9. ' 2 .K.m.ozomconas, Xanthomonas (Dowson, 1939) with a few species
 
:;nt~err:iz 

' "0 ez': in the sense used by Breed and Conn (1936) 
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1 I;;, E, AGIRONOMIA. 1974.i'AHiA. 
, <t; z.1 tor10 £mestr-a± du e:: sas, No. 5, (Project 

S ..:' ,.., Almas, ,~5r-;ii, V;.P. Ua. 'BRASCAN Nordeste,', L 


, , ,U . ,,. L4Uy { d :,e&-'.yes or cassava,r 
S . - ,., I u , Cn Quarantine field wasm; :-, : Ld . 

.,K "' e,:'0,. ] ;as
 

.-.,. , Pseudomonacea) (Bicohemlical
' urk:.dr (Schizorvcetes, 

" .. "and K. i their Dosition 

.7 5 key for tils genus) . Aruivos do Instituto Bioloqico 

..u::oer's key for z.tzorncW (12: 154), it was verified that 

."'... ,-:'. zi's(Arthaud-Berthet, 1912) Starr, 1946 and 

., "!:.:t:'.;.a (Christopher et Edgerton, 1930) Savuiescu: 1947 aj:e nc 

§:,cti' p>ATd. After biochemical studies, the author found that 3
 

.1 , orti8 hydrolyzed starch but were unable to produce
c:-'..Z .~ 
f rozm ritrates. The following alterations are proposed for this 

•rr If. Colonies whitish to cream: pigment nonwater soluble; (A)
 

__iTLQ !)FIED.
(1) Starch hydrolyzed. (a) Nitrites produced from 

C.. . T. _. (2) Starch not reported. 57. X. cannae.-nhotio. 

59. X. Zi7ge (B) GELATIN NOT LIQUIFIED.<,',. 


(a) Nitrites not reported. 60. X. rbrjS.bacV'W.
tacch hydrolyzed. 

(Sum, iry from CIAT's Abstracts on Cassava vol.II).
 

( 1


~.;AId, J. Franco do. 1942. 

]o c,ganismo causador la bacteriose da mandioc- (Un estudio dcl 

usante de,,iC .....- la bacteriosis de la yuca) . Arquivos o InstiLuto 

}.. 13: 119-126. 

,u, , u{rinzls esouna enfermedad vascular que causa marchitamiento en la
 

.i:<'hot i88'2 Pohl. Ataca a un gran numero de variedades y donde
 

i;.C r0,:cu e! un factor de importancia economica. La patogenicidad de ia
 

hact(,ia se probo enperimentalmente con seis aislados differentes. Fueron
 

S. 


e.t~uadas pruebas con la enfermedad por inoculacion de las variedades:
 
"I,,iuiLourinha", "manipeba", "cambaia", y "gemedeira". Morfologia - El micro­

como varilla motil con puntas redondeadas con un dianetrooi-anismo aparece 
de 0.6 a 0.9Y por 1.6P a 2) de largo. Gram-negativo. No forma esporas.
 

- 48 horas, 300C,
If]lcjelos monotricomos facilmente tenidos. Placa de Agar 


Aolonias redondas de 2-3mm. de di~metro, levantados, con superficie brillanta,
 

Buen crecimiento en
bordo entero, consistencia viscosa. Bioquimica ­

.azucares sin fermentacion. Hidrolisis del almidon: completa, no solo en lo 

,.u]tivos sino tambien con los infiltrados de cultivos en medios liquidoso 

y nitrato, licuacion de gelatina en el
Reduccion negativa de H2S, indol, NH3 

Leche digerida sin coaqulacion; L.M., peptonizacion, sin
octavo dia. 


clasifico como una Phytomonas. Mayor
de.coloracion. El organismo se 


idontificacion sobre la investigacion precisa de la especie, se publicara,
 

en ul futuro. (Resumen del autor).
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. t : c 	 (Nuetvos... ..,,-. - , .-,.c- :c d mandioca. 
.i. : 0,'.<,:)ntc ,tl ]o i , :- ,:i,., -- )l.<3Js I]a yuca) . Arcalivos 

t 	 T 11 VC, a ent' 3 

" .CC 7 	 .,6".;': "'. i,.,a adZ, a'"' 


j' - c 	 o Drummonu ' e 

.", - aispad,: apr Arthaud-
I!:, so encontraron diferencias 

7, antzo a car'acteres morfoloqicoS, 

.C aric a 10 inferido previamente 

:... . Hi Se hallo que el-e." J;1ito. 
..:.:=is-'::da :n :: .a : ia ,Sc c Y '. -' ,-, ....";,. ;a. M(rthaud­

...-:"c -:no no, (Resutmen del autor).
 

casva).- . Porte
 
. ... ....-	 P Contercio. 

.. 	 u od b'.' 5 "" " -".... .".... :ondi:r (rcclassified as 

.. ~~~~i :;c:..g witt 4 , la'tex 

• 

v.._i?.'_.... ; - ... .... u,r.. . " a " in d . .s~ .. ].-af...... '--.cI .e- 0 0 0 Vo .1)c:,,i'i - ;::a e r l " 20O0 

t.-..- .:.... 7. ._i 

, -"Zk. : h , ' , :"'k ,. -'...,- -, -oi -,-7 

"" ..:2oa: "r>..........:-.swaido Cruz 25 (4): 299-302. 

', .:;. .':e~a... -~ ~ - , . -... jssc en-( . c/mt)ma ) 

. ..-- 'a!eers the a media evaluated, 
. "",fund i:. us .,t: ~cz. 	 e-ta M 

an: - .NN. were 
",'N '. el;OI 's an:n;i. -. ,2 "I- i ( N 

..... hc,.,..	 bloood gave the best results.Fc. aon 
.. . ...... .u s :re ie:I or graftso. .	 using latex 

,hir;last. methc-. J e }!'sitive results. (Summary
 

S-,ea , gent of cassava 
.7.Eio cico 72'7 

cr zoctc.rOEII seric.izur' the St.ate of Sao Paulo,.auses i.-, 

.. c.ions on the taxo&toruire nor rc~ure of cassava Ere dis­
cussed5 was airs -,rAp Arthaud-:Perthet. Other names 

e ,-,e. S.. uo maniho-, sp. taciiuc mar, -2, 

.. ...~~.... (1930) -aC¢Li.w man4".,.( z-rthet et Bondar (1940) 
..,- ,r'c5.koti8 tArthaud-Ber.thet e sndar) Vi-gas Finally, the 

uthor ; ths oaper nitablished that, according to the nomenclature 
pr-ority .aw., ze name should be ;h'c j mabihoti8 (Arthaud- ?,?rthet) 

Viegas. 'Suimary from CIAT'c 20C0 AbAtracts on Cassava Vol.1)
 

5 



19J. BO]NDAR, G 3? 

A bactcrio ,c 6:- manrioca (C,3.sa,, "ac eral hii:;rt; Cam;, 0(119)
2.u-30. 

ri.-cript.on. -ac.t::.. ot :a: sava ai blight caused
by Xqn ;o ,:c'" ':".:t,with the nur1xUsa of suaplvir tanrers with a 
fiaud identific. tion guide and some meth%.dL of control. Symptoms differ 
between soweet ter varieties, the intensity the isa nd bi .. but of attack 
U.qually devnasta'.i.v Ro.:tj
- wt and starch content of heavily affected 
planta are rk.-o.:% conglerably. "'e causal ac;ent .,,.s confirmed by means 
of the Kocr lest. A :2eFzript.o.m is .ese:._ed of the bacterium culture in 
nutritive ': Cth d ,gar. It was o rcl-- ded that (1) disease transmission 
J.ithrough ctorob direct contact; (2) healthy cuttings from infected 
plants ar .s 7) Lo t'ie disease.; ) ,sweetvarieties are more 
suscopibL. Ltt} varieties. Preventive measures recommended are
 
(2) plct ,.s possible cuttings frcm healthy plants of resistant
 
variotiec.- 2) e--opare the cuttings wi-hout damaging the peel in any way;

(3) din, the ccttings, (4) avoid pla-,ta.ng cassava in fields affected 
by tho d6sease in preious seasons; (5) cctntrol peats; and (6) avoid direct 
contact of cu-cins with manure. (Scaurr.ary from CIAT's Abstracts on 
Ca'Lavo Vo. 

2J. BONDAR, G. 1 
o........ . . ..mand......a. d. s....-sain cassava) . Boletim 

iformzt.on in : paper is concerned with the isolation, ifentification 
and otiol.og' c BacilZus marihor cau.sal agent of a bacterial disease in 
cassavL. Syn ems are characterized by decay of young shoots, latex 
cudat , 6 i.ion and necrosis of aerial parts. The bacterium is also 
found in cuit-igs scorud for long periods. A significant decrease of starch 
content in &ac tubera was observed; chemicai nalysis of sick tubers showed 
the folkowin.g: ,oistu:-e 84.98%; starch content 9 60%; starch content on dry
 
matter b '. Palthogenicity trials and control measures are included.
6.%. 

(Sunmuary fr'an CAT's 2000 Abstracts on Cassava Vol .I)
 

21. PUZ
 
1c,,riana das hastes da mandioca, (A new bacterial 

.vastims) . Chacavas e OQuintaes S(4 . 15-18. 

A descripoicn is c9rovn of the symptoms found in cassava plantations attacked 
by the rn.-lhotie -,ra ':a'otj.) In recently 
plantod -!ielc., the pln. die from the attack. When infected cuttings
ark used6, thy -otbefore germinating. Some preventive measures recommended 
are pl nting .. tUhy material, rotating crops and using resistant varieties. 
(Sulnary from CTAT's Abstracts on Cassava Vol.11).
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* ." .. 

- . . .2 . -. . . . . 

(A,.I.°
• C.< 
. . . L ..,~.t . 

: ':t D'4e '1 species,:.• ,;:.is:: :-ie: _-1; b ::erl s T o arc, new 

•':::,.:;:'"'<< sp w.his] causes a wil t and root rot of 

,-~~ >:-.: nlC:: -<;: : 7_ s.. n. w ic h causes a bulb rot:,: 
 (Arthaud-
I:.. Tescr.
r 


--.r) a wilt of cassaiva and 

a- el:ec'a e r qit', hlitherto. (Author s 

-:72.1 , a 0 1 
zacteria:.:::;.f",Aarde ia "':-: .'.,.. ; ... oJ.. Pohi. 

F, eaf bacterS&: n±lcnt . :t.a rdE ia Facultad Nacional de 
:= 27 (1) 5 - 9
 

..>.t-r ot1a Je .edellin 27(1)
 

, .ny and infected leaf tissue, a acteria resembling 
.- " ".- ,; .Oe .i was purified. -rte pathogenicity of the 

-: §._ w.,as proved by inoculat n7 healthy plants of cassava. -ew 

C-t.I1a-.were isolated from the inoouiated plants and showed to be 

..- ;Darto tbe first purified. Although Bouriquet mentioned the 

occurrance of 8 r.y1,3mcIY,' -,P NrJ.rn in cassava as promoter of drastic 

foiiage wilt: he considered that .a,',tcr: ro!ii was the agent causing 

tr.e slight in leaves. This was confirmed by Dulong in Madagascar. 

Osert.ations made by the author showed that the spread of the
 

rb 'uerosisis favoured by the rainy season and is restricted by the
 

dry season. The Author considered that both B. robici and 

P. o o. crw' in casqava may correspond to special different forms 

within the P. 8,.a~aceeaz~i species; in such a case, reference must 

he Made to P. 8.nacearvA F. .,, .. and T. olanacearn I,'. manihotio 

respectively. Control measures are given. (Summary from CIAT's 2000
 

Abstracts of Cassava, Vol.I).
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2). ;'IASTANO A., J. J. 1972. 
Marchitoz bacterial de la yuca,-!.10hot Ut-LZ-":"rma Pohi. (Bacterial wilt 
o ,-.israva,', u&tz7.saz'ic Poh]). Revista de ia Facultad de Agronomia, 

,"cllin, 27(1): 43-55. 

A bar-tertal d] ;'a'. affe cting yuca, '":. ';&o h("'., Pohl, was found in 
pl,ant mntIrl,t] ;Umhlitted from several areas of the Atlantic Coast of 
('(-oib ,a. The disease appeared as a mucilaginous exudation on the stems, 
tw Iting , '!(",lowing of the leaves and a subsequent drying. The causal 

.i(I-n1 was f:i:-, ) a Trar-iegative bacterium which showed some 
:haract !r : Ic; ,:utc. ;i,,! ar to those of the vascular ,v.K thomorzcc group. 
t.si~ac~ er : ::, ,:<irci with the one reported by Duarte Silveira as 

S ' ' . .. "; !.'e ,Arthaid-Berthet) Breed et al., that causes a wilting 
c yuca in ilrazA. A ;c, with.F 'ff$ -qs:;:' (Arthaud-Berthet et Bondar)
'; (qos,- : '"'z<:0'> n. sr., all of which seem to be 
yrio:iy,; . ;c same organism. The namc ,X'sic,; ,X.z3 "lncJotis (Arthaud­

r :<".'. Er ,:d ,t al. f. specialic, is suggested for the causal 
,qe.t cU L.V bacteril wilt described. The disease is different from the 
one :es -as "fize7" ur "blight" -,f the T-ica leaves caused by 

, 't:"w (E. F. S. ) Beriey et al. (Author's summary) 

7. i.C, J . B. K,.. i957. 

A cui -ura snoinca e a bact, ,-.,.. (Cssav cc~tvaion and bacterial 
qg;t ; ire:vo Agricola No. . 

A briu. .- i;tion is given of the importance of cassava bacterial blight 
as a 
 c-r >miting the production of this crop. The seriousness of the 
disease .s associated with the susceptibility of the variety and planting 
in poor soils. Symptoms observed in 
the field are explained in detail.
 
(.ummary Forn "fAT's Abstracts on Cassava Vol.Il) 

;. CL2;TRO iNTFRNAC:.NAL DE AGRICULTURA TROPICAL. 1973.
 
'assava bacterial blight. Cassava Technical sulletin No. 1.
 

CBB was first recorded in Brazil, later in Colombia and other S. American 
and African countries. The symptoms observed and described here are similar
 

o those induced by X. r:Jz.i[ht (Arthaud-Berthet) Stan:. Studies in 
. . Am-erica suggeszed it is different to some degree from some X. mciihotis 
nd similar to some PseuL-tonzs sp. The modes of transmission of CBB are 

detaied including through tools, machinery, clothing, vegetative materials 
and rainsplasn. Cultural control measures are recommended.
 

INTE.RNACIG.,.AL AGRICULTURAT. 1i'iT DE TROPICAL. 1971. 
'alsava proauction systems; bacterial disease. 
 In its Annual report.
 
Cali, CIAT. pp.25, 31-32.
 

Using isolates from infected plants it was found that X. manihotie entered
 
the plant through stomata or injured tissue causing symptoms of leaf spots,
 
blight, dieback, and wilting depending on the susceptibility of a particular
 
cultivar; 
it spread by means of rain drops splashing the bacterium from
 
plant to plant or by using contaminated tools. Using infected cuttings
 
spread the disease from one season to another. 

8 
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30. 


31. 

32. 

33. 


1973.DE AGRICULMURA TROPICAL.CENTRn INTERNACIONAL 
In its Annual report, Cali,
Plant patholoi]y; cassava bacterial blight. 


0 1 8 4 CIAT. pp. - . 

in Africa and America were performed
studies on t"he etiology of X'. 

in bx)th continents was the 
same 

to determine if the causal agent of CB 
Anerica belongisolates from Africa and

organism. It- was concluded that CEB 
for 1. :1$'c'c" Lc. Other studies dealt 

to the same bacterial species, except 
the estimation o"control of CBB, andwith disseminat2 o n , surviv&J! and 


losses due to the American strain of the disease.
 

1974.CENTRO INTER.ACTL.. E AGRICULTUCRA TROPICAL. 
in its Annual report. Cali, CIAT.
 

Patholoov; cassava bacterial blight. 


pp.62-66.
 

of CEB from Asia were physiologicall!showed that isolatesComparative szudies 

similar !:o some iscsates from Africa and America. Further study showed
 

CSB moves inside the host plant mainly through the xylem tissues.that 

Screening fcr resistai.ce under field conditions was continued to attain
 

root
perfection. CBS dissemination throuch infection, soil splash, insect 

true seeds were stud.ed with remarkable results. Conditions 
vectors and 

CBB survival were also investigated.
favourable t 


J. . PA. 1937.COSTA 7ET, 

Relacao das doencas ate agora encontradas, pelo servico 
de biologia agricola,
 

no Rio Grande do Sul. (Diseases
 
nas plantas cultivadas e algumas selvagens 


identified in some cultivated and wild plants in Rio Grande 
do Sul):
 

Revista L'ronQica (Brazil) 1(6/10): 286-297.
 

The diseases attacking cultivate and wild plants in the state of Rio Grande
 

Class, order, family aid species of the pathogen
do Sul are identified. 

name of the disease and susceptible plant

(bacteria or fungus) , co-:-nn 
and origin of material attacked
species, visible morphological symnptoms, 


Cassava Js attacked by .7tntccor~zcas m.p2r.otie, the causal 
are presented. 

Diseased material was collected in Cai, Gravatai,

agent of bacterial blight. 


Lageado, Osorio, Taquari and Tupaceretan. (Summary from CIAT's Abstracts
 

on Cassava Vol.!I) 

DESLANDES, J. A. 1974.
 
(Phytopathological observations
Observacoes fitopatologicas na Amazonia. 


in the Amazon region). Boletim Fitosanitario 1(3/4): 198-242.
 

a study on the main diseases of several tropical crops. As regards

This is 

cassava, the most important disease is root rot, which presents symptoms
 

similar to those of bacterial blight but whose causal agent is unknown.
 
the state.

Bacterial blight ,XanthomoaC mrahi OtS,is found throughout 


Of minor economic importance are the leaf spots caused by Cercoapora
 

(Summary from CIAT's Abstracts on Cassava
caribaea and C. hennirvds-i. 

Vol .1)
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34. 	 DRUMMOND, 0. A. and 0. HIPOLITO. 1941.
 
Notas s~bre a bacteriose da mandioca. (Cassava oacterios,'
 
0. A. Drummond and 0. Hipolito. Ceres (Brazil, . 23,.-307. 

The authors describe the disease known as bacteriosi.; ...
 
disease" of cassava,Aanihot utili88imnia Pohl, M.
 
t;erious and widely disseminated disease, causbel'
 
sp. This organism grows well only in a spec:ia medium i)m,
 
T;hoots. Several isolations were made from di.,':=; d pl t 

inoculations with pure culture gave 77% pos.::ve r. --' 
was studied in pure cultures obtained from isol,>io:0or-! 
The following characteristics are described: 1.0 -4. 
bacilli lopho or monotrichia; gram negative, e yin ]. 
sacciform type, in 3 to 4 days; nitrates are ,iced t,)
hydrolization of starch; no production of indo• capE-vJ. 
from lactose, manite, salicine, amigdaline and 
xilese, arabinose, levulose, maltose, glu-ose at-d ,in 
attacked, but some tests gave posi.ve results- alci 
results. The bacteria is killed at 77.5 0C, p'w 	 rs, 

organism is named Bacterium manihotus n. sp - i 
and polar cilia. The nomenclature of Smith 
with which the authors do not agree, for 
given by Bergey in 1923 to the bact'cia 0 
Donovan in 1909 to describe the fortS of 
live in the latex of plants. The best autc ­
flagellate accept this terminology. Phytomo?:.7, ," 
to Pkhy torcn flagellate and this is an older na-'. A 
of nomenclature, accepted at the II Internati,i. '>-eg 
held in London in 1936, "generic homonyms art; no ', 
Protista." (2) As shown by Bu:kholder, the g -,;ki 
Bergey, is an artificial one so the name Balt 1... ia. 
to the bacilli with polar cilia is as good as , 
Exoeriments were undertaken to study the trar,-b 
and two types of spreading the disease were i,<' ,. , 
are commonly used to plant the cassava and by ce-: atn--at 
The disease can be controlled by the followincu -J.­
of contaminated stems which can be the only scv--ce of t 
regions where it does not exist yet; eradicatilca :tho ... 
the dew and rain drops are able to carry the di'.­
raising resistant varieties of cassava. Seven':-,y,i' ,c. 
and 5 showed some resistance. This work will 1. 'onti 
summary) 

35. 	 !.'!.'PREIRA FILHO, J. C. et al. 1942. 
-Manual 	 da mandioca, a mais brasileira das plant-as u- . 

o doencas, industria. (Manual on cassava: its cu~tiv ,,t1 
diseases, industry) Sao Paulo, Edicao da Chaca:. - QJ.. 

The qeographic distribution, importance, histor,.) . 
study of the organism in different media, bact':icoThagcr, 
control and resistant varieties, are discussed for bactet 
manihotis.
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r,, ] o":
, ,.:,,7,, ,~~~ifii raa , dtiladic entro .:. t'.,z ,:;,(!B 

,,.trthu-t) Burk. (Considerations reqardinq 

r-oh, 1,* i I. ty' o. Bour and ."'L-0t; Ot',&Z0 ,'?Wl, tZ8 

!Port0 Aleore, o, 3, pp. 111-117.(Arthaud iil.rtht) 1 irk. A -o ;, 

.,!t) ?"act?'0 cc 
o t o,c't1, J isr .,j's of cassava caused byTnt! svmptolv-

11'z3in Brazil are similar; the latter
in Madaqas, andl ','"3" " "I.f- &r 

certain resemblances in the
1lso 'ittack; tile sms. Mr 

craracters of the two ori.c-is 

there arc 

which point to their possible identity, 

;r-t so far te author '.as 1neen unable to produce a culture of 13. ,,o;)- ..? 

,or the necessary comparative studies. 

°Y7. F'O].,ICl, G. ot a . 1970 

Yuca o manioc. (Cassava) n 'eir En:ermeciades y plagas die las plantasI 
Leipzig, Alemania, Edition Leipzig.
tropic"Ies; descripcion y iucra 

':lo 'oz,x.Tn c-3, responsible for

The syrmptoris and causal aet, 


CBB, are hriefly descriecs.
 

". F. et al. 19i38.GALL, 
, 
 a PohI.Dcencas da m.andioca, ... o':: a (Cassava diseases, 

r '- :. : a Pohl) . 1: Manuel de Fitopatologia. Sao Paulo, 

Ag;ronomica Ceres. pp. 298- 35.
 

Causal agents are Xanthomoas8
Nine cassava diseases are de.scribed. 

~t~-8, rcoscvra hni~2 

, phf!c-t+%'cz mcnihotis; witches-broom disease. 
....." , C. 	Caribaea, Oidiwn manihotis,
 

Scieroviwn 
cassava common mosaic and cassava nerve mosaic are caused 

by viruses.
 

Data given concern general aspects, symptoms, etiology and control.
 

39. 	 HAHN, S. K. and R. J. WILLIA-.S. 1973.
 
in the Recublic of Zaire. Report to the
Investigations on cassava 


Ibadan, IITA.

Cornmissaire d'Etat A l'AgricuIzure, Republique de Zaire. 


Mimeo.
 

CBB was first observed in Gungu region of Bandundu province between 
1969
 

and 1970. It was widespread between Bandundu province and Bas Zaire, and
 

was more severe in the savanna than in the forest, and on hill tops than
 

said to aid its spread. The symptoms
in wooded valleys. Insects are 


as observed there are given. isolates were examined to confirm that the
 

causal agent was X. ma-nfhoaiq.
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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.
 

Soma cassava varieties were widely affected by Bact. caseavae n. sp.,
 
producing dark green, water soaked, angular leafspots 1 to 2mm. in 
diameter, especially on the lower surface. The older spots became 
conflucnt, an,'-.. r often arranged in irreluar !in- along thr main 
veins, though they often developed round the edges of the spots caused 
by Cercoopora oa saavae (C. henningeii). On very susceptible Varieties 
complete ringing at the original site of infection was followed by the 
death of distal parts. In culture, the bacteria (Inoculations with 
which into youn.- cassava roots gave typical symptoms) with a few 
peritrichbt.it fi.Zeila; agar colonies were round, smooth, lens-shaped 
with entir: agcs, translucent, yellow, and of uniform structure. 
(Abstracu from Review of Applied Mycology Vol.17, 1938.) 

41. IKOTUN, T. 1977.
 
Survival of ,'sZnt/'1monas manihotia, the cassava bacterial blight pathogen. 
Tn Peruley, G., E.R. Terry and R. MacIntyreed, eds. Cassava bacterial 
blight; report of an interdisciplinary workshop held at IITA, lbadan, 
Nigerie, 1-. Nov. 1976. Ottawa, IDRC. pp. 24-27 . 

This 5,tua:, investigated the modes of survival of the causal ag-nt of CBB 
enabling the pathogen to be transferred from one rainy season to anotler 
to reinfect new cassava crops. X. mranihotis s iis 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, Z. Wa2Gti3 in the 
soil can be controlled to some degree by loosening and exposing the 
surface soil for a given period before planting. Additionaly [i&.es of 
infected plants should be burnt on infected farms. In experim ents in 
which cultures of X. manihotis were added to different soil types, the 
bact riL -u..vivd 21-28 days. It survived longer in near neutral than 
in a;i sa.i. Hence it is felt that planting cassava in acid soils may 
help to check infection through soil splashes. 

The stud, discovered that bacterial exudates and infected host plant
 
materiai.b are rmore important factors than infected soils in the survival 
and transfer of CBB from one planting season to another because 
X. manihotia survives longer in those media; hence the author emphasises
the :omnoval And destruction, by burning or burying, of infected plant 
parts to prevent the survival and transfer of the causal agent.
 

42. 	 INTENNATIONAL INSTITUTE OF TROPICAL,AGRICULTURE. 1976?
 
Description and evaluation of major cassava diseases in Africa. Ibadan,
 
Root and Tuber Improvement Program, IITA. 14p.
 

Cassava bacterial blight is among the five diseases of cassava covered by
 
this paper. Its symptoms are described, graded into primary and secondary.

Five classes of CBB severity are recommended for field surveys.
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, TI: I WI CAI, A C ITURE. 1 , 

,,,-, , ,, . ro V, ::t: t . ,r, s c' p0 :- t 1 97 2/1 

.nuan, I A. pTA.1 2 ­

.urvvv ofAtrica in 12.. A 
i" ,. iirt iient i ',J in 1, st 

ITTA nurseries. Symptoms
it tjIt ,i c fnductt in 1972 in 

showed that res Istance to 
-, rvet 'et, dc I;crIbe . t. dtudFs 

,;0,cIttJ with resistalce to 	 C> D.
92" is a, 

O ( j tlAel ! :Ith.	 o C4 

(T0:' \N( 
America:

,lght of cassav a in Central and South 
, acte i.ii 

International 
eL io ogY, epidemioIg," and control. Tn 

1 9 
Crops. 3rd, Ibadan, ITTA. p. 

>vposiun ,n 'TropicaI Root 


ef cassava, ,1:UC't 
 c-atlcLt , Is a serious 
Bactoria: !-,light 

and has been observedSouth Americaprobie :e in Centra1 and 
spotting, wilting,

of Africa. Symptpns include leaf
ir. parts 

shoots and vascularIxudation on youngi eback , ee 
roots of susceptible


isc cl-rat ion in mature stems and 
the most important­rain splashing is

ult\vars. Dispersal bv 
areas. Dissemination
within localized 
-eans of dissemination 


occurs through infected planting
 
area to another
from ore 
 in
 

,.2tiv 131 or through the use of contaminated 	tools. Delay 

pruning infectedhas been obtained by 
, o the disease
I aI 

and the production


"he use of resistant varieties
plants. 

planting material, obtained 	from
 bacteria!-free
of cert~fled 

give satisfactory
shoot tip cuttings,
plants propagated from 


control. (Author's summary).
 

,. LOZANO, J.C. !972. 
-t$yfl Crantz, In 

of cassava, MaihCot e5cu
Bacterial blight 

Ph.D. Thesis.
control.
epidemiology, and 
Colombia: etiology, 


Madison, University of Wisconsin. l14p.
 

Crantz has 
blight of cassava, .k-aitihot scutenta,

A bacterial 
problem in Columbia because
 

become an increasingly important 

to an important source of food.


losses 

the isolation,
 

it causes extensive 


Studies reported here were concerned with 

of the casual
and dissemination
identification, pathogenicity 


of control measures.
the development
organism and with 

leaf spotting


disease are characterised by

Symptoms of the 


exudation
 
and blight of leaf tissues; 	wilting, dieback, and 


vascular discoloration and
 of gum on young shoots; and 

stem portions of susceptible


necrosis in mature and old 

to those reportedly
are similar
These symptoms
cultivars. 


(Arthaud-Berthet) Starr:
 
induced by Xanthomonas manihotZs 


but studies 
on the morphology, physiology, serology, 
and
 

in Colombia
of the bacterium isolated 
phage susceptibility 


and Brazil suggest that it is sufficiently different from
 

be considered a separate species.

X. manihotis to 
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46. LOZANO, J. C. 1973 (Cont'd)
 

The cassava blight bacterium (CBB) differs from X. mcnihotic in cell size,
 

motility and flagellation, production of H2S, utilization of nitrate,
 

starch hydrolysis, and in several serological relationships. A comparison
 

of CBB with the type culture of X. manihotia revealed that the two bacteria
 
also differed in pathogenicity, growth rate, serological characteristics
 
and phage susceptibility. CBB is a gram-negative slender rod, motile by
 

means of a single polar flagellum, not encapsulated and does not form
 
spores. It is an aerobic, fast-growing bacterium, which forms no pigment
 

on sugar-containing media. It hydrolyzes starch and gelatin and reduces
 

litmus milk. It does not induce a hypersensitive raction on tobacco leaves
 

or cause soft rotting of potato tubers, or cassava roots. It produces
 
levan, catalase, arginine dihydrolase and lipase but does not produce H2S,
 

indole, urease, tyrosinase, or phynylalanine deaminase. It is able to
 

grow in ordinary media plus NaCl or tetrazolium chloride at maxinmu,
 

concentrations of 2.5 and 0.2%, respectively. The bacterium utiliz-s
 
most simple sugars can serve s
nitrate and ammonium as sources of N; 


sources of C, but acid is not produced; various amino acids and other­

organic acids are readily utilized. CBB can be separated by serological
 
s (21,
and phage-typing methods from species of Erwinia (3), Peeuomon 


and Xanthomonas (10), including X. manihoti8. A Bc? Zcl'i;r'o 5P. casu:e.e
 

lysis specifically on CBB and could be used to separate CDB from o.her
 

plant pathogenic bacteria. Isolates of CBB from distinct geographical
 

areas could not be grouped on the basis of differences in virulence or
 

biochemical characteristics. They belonged to two different serological
 

groupsi and two additional groups coule 1- distinguished on the basis
 

of differences in ability to hydrolyze starch and utilize sucrose,
 

cellobioso and trehalose. However, these serological and biochemical
 
not correlated, nor were they related to geographical crioin.
groups were 


Cassava leaves were inoculated by spraying aqueous suspensions of -B7,1
cells
 
:I after
and maintaining the plants under high moisture conditions for 

Addition of Tween 20(0.01%) increased effectiveuesrt ' inoculation. 

procedure. Stem puncture was an effective method of ino,.ulation as 

CBB nom!ally penetrates the host via stomatal openings and .:ods of 

epidermal tissues. The bacterium eventually invades the vasc! 1
,;1,­

and in leaves and young shoots, it causes extensive breakdown
 

parenchymatous tissues. In mature, highly lignified tissues ) 'r
 

or roots, the bacterium remains restricted to the vascular tis~u-s, :13>3
 

moves systemically into vascular strands of roots of susceptible ci>.
 

in very susceptible cultivars it was found infecting roots 4 mnv't.hs
 

after leaf spray-inoculation. Dispersal by splashing raindroo7 is­

probably the most important means of dissemination of CBB in locFK1-,d
 

areas. Dissemination from one area to another can also occur by means
 

of infested vegetative "seed." Infested tools can also spread the
 

bacterium. Controlled inoculation experiments in the field revealed thiat
 

spread is correlated with total rainfall and occurs in the direction of
 

prevailing winds. No dissemination occurred to plants growing 15 m away
 

from an inoculum source. Satisfactory control of the disease was obtained
 

by pruning most of the aboveground portion, of infected plants, leaving
 

only a 30-40 cm section at the base of the stem. However, this control
 

method was dependent on (a) the susceptibility of the cultivars and
 

(b) the length of time between initial infection and pruning.
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nresents this together with addztmonal informnation gained n 

a'4tnors. he importance of these dseases in reducing yields of thl,, 

important source of carb>ohydrate is stressed. while 
-.ature of the oatho,':s,.nformatmor 14 resented on s~vmptoms and 

little data is available on control measures. The authors einph-:,e the 

need for more active research, in particular into identifying and 

describing sources of ,isease resistance and into other simple means 

of disease control. (Authors' summary) 
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49. LOZANO, J. C. and SEQUEIRA, L. 1974.
 
Bacterial blight of cassava in Colombia; Etiology. Phytopatholoy
 
64(1): 74-82.
 

Tho bacterial blight of 
cassava Manihot esculenta has increased in
 
severity in Colombia during the past 5 years. Symptoms on suscepti­
ble cultivars include leaf spotting, wilting, die-back, and gum 
exudation on young shoots, and vascular disccloration in rY.ature stems. 
The bacterium (CIDD) penetrates via the stomata or through wounds in
 
epidermal ,isues. it invades the vascular tissues of leaves and
 
young shoots, r(_sulting in extensive breakdown of p Ixenchymatous 
tissues. in highly lignified titsues of old stems or roots, the 
bh.cteriurc ruir. restricted to the vascular strands. The-se symptoms 
are aimilu- _, -hose reportedly induced by KLrntho21c5_ ma.:o , 
but t.v, isoia.s of CEB differ from the former in cell size, motility, 
produc.io . c. -S 2 , utilization of nitrate, hydrclysis of stsirch, and 
in sever.-! serological characteristics. CBB is a jram-negativ, 
motile, slender rod, with a single polar flagellum it is aerobic, 
fasc-growing,nd fotns no pigments on carbohydrate-cc:ntsininc media. 
It hydrolyzes starch and gelatin, and reduces litmus mi:lk. I, proou­
ces levan, c'tslase, arginJne dih,:,drolase, and lipase, but not H2S, 
indole, urease, tyrosinase, or phen.-tlanine deaminaoe. It grows in 
ordinary media ,ius NaCl or tetrazol-mi chloride at a maximum concen­
tration o:.'2.5 and 0.2%, respectively. It utilizes nitrate and
 
ammonium -s sources of nitrogen, and most of the simple sugars as 
sources of carbon, but acid is not produced; various amino acids and 
other orqunic acids are readily utilized. Isolates of C33 from 
distinct quographical areas induced similar symptoms on cassava, 
bqt bconged -o two different serological groups, en-ch separable 
into two addlzsonal groups on the basis of their abilitY to utilize 
sucrose, celiobiose, and trehalose as carbon sources. However, these 
groupi..',<r not correlated with c;eoqraphical oricin of tVe isola­
tes. CDB . separated by serolocical - and phage-typing methods
from tchree secies of Erwin z, two of FseUac:.e, and ten of 

Zan;,r)o r. o, ncauihOt.. de Zovo'including c ria'o sp . caused lysis
of C3B :iecificay and was used to separate CBB from other plant 
j}Lhoqenic bacteria. (Author's summary). 
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53. 	PARADELA FILHO, 0. 1971.
 
Principais doencas da mandioca. (Principal diseases of cassava).
 

Agron6mico 23: 116-124.
 

A description is given of different aspects of cassava diseases
 

caused by (1) Xanthomona manihotie (etiology, geographical distri­

bution, symptomatoloqy and control; (2)Cercoapora henninsii and
 
C. Caribacz (sympcomatology and control) ; (3) Oidium manihotis; (4) 
3 o 'e1.inia .' cdco; (5) DIpZodia manihotia; (6) Sclerotiurn 
rolf~cii. Symito-iatology is the only aspect dealt with for thi, last 

4 disoates. The economitc impact of these diseases is also discussed. 

(Suxurary fo C...T's Abstracts on Cassava Vol.11) 

4. PEREGRINE, . ca M. SIDDIQ. 1972 
A 	revis . " annotated list of plant diseases in Malawi. PhYto­
_tholoacalPrs No. 16, 25. 

Thic list includes 250 disease records. The annotated host list 

includes cassava yanihot eacs,>:zaccranrz which is attac .cd by 

Xanthomomcw,,) causing angular, t r-nslucent spots with brown 

margin,, -,ngulhr and yellow-grey c.adaceon lower surface, and severe 
defoliaciorn in the rains. 

55. 	 PREEIRA, A.L.G. and A. G. ZAGATTO, 1967. 
Etiologia da .mancha angular" na folha da mandioca, Uanihot utiliaevma. 

(Etiology of angular leaf spot of cassava, Manihot ut-i2isaia). 
Arquivos do :nstituto Biologico (Brasil) 34(3) : 153-160. .967. 

An experimnc wcs conducted to establish the etiology of the cassava 

loaf spot p-esent in the regions of Piracunungs, Aquai and .Moji1 

Guacu, State of Sao Paulo (Brazil) , affocting the Branca de Santa 

Catarina vcr: cy which was resistant to bacterial disease. A 

study waS carried out comparing the bacteria isolated from ].eau 

spots to the bacteria from stem tissues with t,.yPical symptoms, oi 

to diseaso. No obvious differences "aeie found in the morphological, 

cultu-ca, biochemical, physiological and pathogenic characters in 

both ca,:,os, The two organisms were clssified as A',_tho-o1naB mani­
, 6 (/.zchud-3erhet) Starr. It was also verified that the 2leaf 

spot diseaoe, located at first in the leaf, can extend to the petiolo 

and later to the stem. (Author's summary). 
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59. 	 TERRY, E. R. 1974.
 
A mode of survival of Xanthomonnas manihotis, the cassava bacterial blight
 
pathogen. Paper presented at the 4th Annual Conference of the Nigerian
 
Society for Plant Protection, IITA, Ibadan, Nigeria, February 11-13, 1974.
 
NSPP Abstracts 1972-1975. Occasional Publication of NSPP. 1: 19.
 

Plleted particles with varying dimensions viz: weight 9-70mg and 
diamoter 0.3-0.7mm are formed from gum exudation on the abaxial leaf 
surfaces of cassava bacterial blight infected plants. One thousand three 
hundred and forty five (1,345) individual pelleted particles have been 
dilodged by gently prodding from a sn.ngc plant during periods of heavy 
d-x; depo;it. Each pelleted particle contains about 1.5 x 105 viable 
cells o-" Xcmthononas manihotis. Foliar inoculation with a suspension 
-fbacterial cells derived from pellets and shake cultured for 46 hours 
in nutrient broth medium induces the typical cassava bacterial blight 
symptoms on :usceptible varieties. 

TERY.\', F. R4. 1976. 
Diagnosis of cassava bacterial blight disease. In PeTsleyG, E.R. Terry 
arid R. ,,-tcIntyre eds. Cassava bacterial blight, report of an 
intGrdisciplinary workshops held at IITA, Ibadan, Nigeria, 1-4 Nov. 1976. 

;'-Awa, 	 IDRC. pp.5-8. 

Five characte>.stic symptoms of CBB are given, the most specific of them 
ic;ne : water-soaked angular leaf spots in the absence of which a 

u-assava plant disease should not be diagnosed as CBB. The author further 
racomccn&. the procedures for isolating the causal agent, Xanthononao 

on zhe diseesed leaves and stem pieces. Spray inoculation, 
leaf. rubbing, stem puncture, petiole puncture and leave clipping are advised 
to be carried out to confirm pathogenicity. Finally, reactions to be 
anticiDated after applying those five methods of inoculation are outlined. 

.MY, E. R. 1977. 
-of cnssava bacterial blight in Africa makes control imperative. 

Sn Z 107-108.Livestock 29(3): 


>-)--eoent -.ate of knowledge on cassava bacterial blight is reviewed. 
.cn~ion is paid to etiology and symptomatology, geographic distribution, 

•-,'I.u::±ology and control. (Summary from Abstracts on Tropical Agriculture) 

o2. . ?,AS, .A. P. 1976. 

t.stud sobre a mandioca. (Studies on cassava). Sao Paulo, Brasil,
 
Institutc Acronoifico do Estado de Sao Paulo, 214p.
 

D,'t.af'ld information is given on the distribution, economic importance', 
jvmpteatology and etiology, of Xanthomona8 (Phytomonas) manihotis 
:',;ponsible for CBB. 
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, I va. . ,, , a .," n Nyasaland. 

..... 5i .,. *:rintal Ariculture 21(52): 141-143. 

:, Vr Ic11 -,-,t t I c iea(ij nq t,-- efoliation of'.'z . or Cassava 

.;.. " . -curs i. Nyasaland anrl das been shown to be due
 

, a bacterilm ;ire 3c-cribed, for which the name XzCU8.(2 or a8 aVaC
 

r.nov. :s piop-se,. A similar disease already recorded from Uqanda
 
S probabi * duf, to the same pathogen, which was first named ,actor'er 

!an, fo,- in error. . 2O& in Hansford is synonymous with 

: ... M-anns anc Taucennaus) burgwitz, a conuon saprophyte of 

necroti: lant, tissuos. The wilt d:.sease of Cassava in South America, 

said to be caused by .X::,::':. 'i;z'"rxo:s(Arthaud-derthet) Starr is 
uite dist,::t and may not be due to a species of Vlzi:tooroas. 

(Author' s 

WILL7AYS,1 R. A., sf. ACBOOLA, and R.W. SCHNEIDER, 1973 
Bacteria' wilt of cassava in Nigeria. Plant Diseases Rpporter 57 (10): 
,24-8. 

A -acterial wilt o cassava was observed in several areas of Nigeria in 

142. Snptoms and pathogen characteristics are similar to those of a
 
cassava dJseasu in South America caused by Ycrthomors maniliotis. The 

disease is likely to be economically important in West Africa. (Author's 

c:. dA IRE. DEPARTMENT DE L'AGRICULTURE. 
Maladies et pestes principales du manioc au Zaire. In its Progranme 
:National Manioc, rapport de progr[s; decembre 1974 A d~cembre 1975. 
M'Vuazi (Gare-Mueke) Programme National Manioc, INERA. pp.6-9 . 

La fletrissure bactirienne (CBB) causee par Zanchomonos mniboti6 est 
une des maladies principales du manioc trouvees au Zdire. Pour se
 
multiplier et se diffuser il lui faut une haute pluviosite et une haute
 
humidit6. Elle se diss6mine gen~ralement par voie de la pluie, du vent
 

et des mat~riels de s~mence. On essaie de produire des plantes de
 
manioc qui soient resistantes aux maladies principales, surtout ]a
 
fietrissure bacterienne, et qui aient d'autres bonnes qualitis agronomiques.
 

C. EPIDEMIOLOGY & DISTRIBUTION
 

66. ARENE, 0. B. 1975. 
Distribution of diseases and pests of local cassava cultivars in Nigeria. 
Vol.l. East Central State Survey Report. Umudike (Umuahia). 
F.A.R.T.S. (unpublished).
 

The author discusses the distribution in Nigeria of CBB among other
 
diseases of cassava.
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i, rAS, C. 1975. 
Country presentations: Venezuela. In Nestel, B. and R. Maclntyre, eds.
 
fhfo International exchange and testing of cassava germ plasm; proceedings
 
of an interdisciplinary workshop held at CIAT, Palmira, olombia, 4-6 Feb4
 
>976. Ottawa, iDRC, pp. 29-30.
 

Thk pvTper reported only those cassava diseases that have occurred and 
)e~n cv luat~i in the culture introduction nursery under natural con­

'inen. most important is cassava bacterial blight. Quarantine 
rc-c,-ctfoni; eanorced include an official certificate from the r-oumtry
 

clr cL ........ effect that the vegetative material is free of pe6ts
 
ar.!J c. ,harmful to agriculture, and an import authorization from
 

*Lta1 Sanitation Division of Venezuela's Ministry of Agriculture
 

and S. SlNrHUPRAMA. 1975. 
•u~nuy presentations: Thailand. In Nestel, B. and R. Maclntyre eds. 

International exchange and testing of cassava germ plasm; proceed­
ing-s cf can interdisciplinary workshop held at CIAT, Palmira, Colombia, 
4-6 T.;. 1975. Ottawa, IDRC. pp. 26-28. 

iL is .u-v)red that no survey of diseases and pests of cassava has been 
o c.:-ct=.a in Thailand but that the country was apparently free of major 
ai(;anses of the crop. It was guessed that if CBB was present it was not 
rjor cause of losses. imports of cassava planting materials from 

Liria -n(_ Africa have been recently restricted as a precautionary mea­
r,&:e aainst introduction of diseases of the crop. 

.HA;, SK., S.L. TAN and S.L. GEH. 1975. 

W:nz ?resentations: Malaysia. In Nestel, B. and R. MacIntyre eds. 
-n':_:'rational excnange and testing of cassava germ plasm; proceed­

, n nterdisciplinary workshop at CIAT, Palmira, Colombia,c.i held 
'&-6 Feb. 175. Ottawa, IDRC.
 

.~LS1UK bacterial blight caused by Xwithomonas manihotis and with 
si va;to. of shoot die-back and angular leaf spots were observed in 
pa.-s of Malaysia. Plant quarantine restrictions are imposed. 

YO ".I t4.0, ,..-. DE. 1975. 
.:,untty presentations: Brazil. In Nestel, B. and R. Maclntyre eds. 
a international exchange and testing of cassava germ plasm; proceed­
n::;s of an interdisciplinary workshop held at CIAT, Palmira, Colombia, 

4-6 7eb. 1075. Ottawa, IDRC. pp. 34-35.
 

important diseases and pests of cassava in Brazil are enumerated.
 
CBB3 (Vanthomona8 manihotia) is said to be economically the most impor­
tant as it causes the heaviest losses.
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YL D1IAJWAP1TTRA, T.S. 1975.
 
Country presentations: Indonesia. In Nestel, B. and R. MacIntyre eds.
 

Thie International exchange and testing of cassava germ plasm; proceed­

ings of an Interdisciplinaiy workshop held at CTAT, Pslmira, 4-6 Feb.
 

1975. Ottawa, CTAT.
 

Introduced in Java in 1852 by the . overnment and successfully populari­

sed throughout Indonesia bteen 1914 and 1918, has become ancassava 

important crop in Indonesia which ranks as one of the highest producers
 

of the crop according to F.A.O. Troduction Yearbook (1971-1976).
 

It was reported that diseases of cassava were not serious in Indonesia
 

by 1975. Cassava bacterial-blight seemed to occur in Java and there is
 

a project to establish cassava clones resistant to CBB.
 

1976.
72. INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTIRE. 


Root and tuber improvemzt program; cassava. In its Highlights of
 

1976 research. Thadan, !ITA. 73-731
 

CBB was reportad in more African countries. A detailed CBB survey was
 

conducted in Cameroun from which its incidence end 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 cassava is Cassava Bacterial
 

Blight (CBB). This disease was first recorded in Brazil, but later was
 

reported in Colmbia and observed in several other countries in South
 

America and Africa. Symptoms of this diesease are characterized by
 

leaf spotting, wilting, die-back, gum exudation on young shoots.
 

Vascular strands of infected petioles and stem necrone appear as
 

brownstrings. The bacterium is spread by the use of infected plant­

ing material and infected tools. The disease spreads rapidly during
 

the i:ainy season because 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 from 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, M niho i esculenta Crantz, en Amerca; 
etiologia, epidemiologia y control. (Bacterial wilt of Minihot 
eooulenta Crcoitz in America: etiology, epidemiology and control). 
Fitopatologia 9(2): 110-119. 

Bacterial wiJt of cacsava, Mavihot cuaenta~is the most serious 
disease in Cerzr and South America, and it has recently been 
reported in Africa. The symptoriB are foliage lesions,die-back, 

rc..rmex-udation o- . -r the young sprouts. and vascular necrosis of 
stems .ue rc o:: susceptible cultivars. The disease spreads 
readily nc aield The disseminationtah through rain splashing. 

from one urea to another occurs through the planting of infected
 
cuttins and by 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 surnnai-y). 

75. 	 L1JAN, L. 1975. 
Country presentations: Colom:!.a. In Nestel, B. and R. MacIntyre ei. 
The in e n- inal exchange and ce-,&Jnc of cassava gtrm plasm; pro­
cediags of an interdisciplin-zy workshop held at CIAT, Palmira, 
Colombia, 4-6 Feb. 1975. Otta,,a, IDRC. pp. 17-18. 

Sweet casusva varieties are traditionally grown for home consumption, 
industrial purposes and animal feed by small farmers in Colombia.
 
Cassava hacteriai blight is one of the economically important dise­
aces of the cr-op there. It is most prevalent in regions of high 
relative 	huridity and mean temperatures of 25-300C. 

Quarantlne neasures are strictly enforced in Colombia which adheres 
to :eh -- ta:national agreement signed in Rome on December 6, 1951. 

76. 	 PAZ BRIZ, F-1. 1975. 
Country prcnzations: Ecuador. In Nestel, B. and R. Maclntyre eds. 
'The Internaional exchange and testing of cassava germ plasm; pro­
ceedings of an interdisciplinary workshop held at CIAT, Palmira,
 
Colombia, 4-E Feb. 1975. Ottawa, IDRC. p. 25.
 

Cassava bActcrial blight is among the economically important diseases
 
of cassava in Ecuador where coastal farmers grow the crop tradition­
ally for human food. No quarantine restrictions were enforced by
 
195.
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7 / . '.! < . , I u /<1(p 

' FtIl ion ond irpo:.-ancc of co 5:v.v bacterial blight in 
n erso Iv, C., E.R. Terry and P. Maclntyre eds 

.c. at , terial I l - report on an interd isci l inary 
r, it(1p i1,,Id at 1ITA , Thadan , Nigeria, 1 - 4 Nov. Ott-iwa 

i . pl-	 - I 

hh -..i l1.,gr-d1i tribut ion of ('ftl bas;ed on recent surveys 
in i ve count -fe of West Africa Is given in detail . These 
,ir c the Reputhlic of Benin, Cameroun, Chana, Nigeria and Togo. 
l1 hot It N ger fa and Cameroun CBB Is rare in the forest zones 

,ecuentlv 	 withT- ... 	 nd the greatest 
severity in mono-cropped cas sava farms In the savanna regions,
 
implying a relationship between CBB development, cropping
 
system and environmental factors. Tn Nigeria, CBB was more
 
damaging on high yielding varieties released for mosaic
 
tolerance since 1960 than on local farmers' varieties. The
 
occurrence of CBB in isolated parts of West Africa suggests
 
that it has been present for many years. It Is suggested
 
that CBB came Into West Africa through vegetative materials 
Introduced from South America and Malagasy. It has become 
more important in recent years with attempts to popularize 
new varieties which ,ere susceptible to the disease.
 
(French version see No. 78).
 

78. 	 PERSLEY, G.J. 1976. 
R6partitfon et importance de la maladie des cierges du 
manioc en Afrique. In TDRC/IITA cassava bacterial blight
 
workshop held at TITA, Tbadan, 1-4 Nov. 3976. p. mimeo.
6
 

On donne en dtai 1L I r,,arL it ion g~ographique de la 
maladle ,e. cIerges d_C -nacC (Y:CM) sel -n des visites 
r~centes dan-; cinq pnav,,,- 1'Africue occidearale, y compris la 
Repilbliqu,:e Populaire ci,- B6nin, Le Cam6roun, le Ghana, le 
Nig, ria et le Toga. Au Nigeria comme au Cam6roun la MCM
 
6taft plus r~pandue et s6v&re en monoculture de manioc dans
 
lea zones de savane que dans les zones des fSretq. Cela
 
Indique un rapport entre le d~veloppment de la MCM, les
 
mothodes de culture et les faits de milieu. Au Nig6ria les
 
attaques de la MCM 6taient plus friquentes dans les
 
exploitations plant6es des variftes a !-auts rendements et
 

r~sistantes i la mosaique vulgaris6es depuis 1960 que dans
 
les fermes paysannes. La presence de MCM dans des parties
 
Isol6es de l'Afrique occidentale sugg&re qu'elle y existait
 
il y a 	beaucoup dann6es. L'auteur pense que la MCM est
 
entr!e 	en Afrique Occidentale par vole des boutures de manioc
 
introdultes de l'Am 6 rlque du sud et de Malagasie. R6cemment
 
elle est devenue plus importante a cause des essais de 
vulgarisation de nouvelles variet~s qui 4taient susceptibles 
S la mosaique de manioc. (English text, see No.77). 
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/ I. P'RSLLY, G.J. 1977b
 
Progress Report onL IDRC Cassava Bacterial Blight Project,
 
August, .'971- -- J'uly; 1977. Ibadan, IfTA. 17p. mimeo.
 

ReL-u3t,I frL ,iies ontHM the bio!r .v, ecology, epidemiology

and control mchtlodsio, 
 including resistance screening, are
 
discussed. (Author's summary).
 

80. 	 PERSLEY, G.J. 1976.
 
Report on casF;ariv': direase survey in Cameroun. Ibadan,
 
ITTA, 31p. mimno.
 

Cassaiva bacteri;4 blight was found to be widespread, occurring
 
irn the highland 
savanna around Bamena (1900m) eastwards 
acro.:in the g'i . a aavanna co Garoua Boulai on the border with 
the Central Af :-ici.ri Republic. It also occurred in a localized 
area around Victcria and Buea in the west of the country. CBB 
occurred in hoth foree and savanna regions but was more 
prevalent in the savanna. (Author's summary).
 

4. PERSLEY, G.J, .971i. 

Report 	on Cassava disease survey 'a Kenya. Ibadan, IITA.
 
16
p. mimeo.
 

.EB was newly reported from Kenya. it occurred in 
the western
 
caasava-growing region, near Lake Victoria. 
 It was observed
 
on experimen. stations at Alupe (on the 
Ugandan border) and
 
Kakamega, and on local farms between Busia and Kisumu.
 
(Author's oummary).
 

t2. PERSLFY, G.j. .S78.
 
Re-ort on cassava disense survey in Tanzania. Ibadan, IITA. 13p.
 

CBB is new.ly :c-porttd from Tanzania. It occurred in the Lake
 
Victoria area, 4n the Mwanza and Bukoba regions. It was not
 
observed on Zanziba nor in coastal 
region around Dar-es-Salam
 
nor at Kfiona. it occurred on both experiment stations and
 
local : (Author's summary).
 

63. 	 PERSLEY, G.J. 1975.
 
8
Report 	on visit to Togo and Ghana, Ibadan, IITA. p, mimeo.
 

Cassava bacterial blight was newly recorded in Togo and 	Ghana,
 
in coastal regions. Cultures of Xan.homonaz manZhotiz from
 
both countries 
were deposited in CMI culture collection,
 
Kew, England. (Author's summary).
 

84. 	 PERSLEY, G.J. 1977c.
 
Tcchnicai Report on TDRC Casnava Bacterial Blight Project.
 
Ibadan, TITA. 2 1p. mimes. 

The distribution of 
CBB in Africa as shown by surveys in
 
Wlent and Central AFrica is summarized. The results from
 
studies on tie 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. matihoti6
 
from seed which had been stored at 50 C and 60%RH after
 
15 mcnthu. Treatment of the ueed in hot water 60oC/20 mins
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pI Tr- nCUir variety.2 
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of an interdisciplinary
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1-4 Nov. 1976.


Tbadan, Nigeria,
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CBB, its distribution and
 
:hc papers ,discuss the diagnosis of 


or recommended
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measures
in Africa, control
,;:portiance 

discuss breeding for
Others
Ghana.
ic,igeria, Zaire and the
 

to CBB, survival of Xanthomona6 mangifotis, and 
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the Republic of Benin,
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statements 


and Togo. The concluding statement by
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C,,;, o, Ghana Persley).
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p rticipants 


7.,T. and K. LEUSCIINER. 1975.
IKFP,LEY, States, Nigeria,
and East Central
to Mid-West
Report nn visit 


TITA. 12p. mimeo.
Ibadan,
4-9 December. 

of cassava
 
ThLs reports 
 pests and diseases
the incidence of 


Cassava
States.
East Central
the former Mid-West and
In in the twocassava
to be damaging
was found
bacterial blight 


Mtates. (Author's summary).
 

X7. I'' PRY, E.R. 1975. 
disease incidence and
 

Cassava germplasm resources, 

at IITA, Nigeria. In Nestel,


constraints
phytosanitary 

eds. exchange and


The International
l;. and R.Maclntyre 

of an inter­

germplasm, proceedings
cassava 

at CIAT, Palmira, Colombia,
testing of 


disciplinary Workshop held 

38-40.
1975. Ottawa, IDRC. pp.
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cassava varieties resistant LO CBB. Oteur bacterial 
diseases of che crop include bacteriosis with symptoms of 
leaf spotting caused by both 3acte.L.m cas3avae and 
Xanthomona- cauvae in Uganda, Congo Republic, Rwanda and
 
Malawi. Another type Gf bacteriosis caused by Bat£e4ium
 
4obic. occurs in Madagascar. None of these bacteriosis has
 
been reported outside Africa.
 

On the other hand cassava bacteria] wilt with symptom of leaf 
wilting caused by Psudorionas zolanaceatum occurs in Brazil 
only. The c(:lt ol for all these other bacterial diseases 
is not kno wf prci -ely. Phytosanitary regulations in force 
in th. v'ari2 countries or regions of Africa are briefly
presiented, 

88. TERRY, E.R. 197i.
 

Factor:- .icuting the incidence of cassava bacterial blight 
in AIr i ,U -aSymposium of the International Society of 
Trcpiczal Root Crops. 4th., Cali, Colombia. Proceedings.
 
Ottawa, Canada, International Development Research 
Centre. pp., 179-184. 

Cassava bactertal blight, Xntho',monaz rn a wido­
spread annc damaging diseal-e in Africa. ito severity varies 

'with locuity and climat > conditions. Fac.ors that may 
affect ot are -po, cultural practices andsverity -j 

varieta! sunceptbillfv. The distributio.' and :-conomic 
impo-t:-ace of CBB in Africa and the results of 
epideoiological studies are included. (Author's summary). 

88b. TERRY, E.".. 1974.
 
Some ep cmilojcal factors affecting the survvJ and 
diosaminatilon of Xanthomonas manihotis. in EU 
and H.J. C!ar , eds. Workshcp on Cassava Baetcr.La! 
Blight in 'icoria. lfot, Umudike, Federal Agricultural 
Research a:d Training Station, pp. 39-1-3. 

This repo!:t deai.ls uith certain epidemiological ractors 
that af',act the survival and dissemination of tho pathoSen,
,Xanthomonas5 manihotiZ. Typical aymtoms of CBE are 
describ, d, and data from field observation3, laboratory 
and greenhouse experiments are included. It was found 
that durln , periods of heavy early morn:.ng d,.v_ deposirs, 
water droplets form around the bacteriml. exudation on 
surfaces. Au solar radiation increases, theujt droplets 
evaporate, lie.vin pellete& particles containing up to 
1.5 x ].05 viable cells of X manihotiz. Studies are in 
progress to determine (1) the possibility of laterml
 
spread of X manihotiz cells within pelleted bodies over 
long distances, eventually constitutiug soil inoculun,
(2) the role of the grasshopper, ZotLcru6 vcL~e£-tU., in 
the dissemination of the CBB pathogen, and (3) the
 
survival of X. manihoti4 cells within the pelleted bodies
 
under natural field conditions. (Summary from CIAT's
 
Abstracts on Cassava Vol.11).
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'I. OBIGHESAN, G. (. and E.O. MATILUKU, 1977. 
Effect of potassium and bacterial blight on the yield and chemical
 
composition of cassava cultivars. 
 In Symposium of the International
 
Society for Tropical Root Crops, 4th., Cali, Colombia. 1976. Proceed-

Lngs. Ottawa, Canada, International Development Research Centre.
 
pp. 185-188.
 

Studies on cassava cultivars having different levels of susceptibi­
lity to bacterial blight caused by Xanthononas manihotis revealed
 
that the infection exrrt-d differential influence on the mineral
 
nutrient and suarc:h 
,ontents of the cultivars. The disease caused
 
a reduction in mrcr.nitrient content, led to 
a higher accumulation
 
of micrcnut1,ir3ntFs in the diseased leaves, and affected root quality

adversely la yoring the percentage of starch content. Despite the
 
relatively gqearer tolerance of cv. 60506, CBB reduced its root and
 
starch yields significantly. (Author's summary).
 

E. CUL2URAL CONTROL 

--2. AGU, S.P.C. 1977.
 
Cassava bacterial blight workshcp; suggestions for resolution. In
 
IDRC/1ITA cassava bacterial blight workshop held at IITA, Ibadan,
 
1-4 Nov. 1976. 2p. mimeo.
 

Objection was raised to the cultural control measures which the
 
farmers were being required to adopt against CBB on the grounds

that they are expensive and at the same time not feasible for most
 
farmers. 
Changing the time of planting cassava as recommended, for
 
instance, would not be practicable in mixed cropping equally reco­
mmended. It is absolutely necessary, therefore, for scientists to
 
find through research a solution that would completely eradicate
 
CBB or at Least reduce it below epidemic scale.
 

93. 	 AMARAL, J. F. DO. 1951.
 
Principais doencas das plantas cultivadas no Estado de Sao Paulo
 
a Sous respectivos tratamentos. (The main diseases of plants

cultivated in the State of Sao Paulo and their respective treat­
ments). Biologico 17 ,179-188.
 

Control 	methods are briefly described for 130 diseases and pests

attacking 44 crops in the State of Sao Paulo (Brazil). For cas­
sava, two diseases are reported: Bacteriosis caused by ,anthomonas

maniho ti 
 can be controlled by crop rotation and utilization of
 
of resistant varieties. "Superbrotamento" or Witches'-broom
 
disease (burning the plants and taking sanitary measures to select
 
the cuttings for planting). 
 (Summary 	from CIAT's 2000 Abstracts on
 
Cassava 	Vol.1)
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9)7. iDONYMOOS. 1977.
 
Concluding sttemt by participants. In G. Persley, E.R. Terry,
 
P..Maclntyre eds. Cassava bacterial blight, re port of an interdis­:
 nary worklshup held IITA,:pI at Ibadan, Nigeria, 1-4 Nov. 1976, 

'.)tt.W f, p.TDC. 36. 

'flu, tiwr.1r:os! the distribution of CBS in Africa. The possible
 
q xceptton.; arc Cthino-p.a, Kenya and Tanzania. Loss in cassava yield
iuc: to C:SB Js estimate-d to be hiqh in most of the countries affected.
,,,vd±att cot,,rol m' ,sures are recommended. These include preven­

tion of mov,1ment of uttings from infected areas to areas free of 
CBS, iooal varietiesc- ioci;: tolerant to CBB until CBB resistant 
ones t *2>3Ie, use of fertile soils or fertilizers and burning
of [ii. cZVG crops. Others are the encouragement of shifting culti­
-viLionur fallows where suitable, mixed-c-opping, changing the 
tima cf planting arid using early maturing varieties.
 
. 4,IeE tions are outlined for future research cr B,Includic: the 

joudy of stain differences in Z. rJ& an - liffereui countries,
rapid auWti. !!c-tion of hlgh-y: -Jin@, diseae-:esistant varieties,
and ?-th;r studv aimed at imp.n? st-:ategJ.es fo- cultural control 

96. ANONYMOI-'. 1975. 
Co'nt.y prescihtationsl summary of general discussions. In 
Torry, E., and R. Maclntyre eds. The International exchange and 
testing of cassava gerinplasm in Africa; proceedings of an inter­
dic-iplinary workshon held at IITA, Ibadan, Nigeria. .7-21 X'cv.
 
1975. pp. 35-36.
 

Under di,.eases and pests, it was noted that CBB was newly reported

from Ghan, "nd Togo. It was thought that intercropping had :Appa­
rontiy reduced the incidence of CBB. 

1NOY1OUS.i O. 19"9. 
bacarjseda mandioca.
oru & b~ctoriose adioc. (Cassava bacterial blight). Campo 

10(5): 22-23. 

Thf' Institute Agron~mico of the state of Sao Paulo gives historic
 
background on cassava bacterial blight, which was reported in
 
Brazil for the first time in Campinas (Sao Paulo) in 1911. The
 
tbactcria causing the disease was identified as BaciZZUS manihoti 
dondar. Since 1927 it has become of economic importance in the 
southorn part of the country. It is recommended to prohibit the
shipment of cuttings from contaminated zones to other parts of the 
country, especially to Bahia, where the only problem is the mite,
Tetrmnyohnh tarzajco. (Summary from CIAT. Card No.3477) 
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.O AISIMBA, J. and J. MALBANZA. 1)77. 
Country stdtem.nt.s: People 's Republic of tfle Congo. In Persley 
C,., E.R. Terry and k. MacIntyre eds. Cassava bacterial blight; 

report of an i.nter"iipinary workshop held at IITA, Ibadan. 
Nigeria, 1-4 Nov. '976. Ottawa, IDRC. pp. 32-34. (French
 
vursion: 5ee no..4 .
 

CBB was not wlr1, eai in -1IC. Cassava varieties grown there 

wore faw an'! uto. tlerate CBB to prevent its spread in the 

,,.,2t.cy. TV s aF observed in PRC are given in detail 
together wii ('Fi ,'-triut. on in seven geographical zone,- surveyed. 

It i re:,-2L. -; ;ytosant.tary operation in the villages is 
-
alwav da h transmission of CBB over short dietances is 

probi-.)y at . buzal].e to inse.:t;, rain and streams while over long 
distancs i~t is dr-finittly carried with infected cassava cuttings. 
The highest '.ncids...2:e -, recorded in the rainy season. Da&nge by 
"BB poies a peculi..r t-roo'ern in PP'2 where like in neighbouring 
'7Aire cassava leave s are a ,re ot vegerab.e .:-1 vze apart from 
the tubers that form the st.J.; - od ¢ tfl T3aSs. 

Control ei"'.. inclu.Ae th -, ,...tn :.-. 3 epiemic zones, 
dertzcuction of heavily a" zack.,w c.sava farms, epidemiological 
study of CBB including research on insect vectors and ecolcgy of 
X. mctr tta. Other measures are the etiological study of CBB and
 
above all th development and adoption of local and imported cassava
 
varfsties resistant to CRB. it i. envisaged that CBB resistant varieties
 
woud solve the problem decisivel. 

. EBATSIMBA, J. et j. r-ABANZA. 1976. 

Une nouvelle maad.ie du manicc er RApublique Populaire dl; Congo 
la bacteriose du manioc. 1n rDRCiIITA cassava bact cia]. Vork­
shop (he:d az) IITA, Ibadan, Nigei .P, 1-4 Nov. 1976, I2p. imeo. 
(Engliti, cexzt: see no. 10 3 ). 

L bacteriob,: du manio.c semblait en 197, suffisamment locfl . e 
er. RPC. La ganr-.e des vari ts de manioc cultiv~es au RPC 6ts[-. 

rt'lativement restrainte et il existait peu de chance que certaines
 
d'entre elles soient suffisamment resistantes pour enrayer natu­
rellement la dissqmination du parasite. Les s)ynpt~mes de la
 
malsdie observes en UPC sont d~taill~s aussi bien que sa r~parta­
tion dans sept zonea g4ographiques inspect6es; L'intervention
 
des Services Phytos niuairej est toujours difficile en milieu
 
villageois. I1 semble que les insectes, la pluie, et les eaux
 
de ruissellenient sont responsable ete la transmission de la maladie dans 

le mEme voisinage. Au sein de diverses regions le transport de boutures
 
infect~es sur de icngues distances constitue le moyen le plus efficace
 
de sa propagation. Les sympt~mes de la maladie s'accentuent et se
 
propagent surtout en saicon des pluies. Les d~gats causes par la
 
bact6riose sont particuligrement s~rieux en RPC ou l'on mange les
 
fouilles du manioc A fin d'en obtenir la prot~in6 vgitala.
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iiANDAO SOiBRINIIO, J. 1916. 
Mandioca (Cassava) . Sao Paulo, Casa Duprat. .65p. (Bibliotheca
i:'conotnica Thelymar, v. 3). 

j~i,;t:ocrica1, bot .iral, agricultural, chemical, industrial, and 
commercial aspects of cassava are discussed, with emphasis on 
Brazil. Planting daites, cultural practices and yields are given
for the di.ffcrqnt ;tates. Control of Xanthomonas rnanjiotis
(l3o[tw, ra'i.'ot) i j recommended by using resistant varieties,
ealt]hy planting r.tr,'.i with no wounds and insect control. As--
Occtb of pro-. ssi c' starch, alcohol and other by products are also 
dealt with. (.rr..<- frcm CIAT. Card No.4737) 

L kb1<AZIL. S;: P U-0. 3.'PATE AGRICULTURAL INSTITUTE.
 
Culi-ivtion of manloc. 
 Sao Paulo, Roots and Tubex Section, S.A. 1. 
(n.d..). 16p. mimeo. 

X rI';niho ie causal agent of CBB is among the pathogens 
djiscussed. Some control n"easures are reconmweided5 

.. _ASTRO, J.B. "F, GONCALVES, P. '. cpatc NORINHA, E.S. 1939.
 
A b1c6riose m.;andioca. (Ca..o.,w- bjac-eria blight) . Bahia
 

i ? 6: 225-226.
 

Caesava bacterial blight was reported for the 1st time by Gregorio

Bondar in the state of Sao Paulo in 1911. 
 Symptoms appear at any
 
age of the plant. The disease is charaUterized by partial or
 
total wilting of the plant and the presence c0 brown and bluish
 
spots on the leaf upper and undersurface, respectively. In gene­
ral, spots are located at the borders or at the tip of the leaves.
 
Preventive control measure3 include the use of healthy cuttings,
 
crop rotation for several years in infected fields, and not
 
planting in poor soils which increase disease severity. (Summary
 
from CIAT's Abstracts on Cassava. Vol. II)
 

... : CYN.'uRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1972.
 
C.issava production systems: pathology. In _.Annual Report. Cali,
 
CIAT. pp.60-68.
 

Although the symptoms of cassava bacterial blight are similar to those

induced by Xanthomona8 man-hotia (Arthaud-Berthet) Starr, studies of the 
morphology, physiology, serology, pathogenicity and phage susceptibility

of the bacterium isolated in Colombia, Brazil and Venezuela suggest thac
 
it is sufficiently diffexent from X. manihoti8 to be considered a distinct
 
strain or even species. Strdogical and phage typing methods show that CB.S
 
can also be iustinquished from species of Erninia, Pseudomonaa and
 
Xani homonafl. 

The symptoms of CLB, its mode of infection of the cassava plant, and its
 
mode of dissemination are covered in detail.
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: NA 1.  Dl AC~ C ITA TROPIICAL. 1972 (Cont 'd)
I i I (:NTRO INTI ' %1NACl 

it wasotioC Cas:a\u. tip cutt ings,F.xperienting on r 

,s ib; e t o r a d1 c a t e CBB f r om ' 0 ;, o f C IAT 's c a s s a va 

varietalet rmpla.m bank of 2,200 clones. Studies on 

and the 21 most resistante ..,sitin,ere continued 

c ii t ivars have been esta1 i shed. 

that the use of cleanrL being',, it is concludedFor the t 
CFB- resistant cultivars areplanting, nazl erial and the 

best known -,.t .', r practical control of CBB. Studies 

to evole ( (ther method; of control based on facts of the 

of ('lBB are continuing.epidemiolo)2y 

112/ 14 -

DA. 1975.
115. CONCEICAO, A.J. 

de
o "Establecimiento
Contribucao ao Seminario sobre 


una red de colaboracion internaclonal pare la prueba 

v evaluack. on de cultivares superiores de vuca", promovido 

pelo CTA , de 4 a 6 de 1975. (CntriBution to the 

cft international 

cn0 oaborat :v e network for tes:ig and evaluating promising 
sem mr "n.. .7stablishment 

cassava cult ivars", sponsored by CTAT from February 4-6, 

1975). Cruz das Alma';, Universidade Federal do Bahia, 

Escola de Agronomica. 

The aspects of cassava production in Brazil covered by 

the report include pest; anc diseases. The incidence of 

is treated in detail.the bacteria, XairCViC, .5 mcz:U'otU 

116. CONCEICAO, A.J. DA. 1973.
 

Molesti 	 as do nandloco( .'i.C< ,2CtU1. Crantz). 
dos Almos, Brazil.(Diseases of cassava). Cruz 

Bahia, 	 Agronomica.
Universidade Federal da Escola de 


Brascan Nordeste. Serie Pusculsa 1(]): 31-40. 

that occur in Brazil, especiallyThe main ca55;ava dieases 
by the authorin the 'Northnar;tern Region are considered 

studying the etiology, svmptomatology and certain control 

measure-, specially quarantine procedures, in order to 

avoid the Introduction c,f disease-s from outside the 

region. (Author's summary).
 

117. CORREA, H. 1970.
 

Mandioca do indigena a mecanizaco. (Cassava from native
 

methods to mechanization). Brasil, Instituto de
 

Pesqutsas e Experimentacao Agropecuarias do Centro-Oeste.
 

Circular No.10.
 

It Is noted In this bulletin 	that cassava,Man ot e.6tcuenta, 
seriously damaged by bacteriosis(Xnthomoz maniho£ti)
 

among other diseases and pests of the crop.
 
is 
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BA8. COSiTA, F. 1940.
 
Roglops lnf(s!,adrs pola bacteriose dk mandioca.. (Reriros infected by
 
cassava hacl.-rioses). Biologico 6: 332.
 

This.L paper is a short communication of the Agricilture Department of Brazil, 
declaring some zones infected with BaciZZUis Inho Arthaud-Berthet, 
causal agent of cassava bacteriosis. Control reasures were taken by
 
sanitary institutions to avoid the removal of cuttings from the infected
 
area. (Summary frorm CIAT's 2,000 Abstracts on Cassava, Vol.1)
 

I19. DOKU, E. V. and P. LJ%!,TTEY. 1977.
 
Control o- cassavi bacterial blight in Ghana. In Persley, G., E.R. Terry
 
and R. Macintyre eds. Cassava bacterial blight; an interdisciplinary
 
workshrp held at IrTA, Ibadan, Nigeria, 1-4 Nov. 1976. Ottawa, IDRC: p.22. 

CDI3 was first founi in Chz.na in 1975. The ultimate control measure is the 
introduction -f ca varieties ren.istant to CBB. Before that long 
term objLcti , is achieved, twofold cultural control measures were 
recc: ienetcd. ..ese aim first at preventing the causal agent of CBB from 
furthe. entzring, spreading and establishing through the importation of 
infected cassava couttir.s, and sercondly at eradicating CBB or reducing 
its effect where it ha: already e;stablished. Arion: 7.'easures aimed at its 
eradication are the education of farnmers to recocnir the disease, 
ostablishment of CBB survey t.a , prolibi tion of tLe tcansport of cuttings 
from infected areas, establishmort cf a dis&ase-free stock under the 
control of the phytosanitary cTrioririe;encouraqement of wide spacing
 
and incercroppin9 and the de-a;:in.uon and adoption of the best inter­
czopping systems for large-ocal.F mechanized f:rans to maximise total yield.
 

120. 	 I)<UMMOiD, 0. A. 1.946. 
Doencas da mandioca. (Diseases cf cassava). Pevista Cores (Brazil 
7(37); 24-33. 1946. 

The incidence of cassava diseases has increased in the state of Minas
 
Gonrais (Brazil) , being of t -unomic importcnce in arei; where the soils 
are poo7 and the climate narsh. The following diseases, together with
 
their L-,,'.ptmatoloty, are described: bacterial blight or bacteriosis,
 
witches'-broom, root rot caused by DipZoda caoai-'coZa, rotting or
 
necrosis of the pith area of the branches, cassava ash (Oiiitu". sp.).
leaf spots (Corco'poraherningsii, C. caribaea, Periconia sp.). As to 
their control, the following practices are reconended: use disease-free
 
propagation material and vigorous varieties; plant in adequate soils,
 
rotating crops every two years; rogue infected plants and clean tools
 
which can spread the disease. Where there is root rot, plant disease­
free cuttings and use bitter varieties. The state's Department of
 
Agriculture has organizecd 3 centers for developing disoase-free propagation
 
material and evaluating 102 varieties for this purpose. (Summary from 
CIAT's Abstracts on Cassava, Vol.II) 

L21.. IwUMMOND-GONCALVES, R. 1948. 
Bacteriose de mandioca. (Bacterioses of cassava). Bji.olo.ico 14: 145-146. 

The bactoria is caused by Phytomonas mranihotis. To cure it (1) use land 
that has not been planted with infected yuca for 4-5 years; (2) use only
healthy cuttinga (3)use resistant varieties. (Summary from CIAT's 
2,000 Abstracts on Cassava, Vol.I)
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a '., LO Iadopted are outlind. NAFPP 

r Tt)r.tr 2r(21:: c ssava wat; maize and the 

-Ge "Irs resist iant t, CBB ard CMD and 

,av,: t': an cuatt' of starch, qari
' , ,,..... irstics as we'! as developing a 

ep1 Lress:ve farmers who would adopt 

-r 'I - S :assava hacter ,] bl,_;ht (CBB) 
- ,, 'dI. Workshop on Cassava Bacterial 

'geria, 1974. Proceedings, Umudike, 
:',:,:., .;<: ... t.:al Rsearch a *.i ra~nirn; S: 1t on. 

.-., y> :,reedn o: iassava varieties resistant to bacterial blight 

suC'tIn n 7ten :ontrol, few cultu­a CBB a temporary 
rhIm.easures, Lacae or: oEhtsrvatic.s made on the performance of cassava 
ir. dffer:n locations, are discassec:. Other culturally oriented 
e~sares n:.:ch as sanitation, crop rotation and the use of disease-free 

~r~nmaterial have been nubi-_shed elsewhere. Since plants with 
viqorou3 tzop qrowrth may be more likely to escane disease than those 

j,tr row, it will be necessar y in breeding for resistant 
varlet t: be sure that root yields are higher or at least compara­

to .ields from suscentible cultivars. Lower root yields may
 
re-, ,then alternative sinks arc for-med in stems and leaves at the 
excense of the roots. Plant-s with vigorous top growth are more 
i:-:KLy to exhibit this phenomer.on. Considerations involving plant 

establi:,hment by use of fertile soils or fertilizer application, 
cihoosing cIdnting time to escape disease incidence, pruning of tops
 
and effects of reduced leaf cover on yield are briefly discu5sed. 
(Author ':; swmmary) . 

124 ;APALELA FTILHO, 2. 1970. 

Ooencas fungicas e bacterianas da mandioca. (Fungal and bacterial 
disease of cassava). In Encontro de Engenheiros Agronomos Pesqui­
sadores em Mandioca dos Paises Andinos e do Estado de Sao Paulo, 1st
 
Campinas. pp. 1-9.
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1.4 A~iADELA FILHO, 0. (cont'd).
 
A detailed description is given of the main diseases attacking cassava
 
in Brazil. Bacteriosis(Xanthomona8 manihotie)is considered the most 
importanti the only effective control method is the use of resistant 
varieties. Other diseases reported are Cercospora leaf spots caused 
Dy C. caribaea (white leaf spot) and C. henningaii (brown leaf spot),
both are economicaily unirportant so the use of control methods is 
unnecessary. Black root rot(Roee ZjZinia bunodeel dry rot of cuttings

(Z)plcdia rrnvriho-lij.) Find neck rot or wilting caused by ScZerotium 
.'.r'oZfeii) are also mentioned. (Sunmnary from CIAT. Card No.1614) 

S !'RIRE, J.R.J. 1951.
 
Consid3_acou sobre o problema de bacteriose da mandioca. (Cassava
 
bacte-ial blight). Ravista Agronomica 15: 103-104.
 

Cassava production is greatly reduced by bacterial blight caused by

Xanthormona8 manihotie. Control of th..- disease shr "111ic.ude (1) 
:'rophylactic measures such as; pls.'Linq a;th; cttinqFs, crop rota­
tion, 	postpl.nting elimination. infectec: pi.;;nts, that 
guarant- the conditions neces:.; 2,- the vigorous development of
the plant and (2) the search fcr ret.istant varieties. The implemen­
tation of these practices requires a long and difficult educational 
camaign. (Summary ftom CIAT's Abstracts on Cassava, Vol.II). 

-- . GLODJINON, S. 1977. 

CLoUntr'i statement: Republic of Beni.J. In P,'sley G., ER. Terry
and R. MacIntyro eds. Cassava bacterial blight; report of an inter­
disciplinary workshop held at EITA Ibadan, Nigeria, 1-1 Nov, 1976.
 
Ottawa, IDRC. p. 32. (French text in no,1 27 ).
 

Probably present in the People's Republic of Benin (PRB) since 1968,
 
CBB was reported there only in 1974. It must have entered and
 
spread along with cassava cuttings illegally imported from Nigeria.

Thu recommended control measures include the prohibition of trans­
port of vegetative material from infected areas 
in PRB or other
 
African countries, tightening phytosanitary quarantine vigilance,
 
educating the farmers on the danger of CBB and finally substitutirQ
 
susceptible varieties with those resistant to CBB.
 

7. 	,LODJINON, S. 1976.
 
Intervention... 
sur la maladie des cierges du manioc (fl~trissure
 
bact6rienne) caus6e par Xanthomona8 manihotis. 
 In IDRC/IITA
 
cassava bacterial blight workshop (held at) IITA, Ibadan. 
 1-4
 
Nov. 1976. 4p. mimeo. (1a version anglaise: Voir no.1 26 )
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I 33. T),)AU ,. arid 1;. 'IW . 1l)7r,, C. 7. (Cont 'ci) 

F IT!(-i]1!.1'U( [ 

:nat..ri.a] , l,n,11tq2 La ma and adequate selcc'tion 

I'll" 1 iv- A 1d42; Li C U.0uiUL !;- 1 CLj on of propaqa-ioll 
avoid i nq Lo id ,lcria] 

and preparation oF the soil (2) Among those pathogens attacking the 
le-ave,.; aid green parL:.7 o[ the :-;trn ci found€ mnany fungi ('''.,, g~ l 
,;pp. , , ,p. , ) bacLcria, mcol?1asma and vi ral or vi ruslil.e 
aq(IILl . M,.Iny ar(, erl. h1i c an1d die, sevu!rity of the attack is:: related to 
:2:;'.l~ ihil ity ,ol 1 1114, 11 i.V,12 1nd i '(4ttr-)] measures,Iim,ti.c coi Lion,;. 
include, the uSre a f -,::t:,rt varieties and disease-free planting 
inaterial, rofjuinq ,f j,,;ed plant.;, :;uitable cultul, nra'Lices 

-
( ni nt: iIg d;I . a i(( ,, i , ta4 a -ca iprex) (3) A.: r,-,fa ,1' oot 
nLmatvc !h Lhu ,:n- ''i, t (,o, ion n i ult- soil m'athi amd 

?~i 1 11i'V' ll, 1(l I, C' 10 14 j .. 1 1-(A.I 4 Lil)44 i 
fnii'r-;; .: : , ' . . ii
, .! , .* ,. 
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A. P 7i . 
. Ct. vcs tuborculos 

Maracay, TnstlLato AgroflomiL, eniersidad Central de Venezueld 

0 - 6 . 

2: ;.:.c~adL in ult raises " tropicalos: 

?: symptoms of CBB and its control measures are civen in brief. A 

t-le of diseases of cassava cn 63-64 shows that . '2L't >5 

c-urs in Brazil while J2 ?I,;r':Y:,;'C. also causing blight occurs 

:: aIdagascar, Runion and Java. 

Jomo cultivar a nandioca. k3a sava cultivation). Sao Paulo, Edicoes 

Melhorament o. 

.:h paper descrlbes amona other :eat.res, tne ,ymptoms shown by 
and precautionscassava plants attacked bv CBB. Control measures 


given.
 

E. S. 1971. 
cbsesaciones rones sobre su cultivo en Nicaragua. 

, czsetvations and recornmendations for its cultivation in
 

a)--.. >anagJa, Banco Central de Nicaragua. 

is given. Fungalr-.n..7...c evaluation of cassava in Nicaragua 

s( Cevc...%crcz e rr.) and bacterioses Yzntkor-fnas marn-hia) are 
The main
briefly discussed; control measures are given as well. 


.
 25 of the genus LagoeCheiruB app.tests are a _: ot.roa8 2erCN2
. Acares, and whiteflies (Aleyrodidae:he bud maggot (Silba pendula) 


be.onging to the species Bemisia tabaci, capable of transmitting
 

virus diseases) . (Summary from CIAT's 2,000 Abstracts on Cassava, Vol.I) 

13". K2AI .U . 1974.-
Cuc~ral and biological control of bacterial blight of cassava 

:au..sed by ... (Burkholder) . In Okpala, E.U. 

and H.J. Glaser, eds. Workshop on Cassava Bacterial Blight, 1st 

miud'_ke, Nigeria, 1974. Proceedings, Umudike, Nigeria, Federal
 
33-38.
Agricultural Research and Training Station, pp. 


are given of cassava bacterial blight(Xalthomorz8
Brief descriptions 
ri:~~t~ioe and the symptoms it produces. Factors favoring the diseasu 

and modes of infection/spread are outlined, in addition to 7 cultural 

(Summary from CIAT. Card No.5744)
and biological control measures. 

13P. OLY... O, H. K. 1977. 
E.R. Terry and R.
Country statements: Togo. In Persley, G., 


Cassava bacterial blight; report of an interdiscipli-
Macintyre eds. 

Ottawa,
nary workshop held at IITA, Ibadan, Nigeria, 1-4 Nov. 1976. 

IDRC. p. 35 (French Version: no 139). 

a':
 



13H. OLYMI'fO, II.K. (Cont'd). 
CBB was first reported in Togo in 1975, and by 1976 was believed to
 
be present in the entire southern region where 92% of the country's
 

cassava is qrown. It is believed that CBB entered Togo with illegaly 
importud cassava cuttings. Water is believed to be an important 

agent ol i ts sFpread. 

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

i9. CLYMPIO, H.K. 1977. 
Rapport sur Iai itrissure bact~riose du manioc au logo: In IDRC 

IITA cissava 1actezial blight workshop (held at) ITTA, Ibadan, Nigeria 
1-4 Nov. 1976. 4p. mimeo. (la version anqlaise: voir no.138) 

Cete maladie a et& signal~e pour lp premi~ri fois au Togo en 1975. 
Vers 1976 on croyait qu'elle s'a clKispers e tout: Q-ntier dans le 

.ud du pays ou se prouduit 92% du anioc On pe clait laOnoqols. que 
raladie s'est introduite par ''inrrmdare d,'; boutum-t.s frauduleusement 
import6es au Togo. Vu que !a :na,-i . p-c.i arci,:e i pendant la saison 
des pluies on suppcse que 1'eau sr: L le moyen IU: plus important de 
sa dissemination. Les moyens de lutte pr~conises com-prennent interdic­
tion de transport des boutures d'un endroit A l'autre, destruction des 

plantes malades par le feu et l'emploi des varit6s resistantes - cette
 
maladie.
 

140. SILVA, J.R- DA. 1970.
 
0 programa de mandioca no Instituto Agron~mico do Estado de Sao Paulo.
 
(The cassava program of the Instituto Agron3mico do Estado de Sao
 
Paulo) . In Encontro de Engenheiros Agronomos Pesquisadores de Man­
dioca dos Paises Andinose e do Estado de Sao Paulo, 10, 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 
Xanthcmanoraa rTni;otia, 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 May 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 
in for fertile soil; (6) fertilization with NPK is summarized in tables; 
(7, indices of productivity are also given. The rest of the report
 
outlines the present program and analyses different varieties from
 
Bolivia and Paraguay. (Summary from CIAT's Abstracts on Cassava, Vol.II)
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I . 7.;},fYR,. 1 06. 
In Terry, E.R. and R. MacIntyre,
C~s~avi bacterial blight in Africa. 


,.is. The [nt-eins-tional Exchange and Testing of Cassava Germ Plasm in
 

A:zica; proceedings of an interdisciplinary workshop, 
Ibadan, Niqeria,
 

1)75. Ottawa, Canada, International Development Research 
Centre.
 

pp. 23 

cassava bacterial blight ?r'i'fl'Z"
his r ust~nt5 aspe:ts of 

some
rac- with the rur;pose of niqh ihtinq facts that 

its spread and eventual control. 
may serve as a rsis for checkinc 

distribution,sTmto-tito±oc, Geoqraphic:nfo.grmatO,_ j. tiolog\', 
n tac-ude. The most effective methods of 

epidemi o.g control 
resistant varieties and healthy planting

control aru -he use of 

r ater 2 rotation as aso been suggested although the survival 

in Africa is unknown. (Summary from CIAT's 
4 

potential of e pathocen 


Astracts c2. JasSava, V7o.7)
 

Rio Crande do Sul e controle. (Diseases of no 

-rance do Sul and their control) . Porto Alegre, Brasil,
.­.oencas ,a <w.doca 


cass I:n Ric 
e Estado dos Negocios da Agricultura, Industria e Comercio.
e-c'taria 

!Sp.
Seccac de :nformacoes e Publicidade Agricola. 

SeveraL aspects of pathogenic and physiogenic diseases of cassava 
in
 

Cassava bacteriosis caused
(Brazil' are oresented.
Rio Grande do Su. 

discussed in detail, indicating symptoms,
by cK - ',r c is 
In addition, the symptomatology and con­an control.dissemination 

.
 
trol of root diseases causec b.;d " -c" :.c %ops 

effects of frosts on cassava plants are 11ioara are nresentced. -,e 

cassava fertilization with farm­also described. General as.ects of 


manures and compnost are included. (Summary from 
yard and creen 


Vol.I)
.. Abstracts on.Cassava, 

13. VAON, R., F.F. 1927. 
In Instituto Colom-


Enfermadades de la yuca. (Diseases of cassava). 

Palmira,


biano Agropecuari.o. Curso intensivo del cultivo de yuca. 

20-29.

Centro Nacional de Investigaciones Agropecuarias. pp.
Colombia, 

of cassava are
Symptoms and control measures of the main diseases 

presented. ;Among these are mentioned bacterial blight, wilting, root
 

powdery mildew, rust, root-knot nematode,
rot,,anthracnose, leaf spot, 

common mosaic virus and witches'-broom disease. (Summary from CIAT's
 

2,000 Abstracts on Cassava, Vol.I)
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'r(, Iiminir', -vt I uat. ion of sorre fungi c-,, Io fe- r t.:-,, controI of bacterial 
Ii (ilit di : :; ')f :, ava c u.ed 1:)y .'I C ,, m,llot 'lio (Arthaud­

*rthat an dBoudor) bIirkhold ,r. in Ohpala, E. U. ond H. J. Glaser, eds. 

Wor kshop ,, (',a:.,iva ba.teri.al ilight in Nigeria, I, t, Umudike, Nigeria, 

1'974. Pror:lii ,p. imudike2, Federal Aqricultural Research and Training 
I it~on ) /-I.O.lft. 

'Thr 't u c I )IUt hanie M-45, Bordeaux ii xt,,ire ('J:5:50) and copper 
amnon um ,- -,,,in we re analyzed to deterinine their effect in the 
control. o) ,: ;:,,:v ract:cr al blight caused by .; :, '.omsrszseo ;-
Six (:rn,-,,tt'i -t )i.,; w,:r,: used for each: 0, 10, 100, 1000, 3000 and 6000 ppm. 
B,rdaux ixtu-, had 1-,() rffect on the orcanin :iin vitro at any of the 

con,,;etritiorn: us. Dithane showed some bactricida] property at as 
low as 1I()P. IjoIflr) amrinoiurt demonst:rated carbonate bactericidal 

effect it: viLr:.. Thie fungicides were net demonstrated to be effective 
for controi oi CBB in the field. (Summary from CIAT's Abstracts on 
Cassava, Vol.7i' (Modif ed . 

14. 	 GLASER, 11. J. and OGBIDG3U, F'. C. 1974. 

Problems and experiences of plant protection extension in the control of 

cassava bacteria! blight disease in East Central State of Nigeria. 
In Okpala, h. U. and ff. J. Glaser, eds. Workshop on Cassava Bacterial 
Blight in Nigeria, 1st, Umudike, Nigeria, 1974. Proceedings, Umudike, 
Federal Agricultural Research and Traininq Station. pp.44-51.
 

Problems and experiences concerning the Nigerian -lant protection 

extention service are ex,nined, and some practical solutions for the 

control of cassava bacterial blight are suggested. Among the aspects
 

studied are Ist symptoms of the disease, highly susceptible and d-]isease­

free local cultivars, and farmers' superstitious beliefs ano practices. 
Problems 	 found in the expansion of control measur-s were (1) the farmers' 
reluctance to adopt crop rotation, (2) the inadeonicae :-upply of disease­
free planting material, and (3) the lack of trained extensionists. 
Control metsures include the collection and distribuion ol disease-free 
materials to farmers, the establishment of CCB-fr". cassava multipli­

cation plots, the implementation or acrochomical .-ontrol measur .<s, the 
use of fertiiLzers, and coordination of applied agricultural research. 
(SuAinary 	 from CfAT's Abstracts on Cassava, Vol.II) 

146. 	 NNODII, E. C. 1974.
 
Chemical aspects of control of bacterial blight of cassava. In Okpala, E.U.
 

and Ii. J. Glaser, eds. Workshop on Cassava Bacterial Blight in Nigeria, 

1st, lmudike, Nigeria, 1974. Proceedings. Umudike, Federal Agricultural 
2Research 	 and Training Station. pp.2 - 2 4. 

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). 

http:ba.teri.al


]. BRE DING FoR pJ13SISTANCE 

-1.. 
' .ar' field screeninq for cassava bacterial blight res;istance. In

4 ,; T/4. 

i. and HI. J. Glasor, eds. Workshop on Cassava Bacterial in 
, _ 

1974. Proceedings. 11mudike, Nigeria,
lcria, 1:;t, 1!mudike, Nigeria, 

pp.52-56.

,a1 Acgricultural Research Training Station. 

was reportedby ..:W'1cohk1U .[],"s"Iv, bacterial blight (CRB) caused 
time in 1971. A practical method for scoring field
 

Nigerla for the Ist 

was outlined as a preambleselcct t-erant cultivars to 

:inptlms to 
No immunity to CBB has been found but high tolerance
-e5s 23ta.ce bqrt~eing. 

and local cultivars: 60-506, Nwugo,
wai exhihitecl hy some selections 

Iwa-Bende- 2 , Alibobuji-Orba, (Author's summary).wa-Panyi {Congo), 

A .,~')~t U ~."1963. 
e pragas que atacam a mandioca. (Diseases and pests of cassava).


Molestias 
 32-36.
 
Revista Brc-i'eira de Fertilizantes, Insecticidas e Racoes 

5(8): 

is the only cassava' a:'r.Q0Z8 Arthur-Berthet)- .ctr.o., (.,tb.O'.vV28 
,isease having great economic importance in the state of Bahia, Brazil.
 

?amage is really serious only when the crop 
is grown in poor leached
 

per-a caused serious damage, but
 
soiIs. Caterpillars of 


Acarids sometimes strongly affect
 . were effectively controlled. 


s3av'a '.w... :t 
 is grown in poor soils. Cassava varieties are classified 

ccc !-2:; to the degree of resistance. (Summary from CIAT's 2,000 

. cts on :assava, Vol.!) 

149. A';2:A".KU. 1974. 
In Okpala, E.U. and H.J. Glaser
 Recommendations Tof the study groups). 


Workshop on cassava bacterial blight in Nigeria, 
Ist, Umudike,


eds. 
pp. 7 6-80.
 

Nigeria, 1974. Proceedings. Umudike, FARTS. 


The four study groups of the workshop viz:- breeding, plant pathology and
 

protection, agronomy, and extension recommended 
measures to combact the
 

Among the recommendations of the
 menace of cassava bacterial blight. 


breeding study group was the collection in observation 
plots of all local
 

Any clone which proved tolerant should
 cultivars in each State of Nigeria. 

an interim measure pending
be multiplied and distributed to farmers as 


The plant pathology study group recommended the
final breeding results. 

zones
 

a standard scoring system applicable in all ecological
adoption of 


which will facilitate field screening for resistance. 
Other recommendations
 

include training of plant protection staff, further 
research for
 

chemical control of CBB and prompt report
economically feasible methods of 
IITA, Ibadan and FARTS, Umudike. Recommendations of
 

of CBB outbreaks to 


the agronomy study group covered adequate supply 
of planting material
 

free from CBB, soil and fertiliser, change of planting 
date, crop rotation
 

The extension group made recommendations on planting
and crop sanitation. 


material, fertiliser and publicity of research findings 
through
 

publications and the mass media.
 

150. ARENE, 0. B. 1974.
 
Rating system for cassava cultivars to the resistance 

of cassava bacterial
 

blight caused by X. Manihoti at FARTS, Umudike. In Okpala, E. U. and
 

Workshop on Cassava Bacterial Blight in Nigeria,
H. J. Glaser, eds. 


1st, Umudike, 1974. Proceedings. Umudike, Nigeria, Federal Agricultural
 

Research and Training Station. pp.70-7 2 .
 

4j 



1W0. AId'NE, 0. H. (Cont'd) . 
A description is given of a rating system developed at Umudike to eva­
l uate cassava res istance to bacterial bliqhtfX(oil]omonan rnani'oti4s. 
'11his system i; has;ed on 2 qualitative (wilting rind defoliation) and 2 
quantitativ. (.;tunting and death) factors. The 5 classes of symptoms 
are defined. The vaidity of this system is supported by yield data. 
(Summary 	 from ('MA's Abstracts on Cassava, Vol .) 

L'd. CENTRO 1NTI'RNACIONAL DE AGRICULTURA TROPICAL. 1975. 
Pathology; ca::sava bacterial blight. In its Annual report. Cali,
CIAT. pp. B 5i] 

Studies were circried out to identify cultivars and test F1 lines
 
for resistnrce to the major diseases of cassava particularly CBB in
 
America. Further studies were done on estimation of losses due to 
CBB and che survival of the disease in the exudates and plant tissue. 

152. CENPRO 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 X.manihotie, evaluating 
resistance of F] 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 material, thereby reducing establishment 
and yield and increasing incidence of root rot. The method develop­
ped and described here can readily produce healthy Plantinq cassava 
material and a stock of CBB-free "seed" can be built up. Recomuend­
ations are made for four precautionary measures to take if planting 
material 	 is 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 other mechanical and
 
accidental means of CBB transmission.
 

154. DRUMMOND, 0. A. and 0. HIPOLITO. 1941. 

Notas sobre a bacteriose de mandioca. (Cassava bacteriosis). Ceres
 
(Brasil) 2: 281-307.
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;iqi'r1OND,,, O.A. and 0. HIP r,TTO. (Cont'd) . 
na:med• , 	 Bacterio:;e',.;: . ..." , ohlor ;. Leiteiraai)[ Poh).

The authors describe the disease 
" . :.... '! Po l

of the cassava(.'-.(Mlk Disease) 
and very much disseminated disease, caused by 

It is a quite serious 
qrows well only in specialr. Sr. This organism,"~7.arani;!hS,~, ~-r~ 

Several isolations were made from
 medium, made with cassava shoots. 


diseased plants and 140 inoculations 
with pure cultures gave 77%
 

The organism was studied in pure cultures ob­
positive results. 


The following characteris­
tained 	from isolations and reisc .:ions. 
 or
 
tics are described: 


2 micra; bacilli lopho
size 1, 0-4, .X0, 4-1, 


Gram negative; gelatin liquified, giving sacciformn type,
 
monotrichia; 


nitrates are reduced to nitrites; 
no hydrolisation of
 

in 3 to 4 days; 

no acids from lactose,
indol; capsule absent;
starch; no production of 


Other sugars, like xilose,
 
manite, salicine, amigdaline and 

inosite. 


arabinese, levulose, maltose, 
gluccse and dextrine are not 

attacked
 

tests gave positive results. Galactose gave
 
generally, but some 
 0 C., when expo-
The bacteria is killed at 77.5
 71% positive results. 	 i 
um nanjhotus
named as above, Bacter
sed 10 minutes. The organism is 


The nomenclature
 
.a:. since it has a bacillar form and polar cilis. 


t. is used instead of Bergey's, with which the authors 
do not 

o0.: 
The name ?-ytommoas given by Bergey-:wc reason: (1)wyru,, due to 


In 1923 
to the bacteria of this type 
was used before by Donovan in
 

to describe the forms of Le:tofoaS 
and Leishmania which live
 

1909, 


in the latex of plants. The best authorities of these groups 
of
 

name. 	 According to the rules of 
no­

flagellate and this is an older 


the II International Congress of Microbiology
 menclature, accepted at 

are not permitted in the
 

held in London, in 1936, "generic 
homonyms 


(15) the group
shown by Burkholder
(2) - As it was 
group Protista". 
 so the 	name
 an artificial one,
created by Bergey, is
Pytot-,ora8, 

the Bacilli with polar cilis is
 

Bacteriur?, given by Cohn in 1872 
to 


it has 	the priority. Experiments were under­
as good as Phyto7ona8 and 


study the transmissibility of the 
organism and two types of
 

taken to 

by diseased stems, which are commonly
 

spreading the disease were found: 
 The dise­
cassava and by contaminated drops 

of water. 

used to plant the 


ase can be controlled by the following 
methods: avoiding the planting
 

source of the disease in
 
cf contaminated stems which can be 

the only 


:he regions where it does not exist 
yet; eradicating the diseased
 

able to carry the disease
 
plants since the dew and rain drops 

are 

Se­cassava. 


from plant to plant; raising resistant varieties of 


some resistance. 
 This work
 
venty varieties were studied and 5 

showed 


will be continued. (Author's summary).
 

1974.

155. 	 ENTE, L.S.O. and F.M.O. AGBO. In 

Breeding for resistance to cassava 
bacterial blight at Umudike. 

on Cassava Bacterial
and H.J. Glaser, eds. Workshop

Okpala, E..U. 

Proceedings. Umudike,
 

Blight 	in Nigeria, 1st, Umudike, Nigeria, 1974. 

pp. 3-10.
 

Federal Agricultural Research and Training 
Station. 
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]5 lNIE, L.S.O. an1".M•O. AGBO. 
(Cont'd).
A crop los of N$25 million, recorded in East Central State 
(Nigeria),
In 1973, give:; an idea of the devastating effect of cassa-a bacterial
b] ight. Tin the 
past, breeding was 
focused on :-;lecting mosaic resistant,-'i t iqh-yJildi nq vIrie ties. The ways in which the disease can be di­;sseminated ire oxplained, and the 3 possible types of resistance foundin cultivar!; ar .cmentioned. The first step in the breeding strategy atmudike is to collct all varieties grown in Niqeri for their evaluationunder qrewnliou:,. ind field conditions. (Summary from CIAT's Abstracts 

on Cassava, VCi . l). 

'.ZLJMAfl, H.C.
1* and K. ..EA."GARI. 1977.
 
Control ef
r!;,-j bacterial blight in Zaire. In Persley, G.,
Terry and aatyre E.R. a-. eds. Cassava bacterial blight; report of aninterdI,;ciplinary workshop held at 
IITA, Ibadan, Nigeria, 1-4 Nov.
],976. Ottawa, IDRC. pn. 20-21.
 

C(d wa first reported in Zaire in 1970. Its spre-ad is attributed tothe use of infected cassava cuctincqs in many parts c- Zaire. CBB:,oses a peculiar nutritional problem in Zaij-u: whe:re cassava leavesare widely corsumed as a source vegetablox rro'rin. CBB incidence
is higher dur ing the rainy season, a. :.- es from year to year.Disease evaluation in many locations suggest a correlationsaverity of CBB and between thesoil tertilitv. Assisted by HITA, Ibadan, and Zaire'sINEPA, Zaire's Proaramme National Manioc (PRONAIM) has made successful
efforts to produce and popularise h-.qh-yieldinq, disease-resistant cassava varieties. 
Through multilucational evaluations cassava clones are exposed t:o 
varying ecological conditions. 

157. EZUNMAJ, H.C., S. KAPONYI and K. bEYA. 1.976. 
Guidelines for the establisL.ment of a cassava improvement project.In Terry, E.R. and R. acIntyre ed;. The International exchange andtesting of cassava germ plasm in Africa; proceedings of an interdis­ciplinary workshop held at IITA, Ibadan, Nigeria, 17-21 Nov. 1975.
Ottawa, IDRC. pp. 45-48. 

One of the main objectives of Zaire's Programme National Manioc
(PRONAIM) is to improve the productivity and quality of cassava inZaire through screening improved varieties for resistance to CBB and
other diseases, among other measures. 
CBB and other diseases are
among the problems hampering adequate cassava production. IITA,
fbadan, is 
a major source of improved cassava var.eties 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 (Vanizot escuZenta) 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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D. J. 1977. (Cont'd)8. 	 2R-ENLAND, 

All over Africa the crop is almost universally 
attacked by cassava mosaic 

recent years cassava bacterial blight has 
attained epidemic


isea ,. In 
 ,.r
 
in parts of Niqeria and Zaire and has also 

been reported in many ot 

i;:I,, 


are proposed for overcoming the
 Wust Africa. Solutions
cuIiirrt,. ot 

Under 	pest and disease control it is shown that
 

c-nstraints rviewed. 

possible but expensive and difficult, and
 chemical. control measures are 


The case of cassava is again
scale farmer.
Yerlce unsuitable for the small 


ilLu1trate the possibility of adopting 
high yielding, disease
 

used to 

This is remarkably


resistant varieties without making further 
inputs. 


the control of cassava bacterial blight in Africa.
 
true of 


iiAHN, 	 S. K. 19' 6. 
at the International Institute of 	Tropical 

Agriculture.

improvement ,.-cassava 


The International exchange and
 and R. MacIntyre eds.
Tn Terry, ". P., 

germ plasm in Africa; proceedings 	of an interdisciplinary
testing of -:sva 


Ottawa, IDRC.
Ibadan, Nigeria 17-21 Nov. 1975.
workshop hc1l i a IITA, 
p .21-22.
 

cassava production in
 are the major obstacle to

CBB a..c Or :!O!eases 


The objectives of
 
cassava is a very important staple food. 


Africa where 


cassava improvement at. ITTA, Ibadan, are given including breeaing for
 

hiqh.!r ,,ield, improved root characteristics 
and
 

to 2E' ,resistance 

The .rnroved cassava varieties of 	IITA have 

been
 
- iodgfina.resista :s 


suppiiei tc ountries in Africa and Asia.
 

.AHN, S. K. and A. K. HOWLAND. 1977.
 
In Persley, G.,
to cassava bacterial blight.
ireedring for resistance 


inter-
Cassava bacterial blight, an 
Terry and R. MacIntyre eds. 


,-isciplinary worksh6p held at IITA, Ibadan, Nigeria, 
1-4 Nov. 1976.
 

3ttawa, IDRC-. p.2 3 .
 

CBB has been recognised to be potentially more 
serious than CMD in Africa
 

As
 
because the former could often cause the total failure of the crop. 


it is feared that CBB would be difficult to wipe 
out, the authors feel
 

that the most practical control strategy is the use of host-plant resistance
 

With this in mind, IITA root and tuber breeders 
have since 1972
 

to CBB. 

established many cassava clones and families 

regularly highly resistant
 
Other
 

to CBB in widely differing ecological zones in the 
affected areas. 


desirable qualities including resistance 
to CMD, high yield, improved root
 

to lodging have also been incorporated in
 characteristics and resistance 


the adopted varieties which have been given 
to farmers especially in Nigeria.
 

1974.
61. 	 H[AHN, S. K., A. K. HOWLAND and C. A. OKOLI. 

cassava bacterial blight at IITA. In 
Breeding for resistance to 


Workshop on Cassava Bacterial Blight
 Okpala, E. U. and H. J. Glaser, eds. 

Proceedings. Umudike, Federal
 

in Nigeria, 1st, Umudike, Nigeria, 1974. 

pp.ll-14 .
Agricultural Research and Training Station. 


IITA has been involved in the search f,'r resistance to cassava bacterial
 

blight in Africa. This is a presentation on the results obtained during
 

The genetic source of resistance to CBB has now
 the period of 1972-74. 

the mechanism of resi:5tance appears to be due 

to
 
been identifiedl 

quantitative genes mainly with additive effects, 

although some present
 
seems
Based 	on the results of these trials, it 
non-additive effects. 


possible to produce high-yielding varieties with 
a high level of
 

(Summary from CIAT's Abstracts on Cassava, Vol.II)
resistance to CBB. 
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i6.. H1AhN, S. K., A. K. HOWLAND and E. R. TERRY. 
 1973.
 
Cassava breeding at IITA. Paper presented at International
 
Symposium of Tropical Root Crops, 3rd, ITTA, ]badan, Nigeria,
 
1973. 46p.
 

The importance of uassava as a food crop in Africa is stated and major

problems 
involvd in production in the area are briefly discussed. The
 
c,,3sava 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 
-eviewed and dis­
cussed. Thv.paper attempted to produce a cas3ava breeding system
applicable on a world-wide basis and to des !ribe the present state 
and the future development of cassava breeding. (Author's summary).
 

'C3.HEYS, G. 1973.
 
Cassava improvement in the Niger Delta of Nigeria. 
 In Persley, G.,

L.R. Terry and R. MacIntyre eds. Cassava bacterial blight, report of
 
an interdisciplinary workshop held at IITA, Ibadan, Nigeria, 1-4 Nov.
 
1976. Ottawa, 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 cassava 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 cassava 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 International 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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161. INTEIRNATIONA[, I NSTITUTE OF TROPICAL AGRICULTURE. 1977. 
Improved cassava clones. 
In its Highlights of 1976 Research. 
 badan,
 
IITA. pp.1 5-16.
 

Cassava mo;aic disease (CMD) and cassava bacterial blight (CBB) are
confirmed asnthe two devastating di-eases casavaOf 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 thepaucity o4l high yielding cultivars. Cassava breeding activities at IITA
within the last ten years have resulted to high-yielding varieties
cornsistently resistant CRD CBB.to and A tahle is provided giving facts 
on the field pcerformminm oF seven improved clonescassava and one local
cultivar with respect to incidence of CMD and CBB, yield and gari quality. 

170. LEHMAN, P. S. 192. 
Insect a-, ..-eases of cassava. In Hendershott, H. C. et al. A

liteiatu-e review and research recommendations on cassava(Malnihot
f5u ent7, C.antzl. Athens, Ga. University of Georgia. AID Contract 
No. CSD/2497. pp. 76-78. 

Two causal agents of bacterial wilt of cassava, X,.z;.:tiorzonas manihoti8
and Pseudomciaa sp. are briefly descrihed. They inoccur several
places in Central and South AJnmrica. The symptoms of the wilt are given.
Recommendations for further resecarch ic lude provisi on of quantitativedata o. the influence of rmuany insecs an:d diseases on yield, improving
yields throucTh plant breeding, the use of fertiiizer 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.
 

171. LEU, L. S. 1977.
 

Cassava bacterial blight in Taiwan. 
 In Syrmposium of the International
 
Society 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, gun exudates on leaf lobes,

stipules and stems, and death of plants 
are caused by the vascular­
invading bacterium,Xanthomo2a8 maho 
u:s,which confines itself to the 
genus Manihotia 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 is continuing. (Author's summary expanded)
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..:c,-a] b]-.t o ca-v il< a sercous problem in Central and South.:-:,2 and has ;e '<&r'ec .n -,rts of Africa. Synptoms include leaf 
andCX>uiaation on younq s'hoots, 

-car i "7 , ] .- n mAzinare stems and roots of susceptible cultivars. 

i is the most important means of dissemination r 
.."c rorm one area to another occur-, 

r -,'e use of contaminated tools. .. . ­

a:.,s 7een ootained by pruning infected 

atie. and the production of certifiud 
- i..-nec from plants propagaed from 

:acf- or, control (Author's summary) 
- .......
 

. . . . A f.: ­

a: 	 necrosis of :ztms and roots 
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saFs*.i..g , e sm1 ninat i on 

-71Th-he _,a-txng of irnfected s~~r 

c c -reaisease was obtained witrh thnc 
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S.)O -.. A ica. 
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. ricic e w.,as correlated. ... 	 ,t1-7. .. 	 • .3.,, n.J cowith amount.r.. & .. 
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treating highly susceptible,
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E;everely ir'. c • t.:-,.otonc ccised buds was an efficient
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i/4. LOZANO, J. C. and L. SEQUEIRA. 1974 
(Cont'd)
 

Eiqht out ot 
 1293 cassava cultivars tested under qreenhouse conditions
were 
resistant to bacterial blight. 
 Resistanc, was 
dependent on
restricition of penetration and systemic invasion by the pathogen;
cultivars ('M. Col. 647' twoand 'M. Col. 667') exhibited a hypersensitiveresponse which liited the size of leaf lesions. The use of resistantcultivars remains the most promising method of control of the disease
in the tropics. (Author's summary)
 

175. MSAJAHA, M. 1977.Cassav'i - rapid muitiplication techniques: demonstration. In IDRC/IITAcassava bacturial blight workshop held at IITA, Ibadan, 1-4 Nov. 1976. 
5p. mimeo. 

Rapid propr.Jation is aimed at getting large short-term increases of CBfree plaating material from ­
the matured plants selected from the CBB.nfeucted farm. The materials and methodology used are described. The
success of the method depends on good horticultural practices suchclean equipment, controlled as
moisture, humidity and she.de. A secondtechnique used, involved th-, r-cnid propagatin cf improved clones ofcassava aimed at maximising -hoc, pro'c tion pa node. 

>76. NESTEL, R. I -'4.
 
Curren. 
 tlen.- 5 in cassava re&.-ah. Otcawa. ID RC. 3 2p. 

Diseases and pests of cassava as 
reported in the 1iterature are reviewed.
It is noted that the literacu.e relating to the major bacterial, viraland fungal diseases of 
cassava 

by Lozano nnd Booth 

h!3d recently been reviewed extensively(2974) . They presented much inforntation on thecontrol of cassava bacterial blight, a major dis,-ase problem in Africa
and Latin America. The exis-ence -f clones resistant to some of thediseases was noted. 

177. NORIANHA, E. S. and A. S, PEREIRA. 1950.

Aspectos agronomicos da ciuitura 
 da mandioca(Manikot utilZiseAa Pohl).(Agronomic apects of cultivating cassava,( ,anihot utiZissima Pohl)Braantia 10(7): 179-202. 

Studies on cassava bacterial wilt, caused by X. '5mt- Arthaud-Berthet)Burk, revealed that several common varieties and clones derived fromseedlings show toru resistance than commonly cultivated types. Cuttingsof the resistant types were released to the farmers in Brazil and are
 
now being widely grown. 

178. NORMANIIA, 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 cultivatiofl
in Sao Paulo on the basis of their resistance to certain diseases,
including X. manihoti8. 
 (Summary from Field Crops Abstracts).
 



* *. 	 zw;iry tudy on the effects of medium and fungicide treatment on 
:-.,jcn c.ssava shoots. In IDRC/IITA cassava bacterialof qreen 

2pp. 	 mimeo.IITA, Ibadan, 1-4 Nov. 1976.",htworkuhop hold at 

the most efficient method for multiplying
study rried to find 

creun shoots of cassava Cor providing planting material free from CBB, 
u:ng the cultivar 60444. The plant materials were treated in fungicide
 

The results were not yet conclusive 
and further research
 

formulations. 


wab continuing.
 

'- N.. C. and 	 A. S. PEREIRA. 1968. 

cultivar "mantequeira", e de outros, 
de mandioca, em 

Comportamento do 

solos da ser-e :;.nnao (terciario), no vale do Paraiba, Estado 
de 

cassava cultivar "Mantequeira" and others Sao Paulo. 3ehavior of the 


series "Pinhao" (tertiary) of the State 
of Sao Paulo).
 

in soi- of the 

Bragan"Ia £7 : 249-256.
 

( o ccuZenta Crantz)
 
In competition trials of cassava cultivars 


in the Paraiba River Valley on a tertiary 
soil, the new
 

carried out 

created by the Instituto Agronomico showed 

to
 
cultivar "antequeira" 


This cultivar 	presented precocious initial
 be superior to the others. 


shoot. 
 high productivity, roots excellent 
in quality and type,
 

- . in harvesting, straight stand, which makes the 
cultural
 

t:eatments easy, an apparent resistance 
to the root rotting and
 

(Arthaud-Berthet) Starr,

bacteriosis caused by Xarthornra maniho ti8 


It was also free of virus
 rusticity and tolerance to droughts. 


induced mosaic. (Author's summary).
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ARENE, O.B. and S.O. ODURUKWE. 1978.
 
Limitations in the 
use of NPK fet tilizer 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 relationship 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 ITTA,
at 

Tbadan and NRCRI, Umudike, Nigeria, 
are interpreted to
 
demonstrate that at 
the optimum level of NPK-fertilizer in

the soil and hence of the N, P and K nutrients in cassava
 
tissues, CBB is reduced by the rise 
in plant vigour and
 
resultant increase in 
dry matter. Research is cuntinuing

to determine whether the 
optimum NPK fertilizer levels
 
required for CBB-resistance and for maximum tuber yields
 
are similar.
 

12 DANIEL, J.F. et B. BOHER. 1978.
 
Le dpdrissement bact~rien du manioc 
en R~publique

Populaire du 
Congo et en Empire Centrafricain. Une communi­
cation faite A "l' IDRC/TITA workshop on cassava bacterial 
blight held at IITA, Ibadan, 26-30 June 1978. 
Ibadan, TITA. 6p. mimeo.
 

On confirme la pr6sence de 
la maladie de cierges du
 
manioc (MCM) caus6e par Xanthomonas makiiotis 
en Rpublique Populaire du Congo (RPC) 
et en mame temps
 
on signale officiellement sa pr6sence en Empire 
Centra­
fricain (EC) selon les 
6tudes de la pathoginicit6, des
 
caract~res morphologiques et biochimiques de 
la bact~rie
 
isolge durant les prospections vis~es a y etabulir 
sa
 
distri'L ution.
 

La bact~riose n'6tait signal~e que dans deux r~gions 
en
 
RPC en 1976 mais en 1977 
elle s'est dispers~e dans

plusieurs regions du pays y compris deux fermes d'6tat
 
et surtout des 
zones proches de la fronti~re du Zaire
 
d'ob viennent des boutures contamin~es du manioc.
 

En E.C. on a observ6 les effects d'anciennes attaques

probablement survenues 
er 1976. Les zones atteintes
 
sont toujours proches 
aux r6gions atteintes par la
 
bact6riose au Camfroun d'oh on 
introduit des boutures
 
infect ies.
 

En ce qui concerne l'gpidemiologie, on a observg que

la maladie est tr~s r~pandue dans les zones de savanes
 
herbeuses ou arbustives surtout 1A oA 
le sol est pauvre)

mais restreintes dans les r~gions de for~t. 
 La bact~riose
 
est plus intense pendant 
les saisons des pluies. Une
 
6tude sur la microflore bact~rienne des parties agriennes
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du manjoc a rdvdlL3 la pr ,se. de X. mai t sur 
jeq feUilles saines du :s.anboc :zu dans les champs diji­
atLtetnts par MCX d'o eile se dIsperse. 

On prdsente en d6tail les caract~res biochimiques de
 

1'agent pathog~ne (tablis en 6tudiant vingt isolats
 
obtenus de RPC et dix isolats d'origine centraficalne
 
eC huit Isolats ;uc Am6ricaine. Tous les isolats sont
 
tr?'s honog~ies. 

F-n fin on do.nn les symptSms ddtailljs de la bact6riose 
ob!;ervUs da n,: les deux pays. Ce sont des taches 
foliaires, ddssechement, fi6trissei'ent, dfoliation,
 
product'on je bact~ricgle et n6crosis vasculaires des tiges.
 

iKOTUN , T . 19 7 S. 

Effect of , r>Z,>,2cP(.& on cassava tissues. 
Paper r-e:;, ted at :he TDRC/IITA workshop on cassava bacterial 
bliht, - d at i7TA, I adan, 26-30 June 1978. Ibadan 

ITTA. v .ze . 

X-c.hc , C ir:i .h e ra e host tissues enzymatically 

and caused disintegration and collapse but did not block 
water-ccr.d, cing vessels. Enzymes involved were poly­

galactu :-a- s and poiygalacturonate trans-eliminases. 

CiLl w aiIs u-derwent struccura modifications which made 
them pe-oab.e to electro.vtes such as calcium, potassium 

and sodium. Lea.kage of electrolytes from cassava tissues 
was used by the author to exp" ain certain symptoms of 
the disease caused by $. 1":o;'CQ6. 

LOZANO, JC. and A. BELLOTTI. 1978. 
Er ,inia cc..,c"'cta var. Ccl -( tco'tLa, casual agent of 
bacterial stem rot of cassava: etiology, epidemiology 

and contrX. Paper presented at the IDRC/IITA workshop 
on cassava bacterial blight held at iITA, Ibadan, 26-30 

June 1978. :badan, jiIA. 29p. mimeo. 

A new bacterial disease of cassava associated with
 
damage caused by the cassava fruit fly (Acta tkepha pp.} 
in Colombia has been observed withi the past four years. 
Resulcs of 'Zioiogicai studies or the bacterium show that 
it is similar to r'giacar tvora var. catotovora. 
Before the emergence or this new bacterial pathogen of 
cassava, the crop had been da.aged by four other bacteria 

species viz:- Xanthorrmcias. raUlcotU (Arthaud-Berthet) 
Star, X. cassavae .,iehe and Dowson, Aqgcrbacteium sp 
and twiitba cas avae (Hansford) Bukholder, included in 
the E. herbicota group. Pseudomonas5 soeanacearum is no 
longer accepted as a pathogen of cassava. 

Following damage caused to the stem of cassava by the larvae
 

of the cassava fruit fly (Anastrepha zpp.) the pathogen
 

r 



responsible for the cassava acterial stem rot 
disease enters the plant. Tbe symptoms are internal 
rotting of the stern 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 250 C, development in a pectate medium, growth in
 
ordinary culture media and sugar-containing media where
 
it makes medium-size~colonies, 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 " to 8 perltrichous flagella. In 48 hour-old
 
cultures, the cells are single or in chains of 2-3 cells,
 
unenzap-ui .ted and non-spores forming. 

The results of artifical inoculations are given.
 
Bioch.cm ical, physloi-gical and cultural characteristics 
of CSRB obser'ved in tests on four isolates of the pathogen 
are presented. From these characteristics it is concluded 
that CSRB ic , close relative of the E. Lakctovofta group 
and is indistinguishable from 
E. capoTcvoka var. carotovora. 
I:nvorsc:l- a comparison between E. ca5zouaae and CSRB shows 
tr'rt they are different species. As a result of the
 
compari6ons and for some reasons given here, cassava is
 
now reported as a host of E. cakotovora var. caotovora.
 

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 in detail.
 

Recommendations 
are made for the control of CSRB and
 
its insect 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 yeast), and finally attractants 
the most successful of which is hydrolyzed maize.
 

.15. OPHUNYON, 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. Ibadan, 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 varieties bred 
at IITA for clones
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rc lstaIt t 0n ('BB . hence , it 


I.hease he completely eradicated through the
rn 


o high vIe1 Ing cassava lines 	resistant to it.doption 

A dencrlpt ion is presented 	of the cassava rapid multi­

by the programme using Lozano
 
P Iication 	 ,,ork carried out 

shoot cuttings.
humidIty ch 	i:,iber and 2 or 3 node 

iat n i :7,,teri- I f the CBB-resistant varieties are
 

n the three states in the area.
supplied r. ers i 

PERSLEY, 
, .- and ecology o cassavaStud . ., 	t ,ke dc ir ccv 


', .e Paper ,resente" at the TDRC/IITA
 

a a 

, " U e - -8, badan , ITTA op . mimeo. 
works,-s 	 .,ter ial. Ight, hed at TITA,
 

ibadan 


i f-Ic, that cas,sava 

Lacteria - s ncre widespread and damaging in the 

savanna a: st,'savanna transitIon zone than in the 

to investigate
 

Re-nn.:: :e ,ee'1s 7 	 have s;h own 

considered r' interest 

is ap ar ncr.-alv of the lower incidence of this 

the rainy forestedrain-sp asr issemInateU disease in 

a) epidemic developmenti;nerts were considered:
area. Tw' .­
from inoculated youg rooted cuttings; and b) survival 

season in the absence of 
of the pah..ogen during the fry 


an epidemic.
 

tested in a resistant (TMX 	4488)
Epidemic ,'evelopnent was 

and a suscetible cultivar (60,447) in three climatic 

zones I.- 'igeria in 1977/78. The sites chosen were Warri 

gaverae rainfall, 2 months
annual
(forest zone, 2600 

zone,


dry season); Ibadp.n (forest/savanna transition 

dry season);


1270 mm average annual rainfall, five months 


1100 mm average annual rainfall,
and Mokwa (savanna zone, 


six ronths dry season).
 

CEB, were planted at eaca"
 
Young , cr-ed shoots, free of 


site. "lants at the windward end of each plot were
 

and disease development in the non­inoculated, 

monitored at regular intervals.
was 


Ibadan
 
inoculated 	plants 


Two plots of each cultivar were also planted at 


20 m a; ay from the test plots, separated by maize and
 

Climatic data was collected at each

left uninoculated. 


location.
 

at Ibadan, 	both in

The epidemic developed best in 	60447 


percent defoliation.
terms of the disease index and 

was


The epidemic also developed in Mokwa, although there 


At both sites, the
less defoliation than In Tbadan. 




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 rain as either of the 
other sitcs. It is 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 sufficiently rapid in the early stages 
when plants wsa: widely separated to preclude the chain 
of infecction -equired of an epidemic. 

The pat1-cn ao dc .tcted in debris on the soil surface 
appro,;im,~.ly Jix months after planting, at the beg:Inning 
of the -y season. Thn- numbers fell sharply after the 
fir2z rains. The results indicate that it should be 
possible to Ireak the disease cycle by harvesting with 
the first raiAs, rano -ng all infected mateiial fron 
the field, and a.lowJirg the field to fallow for three 
months during the ea-y !ret saason before replanting 
with h-ilthy material. 

87. TERRY. E.a. 1978 
Integrated control of cassava bacterial blight (CBB) in
 
Africa. PapaL- presented at the IDRC/ITTA workshop 
on
 
cassava bacterial blight held at IITA, Lbadan, 26-30 june
 

8
1978. Ibadan. IYTA p. nimeo.
 

The prominen.t :-ole of cassava in the nutrition, farming 
systems aad economy of inha-itants in the African
"Cassava belt" is discusseci, the economic importance
 

of cassava bacterial bligh: and its short and long 
term
 
effects on cassava production is briefly reviewed. 7he
 
most important factors relevant 
to the structure of a"
 
integrated control program are outlined.
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2ar-tr.'-a a-n carotcvor* ,. 

X.?D: F.&O1O eor7 -, ;ioce)-s: t 
"On onrr'.ac -,n;rTyt sarrr if , hu''a. 

-- es de rendernent causr-es pjjCRB 
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.'A>.. C. et : i:T. 1q78 (Cont'd)
Pi"lic rcit vi-crinent ici r-corimendatfons pour Lutter contre CSRB et
 
non infehcte vecteur. Planter des boutures nronres et saines prises

do; ': t Q du raraoo- rQ2s4.tan s .-i nsecte vecteur semhle le
 
,,ioy(n de ].itte le plus. e:'ficace. Des essais .res de
 
i( 1$ctmor varife:.tales indiguent q.. il y a de telles varift~s. 
 n
 
cons-eilie d'autres facons de lutte co.,me l'emoloi tn.-que des 
insecticides sans des oroduits chimicues attirants la fois (surtout
la et to isi.nlem....t l loi uniue des oroduits chiniques 

a.ttran's, i'.roloi ie:: -e.t~c~deset des oroduits chimiques attirants 
(uFnh version see .4.w, ) 

,ZZAOC, 'J. 0.1978. 
General cm 1iertiors on cassava pathology. In T. Brekelbaum,
A, 5,l-litt: and J C, Lozano eds. Cassava protection work. 
Proceedn -s, "T Cai, Coloi-a, 7-12 Nov. 1977. Cali, CTIJ. 
pp.-'1-l7.
 

In a table surmmrising the different characteristics of oresently

identified bacterial diseases of cassava nrm.ely CEB, cassava bacterial 
leaf spot, cassava bacterfLa! stem. rot and cassava bacterial stem gall,
it is sho,,.-n that C= is caused by X. manihot-is ith sy totcms of leaf 
spottir-,b14,h-, gum edation, V fall, dieback, dry
otzt"' of.vascular ,-- d of stemasa oots. "he cultural
 

fea.ures of the bacteria are fa.: zslimyh, , mucoid and white
colonies. ")is. .nator. is thro:gh 1.n:footed sutthg s rain and soil 
splashing, insects and inifestex tools. C-, car. be controlled through
usinF,resistarnt varieties, fisease-free 1,nt "-.ng terial and cropprotecticn. These are grmupe'J ith other rehcds under the following
headings :- reulatcr, ccnto a 
eradicaticn, croc rotati.*a~c sn t'antmes iutuao(:ren tof grsowing 
conditions, prevention of hL. d "onr h ider 
spacing, tissue culture t'cen:cues), ,_ control $)o-.'sof'
 
resistant varieties), plysical control (iricrowaves. .traviolet light

and heat treatments) and c-h.eM-"c control.
 

Characteristics of te host/oathogee relatiton to be considered by
 
pathologists me given.
 

Under methodological problems it is explainedc that the high degree

of overlapping of syrtcins caused by diseases, insects a2 .:

environmental 0il edaphic factors can easily lead to errors L­
final evaluations. One or mire of the sy.-potoms induced by CB is
 
also induced by Xanthom nas cassava, Cercosor.. v cosae and Phom,

shoot flies, Brv Yiacsartovora var. carotovora E -cassava).

Sphaceloa mihoticola, . tes, thrips, s1! s1i-ity a cBought.

nitial gre'eT-uouse evaluations are therefore recoimnded for CBB
 

followed by ftuther evaluations in the field.
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STirtRSXON, H. D. et al. 1978. 
Surmry conclus-ons and recommendations. In T. Brekelbaum, 
A. Bellotti and J. C. Lozano eds. Cassava protection workshop. 
Proceedings. CIAT, Cali, Colontia. 7-12 Nov. 1977. Cali, CIAT.
 

The sumrTry conclusions are presented under the following headings:
 
:tegrated pest control, breeding of new cultivars, biological 
control, chemical control, cassava protection in intercropping 
systems, allelopathy, and quarantine. 

it is noted that three types of cassava plantingUnder a'uarantine 
exist namely, true seed, tissue culture and stem cuttings.material 

?rue seeds and tissue culture have limitations because despite the 
treatment of seeds against surface contaminants, CBB and other 
pathogens are still transmitted by seed while cassava. tissue culture 
techniques have not been sufficiently developed. So far only apices 
are successflly obtainable leavir, only vegetative material that 
carries risk of spreading cassava diseases and pests. Quarantine
 
measures should be judiciously applied, cuttings being selected from 
nest-free farms only and treated with appropriate chemi. 
7\irther research on methods of obtaining, propagating, trntrnir 
a.nd shipping completely pest-free cassava germplaim is required. 

Rccomrendasions include the need for to-..1cal assistance to study 
the and genetics of disease a.a oest resistance, and 

entrollir C cassava.MN production in 

B. ET!OL~rY & SY.qYATOLGY 

2. H. 197P.BCR. 

A review of root rot diseases 4n cassava. In T. Brekelbaum, 
A. Bellotti, and J. C. Lozano eds. Cassava protection workshop.
-. 

-roceedings. 'AT, Cali, Colombia. 7-12 Nov. 1977. pp-121-133. 

The author reviews cassava diseases under:- (1)diseases of young
 
roots, (2)preharvest diseases of storage roots and (3)post­
ha. est root rots, distinguishing pathogenic rots from physiological
 
,!, sorders. On page 125 BB (Xanthomoras manihotis) is classified 
as a minor dry rot affecti.ng pre-harveFs torage roots of very 
young susceptible cultivars producinp symptoms of dryness of roots, 
necrotic, discoloured vascular strands, making the roots less 
acceptable. he symptom resemble those of post harvest vascular 
streaking. 
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_,rarul. %77 D.DCccr'i.ntor:. ,o ,'athogenic r .niand 

iC: v,iri.ou,: earlie, nr snorrnamc.:. and variant nrvmes of 
Xa.nthonrkna:; ian.hot4h are 1,iven includ:irj? Aplanobacter rohici
(Mr-iquet) Mapp'ou, !953).,, Xanthowmnas ricini (Yoshi Tak t-
DoMson f. sp. cassavae (Wiebe & DasonT-Sabet, Ishag & Khlil, 1969, 
a yel str'ain oI X• rmm.hotis.A 

It:. ,e-p 	-" o in vmious media is also given in full detail. The 
- SC .t ,n ir based on original observations on 9 isolates fromvariou: .ren ,raphicai areas, supplemented by Dye (1962), and 

X. ranihot-4.s causes cassava bacterial blight ,ith diverse syprtoms
incT- gspotting, blight and wilt of leaves, wilt arid dieback ofstems, 	 necrosis of ,4c'scu 1.a'- t i sue of stems and rootr, 	and exudation
of bacterial ooze. Yot.,:j stem.s are very susceptible. The roots
remain 	apparently healt.ly . iu sorr ssceptle varieties, dry,
rotted , -)ots mray d(- .rel p necro-ed 'a c!ir strands (Lozarno 1975). 

'43.Ii,
icarna., Nipria, C,hana, '-go, Caircroun, Zs - e, Uganda, Malawi,

Madlapascar, Nuritius, J.alaysia, 

CB,- has been fourd. in -r.era 	 Venezuela, 

-Li-a r7donesia, and Taiwan.
The usual Mdes of "".'-'-ion are given. It is noted that insects 
may be its vectors as Joe-s j, ... n Zaire 
(Maraite & Meyer, 10 

Tt is also noted *that -,, opthologiss have tried to clarify
the relationship or oooetee-, )..mani.hctis ai- X. cassavae.
Tn particular, Robls :1 shewedI that X'. iihtis and 7. cassavae
produ:l tho sam raaic . ' 	 arend 	 not distingushale7in
culture. Hence h 4s viewV thZ- A. cassavae is a yellow ,ariant of 
X. manihotjs seEN-,s mceptable, 

6. 	 RAD MY, J P.F 178. 
Tndentification and choractz cistics of Xant.iam.,o.s ranihotis. Paper
presented at the LR,. 'IITA workshop o- bacte--cassava KTpg-ht held 
at IITA, Tbadan, 26--50 Jtue 1978. ilan, ITA. 4P. firiC'eo. 

'he author inclu. . .. " catssavae under X. oanihotis. He 
more ofdiscussed the 	 Lrr©orth-:the many charactertcs recorded for

X. manihotis, sele:'ts few of them for purposes of indentification ofthe pathogen with few inple and repeatable tests. Its indentification
iln made difficult by its not having the yellow pionnt typical of a
Xanthormnas sp. heloning to the X. campestris group. It also has some 
negative or rather weak characterTstics. Notwrithstanding, positive
characteristics should be ,.;ought as they are mre useful for 
indentification.
 

http:healt.ly
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6. 	 F~BADBURY, J. F. 1q78 (Cont'd) 
The author then considers the salient features of X. nmnihotis and 
gives the conditions necessary for accurate ident.ificatlon "(after 
careful isolation of the pathogen) using fourteen tests which are 
described here. The tests are exmmiration and careful description 
of the colonies as they appear on nutrient agar, gram-stain Ust, heat tc. t 
for opores if spores are not seen under the microscope. Others 
are carbohydrate oxidation/fermentation test preferably using Hayword's 
method, ntility test, nitrate reductase, fluorescent pigment on King's 
medium B, Kovac's oxidase test, gelatin hydrolysis, starch hydrolysis, 
pectolytic activity, tolerance cf not Triphenyl tetrazolium chloride, 
Dye's Asparagine medium, and flagella staining tests. 

;t is re,.-Prked that with the isolates he examined the author ha& not 
been able to see the kind of difference that led Lozano tc se zrte 
X. manihotis into two biotypes based on their ability tr use celi_iose, 
Frehalose and sucrose. This range of carbohydrates Fare ised only for 
diagnostic and co r,-tion purooses. 

7. 	 BUYCKX, E. J, E. 1E2. 
Maladies et insectes nuis'bles du .ainioc: '>Uar 'oa Kemne (Bactgrium 
cassavae Fands). 7n his Pr6cis des raliadies e7 :'nsectes nu si.Lles 
rencontrs sur les plantes cultuv'es au Congo, L. :--Aa et au Burundi, 
par la Div-ision de ?hyto.athologie et d'Ent_" orloT;_ie agriccle sous la 
directin .J BuycocK- -:l. -0.471-477.J. E. 	 p. 

A la page -.	 de acteri cassavaen Lbmention .iands oui provoque 
sur le . e- taches anleuses et 7_1i mladie-le, translucides. 

n'6tait ni sev ,e n soutenue.
 

8. DYE, D. W. 1962. 
The inadequacy of the usu.al determrd, .:ive .-ests for the -ification 
of Xanthomonas spp. New Zeaac. Joura - c:.ce. 5: -1-. 

A corarative study .has been mace o2090.oms 
culture3 co,'rising 57 reco.sse usi>ce-s,,S c e 
standard methods in an attent tc olari': t -e.. the 
species by laboratory procedures. 7he "rics Icies t .-.ave been 
proposed could not be differentiat ty ary or all .'. e C ferent 
teets used. They formred a rera.rkably urdform 9-'Dp which cc-.ld 

sore 	 prod..i....easily 	be distinguished from other yellw1mv. o rga­
nifms that were included for corparative ourposes. , is :,sted 
that the many Xanthomonas spe6ies could well be regrded as spei 
forms of one species adapted to particular hosts. '. ,manihotis 
(Arthaud-Berthet, 1912) Star-r was among the cultvres tet. t was 
given code number ZH for this particular study. (Author's suwrEzry 
expanded).
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9. FAWOLE, M. 0. and T. IKOTUN. 
1978.

The production of polygalacturonase by Xanthomonas manihotis. West
African 	Journal of Applied 'nd Biological Chemistry 
 in Pre-ss) 
A study 	has been made of the activity of polygalacturonase in culture
filtrates of Xanthomonas manihotis. The activity of the enymeenhanced by increasing concentrations of polygalacturonic acid. 

is 
Activity was also high inmedia containing starch. The presence ofglucose in growth medium depressed enzy.w activity. It is suggestedthat polygalacturonase is an inducible enzyme in this bacterium.

(Authors' summary). 

10. 	 HANSFORD, C. G. 1945.

Ugarda plant diseases. 
East African Ariculturxal Journal 10: 147-151.
 

A leaf soot disease caused by Bacterium cassavae inUganda is described.It cauues sn-rl angular spots on the6leae, initially dark green and
wet but 	 later dark brown and drying out­

11. T-K 
 NT. 1978.
'effect 	 de la maladie des cierges de manioc (MCM) sur les tissus duniq . Une commnication nrosent~e a "l'IDRC/ITA worcshop on cassava 
bac'cerial blight hald at iI".A, i adan, 26-30 June 1978'.7 

Xanthorr-nas man-hotis a enzyma iquement degrade les tissus de I'hte.EeIeu7 
 a cdusq 	 7galeient la desagrgation et l'gcroulement maiselle n'a pas bloque les vaisseaux conducteur de l'ean. Il slagit des
enzymes 	 "nolyzalacturonases et polygalacturonate trans-elitinases" 

Les parois cellulaires ont subi des modifications structurales qui les
ont renrdus permeable aux electrol!-tes tels que calcium, potassium, et
sodium. 
 La fuite des lectrclytes a travers les 
cellules du manaoc
i .
' d 
 . *,uq-esrues 
 de la ma._ie
 
causee :.ar X 
 (For english version see No.183). 

12. 	 I]0TUNI T. 1978. 
Survival of Xanthomonas manihotis in host tissues. Journal 	of the
NigerianSc 
ety_forPlant otection 3, 35-43 
Xanthoionas rianihotis, the causal organism of bacterial blight ofcassava (.M Eot esculenta Crantz) survived for up to 24 months infield-colfected balcterialocze, for 30 months in infected cassavastems 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 disintegration
of tissues. 
 In lignified tissues of mature cassava stems, disintegration
was not 	as severe as in young stems. 
The pathogen did not silrxdve as
long in young as in mature stems in which infections were symptomless.
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1) . TK = sN,T. 1978 . 

The rture and function of extracellular polysaccharide produced by
 

Xanthomonas manihotis (Arthaul Berthet). West African Journal of 
Applied and .ioloical Chanistry 20, (In Press). 

Xanthomons iranihotis, the causal orgarism of cassava bacterial blight 
disease, prfa iced loose extracelluula slime ;*,:Iich is a high molecular 
weight poysaccharide in culture precpitated with acetone. Acid 
hydrolysis of a solution of slie yielded glucose, masnose ard 
glucuronic acid on paper bhiomatograrris; Autoclaving solutions of 
acetone-precipitated slime for }0 to 90 iin. dstically decrea.,;c.i Its 
viscosity. Toxicity to plants wamsCprobably due to the high mlecuiar 

weight rather than its effects on plant cell walls or cytoplasm. The
 
slime nivsicaiy blocked the xylem vessels preventing flow of .rater. 
Absorptor in the L spectrum indicated that the extracellular slime 
probably protected X. manihotis from radiation and other enr1irorinentai 
hazards.
 

14, LOZANO, J. C. et al. 1976.
 
Field proble-s -ncassava by J. C. Lozano, A. Bellotti,
 
A. van Sch>o.nhoven, R. Howeler, J. Doll, D. Howell and T. Bates. Cai,
 
CIAT, pp.9-!!.
 

It is noted that cassava is damaged by over thirty pathogenic agents 

including X,'-..-hcmors ma-nihotis causing losses in crop establishment, 
reduced plat ,i~our, reduced photosynthetic capacity; or caasing 
pre-or post harvest root rot. Others attack only the stalk noirally 
used for propagation causing tissue necrosis. Others invade the
 
vascular system, the foliar tissues and the tender parts of the stalk 

cieback and h - .rt.opiescausing spots, bli,_gh t-, defoliation, d4ltr, 
These diseases generally cccur durLn; the rainy season. 

CBS is one of the mst serious eases of cassava. The s:ntoms are 
given. These varty with susceti-ili y of h.. ari.,-eofand 
infection. 7M transmission is generally throug. the use of cuttings 
taken from affected plantatio+ns. 

Recomr_-ndations are given as to awonomic practices for the control
 
of these diseases including of course CBB.
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.yTI. deve]opmenl. in cassava after infection by
rrtnihotis or X. cassavae under controlled environmentalcrfil t I Crn:. nrer presented at the IDRC/IIT1A workshop on cassava
It.:n'1;er~i, hl;t held at TITA, Ibadan, 26-30 June 1978. Ibadan,

7")A. fp). mrimeo. 

,i.;thour.t that different organisms are causing similar synptomsin casava whi1ch .ipliesthat identification of pathogens by syrptomsonly would nol be certain and definite. 
Thus pseudanonas solanacearum
':;n.hotis, Xanthomrnas manihotis and X. cassavae seem to have been 
snuea. lnoculatjon experimentsXa.c-thomonas manihotis and X. were performed to determine whethercassavae are the same or different strains
of bacteria- eaf and-stem symptoms induced by both X. manihotis
aurid.J. 	cassa,<r were compared. It was observed that X. cassavae canhe dist..,,,uished from X. manihotis on the bases of colour, the former's.iowr optimum and maximiTn rowth temperature, its more rapid oxidation
of maltose, a stranger deficiency for methiomine, a longer delayed
oxilase reaction and a different appearance on NA containing 0.01%


tetrazalium chloride.
 

On the 	grounds of these results the author suggests the nomenclature.
X. carestries pathavpn 
r~nihotis and X. campestris pathavan cassavae
he-- ease caused by the later pathogen may then be termed cassava
bacterial necrosis while that caused by the former would remain as
cassava bacterial blight characterised by blight and wilt synptoms.
Cassava bacterial necrosis would cover the necrotic angular leaf
spots and back necrosis observed in the field following infection by

X. cassavae. 

16. 	 N0RANHA, E. S. 1970.
 
neneral aspects of cassava root production in Brazil. In
D. L. Plucknett ed. International Symposium on Tropical "oot
Ai Tu-,t 23 ts,30, 1970. Honolulu 1Haraii and Karaa, Kauai 

and Tuber Crops,

Hawaii. Second.
Procoedjnp~s. Honolulu, Universiy of Hawaii. 
Vol.1, 	pp.hl-63.
 

/rmong the main agricultural problems discussed is cassava bacterialblight caused by Xanthomory s Manihotis which is believed to be themost serious cassava disease "n Central and Southern Brazilian
states 	where it appeare in Sao Paulo in 1911. 
 Affecting leaves
and stems through the vascular system it could intensely decrease
root production. 
Cassava cultivars vary in CBB-resistance and by
1970 no highly resistant clone had been discovered.
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17. 	 PFi F-ATJX, ). 1977.
 
Contribttion S l'tude de la bact~riose du manioc. Louvain-la-Neuve.
 
Universit6 Catholique de Louvain. (iv), 37p. 

L'auteur a tudi6 trois m6thodes d'inoculation a fin d'en d~terriner 
la npun efficaee de cribler le manioc pour ia r~sistance des varift&s 
1\ la bact6rcrevasculaire du m'anioc dont l'agent pathoe-ne est 
Xanthomornas n7nihotis. Les mthodes sont: 1) piq~re dans !a tige 
entre !a troosime et !a quatrime feuille S l'aide d'une seriingue qui 
in\ecte !"rjculumn; 2) coupure des feuille (" savoir, la troisi me et 
!a quatriZre): ) pulverisation fcliaire a !'aide d'un vaporisateur 
tmarel 71Ia surface inf6rieure des troisikme et quatrinm? feuille. 

I d6cr- n les rat~riels les -m1thodes enloy6s. i donneon".ietail et 
aussi ue descr11otion de 1 effet du milieu et d'un traiteent fongicide 
sur l'e.ro ine..nt des pousses de rarioc. I1exmose ensuite 
1istoaz .... de in-fectees artificielement oaroke des tiges raioc 
X. mr~hot is. li f"nit par exposer son 6tude de la to.d'cit6 des 
Tiltrats de culture de X. Pnihotis. On a observe que cette bact6rie 
fait pr~cipiter des oclysaccharides ce au- prov:rue ie f'l'trissement 
des feuiles e -anioc. 

Il conclu- rue ia :mthode !a plUs efficace d'inoculation est la 
piq re uanz :a -ige. 'ette m.@thode rcrd plus facile le criblage de 
!a rsistar asvar±&s de 7r,_ioc S X. rarihotis. 

(The a hor cc,.atIvely su.died ree me.ods of ir~xulatla3: of 
cassava shoots with Xantho.nas ma-.oti. 

18. 	 P AU, D. a978. 
Studies or. scr-oenfg methods for reS stance to Cassava bacterial blight. 
Paper presented at the '' workshop on cassava bacterial blight 
held at !I7A, ibadan, 26-30 June :97. cadan, -TA. 7T. .reo. 

It is reor.arked that adeouate inoculation methods are necessary for 
testing ,;he new cassava clones produced by plant breeders since plant­
host resistaunce is the most effective mthod of control!Lng CBB. 
Three inoculation methods for screening verieties for resistance to 
CBB in a greenhouse were evaluated. These were pncturing the 
cassava stem with an hypodermic needle, clipping the leaf with infected 
scissors, a.d,thirdly spraying the leaf. 

The rateials and mthods used are described, the results are given
 
and discussed. It is concluded that stem puncture is the most reliable
 
Method 	but that leaf clipping being more rar'H and well correlated with
 
field results can be accepted too.
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19. 130O3BS , C. P. ,ct ,11. 197?. 
Variacoes em Xanthomo s manihotis (Arthaud Berthet) -tarr.(Variations in Xa-ntho-onas rmanihotis (Arthaud Beithet) Stai-r. by C. ". Robbs,'R. de L.D. RlheLro, lnurT0. T.,'1 "Itowitolop-la 5' 79 Akiba. Revista da Sociedade Brafleira 
Fnoculation with an isolate of [.manihotis from cassava showinf_nocrotic leaf spots in Cuanabara dTidFot induce systemic wilt•yrrPtorm in : local cassava cvs. No siMjificant differences inrorpholoical, cultural and biochemical characteristics were foundC..eOn this str., typical isolates of X.manihotis and X. cassava,*X : for "le yellow pigment in cultures of the last. (ninoculation the (,uanabara isolate and X. cassava (from Africa)h ,th produced n-rcrotic angular leaf sots7-- Tar in form and size.Neither indut, _d wilt when inoculum was placed on stems after removalof peti :-. Three other Brazilian isolates of X. manihotis (ENA-693,!'CNA-8$ and ENA-858) produced typical wilt symntoms on inoculatedstems or leaves; On leaf inoculation i.ith these 3 strs. the scotsenlarged, causing progressive yelloiing of adjacent tissues, followedby wilt of petioles. It is suzested that X. may referred to asello;, strain of X. manhotis. (Sunthry Review of Plant Pathology 55:~i7)'


T-. F 1978.
'TTRY, . 
Disease px'oblems in root crops production. In L. S. 0. Ene,
!. '. S.Okereke, 0. Odurukwe, 0. 0. Okoli a-d 0. B. Arene eds.
National seminar rooton and tuber crops. Umdike, March 2T-5, 1977.First. Proceedings. Umudike (Nigeria), NRcP:. pp. 81-89. 

Cassava bacterial blight is among the diseases of root crops covered.The causal agent of CBB had been identified as Xanthoniras mannotis.Bacteriophages having high specificity for X. r'ani'otishiave beendetermined and are currently used -for rapid isn o of C3Bisolates. Tests for pathogenicity of 9 NJigeran isolates showe,hip.ly virulent, three moderately and two weaklyi 
"our 

v '-rlent.possible methods leaf clipning has been chosen as the -ost su tablemethod of inoculation for resistance screening. 

Short term cultural control practices recommended by 7ITA (Ibadan)and PARTS (Umudike) are effective while breeding for host-plant
resistance to CBB has been successful. 

21. TERRY, E. and B. F,.R. 0. A 1Q77.IdentificatTn of cassava diseases and scoring the susceptibility of the
cultivars. Paper presented at NAPPP Workshop, NRCRI, Umudike, Nigeria. 
Two major diseases of cassava, CBB and CMD, are discussed. The severity
of CBB on cassava which is characterized by angular leaf-spot, gumexudation, wilting and die-back is measured by the degree of wilting anddie-back observed. This is graded into five classes. CMD ischaracterized by chlorosis which alternateswith islands of deep greentissue thus giving the affected leaves a mosaic pattern. In severecases there are malformation and stunting. The severity based onchlorosis and malforation is graded also into five classes. (Author's
summary).
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(7. v1- rj)FvTOTPYiY & DTS7RTBUTION 

ANONYI :. 1978
 
Col loquP su' haetlrrione du manioc: aspects du prohlme au Togo.
 
"ountry prosontation: Togo, at the IDRC/TFPA workshop on cassava
 
hricteria] blight held at ITA , Ibadan, 26-30 June 1978." Ibadan,
 
i 7nA. )p. mimeo.
 

On pr6cine que le Togo est un des graxds producteurs du manioc surtout 
si 'on consid re la production par habitant. Le Togo avait subi une
 

grave 6pidimie de la bact~riose de manioc du A Xanthononas manihotis
 
darts une grande partie du sud-est de la Region Maritime... o-rmis cette
 

zone s6v.,rement infestee, d'autres champs de la P?6ioi! Maritime n'ont 
pas 6t6 atteints plus de 105 et l'effet sur la production totale ont
 
6tg n~gli, ea le.
 

En 1,76 la bacteriose est remontee davantage vers la R1gion des
 

Plateaux le sud duauel elle a atteint. Heureusement la sicheresse
 
do 1976/lq77 a beaucoup r6duit sa dissmination et les d~p-ts caus~s
 wi s~rieux.on t mrns 

On 6nonce les synpt6mes observes y comnr4s !iss s arguleuses sur 

les feuilles et les pgtioles, 6tar.t 74nAralement huileuses et 
,jaurtres sur les faces inf6ri.....- builies, fl6trissement 
de norbreuses feuilles, d)o progressive, et finalement la 
n6crose de I" plante .nartir du somet. 

Los ryens de lutte que l'on a nris sont la destruction imm.diate par 
le feu des chanps attaquos, et l'interdiction de transport des 
boutures nors aes chairps infect s. 

23.BOCTAS, B. et al. 1976. 
Une nouveT-emladie du manioc en R&publkc Populaire du Coma- la 
bacteriosc vasculaire; rrsultats de Il'enquate prlininaire par 
B. Boccas, B. Boher, K. Kohler and P. Pelleprin. Brazzaville, Centre
 

OR.1ThI, Service de Phytopathorri.e, 8p. mimeo.
 

On donne les syrmt6mes observrs de la bact~riose en .PC. Ce sont le 

fl6trissement des feuilles, desschement et chute des feuilles flptries, 
brunissement du p6tiole et exudation d'une gomne jaundtre. Ces 

sumpt6tmes progressent en direction de l'apex du rameaux et vers sa 
basse; un hrunissement du bois indique la localisation vasculaire de
 

l'agent pathogne. Fnfin on constate une dfoliation complete de la
 

plante. La saison des pluies favorise la bacteroe.
 

Quelques fois comTme dans la r~gion de Lakana on observe des taches
 

necrotiques noiratres et humides provoqu~es sur certains rameaux non
 

aoQt6s.
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eta. 19762T. B.3CCAS, (Cont'd)TI ne faut pas confondre ces symntames avec ceaux caus6s par leColletotrichum, agent de l'anthracnose.
 

On conqoit qu'une dirfoliation irportante r~duise beaucoup1'assimilation chlorophylienne et r~tarde la formration des tubercules. 
Vint ensuite les faits de l'etiologie de la bact~rie isol~e des
pLmten atteintes. On pense que c'est de la souche du Xanthomonas 
nnnihotis.
 

En ce qui conceme sa trarsmission on suppose que des insectes vecteurs,la pluie et les eaux de ruisselleirent sont les moyens les pluscfficaces de :o,, transport de proche en proche. 
 Au sein de diverses
r6gions ce s,nt les boutures infect~es transport~es par l'homre quisont le. royens les plus efficaces. 

On a dftermin6 la pathogenie de la bact~rie isolde en practiquant des
inoculations qx4tificielles de jeunes plantes de manioc. 
Elle a induit,
de sept huit jouars aprs son installation, le fl-'trissement brutal

de la feuille inocuide.
 

Darts di i;Treuses rdgions visitdes on a constact.f beaucoup 0,3 chanpsL,1001. Ils sont 6t4 
sont 

ddvastds et n'ont rien produit. Cela r',Zion de Brazzaville, les axes routiZres 2razzaville-Gambona,Ngo-Djanma-a-L"-ela, Brazzavil e-Hinkala Boko, Kinkala-Loudima et laroute 0dziba-Ngabe.
 

Les moyens cia lutte preconisds cormrennent: 1) les mesures phytosani­taires Lir6diates visdes a ouenrayer ,etarder !a dissemination de labact.rie, et 2) des recherches de fond pour une luttP efficace pluslong terme. Les Yfesures phy-tosanitaires imm diates sont !'isolementdes foyers -,pidrdniques, destructions des plantations fortementattaqudes et tailles santaires des fermes en ddbut d'attaque. Les
perspectives de recherches sont les 6tudes 6oidemiologiques
6tiologiques, et le criblage des varift6s 

et 
toldrentes ' 
la bactdriose.
 

24. DANTi, J. F. et H3. BO.BP. 1975. 
C-ssava bacteial blight in Congo Republic and Central ;frican F)npii.!Country report for Corco Republic and CAR at the IDRC/IITA workshopon cassava bacterial blight held at IITA, ibadan, 26-30 June 1978.
Fbadan, CITA. 6p. mirac. 

The presence of' cassava bacterial blight caused by Xanthomorkns manihotisis confirmed in Congo Republic, and officially reported' for the fi-_sttime in the Central African Ertpire (Q\E), as a resitlt of the studiesof 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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i. l 7B 
In the ('orto -RepTuhl~c CBB was reported in only two areas in 1976, 
tut. by 177, it h d sread to various parts of the country including, 
two exper'lnent stations and particularly in those areas bordering 
,hi.re rornm where ;nfected nlanting cassava cutting,s unofficially 
enter Conro mrazzaville. 

'1. I)fN 1r,, .J. '. (t VO79R.(Cont 'd) 

In the CAE, effects of earlier attacks of CBB probably dating back to 
1976 wern observ&-i. There too, CBB is most prevalent in those areas 
borderin; parts of Cameroun where CBB epidemic ravages cassava and 
['ron where vmeptative CBB-contaminated cassava materials are brought 
into the Frtire. 

i',nioemr:2,]studies revealed tLat 2559 is widespread in the savanna 
and e.-navguin zones especially in poor soils but limited in the 
forest zones. CK) attack is :.ore severe in the rainjy season. A study 
of bacter,;", icroflora on the aerial parts of the cassava plant 
revea',dx X. manihotis on health'.' cassava leaves on cassava plants
 
in rsamn already in2_ested with B. This is a source of inoculum.
 

Detalied b.ochemical characteristics of the bacterial pathogen based 
on the comparative study of twenty isolates from engo Brazzaville, 

' 
ten from CA and eikht from south America were studied. All the 
isolates wrr horogenous. 

Finally, the syrmtoms of CBB as observed in both countries are given 
in f'ull deta l ncuding leaf spots, ,d.lting, defoliation, exudates, 
arxi vascular necrosis of the stem. (For French version see No. 182). 

2%. I)ANT17L, T. 1.977. 
Un nouveau diiprissenent du manioc en Ermire Centrafricain; la bact~riose 
vmculair 71 ,anthomonasmanihotis: r~sultats de !lenqu~te phytosanitaire 
effectuSe en mai 1977, Frgazzw7f1le, Centre OQRf5PTX, Service de 
Phytonathologie. 8p. mimeo. 

On r ue , ue si l'on consid re des d~g~ts et l'extension rapide des en 
foyers, ln bact.riose i Xanthomonas manihotis est actuellement le 
facteur qui diitent la uroduct manioc.du 

On dicr'it les syqmt~mes le !abactr-riose tels au'ils sont 6tr,ohserv~s 
Empire C(entrafricaine (E.C.). ?e sont les tachrs foiiaires suivies 
d'un dess -chementdes feuilles, defoliation progressive des ran aux 
infectors, production d'exudats sur les ntioles et les tiges non aout~es, 
formatLon des l6sions nesrotiaues , etbsmsissernnt des 
vaisseaux du bois . Son incidence est plus r~pndue et son attaque 
plus s$vre en saisorno des pluies. 

Los moyens de lutte prophylactique recomend6s sent la d~termination 
de la r('partition geopaphjque de la bact' riose, isolement des foyers 
6pidemiques et interdiction du transport des boutures hors des regions 
infectes, destruction des fermes severement attaques et tailles
 
phytosanitaires des rameaux pr6sentant les sympt6ms de la bact~riose.
 
TI faut aussi disinfecter les outils de taille quand on prepare les
 
bouturos.
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;'9. DANWR;L, J. F. 1977 (Cont'd)

On pr:oronine aussi les moyens 
 do lutte i long term. Co sont unetiide de I '(eologe de la bact6rie, son ftiologie, et le cr.blage(1:i viri-t6r r(sritante1. Ce dernier semble 6tre l.a solution auproh ].mo de la bactri.ose vasculaire du rrnnioc. 

:)l. IOANr-AMOAKO, ",. and K. A. ODIJRO. 1978.
Pres:ent si tuation of cassava bacterial blight disease in (1hara.(nitnftr.j presentation for Ghana at the -DRC/IrPA workshop on cassavaSifiotr, I b] ight held at 1TTA, Ibadan, 26-30 June 1978. Ibadan. 

P!'A. lp. mimno. 

1, ;s repc-r'-,.i that CRB occurred on epidemfic sclaes in 1975 andin Akuthern (;Y:!rha 1976where it ha- been confined. The incidence was low"ri~I7. V .; restriction to Southern Gharn is believed to be due to,m ,'fl.a inlernal quarantine measures strictly observed, and11(1htin f'an rrs' traditional reluctance to obtain cuttings of theca:;ava vavieties f-rown in the costal savana zones. 

Fven in .,o-h,'r- Ghana to which it is confined its incidence h-as beenlow cin to: 1) low level of inoculum since 1975 following effectivecultural control measures and 2) low rainfall in 1975. CBB surveysconiucted in June 1978 have shown that it is on the decline even in
previously infested farms. 

"'urtner control meastcres are oui.in,. and re-emphasiz ,d, includingthe adoption of' CTIT) and CBB resistant varieties obtained from IITA,
Thadan. 

27. M4AKT ruA, C. 19(6. 
La lutte contre la bact6riose en Epublique Populaire du Congo.
coramt.,-icatlon faite "I 'iDRCT'A UneL-,ote.. workshop on cassava bacterial

k;ight held at !=?A", Tbadan, 26--0 June 1978. 2p. mimeo. 

, , mention de nobreues raladies et insectes qui s'attaquent~r~a. y coris !a _-seroc bacter-)se -c"n-asculaire - Tra~c.c1U Ces maladies 
on .rta,,- la production des tubercules et de feuilles bien comestiblesau Congo, et y rendent assez difficile la culture du manioc. 

Les Congolais cultivent le irnioc dans Les zones de savane au centre auit sud du paVs. L'inoidence est plus r-_',andue et I 'attaque Dluss('yvre au nord de la region du pool oui la pluviosit6 est tr~s abandante 
et t'tendue sur toute 2tannee. 

Un pror'Tame de recherche stir l'am,'lioration du m:anioc a 6t6 6tabli. 
nn ' utilise deux moyens de lutte contre ceitWbact6riose. Premierement,d,,: ranmes zer'mirnatifs )nt 4t mfs en place a quatre localit~s o. lona .:Iection6 des cultivars Congolais A hauts rendements et d'autresvariftes qui montr_.t ine capabl.llt6 de resi ter la Ltact6riose. Ilssrr.t; nsuite examines dan les regions severeinent attaquees, polLucontinuer d'en cribler pour la r 6 sistance. Deuxi~mement on a introduitdo L'TIrA 5000 genetypes amnliors dont une trentaine semblentronistants et A la bact6riose et 
 l'anthracnose. (IIfaudra noter
qu' -ti Congo aut la bact~riose et lt anthracnose s'attaquent at maniocen m~me temps dans le meme imilieu il faudra cribler et multiplier
de3. vari.tes qui soient A la fois, resistantes aux deux agents pathogenes
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:8. NYAN(I), A. K. 1978. 
Ca3sava hacteria] blight (BB) in four regions of the United Republic 
or Thnzania, (a preliminary survey). Country presentation for 
'Ianzanin at the TDRC/IITT! workshop on cassava bacterial blight held 
nt. EUPA, Thadan, 26-30 June 1978. Ibadan, IFPA. iMimeo. 

Peports ol BB epidemics in Zaire, neighbourin , .lawi and Upanda; 
the po.;ibility of its presence in Ruanda, Burandl and Kenya, and 
evidence of stagering losses in both root yield and planting material 
wherever the epidemics occured, dictated the CBB survey of Tanzania. 

A detailed survey of four regions of the Lake Victoria Zone in Tanzania 
revealed widespread incidence with severity ratint raning from mild to 
moderate 4n rnst of the farms surveyed. The scope of incidence of CBB 
and the amourt of damage to ! to 2 Year old cassava plants observed 
in somea c.s' "-.e "ars is'P- that the disease ist ave occurred there 
for sowe 'ars 'cast but not reported. CBB severity is reoortedly high 
in Maku- in Bul.oba district f t-- West L...e Beglon and in the 
germlasm collection field of clones of the Agicultural Pesearch 

it is o3 not inInstitute (A') at T .ii_ -z noted that was found 
the forested areas ,d :y. and Biharamulo districts insurrounde. Ieba 

West Lake Region and by Ceita district in Mw.nza Region.
 

The sy-r:c- fourd are initial anulcr x.aterso aked leaf spots, leaf 
onblghte.... ,r,d absoission, leaf "-, ellowish gi n exudation 

leaf blades ann 'etiole, and s..-.. .ified stems, severe defoliation 
and die-bac;,:. 

Recorr.endatior s for control include i=.ediate selection for, and
 

supply of resistant lines to fa=rers, use of tercroppin7, shifting 
cultivation, fallaing, crop rotaticn, use of clean planting materials, 

deep ploughin after root havest-, remval and burninrg of crop residues 
and imposition of quarantine restrictions on :ivement of vegetative 
materials w.:ithLn Tanzania. 

T.inally, projected 'tire olars fo a nation-wide C B surzvey and more 
-


effective control rreasurxes nart-culm> wit rea I- to resistant 
varieties, and cultural and quarantine measnres -re given.
 

7.
29. NYTT A, Z. and (IT 17. 
Cassava bacterial blight and minor diseases of cassava in Uganda. 

Country presentation for Uganda at the !DRC/TTTA workshop on cassava 
bacteria! blight held at ITA, Ibadan, 26-30 June 1978. Ibadan, TITA. 
9p. mimec. 

Pfrst ahserved i-n the Nile orovince in 1977 CBB h(sP spread almost all 
over Uganda by 1978 covering 7 of the 10 provinces. 

Control measures recommenaed include planting disease-free cuttings,
 

other cultural practices and the adopti of CB resistant cultivars.
 
The role of suspected insect vectors shou. be further studied.
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;)Q. NYITW, Z. A. and (3. W. ,OTMF-NAPE. 1978 (Cont'd) 
Nine other dh1seases of cassava in Uganda are also discussed. CBB is 
di-ocunsed in great detail as it is believed to be the most damaging 
or all. The symptoms as observed are given, as well as the means of 
dissemination which are believed to include soil movement during farm 
work, contrai.nrated irrplements, infected cuttings, rain splash, wind,
in.ect 	vectors (Drino spp and Musca spp) and small birds. 

7). ,fl1NYOi, P. U. and J. A. (OIO-OKIRIKA. 1978.
r-tirnation de la fletrissure bacterienne du nioc/amelioration du 
nan.ioc dans -e delta du fleuve Niger au Nigeria "Country report for 
Nij]er'ia at the IDRC/IITA workshop on cassava bacterial blight held 
at TTTA , Tbadan, 26-30 June, 19787 Ibadan, 8ITTA. p. mimeo. 

En 1972 il ya -1 75% de perte de rendement du manioc du A la maladie 
des cierg du ,anioc (MC1) dans le delta du fleuve Niger au Nig6ria. 
Alors 	 1":t 6tabli un programm de cooperation entre "Shell-BP 
Development Company Limited", L'IITA, Ibadan, et le gouvernement de 
l'6tat Bendel. du Nig6ria. L'objet, du programme est A partir des 
v:ri~ts multipli~es, de selectioner des variet6s du manioc r6sistantes 
fi la MCM et adapt~es auxsols pauvres du delta. On pr6sente ici les
 
Uctivite's et le progrs faits par le programme. 

On.v .pla-it4 1,700 varift~s du manioc en 1974 des quelles on a 
srlie-tion6 plus de seize varietes A hauts rendements qui devenuessont 
remarquablement resistantes A la MCM. Alors on conclut que l'on peut

'liminer compl'terent la bact~riose par moyen de telles varift6s du 
manioc. Suit eniuite un rapport du travail de multiplication rapide
du manioc ' partir des boutures des pousses ayant 2 ou 3 noeuds et 
errployant "Lozano Humidity Chamber". 

Des tiges des varietes du manioc r~sistantes a la MCM ont 6te 
distribuges auxcultivateurs dans le delta qui comprend les 6tats 
de Bendel, Rivers et Ondo. (For English version see No.185).
 

31. 	 ONYANGO, D. and A. RAMOS. 1978.
 
Bacterial blight of cassava in Kenya. Country report for Kenya at
 
the IDRC/IITA workshop on cassava bacterial blight held at IITA,
 
Ibadan, 26-30 June, 1978. mimeo.
 

Thirty three bacterial cultures were isolated from cassava showing
leaf blight, twig blight and twig afr' tip dieback. Of these, 
twelve were X. cassavae and the re:.v:ni were X. manihotis. The 
latter bacterium produced typical leaf blight, twig -ieback and wilt. 
The former produced leaf blight and water soaked symptoms on twigs 
which did not spread. In South Nyanza only X. cassavae occurred
 
while in Nyanza and western Kenya both bacteria occurred. 

87
 



Y.(YT1-T-NAP1;, ',. 1075. 
Report. on cassava bacterial blight (MBB) in N#ile and Northern 
Provinces of Uganda. Soroti, Serere Research Station, Department
 
of Agriculture. 9p. mJ~neo. 

rfhis officially reports the occurrence of CRB in the Nile and 
Northern nrovJ.nces of Uganda, but it is believed to have been there 
since l-ate 1960or 1971. TIhe symtoms as observed there are given,
including dark green, w,,rater-soaked angular leaf spots, leaf 
wilting, gum, exudation and shoot die-back. 

It is noted that Hansford (19:6) reported the occurrence of 
Bacterim cassava (4ansford) later renamed Xanthomonas cassavae sr. Nov. 
on cassava in Uganda but that CB3 is rmore virulent than the former, 
suggesting "two strains of the bac:eriu-r" ir Uganda. It is further 
suggested thut ( '3 'igt have evolved from Facterium cassavae 
(F-nsforc) .or introduced there alorg with cassava cutB. ,, Tllegally 
imported Lbon reizhbouring 

Sgeste(. conr.l eas..es include iJestruction bY fire of all 
seriously infect.d plats, ... i.infected .lan-ts, quarantine of the
disease in those two pi-vinces, p-- in disease-f'ee cuttings, crop 
sanitation, cron rotation, and above all selection, breeding and 
planting 73B-resistant oassava c.I:,ar 

And z'n 

A report of 71- cassa'.,a batter'.a! blight (CBB) survey in the 
Northern Zone of :Ivanda,. .:amy..ala, Kawand Research Station, Department 
of Agriculture. 9c. mnmec. 

33. OTIh-NAFE, '. . A. _.-, 

This report conti-,.st. -B:ur (0T,--,E 1976) of Northern 
Uganda, airn-d at detarmininrg 7B incidence and severity there using 
a ratin sca.- rfers to "no wilted nlants" and. ch 

5 to "all plants wilted".
 

Wi_ .inp is the cornest and severest symptom but blighting and 
angular leaf spotting are found too. The disease has soread 
quickly wth'n one year, arn is now believed to be widespread in 
Uganda. Feconmended control measures are as in the previous report. 
(Otim-N:ape 1976). 

34. PACTJ?1AE C. EZTJMAI and ., U'?>D 
The present status of cassava bacterial blight in Zaire. Country report
for Zaire at the MRC/!rTA workshop on cassava bacterial blight held 
at 17A, adan, 26-70 June 197KP oadan, IiTA. 17p. mimeo. 

It is noted that CBP wras first observed in 1970 in Zaire where it is 
called the "cardle disease". It has been confired there long since, 
its ctiolopJ, symptomatologj and mode of transmission having been 
studied. 7ound today wherever cassava is gronvm in Zaire CBB attained 
severe epidemic status there in 1973, local varieties being generally 
susceptible to it. The danger of CBB in Zaire, where cassava is a
 
staple food, is stressed.
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',i. PACIJBABA, R. P., If. C. F-7UMAH and T. LUKFLO. (Cont t d)

The Prograrnmre National Manioc (PRONAM) was set up by the Zaire
 
governmerit in coopration with TITA and 5s working to control CBB.
 
'le results, of' studies on MBB development in relatvely poor soils
 
in [ivon seasons, the relationshin of climatic variables with CB 
incidenco, aund ncreenir for resistance to CBB are presented. 

11, i.,s recomrmind 1 that breedin for resistance to C913 should 
continue de,; ite the present success in developin, iTm.roved CBB 
resistatnt viirietifs. This is because it is feared that a "new" 
path,eni ac, of the Xanthomonas manihotis may apoear and render 
the currwently resistant clones susceptible. Moreover no cultivars 
have been founcd to be sirnltaneously resistant to both CB and 
mealybugs which also devastate cassava in Zaire. 

35. P1-R.lFY':. J. 1978. 
LLtudes sur il'midemiologie et l'cologie de la imladie des zierges

du nioc (r.1(7,7D Une ccnmnication faite "l'iDRC/!ITA workshop
 
on cassava bacterial blight held at Tbadan, ITTA, 26-30 June 1978" 6p. mimeo.
 

Des enqutes rIcentes en Afrique ont rmntr- que la MCM est plus r~pandue
 
et plus dans zones do savane et de transition entre savane
cC'lKreles 
,t for,,: ue darm les for~ts propres. Alors on a eu l'int~r~t de 

d6te(rminer ncurouoi cette bact6riose sur,.ient plus dans les zones non­
foresti~res et pluvieuses. On a voulu 6tablir: a) son d6veloppement
6pidimique partir de jeunes boutures de pousse ayant d~ja des 
racines et qui sent inocules; et b) !a survivance de !'agent pathog~ne
pendant la saison seche quand il n'y a pas d'6Tid-mie de MOM.
 

On a varift6 !488) I I(TC7 uneplant6 uine (71-7D rtsistante et autre 
varit6 (60447) qui iLai est susceptible darn trois zones climatiques du 
Nigeria en 1977/78 5 fin de dftermiiner les faits de son d6veloppement
6pid6mique. Les terrains choisis pour les essais 6taient Warri (Zone 
forest4re, 21600 m de pluviosit6 par an en riyvenne, 2 mois de 
szcheresse); Trhadan (zone de transition entre foret et savasne, 1270 mm 
de pluviosit uaSO an en moyenne, cinq mois de s~cheresse); et Mokwma 
(zone savane, 1100 om de pluviosit5 par an en myeine six mnis de 
s~cheresse).
 

On a plant6 des boutures de jetmes pousses ayant d6jI des racines et 
qui n' taient nas atteintes de la MOM a chaque terrain. Les plantes
situ~es au vent ont 6t6 inocul6es. Puis on a observ6 le developpement
de la bact6riose chez les plantes que l'on n'a pas inoculees par

intervalles r6guli res. On a mis aussi deux parcelles de terrain en 
manioc de ces deux varift~s-la 5.Thadan, a uie distance de 20 desm. 
terrains de l'essai, separ~s par un terrain plante de mais. Les
 
derni~res n'ont pas 6t6 inocul~es. Les faits climatiques ont Pte
 
6galement observes 5 chaque terrain.
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Yi. PI.RfSSIEY, G. J. 1978 (Cont'd)
 
L'epid6mje de MCM s'est d6velopp~e le mieux chez la varit6 60447 a
 
Tbadan compte tenu de l index de la maladie et de pour centage de
 
d6foliation. L'pid6mie s'est d~veloppe aussi ! Mokwa mais la
 
defoliation a ft@ rroins s6vIre ou'Ibadan. 

A tous les deux terrains (Ibadan et Mokwa) l'pid6mie s'est d~velopp~e
petlant !a saison des pluies. Elle a atteint une phase stationnaire 

1eu six mrnis !a au de la saison sche.pr s apres sdmence d~but 
L'ep.demne no s'est pas develooppe P Warri bien que beaucoup de plantes 
de deux variFtPs soient owrtgs. La difference majeure des faits de 
climats entre les trois zones durant deux mois apr~s la senence c'tait 
que Warni a aoproxinmtivement eu cinq fois plus prande pluviosit6 que
chacun de deux autres zones. !! est probable que cette disoarit? en 
pluviositt entre des zones ait en-&ch6 les jeunes boutures de pousse 
d'etre etablies, et que celles qui ont 6t6 infect~es ont t mortes. 
On suppose que la mrtalit6 des plantes 4tait suffisamient rapide au 
dbut lor que les plantes 6taient laigement s6partes que la chaine 
d'infection au'il faut pour avoir une eidemde a 6t6 pr~venue. 

L'agent pathogene a 6t@ trouvs au milieu des dbris sur les champs l 
peu pr~s six mois aprs s~mence au debut de la saison des pluies.
La quantit'f en ont diminu8e apr~s la premiire partfe de !a saison des 
plui-2s, reP-s r.",_Suitats indicuent aue leon Deut x.oler le cycle de la 
bacteriose si llon r~colte au cours de la premiere partie de cette 
saison. ui "- "audra enlever du chimns tous les d6bris. i1 faudra 
aussi dAhF-,,icher '-'- terrain durant trois mois au d~but de la saison 
des pluies avant de planter des boutures saines. (Voir les illustrations 
attachees) (For Ert lish version see Nc.I86). 

36. 	 P7SLrY, (,. 1977. 
Survey of cassava diseases in Africa. Paper presented at ITA'FAO 
workshop on crop loss sssessrent and horizontal resistance. IITA, 
Nigeria, 16-23 02t., 1977.
 

Cassa a bacterial bli~g n caused by Xanto. .m.asman-hotis _,; one of the 
conrrn diseases of cassa-,Fa in P-rica. Nearly zT cassava farms- were 
Inspected in Benin Republic, Ca'eroun, Ghara, Nigeria and Togo. Cassava 
bacterial blight Ias been conffr'red in three other African countries, 
namely, Congo Brazzaville, T,nda, Zaire in addition to those surveyed. 
Cultures of X. npanihotis from all those countries except Rianda have been 
sent to the 47-,Tondon. 

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

It is felt that CBB has been present in limited areas of West Africa 
for many years in view of its presence on village 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. In areas where clones susceptible 
to CBB were introduced the disease has become more economically important. 
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37. -)TI'ETNH., K. . 175 
re. maladles de. nl aitesu cult',Ih ou utilisre-- au Too; liste conmentie
des h6tes. (Diseases of plantfs r rown or used in Togo; list with comments 
on host plants). IorrO, -,ervice de la Protection des Vrgtaux. 6 0p. 

1'auteur in(]ique que le manioc est une des dix culturesTOg 0 qui en a produit tonnes 	 principales du517,000 en 1973. Le fletrisseent bacterien 
y a 6te si7gnl6 q plusieurs endroits en 1975. D s rs gAce ' des 
conditions climatiques exceptionnelles il n'y existe que de fagon
]atente. Des mesures valable de lutte sont la quarantine et l'erploi
des vari(t.s rssistantes A la bact~riose. 

(±'he author shows that cassava is one of the ten major agricultural
products or Tngo wich in 1973 produced 517,000 tons of it. CBB was
reported there in 1975. Since then it has been quite latent owing
to exceptional climatic factors. Quarantine measures and the use of
resistant cassava cultivars are the useful control methods). 

D). Y ID "> 

38. 	 COCK, J. H. 1978. 
Physiologica'l bi of -yie71 -assav;a due to pests. In 
T. Bre~;2,- . lui i& . C. Lozano, eds. Cassava protection

1ks r..p. - 4irsi CII ,C I , Colombia 7-T---Nov. 1977. Cali, 
CIAT. pp.9-16. 

The storage root j ]pi >s,I 'rc aixi petiols are the parts of 
the cassava tat yield. Theplant %etcrmrn Ji author demonstrates
the ways yield is reduced wi t rv done to those vital parts by.mage 
pests anid diseases. The ste2 j.s t:e avenue for the transport of water
and organic Tsterials. It alBo supproos he leaves. By blocidng
xyilem, transport through th cas..ava st-em, causing wilting, death and
falling of the leaves, cassava bacterial blight evidently causes yield
loss.
 

39. 	 TEMRY, E. E. 1978. 
Cassava bacterial disa---a e,. .- I-, Be{ b. . ?A. lotti and 
J. C. Lozano, ed-s. Cassava protection workshop. Proceedings. ChT, 
Cali, Colonbia,-12 Nov. 1)77. Cali, CTAT. pp.75-84. 

Bacterial diseases of cassava n iiy, leaf soots, stem rot and blight 
are discussed, with e,Phiasis c&i cassava bacterial blight, Xanthomonas 
manihotis in Africa. The following aspects are dealt with in detail:
distribution in Africa, factors contributing to the pattern of CBB 
development (cultivation systems, rainfall and soil conditions)
economic importance, etiology and s6yITtortoogy, factors influencing
dissemination of the disease (propagating material, vectors, rainfall,

soil conditions, souwces of inoculumr) and integrated control. Yield 
losses range from 1I4-100%, depending on variety, locality, time of year
and cultivation system. CBB also reduces starch content and availability

of planting materialand foilage as a source of protein. 
(Author's

summry). 
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-. CUETURAL CONWrROL 

40. 	 ITANO, J. (. et al. 1977. 
Production c? cassava plantlrw material, by J. C. Lozano, J. C. Toro, 
A. Castro and A. C. Bellotti. Cali, CIAm. pp.9- 23. 

','inthomo Las rranihotis is one of the systemic pathogens of the cassava 
plit, leavin no visible sigfns in the mature portion of the stem. 
Such infected but apparently healthy plants may constitute the source 
of priTary inoculum in a new plantation. Throup them systemic 
;,KhoFens are transmitted from different reGjons, countries and continents. 

"...,:,:,-eul o.' transmission. 
p:an tir 
-- b' used to avoid this mode 	 Healthy 

be otained fron plants affected with UBE by rooting cuttings
 
ntained frco diseased plants in sterilized water. These can then be
utirlic -a t ~dito!.t-ods or through the rapid propagation 

::ittiYT.' 	ncvt,.lDeib Cck, . 

-' "Yt-7.OL 

..	 tne -acterial ,ilt of cassava. 

.reac i on s c 1Veb1L a: d a tolerant cultivar of cassava to 
-'.n --n Lv ..2 -- disease was studied under four levels 
.,6, 90, 1, --ha cf' -sum nutrition. 

an,! C0 7-.- and 70.5 arci 56.2 and 44.4% in 
an~c :respec tivelv, ig nifcn 

iwil... Kgh K in both varieties. The 
ignest £.re.-tuber a xso recorded at this level of potassium.',-l 

(Author's sumar-i). 

" ,-,m:-.'
2A> ,,-O. B, and 2. .-

La itrite2 	 deeroic rais P.' ,aI ia lutte co:.tre lasur le 

actelrios. .... *JneIu c=:=!'cation fakite la "l'IDRC/IT.A workshop 
or. ca!ssava bacterial bligt held at :iTA, Thadan, 26-30 June, 197e! 
lipO. flLmeo. 

Suivant lea crits trai'ant du si.jet, lea auteurs passent en revue le 
rapport entre l'erdTas :2?'. d'une nart et la viqueu-r d'une plante, sa 
r-sistance A la r !adie et .>nrendenent d'autre part chez le manioc et 

h1 '6gard de la bact~riose vasculaire du manioc. On discute les 
resultats de plusieurz e~sais faits 1l'IITA, Ibadan et au NRCRI,
 
Jmudike, au Nligeria, pour :rontrer que lorsqu'il ya la quantit6 optimale 
de ]'enprais NPK rdans le sol et de la, des 6l6ments nutritifs NP. et 
K dans la plante du manioc, la bact~riose est restreinte ou r6duite 
par l'augumentation en ,rigueurde la plante et en mati~res v6g6tales.
 
On continue les travaux de recherche pour d6terriiner si les quantitgs
 
optimales de l'engrais NPK n6cessaires sest les meme nour rendre la plante
 
de manioc resistante la bact6riose d'une part et d'autre pour obtenir
 
le rendement le plus haut de tubercule du manioc. (For English version
 
see No.181).
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PME, L. S. 0. 1977.
 
Control of cas3ava bacterial blight (CBB). Tropical Root and Tuber
 
Crops Newsletter. 10 30-31.
 

he author reports the results of studies carried out at the National
Root Crops Researchi Institute, Umudike, Nigeria on the control of
CB3 through intercnpping, 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 cro-, 
or by reducing the

effect 	of rainsplash throug 
 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 gm/

100 litres of water per hejtare for threc months starting one month
 
after planting significantly but tenporatily reduced CBB incidence
 
and severity.
 

G. BREDING 

44. 	 HAHN, S. K. 1978.
 
Breeding cassava for resistance to bacterial blight. (Multiplication

du manioc -our la r~sistance a la bacteriose vasculaire du manioc).

Paper presented at the IDRC/I!TA workshop on cassava bacterial blight

held at I!TA, Ibadan, 26-30 June, 1978. Ibadan, IITA. 
10p. mimeo.
 

It is noted 1) that CBB has been reported in Benin Republic, Burundi,

Cameroon, Central African Empire, Congo Republic, Ghana, Kenya,

Nigeria, Rwanda, Tanzania, Togo, and Zaire; 2) that CBB can lead to

total crop failure when heavily infected, most local varieties being

very susceptible to it. 
 Given the widespread incidence of CBB and
 
susceptibility of local clones it is proposed that the best control
 
method is through varietal resistance of the host plant. IITA has
 
made progress in breeding for resistance to both CBB and CMD
incorporating simultaneously other desirable agronomic qualities such
 
as high yield, improved root characteristics, low HCN 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 CBP, further
 
test of 748 IITA clones for CBB resistance in a given ecological

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

resistance 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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I t is notei in. L!I(- 0'-c l us 
Io CBiP Ci-avr, beer I Iuci: lyicrpLt-w tiInt Iu 
promising cassava clone i 'lt nn ther desirable a0rono fiic 

chYarac .terk c s, 1-71'A e~r~r~~liIcul isrprvecl pr--'aIFn 
cassava lim.3 for joint resistance t,,- 'CRE andi 7,D following7 their 
discovery of cov-.ela-,-d resis ,rce to bot'h cisea-ses -
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5.i IJIAJIN, S. K., A. K. HOWLAND, and J. E. WILSON. 197Q.
 
Breeding of root and tuber crops. In 
L.S.O. Fxne, T1. i. Okereke,
p.O. Odurukwe, 0.0. Okoli and O.B. Arene eds. National seminar on
root and tuber orops, Umudike, March 21-2,71977. First. Proceedings.Ur~dike (Nigeria), NRC7I. pp.36-115. 

I i(' breed rg of cassava, yams and sweet potatoes is discussed. It is 
noted that the major biological constraint to cassava production in
Nigeria is direase, especially cassava bacterial blight (CBB) and 
cassava mosaic disease (CMD). Potential yield could reach 20 tons/
hectare in 12 months but local cultivars yield only 5-10 tons/hectare
as most of thm are susceptible to CBB and CMD. The objectives ofr IIs Root and Tuber Improvement Program are mentioned. It has achieved
sjp]iificant progress in cassava by producing improved varieties
resistant to both CBB and CMD, and having high yield, improved root
characteristics, low HCN content and resistance to lodging.
 

On source popuiation improvement it is reported that half-sibfamily selection method has been used whereby cassava clones fromindia and South America which are susceptible to CBB, CMD and lodging,but possess other desirable agronomic characteristics, were crossed
twice with local sources. 

As for selection, general and specific combining abilities of six 
cassava cultivars were obtained. The cultivar 58308 had general

=orbininrm ability for resistance to CBB and CMD, and for yield and
HCN. ]eritability affects selection and that for CBB was about 40%.There is high genetic correlation between resistance to CMD and CBB.


Selection for CBB resistance therefore leads to high genetic gain inCMD resistance. Resistance to both CBB and M seems to be attributable 
to quantitative genes mainly with additive effects and also partly to
non-additive effects, being seemingly recessive to heritability.
 

Using plant-row selection method sane 50 cassava families have been

selected each year on the basis of origin and resistance to CBB and
 
CMD, and other good traits.
 

Stability of resistance to CBB over various ecological zones has been
noted such as between Nigeria and Zaire. 
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,. lUNS, C. 1978. 
Cassava rmltiplication. A Paper presented at the IDRC/IITA worksihop 
on cassava bacterial blight held at IITA, Ibadan, 26-30 June 1978. 
Tbadan, ITP&. 3p. mimeo. 

Tt ij noted that the main emphasis of the cassava breeding programme 
ot TTTA has been on developing high-yielding, disease and insect 
resistant cassava varieties that would produce good quality starch 

or gari. The average farmer's multiplication method gives an increase
 

of only 1:10 ratio in planting material per year. CIAT has developed 

a much faster and more efficient method of multiplying cassava 

clantir, materials from clones that are resistant to CBB. TITA 

.:-.o!r !:aveadopted the technique but without sterilizing the soil
 

and the water as the clones used are resistant to CBB, giving an
 

increase tf :?4-4C or double that figure in :avoavable conditions.
 
Tl'A tree zers sand as media for the process
ue either water or da-, 


under i,, humidity conditions. Eight to ten months old hard wotod 

ct;:.5of cassava are supplied to farmers, co-operators and national 
trial pror'arries such as the .NA-'PPin Nigeria. It is the major work in 
the - 4rc1,4.,multiplication to convert the residue, that is, 

the lighter wood and green tops into 3 or 4 node cuttings which c 
he rooted -nsand and later planted out in plastic bags to harden 
beflore be planted in the field, yielding 11-20 cuttings for every 
10 .-a- woc-1 cuttizis initially supolied to farmers. When demand for 

hard wood L - 7s is high, mre hard wood planting material can be 
tdevelooed ir r:,zis from prnes made durng the intial -'ttin of 

hardwood for susp!,'ng farmers. 

rc .c. have been planted direclyMoreover during trials, 
in the f!el , heavily m-.ihei-n rrigazec ti,,ce daily with a 

.roUe75% survival rate. 7t is a ...a..r . .ee.s ,chiad. 

19L7.
TV7 .L IG77TT. 

(v.. Foparations).
Tn-house reoort 1977. ibadan, .. r.jmeo.
 

The major obstacles to cassaa production 17. 'r"ca are diseases 

particularly cassava rrosaic disease, (CND), cassava bacteria.]. blight 

(CBB3), and cassava anthracnose disease (CAD) as well as insects like 

mealyhug and green spider ,ite. Some of the highlights of the TR TP 

research at ITTA in 1977 are the production of high-yieldirn cassava 
_,l.ality;clones resistant to .B73and CYD and possessing acceptable parri 

the confi2.ration o' a genetic relationship between resistance to CYD 

and CBB; and the isolation of bacteriophages with specificity for 

Xanthomonas manihotis and their use for rapid identification of CBB 

isolates.
 

Other highlights include the relationship between soil fertility and
 

IK nutrient on the one hand and CBB development andacidity as well as 
severity on the other.
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rUI'.RNNTiONA[, ] OIwJf AGRICT171RE. 
rjvvu(vE'vD,;Fr P]{(XnAP. 1977 (Cont 'r)

With regani to rassava breedinr, for CBB-resistance the following areas 
are covered: fger'rp]asm introduction, seedling nursery, yield trials,
coop6i-ative off-i-,te 

1'q. T1Fl[ 0n '9OPICAT, ROOT AN,1D TUBn 

trials, and mtJt: plification and distribution of 
plantin, matrfir- l. 

Urnle, patlholojY "t is rioted tha; CBB was newly reported in FAanda,
Keny, anid 'anzania and that eUB can be transmitted through true seed 
f'rom which the pa-thogen can be removed by treatingr with hot water at
0 c for r-10 mintes. Other aspects covered include the ecology of 

CMP, screenlrin for resistance to it and effect of soil fertility on 
CB devel opm ,nt. 

4i. J:NANINc.-, P. L. 1n'8.
 
Inheritance of' i ked resistances to African cassava wosaic and
 
bacterial blighnt -iseases. In T. Brekelbaum , T. A. Bellotti and

J. C. Lozano eds. Cassava protection workshop. Proceedings. CIAT,
Cali, Colombia, 7-12 Nov. 1977. Cali, CIAT. pp.15-50. 

The relationship between resistances to African cassava mosaic disease 
(W)) and to cassava bacterial blight (CBB) .,as studied at TITA in 
1975. Resistances to ATD ani CR?, derived from M graziovii, were 
conferred by recessive additive eX ects. 7cr bo dseases the degree
of recessiveness was influenced by envi'rrniental factors which also 
had correlated effects on the t,,c resistances. M. glaziovii progenies
segregated in a discontinous way for joint resistance to AND and CBB. 
A similar type of's gregation occurred in progenies of 58308, a hybrid
7 generations removed from the interspecies cross. 1he following
hypothesis are considered: (a) that linkage occurs betAieen genes affecting
AM resistance and others affecting CB B resistance, (b) that genes 
affecting AMD resistance have pleiotropic effects on CBB resistance,

(c) that linkage occurs between AKD 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. 0. Enre, H. E. Okereke, S; 0; Odurukwe, 0; 0. Okoli and 
0. B. Arene eds. National seminar on root and tuber crops. Umudike. 
March 21-25,775. First. Proceedings. Umudike (Nigeria)_ NRCRI. 
pp.148-57. 

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 goals of crop
i-provement and genetic evaluation are discussed. The scope of source 
materials for genetic improvement include plant introduction, mutations 
and chromsome aberrations, hybridization, and protoplast and organ growth. 

With respect to cassava, it is noted that cassava bacterial blight (CBB)

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 CB and to CD has been found. 
Manihot dichotoma is equally
 
a potential source of resistance to CBB.
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H. IMEGRATFD COMROL
 

50. T ,TY, I. R. 1978. 
du manioc (MCM) en AfrLque).la mnadie des ciergesFiitte int:npe contr 

on cassava bacterial'noconnunication faite A "l'IDRC/IITA workshop 

iJih)it held at TITA", Ibadan. Ibadan, IITA. 8 p. mimeo.
 

ses idles sur le r6le du -maniocdans la nutrition,L'auteur prsente 
les mthodes culturales et l'%conoaie des Africains qui habitent le 
"Rideau du rainioc" (Cassava belt). 1i examine bri~vement en suite
 

I'-rnportance 6conomique de la bact~riose et ses effets et i long terme 
et ' cour-' torm sur la production du n-anioc. Finalement il expose 
A grands tr-aits les facteurs les plus irportants qu'il faut pour la 

(For Fnglish version seestructure ,'un pro*-amme de lutte intgre. 
No 187).
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