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IRTBOTXTCÍI(ll

The IBPGR spo¡sored teo coúplerentáry tu.kiDA g.orDs oD cassaea; r!€ firsr .4 io
1981 ar CIAT, cali, coloftbia ánd rhe seco¡d iú l9a2 ár IBPGR E€adq@¡Eers ár FÁo, ¡É.
Tbe prináry objectives óf these rorkinA 8¡oups eere to¡ ¡evier the Ejo- exisriDg co1-
lections of cássává; ádvise oñ kúoM genetic erosion; identify plioriries for col
lectio¡; advise o¡ collection p¡ocedu¡esi advise the IBPGR oú poté¡tiat deposiro.ies
fór inte¡national designa¿iont advise on sto¡age and maintenance procedures! identify
any quarantine problens affecting the t¡ansfer of nátériál; and to a8¡ee on a list of

1¡ áddition thé Boárd provided a co¡sultáncy to Dr. Pátiño, u¡dér the gúidánce of
CIAT, to nore cléarty defire areás of p¡iority a¡d st¡ategies for the coltection of
cassava a¡d wild l.fanihot spp. in their céntre of dive¡sity, Itis report was discussed and
éndorsed by ¡hp serond workine sroup.

The participanrs of the {orking groups áre lisred in Appéndix 1ánd rheir ¡écon-
ñe¡dá¿ions to the I8PCR, CIAT, IITA a¡d othe¡ iDte¡¡ational and n¿tionál o¡gánizations,
as rell as to expelts á¡e outlined th¡oughout the Report.

The p¡esent document suma¡izes tbe info¡¡ation p¡ovided by tbe menbers of both
wo¡king groups, D¡. Pátiño's ¡eport ánd coments f¡on other experts co.sulted. ]¡e IBPGR

endorsed this ¡epo¡t at its 1982 meeti¡8.
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l- BACKCROUND

I.1 Cu¡leot i{o¡ld lnpoica¡ce

Cassavá is one of the nost inportánt food energy crops in developing cóuntries, It
p¡ovides ro¡e ¡han 50% of the cá1oric requirenencs for ove! 420 million people in 26

tiopicai cou¡t¡ies (liahn r979). üost cássavá is p¡oduced by small fatuers cúltiváting
m¡8inál soiLs, nakinS it an iñpo¡tant conponent of tbé diér anonB á najor segnent of the
rurá1 poor. ¡urther, cássava has played a viLál role 1n alleviating fanine conditions,
becáuse it provides a sus¿ained food supply Fhen other c¡ops fail under dlouaht.

The areátest párt of wo¡ld prodúction is fo¡ hufrán co¡suúption. The starchy ¡oo¿s
áre eáren f¡esh (áfte¡ cooking) or dried and nilied for flóúr. Ir is á1so used to pro-
duce sta¡ch fo¡ fóod áúd is ¡1so used in páper ard f¿bric sanufáctu¡e. Léáves are Pre-
feúed veAetábles in cent¡al Africáú diets a¡d i¡ Thailánd á¡d southern Srazit cassavá
is also g¡ovn fo¡ aninál feed. The possibility of cássava.ultiv¿tion fo¡ fuel-álcohol
produclio¡ is bei¡g extensively investigáted i¡ B¡azi1- i,¡o¡ld p¡odüctión dátá of cassava
fo¡ hunan consúnption is given in Table l These dáta a¡e based o¡ narket p¡oduc¿ión ánd

conseqúenrly áre án u¡delestinate of the inPortá¡ce of the c¡oP; thc datá do not include
the Large aooünt of .assavá 8ro{¡ for trone consünption. Táble I indicátes the increasing
importánce of cassáva cultivation throughout the to¡1d, but also demonstiáLes the de-
cleasin8 mean per hectáre yields i¡ ñany areas.

T¿ble l. cássava production i¡ 1969 71 and 1979-81 (Averages)

A¡ea (mil Lion hd Production (million t)

I u.uo t, a.zs I r.tn 
I

7.31 38- 4r

1,969-1t r969-71

3.80 22.94 43.91

s"úrh A-éiicá | r3.s7 | ,r.t, l, ,.u, 
I

2.59 29.93

l, ,.uu I u.nu I o.r, 
i

o. l8 .97 1.25

I ,.* | ,." ] '0." I

t3-a4 12t.47

(soúrce: FAo P¡oduction Yea¡book Nos. 33, 34 and 35)

vó¡k on the geneiic inpióv€ment óf cassává has ¿r¡eády produced va¡ieties with
g¡eátIy increased yields u¡der low technologt cu1¡ivation- lmp¡oved va¡ieties developed
at both the lnternational lnstitn¿e fo¡ r¡opical Agricultú¡é (IITA) in Nigeria and Centro
lntérnácional de Ag¡icul¡urá Tropical (CIAT) in ColoDbia have yields of 25 to 30 t/ha
Dnde! lfrproved 1os technoloSy co¡ditions conpared to yields of l5 t/ha rith traditio¡ál
várieti€s grom úrder the sáne conditions. A yield porentiál of 80 t/ba fo¡ ne' vai-
ieties grom uúder advanced cultula1 conditions hás bee¡ deoonstlated at CIAT.
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1.2 Bistory

The eá¡ly hisrory of cassáva is sti1l máinly co¡jecture. rr is ápparenr, ho{ev€r,
thát it is one of rhe older culrivared cropsi it is ¡eporred ro have been culrivared in
northe¡n Anazonia mo¡e than a rhousand yeá!s ágo and inrioduceil ro rhe Caribbea¡ ánd
Ce¡trál A¡e¡icá in the elevenrh ce¡au¡y. Cassáva ras introdúced ro rhe sest coasr of
Af¡icá in rbe lárrer parr of thé sixreenth cenrury (Jones 1959), ro rhe éast coasr of
Af¡ica in the eiShteenth ce¡tuly! ánd to lndia in rhe early ninereenrh cenruly,

1.3 Núr¡irional Válúe

Tbe nut¡itioúál value of cássává's s¿o¡age roors is p¡inárity c¿loricj irs protein,
mine¡al ánd vitaftin contént beinS Aenerally low (Tábre 2). The e¡érAy co¡renL of cassava
¡oots, neasu¡ed on ¿ d¡y weighr básis, is sinilár to rhát of rice, náize and sweer po_
tato, bur its yield of Kcal/ha ts significantly greáte¡ than rhes€ crops. AII roors so
far examinedcontain va¡yin8 co.cenrrarions of a cyáno8enic alucosid€ which, upon autoly_
sis, ¡eleáses aáseous tiCN. For rbis reáson rhe roors réqui¡e some p.epa¡ation súch as
cooking, fementing o¡ nilling ánd roásting before consunprion. Cássáva teaves, ,hich
a¡e coononly eá¡en i¡ pa¡rs of Africat háv€ about 30% prorein conre¡t (by diy v€ishr).

Table 2. coñpositio¡ of sone vegetábles, coúpared wirh pulses ánd sLárchy foods*

ler 1oO g of edible

ció'
'a , : E - I I eu

i,.i=

starchy basic food

Dárk 8¡eer leaves

creen beans in pod

aa 362 9.5 1.5
88 354 8-o o-5
40 153 0.7 1.0
30 lI4 1.5 t.O

1,2 2.5 O O.l5
10 2.0 0 0.25
25 l.O O O.O7
25 t.o 0.0ó o.10

0.ll 2-a o
0.o5 2.0 0
0. 03 0.7 30
0.04 0.7 3C)

55 332
90 340

15 4a
620

10 33
t0 34
19 60

15.O t.5
22.O 4.O

5.0 1.5
1.0 0.ó
2.o 1.0
2.0 1. O

6.9 2.1

30 I.5
90 5.0

250 4.o
5 0.4

70 1.0
50 1.4

144 2.8

to.o 10
2.0 0

1-5 100

0.7 25

1.0 75

0.5 2A

o 0.50 0.lo
o.0l 0.90 0. l5

1.80 0.10 0.lo
0.15 0.06 0.04
o.09 0. 10 0. I o
o. 12 0.08 0.12
4.30 0. L6 0.32

D¿i1y

F¡oñ T¡opical vegerábles añd their
Regui¡eoenrs fo¡ an ádúIr ñan (55
biol, vá1. óo%

Génetic Resoú¡ces, Crubben (t977): IBPCR
kg) fron FAO/WHO srandárds for Easr Asiaj prorein



1.4 Táxonomy, Écology and B¡eedtnA Pote¡tial

The genus Manihot occ¡¡rs eDdenicallv onlv in the {estetn hemisPhere (bettee¡ soúrh-

western ÜSA ""0 e"g""cr"^1. Ni¡ety-el8ht sPecies of üanihot with c€nt¡es of diversitv in

soúthern Mexico and northeastern to centrat Brazil have beéñ described' The No!th ¿nd

south An€rican SrouPs of sPecles áre tena'káblv disjÚ¡cti onlv á fer exanples of indi-

vid!ál sp€cies are found in both ce¡tr€s'

Manihot species áre aIl sonewhat sPoradic in their dist¡ibutio¡ ánd neve¡ becone

.lominant in the locá1 vegetation' Although úost sPecies áre fÓund i¡ ¡elativelv drv re-

gions, a few a¡€ tyPicállv found !n rái¡forest regions' Most speci€s seem to be helio-

invt".' "na 
ná¡v are "veedv" tvpes caPabLe of invasion into oPe¡ aréás' AIL of ¿he

"0".t"" .- frost-sensitive eith M glcbeg4 dd y' ili-sollrylá aPPe¿rins to háve sone

toleránce io séásoo¿l low .".p"r"rut.". it" alri¿udiúal liúit of llanihot sPP. in the

rropics is approximately 2,ooo s. The sPecies of l4anihot are Perennial a¡d várv in g¡osth

p.t.".n ft"t "",rtv "caul..cent subshrubs to sna11 trees qith tru¡k dián€iers of 25 cn and

heiShts of lo to 12 n.

M.esculenta,whichis¡otfoundinthewi]dstate,isth€onlyspeciesgidelyused

". " 
1r"p ..,1 tt. 8iáziovi! is used to 3 lirited extent fo¡ rubber exrractio¡' All of the

wira specie. .:.ii.¿ *,.rr nov ttave 36 ch¡ooosomes á¡d rhey ¿re fairlv coúpatible in

..."""" .. M. escúlenta. lt 1s rhe'€fo¡e ¡o be conclÚded that all coñpatible sPecies

could be regárded as háving a comon 8e¡ePoo1 {itb M' escÚlenta á¡d consequentl) have á

high potential i¡ cássavá b¡eedina p¡ogrames' g' elaziovii has alieádv been used as á

sou!cé of resistánce ¿o Airican nosaic diseáse for u' esculenta' The¡e áre ei8ht other

spccies (M tristis, M. ácscúlifoliá, l'f' áñsustilobá' !. "l',':'' subsp' Elabrata' iI' bra-

.irt"o., g. 9el!¡,189!:r9' Y' 19rl!!ry1-19' y 9$l!!Ere) which nav be interestins because

they also fo¡n starchy stor¿8e t.*t "t¿ 
thev a¡e ád¡Pted to verv different edaPho-

ctimatic a!eas, rangi¡C froñ tropical rainfo¡est to drv savánah' On€ of these sPecies'

M. c¡istis ""t.p. 
..*i"of" has been ¡ePorted to Produce a hvbrid vith

taining a 12% P¡otein co¡tent 1n its roots'

I¡itd ¡'lanihot can áLso Proviale Senes for low cvánide content and rÓ¡ Aftican cassava

-".,i" ¿i.* (CMD) resistánce. For sone othe! charáct€ristics' such as resistánce to

c¿ssava bácte¡ial blisht (cBB) o¡ hiSh starch contént in which a certain soÚice of aenes

hás been found, identification of nore divé¡se sÓurces is hi8hlv desi¡abIe' As ñore

chá¡actefisticsáreev¿IÚated,thesametendencyislikelytoápPea'ándt¡e¡éforethe
áváilability of a broader Aenetic base of cássava shoÚld be stressed'

cultivaredcassávais¡ormál}yvegetativelypropaaatedbystercÚttings,ándtrá_
ditio¡aIly supe¡io¡ genotypes have been tuintained as ctones' üost {ild species appeár

to be seed plopagáted. Mánihot esculentá ánd áPpá¡en¡Iv all of the wild Mdihct sPecies

áre outc¡ossing, and they suffer seve.e inb-"edirg dePression when thev aie self-pol1inát-

2.

The úajor cassava research PioAiames were discussed düiing eithe! thé fi¡st or second

aorking group and súmá¡v presentations rere Siven on the státus of ¡eseárch

genetic resourcés in CIAT, lITA' EnPresá B!asileirá de Pesquisás Agropecua¡iás (EUBRATA)

ánd southeást Asia (Appendix It).

MAJOR WORLD CASSAVA GERMPLASM PROGR4!4T{ES

ge.aúse ¿hese P¡oductive
ne{ cultivars has been lioited
It is tht¡s an imPo¡tá¡t tine tÓ

ántl plonisina plográmes ale relativelv nea che spread of
árd they have rot yet súbstitúred mÚch of the old nat€ria1'
.on¿tuct á cóordináted áúd svstenatic collection of cá5sava
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before the la¡e€ scále.eplacenent of locái cuLtivárs occúrs.

REVIE¡,¡ O! I4AJOR SXTANT COLLECTIONS

Tbe aleas i¡
or international
se¡led in FlSure
Figure 2.

Table 3 sbows impoitant featu¡es of thé nájor colleccjons of cássavá MÓ¡e detalled
infornatton on these and other coltectrons is avalláble in the IBPGR PubLic¿tion: rrDirec'

tory of Gelnplasn Coltectionsr 2' Roót CroPs". Sone modifications ánd ádditions to this
dilectory sere recomended by the IBPGR wo¡king grouPs and thesc amen'inents will be i¡-
corporated in the nelt editioú of the publicátion,

Latir 
^re¡i.a 

¡eP¡esen¿ed in the colle¿tions naintained ln natlonal á¡d/
centres, as sell ás the nufrber of samPles held f¡om e¿ch areá, are p¡e_

I ánd rbe cassáva accessio¡s maintátned onlv at CIAT are presented in

GENETIC DIVERSITY, GENNTIC EROSION AND COLLECTION PRIORITIES IN LATIN AMNRICA

The info¡oarion contained under this heáding is based on highlv subjeciive c¡iteriá
relyina náinIy ón the expe¡ience of Dr. P¿tiño in observina ¿assáva th¡ÓÚ8hÓut Látin

A¡¡erica, of the neDbe¡s ol the wo¡king B¡ouP and of other scientists ccnsülred'

4-l cúltivated Cassava (l4anihot esculenta)

4.1,1 Areas of Senetic diversitY

Areasof plirary, seco¡dary and te¡tiary diversicv áre illustráLed in flgure 3'
(á) A¡eas of ptina.y dive¡sity ate zones wh€re cassává is sidelv cultivated and is a

t,.aitioill-i;"p. rárñers ofLe¡ srow siñulráneously several diffe¡enr .rónés and ac¡oss

¡elatively snaII disL.¡ccs v¿rieties cha¡ge có¡side¡ablv'

thiee priocipál regions are defirted as having Prir¡¿rv diversltv_ The first is a

large a¡ea i¡cluding párcs ot norLheast, east-cenr¡á1, soÚtheast and southern R¡azil ás

se11 as Páraguay. This zone includes sooe of the nost intensive cáss6vá-Producing áreas

ofthewo¡ld.Asecondreeio¡coveissouthe¡nVenezuela,€áster¡Coloñbiáándnortherú
B¡azi1, exteniti¡g south ro the -4mazoú river ánd north álong the Orinoco ¡iver' Althoúgh

this part of th€ region is spársely Pópulatcd, cáss¿vá is a crop of P¡imary irPortánce in
inhabited areás. Because cultivated áreás ray be aidelv sePa¡ated, ri¡h liniled comuni

cátio¡, a ry¡i¿d óf .lifferent genotypes has evol'réd thoÚ8hout the área Nevertbeless'

nuch of this aieá has not been sLudied, so the éstinates of genétic diversity can Ónty b€

téntátive.The¿¡éáofdivesitvext€ndsth¡oughouttuchofcolonbia,includinsthehiShlv
diverse ecologicál regions óf the plains' troPi¿á1 ¡aitrforest and Andean zone' The thi¡d
a¡ea of prina¡y ilive!sity is cent€réd in Nicáragua ánd exré¡ds soD¿h ¡o Pánaná and no¡th

intó Ho¡dulas. This regio¡ is also one of ¿r¿di¿iÓ¡41 ¿assáva cÚlture in sña11 Plots'
1n ¿dditioú, tbis is an ed¿Pho-c1i¡aticá1rJ dive¡se ¡egion which has l¿nr an ádditioral
evolutiona¡y force to ihe diver5ifjcation of cassáva Aemplasn'

(b) A¡eás of séconda¡y .iive¡sltv áie tho5é a.eas she¡€ cassava is g¡oú as a¡ inpo¡tánt

or mode¡átelv impo¡ra¡t ctop but aPpeárs to be lcss gebeticallv váriáble' This mav be

due to (i) iáthe¡ wi.le distribúiion of onlv a fe, clonés o¡ (ii) ro onlv node'ate irpo¡l]-

a¡ce of the c!oP. Boliviá, á large part of the Amazon basin, soÚrle¡n i4éxico ánd north-

east Brázil fa11 in this cate8crY,
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Table 3. Tnoo¡tant fe€tules of lh€ úaior col lections of cáss¿va

3i.000 ¡Lo¡is Pdis-s,c,

r¡s L- ¡erón. de canpinás(r¡c)

Icri\g

of vild 
^üeríca 

Gee
enihot ri8. 2),
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rable 3. ¡!p94!qtleátu!es of the najo! (cont.)

A:rilulturár¡
¡.a. NB

¡r3u¡ei ldo. Poftutuese
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Figu¡e 3. Areas of diversity or cassawa ir Lati¡ 
^nerica

H_q

Iieure 4. P¡obable áreas of Ae¡etic erosion óf cultiva¡ed
and wild Má¡ihoa spp. in Latin Arerica



/ 1 t D,neer of sereEic erosion

In nost á!eás of genetic divelsity of cássava' it is á traditional c¡oP fo! sra11

farne¡s. As yet the¡e hás been relatively 1itt1e disPlacerent of lánd varieties bv nee

Nevertheless, with irP!oved tech¡ologv bei¡a deveioPed bv úatio¡al and inte¡-

nálionálinstitÚtes'newvári€ties(i11g¡a.tuáIlybeadoPtedÓnalá¡ee¡scále.Thus
the¡éshoÚldnotbefiajoideláyinattemPts¿oPrése¡v€theexistingBeneticdiversity.
Little i¡fornation erists on Eenetic e¡osion due to land clearing a¡d develoPme¡t Pro

jects. Estioátes of Pii¡cipá1 areás of Potential genetic erosion or both 'assáva 
¿nd the

wilil sPecies á¡e i11ústrated in Fiauré 4'

-lo-

f.' cásssva tnclude zones rhele cássava ls etther á nl¡o!
be !a¿her slnilar across broad zones or if,forñátlon is
cul r ivat ¡on ánd dive'sirY.

l.r aréas of terttárv dlve!sitY
cloP, wh€¡e va!ieties seen to
lácking on the extent of cassavá

or tggleqllll:l:llf exteñd

Areas of Prio¡itY for collection

Collection p¡iorities for cássavá a¡e ou¡1i¡ed in !i8u¡e 5' De¡ermination of pri-

o¡itiesisbásedo¡¿onsiderátionofareásofdiversity,áreasá1'eadycotlected,and
áreas in danAer of eenetic erosiÓn fo¡ thich infÓrmátion is availáb1e' Nica¡asua'

Uonduras, Venezuefa, ?eru' ¡¡aziL, Bolivia and Paráguav háve Large regions designated ás

highest priorlty. Areas of BráziL of hi8best !rioriry include Pa¡ts of rhe:\názon básin

r"ir.¡ i". only bee¡ spá!s€Iv exPlored) ánd the sourhwest álonB the Párasuávan ánd

Boliviá¡ bo¡ders. Also snaller áreas i¡ tbe cenlral and northeastern regio¡s háve not

be€¡ ftslly collected. In C€ntral Anerica littLe coltection bas bee¡ done to datei thús

rhé areás of collec¡ine priorlties ale sinilar to those for areas of diversity'

4.2 r,¡ild Marihót sPecies

4.2. 1 A¡eás of diverglM

Studiesofcénttesotdiverst¿yofMmihotsPeciéshavebeenca¡riedoutprinciPally
by Róeers a¡d APP¿¡ (1973) and Nassá¡ (lS-7¿)' rhi" wo¡k and evldence provided to the

wo¡ki¡s s¡oups forú the basis for tbé conclusions belos'

r-j Are¿s or Drim¿ry diversrLy ot uild
soúthern Blazi1, Pá¡aauáv and no!the¡n Argenti¡at
Mexico across to ¿he easteln coasi and dom ¿o the

species are (i) cent¡41, eastern a'd
a¡d (ii) fron the w€stern coást of
southéin end of ¿he ce¡tral plareáu.

throuah ¡early aII áreas of lo{land t¡opicai Latin
a¡eas of P¡lnary or secondarv dive¡sitv are con-

rLl aréás of secondá¡t <tivelsrry extend chrough central Ane!ica a¡d along the caribb€a¡

.",..-;¡-;;;;;¿ .*.-c€ntr¿1 venezúela' rbe lovránds Óf aorivia' ¿he Úppe¡

Anázon reAion of Peru alrd pa¡ts of Brázi1' and the Cuvanás' altbough ¡elativelv unknom

with ¡esp;ct to dive!sitv of Ma¡ihot sP€cies, sbould be exPlo¡ed' Evidence of ¡ecen¿

Oo.r.""trci". of sild ¡4anihq! i" r""' l" th€ Santá C¡Úz reeion (Bolivia) near Pa¡asuav

has been rePorted (Rea 1969)'

Tbose á¡eas ¡ot included as

á¡eas of teltiárY diversitY.
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Figüre 5. ?rio¡ity á¡€as for colLecEing cassavá i¡ Lacin A¡nericá
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Figu¡e 6. ?rio¡ity áreas for coltectine vl1d Manihót sp€cies in Latin A'aerica



4.2.2 Dápge! of gen€tic ero8ion

L1tt1€ scie¡tific infolnátton éxlsts on thé extent of th€ Plesent or potentlal 8en-

eticerosion.ExPertslnsoÚthAne¡lcahaveexPlessedconcernáboutlossofge¡nplásn
due to e{tensive iand creatlng a¡d develoPnent projects thloughout the continent' Eie-

u¡e 4 shows ¿reas ln {hich there is da¡ge¡ of Senerlc elosio¡' APa¡t frÓn collectton of

máteria1, the úainte¡ance of rese¡ves ñay be feaslble in sone cou¡¿li€s eheré Manihot

spp. exist natu¡a1IY '

Because relativelv little coltection of {i1d sPecres has ráken pláce' the áreas de

fined sith high divers!¿v can essentiallv be considereit also the ¿¡eas of prio!irv for

collection (FiSure 5). since sone collections bave been nade i¡ ehe Brázillan státes of

;.;;", 
""r"".";., 

Pa¡aibá a¡d ceará and alons the seste¡n coast or t¡exico' ihese resions

could ¡eceive less enphasis initiallv' Howevér' thev still renaln first prio¡itv areás

due to the dive¡sicv of species there'

.- i Colle(r ioF Srrareg¡é<

l,lithi¡ the prioiitv collection á¡eas' cent¡es we¡e idenrified wbich could serve ás

basesf¡om'hichtomakecolLectiÓnexpeditio¡s.ThesecentrescouldProvidethefliniñun
of adeqúáte fáciLiti€s and ¡esources necessary for naking collecting nissio¡s' FieÚre

Tshowsthelocátio¡Óflhesec€nt¡€s.Sincethe¡eisove¡laPbetwee.soneoftheareas
of p!iority fo¡ cultlvated á¡d wild l4dihot, it is desirable to collect both ttpes in

lnorile¡toáccelerateáctiontheIBPGR,incooPeiátion'ithc{ATándnational
o¡ganizations, has agreed to suPPott cotlectinCl rissio¡s in rhe areás of p!ioritv i¡

¡,¡iin Añe¡icá befo¡e publication of this report' -

5. GENETIC DlVERSlTl, GENET1C EROSION AND COLLECTION ?RIORITIES IN AFR1CA

Althoush Latin Anerica is thé cenr¡e of origi¡ ¿nd the P¡lná¡v centle of dive!sirv

fo¡ cássáva a¡d shows a richer genetic va¡tabilitv of M' escÚléntá thán Af¡ica' the col-

Lection and Plese¡vátioú of Mánihot gefrplasd in Af¡icá should ¡ot be neslected' AfricaD

ñate¡iaI is {ell-adapred to Gcal conditions a¡d is inPortárt for bleeding'

cassávafásintroducedinthedelcaoftheconaoRive¡duringthelatte¡Partofthe
sixteenth centúiy (Jo¡es 1959)' It quicklv sP¡eád inlánd and was adopted in the t¡a-

ut.i*"t t-.4" systeos in different aaro-ecological ¡egions of t¡opicá1 Africa'

Although comonly ProPágáted bv cuttings, self-som seedlings fiequentlv becone esrab-

ir"o.ol ."0 .¡. ..,. ""...""r"r 
of rheñ we¡e náintai¡ed by veserative p¡opásárion. rhis

0.."".; ,.". tise to increased dive¡sitv of the c¡oP i¡ Africá' lt aios¿ across a brÓád

O".U ...Jtt"a nuch of iroPicál Africa tirh highest divelsitv occurling in rhE westeln and

".nt-.r "".""' 
l4oderate diversitv occurs in eást Africa and on the isla¡d of Mádssascar

(Figure S). ?ossible bases fo! coll¿ction áre shoqn in Fisute 9'

1/ 1¡forñátión on collection nissions in Colonbia' Cuba'

venezueta in 1982-83 an<t on the c'ánsfer of SernPlasn

B¡azil. Pálaaüav ánd Arge¡ti¡á to CIAT headqÚarters in

be obtáined from the 1BPGR sec¡e¿¿liát'

GuateMla, México, Peru and

fróú exiscing collections in
Cá1i, Co1ónbiá in 1982-83 caú
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Fieure 7. ?Iina¡y and secondary bases for collección of cassava
ánd Manihot spéci€s in Larin Ane¡ic¿

P¡ior to defining collection prlo¡ities and str¿teeies for cassava collectinA
ln Africá a sudey ¡eeds ¡o bé .arried oüt to see rhich a¡eas have alleady been collected
end uhere rhe'e L\ ¿ rh.eár ó1 lóss ó1 lo.ál úáLeri¿1.

6- REVTETI OF PROCIDURES FOR CASSAVA AN' WII,D IIANIHOT SPECTES COLLDCIION IN TliE ¡IDLD

?. MAINTANANCE OF üANIIlOT C¡RM?LASI'I

lhe working g¡oúps discussed the need Eo úake cotlecto¡s ásáre of soúe of thé
special r€qui¡enents in the collectio. of cassava ánd rild Ma¡ihot species. Fec persons
áre e$eri¿nced i" yeli¡9! coltection ánd therefo¡e tt is necessa¡y to nake procedures
more {idely k¡oú (see appendi! Í1á.d appendix Iv).

7.r 3¡9!9Í!_I¡!clljill¡el-¡9!99:!9¡i99

Existing colt€ctions of cass¿va áre vid€ly scactered and exchange p¡ocedu¡es áre
lá¡gety lndefined. ¡ur¿berñore, no llovision hás been nade for duplication for most col-
lections, thus p¡ese¡ti¡a a hieh risk of Loss of váluable germplasn. The sorkine groups
r€cognized ih¿ need tor an intern¿tio¡ally orgá¡ized netvork of r€posito¡ies for Manihot
spectes, inclüding cassava (Ta¡le 4).

Key coúsiderátion in the designation of cássava Sernptasn reposito¡ies a¡e:

a) to have at Leasi cwo düplicáres for €ach type of náte¡iáli
b) to avoid introdúction or diseases inco ¡on inf¿sted ¿r€as; and
c) to selecr institutas/counrri¿s rith active cássavá g¿rnPlasñ prog¡ámés.

Eve¡y efforc shóüld be nad€ by the desienated repository to ádopt meristeñ cúlcure
rech.iqles as the principal meáns of consenatio¡ a¡d duptication' ás outlin€d tn Ap-



I

Bases fo¡ collection of cássáva in Af¡ica

El o'"." ol h¡sh€st d¡v€rsily

li;ffi ¡,""" or nod€raté drvors¡rY

|ISX u'*" or row drver.¡tv

Fisu¡e 8. A¡eás of genetic divetsitv of cassavá in Af¡ic¿
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Tabl€ 4. Posstble sites fo! collectlons of cassavá

Institütion/Counriy ro be P¡ina¡y Repository

Gernplasn ro be held CIAT l'',o
I

1N1AEMBR¡"A/ CN PMF

(Brázir )
Nationat Reséa¡ch

Manihot escú1entá
flom Latin Anerica

¡lanihot escúlenca

I,¡i1d Mánihot species
fron Meso-Aneric¿

Vild Manihot species
fron Sóuth Are¡i¿á

c&s

I

c & sl

c &o¡ sl
I

c&s

*c=clónalis=seed

7.2 Maintena¡ce of Collecrions

Cassava Aernplásn can be tuinrained eirher vegcrativety
isteo culture) o¡ ch¡ough séeds. Májor .onsiderarions and
these thlee nethods as outlined by rhe IB?CR vo¡king groúps

(fietd plantat ions and ñe¡-
recomendátions on éá.h nf

are provided in Appendix Y,

Natu¡a1 p¡otected a.eás such as sr¿te párks in a¡eás where kild Manihor species are
th¡eátened can also be inpo¡ránr in prese¡ving gernplasm. üainrenance in nárúra1 sites
provides secu!iry in face of rhe of¿en difficult rásk of keepinA vild spécies in cúItiva,
tion, and ir can p¡eservé vely lá¡Ae genepools. protecred a¡eas sbould conpleftenr. not
substitute, the collec¡ion ¿¡d preservarion of these Mteriáls i¡ gérmplásn repositories
ehe¡e they are ávaitable fo¡ breedio8 work and exchanee.

8. QUARANTINE

a) Qua¡ánti¡e leAulatioús a¡e very uneven and rhe increasi¡g fiequency of inr¡oducrions
ráises rhe likelihóod of introdúcrio./esrábtishnenr of pa¿hogens. The!efo¡e, measures
should be táken to prevent r¡a¡snissio¡ and disseniná¿ión of cassava pesrs and.tiseases
between coúnt¡ies and regions.

b) EtioloSicál knowledge and accu¡are diagnosis of vi!us-like diseasés is frágnenrary,
theiefo¡e ¡iAorous vi!ús,indexing p¡og¡ames should be developed befoie narerials áre
t¡ánsferred bereeen ¡esions rha¿ hávé diffe¡enr diseases.

c) 1r¿ined collectors should be úsed sho nár be abte ro derecr pot€nrial diseaBé and
pest probleñs ánd are awa¡e of quáranrine procedures.

d) seeds áppeár to have a bighe¡ p.obabiliry of beinA diseasé-free rháú végera¿ive
maté¡i¿l ánd should be givén a high priority ln rhe r¡ánsfe! of cássava gemplasn.
noqeve!, the usefulness of seed r.ansfe¡ wilI depend on rhe ¡ecipie¡r's frate.ia1 and
expe¡ience in naking selecrio¡s i¡ segregáring popularions.



e) Me¡istem cultuié has been áccepred by varioús counr¡iés as rhe safesr means of ,e_
ceiving vegetative cassavá márerial. It is thé ¡ecomenited nerhod fo¡ rhe t¡ansfer óf
vegetárive narériaL.

f) The ápplicario¡ óf merisren techniques in the rcvefrent of cleán ge¡nplasn neces_
sitates quálified perso¡neI and consequenrly rráining is of paranounr inporrance. Borb
C1AT and IlTA have conside¡ab1e expertise in ne¡isten culrú¡e and rhei¡ t¡áining p¡o_
grámes should pláy an iopo¡tánr role in the disseúinarion of rhese techniques.

A synthesis of the recome¡dations úáde by both IBPCR vorkinA g¡oups on the r¡ánsfe¡
of cassáva ge¡nplasa is presenred i¡ Appendia VI,
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9. CHARACTERIZATIQN AND'OCUMENTATION

The Second wóiking gloup recognized the
cassáva a€¡mplasn cove¡ing the IBPCR mininun
?¡elinináry EváIúáttonlr, Appendix irlD.

A dráft desc¡iptor lisr for culrivá¿ed prepa¡ed by rhe Fi¡sr working
group, circuláted by lBPGR ano¡g rhe e¡pe¡rs, ánd disc¡ssed and finalized bt rhe seco¡d
rorking a¡oup (Appéndix !|II), The desc¡ipro¡s follow ¡he IBpcR Buidelines and a¡e p¡ina¡-
ily bas€d on CIAT, Ce¡¡ro Aaronónico Tropical de tnvesrigáciones y E¡señanza (CATIE _
costa Ricá) and Cenrro Nácionai de Recursos Cenéricos (CENARGEN - B¡azit) desc¡ipto¡s.

ursency fo¡ a firsr 8loba1 dárá base for
descriptor list (ü¡de¡'tcharacterizárión and

The Sécond vo¡ki¡g Aroúp also lecognized rhe lack of básic collecrion infornarion ror
mány accessio¡s of eiistinS cotlecrions. I¡ order rhat furule collections a¡e áccónpanied
by Fo¡e conpléte background dara! a srándárdized field coll€ction fornár was proposed
(Appendix IV). This forn is sinplified so rhat ir cán be u¿ilized by both inexpe¡ienced
and experienced collectors ánd i¿ is álso designed for borh culriv¿rs ánd sild species.

As collection of Mánihor species expánds in the futuré, ir silt becooe necessáry ro
have desc¡ipto¡s for thei¡ chárácterizario¡ and evalúarion. The descriptor lisr (Appendix
vIl) would probáb1y be inápprop¡iáre fo¡ {ild Maniho¡ speciés, bur the aene¡a1 feelins
ánong the expe¡cs consulr€d is rhár rhe presenr sr¿re of knovledge óf the vild speci€s is
inadequate for the p¡eparátion of a ño¡e sárisfacro¡y 1isr. ?hts shoutit áwair fu¡the¡
collec¿ion of living specimens. Howeve¡, a simptified rá¡onómic key for fietd cotlecro¡s
of wild lránihot, descllbing collections ro sone level bers€en ge¡us a¡d species, shoutd
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PAR1ICIPANTS IN TH¡ Ii¡O CASSAVA I¡ORKINC GBOIJP üTITINGS

Second wo¡tine cr. ón Cassava G€n€ric Resour..<
2-4 Eebrráry 1q82

J.T. Esquinás Alcaza¡ (Technicá1 secrerary)
C¿netic Resóurcés Office¡
ISPCR Sec¡etáriáL

Viá déLLe Tern. di Cáracalta
OOIO0 Róné, ltaly

IB?CR Séc¡eta¡iat

Via d€llé 1e¡ne di C¿¡á¿á11a
OOTOO R.r¿, 1ta 1y

s.K. Hahn (vice-chairñán)
Assislant Dir€cror and Leád€r
Root a¡d Tuber Dev€Iopmen! lrograr
IITA
P.M.8.5320

C. Hersh.y (Téchni¿ar Secrcráry)
Plant Breeder! Cássáva
ce¡t¡o lntern¿tionál de agriculrúrá l.opica! (CIAT)
apa.tado Aéreo 67 L3

D. R. Láins (cháirnán)
Acti¡g Di¡éctor Gen.ral
Cenrro I¡t€¡nacional de Aaricul¡úia T¡opical (CrAT)
Apartado Aéreo ó7,13

Director, lnsLiruro VálLecáucano de
InvésciBá.iones Cienríf icas

apa¡tado Aé¡Éo 56ó0

Cássáwa Spe¿iátj sr
¡orñer Direcro¡ of

Chief, Roots Cróp B.¿nch
D.pa¡tné¡r of Ag¡icúltu¡.
FieLd Crop Drvisió¡, B¿nAkhen
Bánckok 9, Tháit and

a¡d Iietd CóllecLor
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AP?¡NDIX 1
(continuéd)

The followi¡g perso¡s attendéd pá¡L of Lhe ñe€ting to prowide specialist contri-

L. chia¡áppa (Qúarántine problens and lransfer of már€riáL)
Senio¡ Officer
lla¡t Diseás¿ ¿nd Qúárántine C¡oup, AGP

viá d€lle Teme di Caracalla
OOLOO Rófte. ltaIy

s. Hobbs (¡vá1uá.ion, cha¡acterizatión á¡d descriptor rist)
1¡lormátió¡ Offic¿r
lBPCR S€crctari¿l

via d€11e Téfr¿ di C¿rac¿lla
O0lOO Rom€ ! ltaly

J. Kárpati (Quarántin€ probleñs ¿nd transfei of frateriáI)
?Lant QuáránLi¡c Officer
PL.nt Disease a¡d QuáráDtin€ Croup, AGP

via d€lle Te¡me di Caracalla
00100 Rome, liat)

B. Firs. Working Group on Cassawa Ce'éLic Rcsou¡ces, conwened by CIAT ón beháll of IBPCR

ir. qq!i, !!ler!ir,9
J.T. Esqui¡as 

^rcazar 
(Technicar se¿reráry)

Ge¡€tic Resoúrc€s Of I icÉ¡
1SICR Sé.r.táriáL

Via delle r€¡n. di CarácáLlá
00100 Rome, I.aly

cermplas0 Spe.iatist

S.A.I.N. - P¿rque Rur¿l - C.?. 10.2:172
CEP 70.0OO - Brasilia D.r'., Brazil

c. H. Hershey (Technicar Sec¡et¿ry)

Cassáwa ?¡og¡a , CIAT
Apartado Aéreo 67-ll

The following p¿rsons atre.ded part of rhe neetinA ro provid€ specialist conrri-

cenebánk Coo¡dtnator
Instituto colonbia.o Asropecuáriá (IcA)
Apart¿do Aéreo r5r123

Director, Instituto Vállecauca¡o de

lñvestigacior.s Ciénríf icás
Apar.ado Aéreo 5660
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A9PENDIX I1

MAJOR ¡,¡ORLD CASSAVA PROCRAITIM¡,S

EMBIAPA (Brázi1)

Brazil is the nái¡ centre ot origin and diversification of species of rhe aenus
Mmihot, presentinS valuable genetic va¡iability which énconpasses prinitive 1ánd-
ráces, iñproved cultivais of M^ escúLenta á¡d nany sild spe.ies. cassava is culri
vated th¡oushout ¡..,ir, r.o.-¿,o iá-fl¡S larirúde wirh 307" of rhe wo¡Ld producrion
BraziL sas the so¡ld's lareest ploducer in 1978.

The roots ot lmportant i! B¡¿zil ¿s the principal solrce of food fo¡
rhe people of the north ¿¡d norrheaste¡n regions. Recerrly, rhe p¡omising new
altern¿tive of cass¿vá ás law materiá1 fo¡ álcohó1 production has opened.

Despite ¡he Aleat sig¡ifica¡ce of cássála, v€ry 1irrle is knom abour the gen-
etic váriability óf prinitive and cultivated cássava and sild species existing in
Brázit. Íer ádvánced cúl¡iva¡s have been ob¿áined th¡óú8h sysrematic breedina {ork-

Thé p¡incipal objective of cassavá ge¡etic resoú¡ces work is enlarSenenr a¡d
en¡ichne¡t of the genetic variability throlgh int¡oducrions of collecred primirive
and cultiva¡ed n¿te¡ialr as aell ás collectlon ol wild spe.ies whose genéric
cháracters potentially úsefu1 fo! the ieprovenént of M. escule¡ra áres¿i11 lirrle

Conside¡ina the diffe¡ent Br¿zi1iáñ ecósysrens rhere cássava is culrivared,
EMBRAPA, th¡ough irs National Ce¡t¡e for cenetic Resoürces (CENARGEN) ánd in aA¡ee,
ñent {ith th€ National Cássáv¿ Cenrre (CNPMF), hás esrablished cássává coltecrions
in ¡egions ¡epresen¡ative of those ecosysrens. Thus, rhe ¡eÚork of cassavá ce¡n-
plásn Banks consisrs of six collecrions, locared in rhe cóastat no¡rh region (Beten,
Pa¡a state), continental north region (Mána¡s, Asazo¡as Stáre), no¡rheásr region
(Pacájus, cea¡á Stare), sourheasE region (Linháres, Espiri¡o Sánto Stare), sourh
¡egio¡ (1tájái, Sanra C¿rárina Stare) énd rhe Narionát cenr¡e of Cassavá an.t E¡üir
Research (Cruz dás A1mas, Bahiá Stáre), rhe larre! being the cenr¡al Bank of Cássava

The Nátionái Genetic Resou¡ces Piogla@e of Cássáva inrerds ¿o sire an ád-
ditional cassava geftptásn ba¡k iú the cenrre-wes¿ leAio¡. In addirion ¿o the ábove-
nentioned ¡ajo¡ cássává collections, there á¡e smátler ones, disrribúred rhlouAhoqr
¡he country, belonging to univérsiries o¡ srate experiment srarions (see Figúre lO).

vainten¿nce of cássáva ge¡Fplásn 1¡ Brazil is still i¡ vivo. Alrt¡oúeb the
tissue cültú¡e technique hás be€n us€¡l for 8ermplásm er.bán8e, mulriplicarion, and
clona1 c1e¿úing, ir 1s not yer used fór lonS-re¡m conserv¿rion. Hówever, ir is
CENARGEN's objec:ive to prese.ve, i¡ the furure! rhe cassava gernplásn in merr:sreú

At p¡ese¡t the¡e áre about 1,500 culcivárs náinráined in coliecrions dist¡ibúted
throughout the councry. Abour half of rhese cultivárs are kepr in rhe Cassavá
Ce¡t¡ál BaDk 1n Cruz das Aiú¿s, Bahiá, shere evaluarion and chá¡ácterizarion of 520
cultivars háve álready been náde and the data is conpurerized. The characre¡izárioq
ánd eváluation inf.rmariod fo¡ each accession, noq partiáily srored in rhe CENARGEN

Dáta Bank, *iil be pe¡iodicaly published in a cassava ge¡oplasn c¿rál.eue.
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cassava in B¡azil for both fúeL a¡c
inc¡eases, ¡equi¡e irrénsive br€e¿
ávailabiliry of wide generic div€._

a
 

Secondary Germplasñ gank

Small O€rmplasm Collection

Figúie lo. c¿ssává sernplasn banks in Bra¿i!

Gernplásn Col lecrions

The expansio¡ of the a¡ea of culriv¿tion of
food p¡oducrion, and rbe desirabiliry fo¡ yield
ing rork fo¡ cassava in Brazil. Co¡séqúenr1y,
sity in the livine collecrions is crirical.

The incoipórarion of né' Aenes froñ {ild species ro rhe cróp, especially Ae.€:fo¡ disease resisránce, nay prove ro be á successful 1i¡é of qo¡k. The feasibirir)
of Buch a technique is shom by TITA résearchers in Aflicá by thei¡ successfut i._
corporátio¡ of genés f¡on !. alaziovii inro M- €sculerra.

P¡iority for collecrion is básed on rhe gene¿ic itiversiry presentr the dán8ei
o€ destrucrion of rhe habtrats of eild species! ¿he speed of ¡eplacemenr of old
1oca1 selectio¡s by ádvánced culriva¡s ánd the bisro¡y of colleciine solk in rlle
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A.P?ENDIX 1I
Collection objectives are! (conrinued)

I) to incorporáte randraces of cássava into rhe cássava t,aúk nerro¡k and

2) co collect sanples of evely wild species of ttanihor occulrinA in Brazil and náin_
tena¡ce of such gemplesn in living collecrio¡s o¡ acrive banks, so rhar its
potential for rh€ inp¡oveñenr of cássava can be áscerrained.

Th€ schedule of field r¡lps is.

1981 - One e*pedirion ro rhe S¡ates
(A1¡eády complered).

1982 - One elpedirion ro th€ srates

1983 - On€ expedirion rh¡oughour the

1984 - One expedition ro rhe Sráres
of Rondonia.

of Espi¡ito Sánro, Báhiá, se¡Aipe ánd Alagoás

of Pe¡naEbuco, Pá¡aiba and Rio c¡ande do No¡re.

of Anazonás and Acre ánd the Fede¡al Te¡¡iro¡y

B.

1981-1984 - occasionál collection of l4anihor gernplasn itu¡ing each collection ois-
sio¡ uúderráken by CENARGIN scienrisrs fo¡ orhér p¡io¡ity crops.

Methodology and StráreAy of ¡,¡ork

Ocrobe¡ is rhe ideat oonrh for the collection of srakes ánii shole ptanrs in
D¡aziti Má¡ch ánd April are rhe best nonths for seed cotlecrio¡. rnfo¡nation on
the tining of the crop in rhe very dive¡se areas of rhe coúnr¡y is beinA corpileit
ás {el1 as iúfo¡nation o¡ rhe life cycle of the eitd species occú¡¡iog in each area
so chat the schedule of each field r¡ip will Búa¡anree rhe besr possible ¡esulrs.

411 rhe sanples collecred 'i11 be fiisr plarted oi ge¡nináred at CENARGTN in
B.asi1ia, for nulclplicarion. Lare¡ rhey sitl be tr¿nsfe¡¡ed ro rhe nosr adequare
Ae¡nplaso bank fo¡ charácre¡izárion, evaluárion, additional ñultipIicárion ¿nit,
evenLuálly. tor direc¡ use in brecdinB proar¡mes.

The he¡báriúm specinens of wild uanihor specres witl be carefútly stuitied by
CENARGEN specialls¿s in rhe genus Manihor, I¡fo¡mrion on the ávailability of seeils
a¡d/or living plan¡s uitl u. ¡n"lu¿.¿ ¡n,¡. hérba.ium lábet5.

CIAT

An extensive collecrio¡ of cassava culriva¡s flon Sourh Americá hád at¡e¿d, bee¡
assenbled at CIAT when irs boárd of rrusrees ápproved rhe fo¡narion of a root and
tlber c¡ops p¡oBrame in ñid-1971, One of rhe fi¡st tujo¡ decision of the p¡og¡áme
úas that effo¡ts roúld be concenrlared on cassava, rárher rhar on rhe rholé ranAe
of tropical root c¡ops. The CIAT cassavá programe has defined irs objectives ás

á) Tó develop cultu¡ál p!¿crices based on low inpút levels áni! to dévetop ge¡n,
plásn which is lesponsive ro the 1np¡oved mnagerenr in order ro incr€as€
cássavá yield in areas rhere cassává is presé¡t1y e!om.
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To develop Ae¡rplásn ánd nanágenent
orde¡ to inc¡ease cássavá p¡oduction

Practices based on ñediun
in rhe acid inferrile soils

b)

d)

c.

The cássáva prográme is divided into th¡ee najor sections {hich have consider-
able ove¡lap. The fi¡st se.tion is dévóred to developing and tesrinB p¡oduction
technology, the second develops improved p¡ocessi¡g and uLilizátion nethods, and the
thi¡d adapts and transfe¡s technoloAy to specific reSions.

c) To deverop systens that can be used to reduce the p€rishability of cássava per,
mitting a no¡e efficient use of cassava fo¡ either direct or indi¡ect consmp-
tión by hunans.

To p¡ovide ássistánce ánd i¡fornátion to national and locat aAercies on rhe
eváluation ¿nd ádaptation of the new technologies to locál conditions.

To st¡engthen nationál cássavá ¡eseá¡ch and developnent proAr¿mes so ihar they
cán effectively car¡y out their ¡ole.

Since cassavá ls ve¡y toleránt ¡o drought, its acreáAe in the droúghr-affecred
áréás in no¡the¡n Africa h¡s been dramatically increasing. Uany Af¡icán counrries
prone to d¡oüght áre úor enphasizinA cássává cultivation-

The basis for gen€tic inprov€ment óf ¡he crop at CIAT is rhe collectio¡ of
abour 2,800 áccessio¡s fron most of ihé cássává-grovina count¡ies of the Anericás-
It js frái¡táined ás á field collection ánd is in the process of being rránsferred
also into plantlet maintenance u¡der laborato¡t conditioús. Characre¡izátion ánd
eváluátion is beiúg cárried out át CIAT headquá¡ters ás weLI as foLr orher sires in
Colonbia representing diffe¡cnt edapho-clinatic conditions. cernplaso is freely
áváiLáble to interéste¿ persons ói plo8rámes ás rrúe seed or nerisren rip cultures.
Conside¡able effo¡t álso is being applied to tráinin8 of scientiBrs f¡om national
p¡o8!ámes i¡ che máinte¡á¡ce, ¿ránsfe¡ ánd subsequenr utilizatio¡ of cássava Ae¡n,

IITA

Since cássáva's in¿ródúction into thé African continent ár rhe end of the 16th
centuryr it hás becone widely accepted, beine the prefe¡¡ed stáple food in ñany
parts of the continent. Africán cassava accounts for about 40 pe¡cent of rhe worid
production ánd noie than 50 percent of the a¡ea is devoted to cultivátion of this
c¡op. In Af¡icá ihe trend in p¡oduction shots a s¿eady increáse.

Althoú8h cassav¿ has pl¿yed such án inpo¡tant role in Africá, inprovement in
this crop has been glven !elativeiy 1itt1e attentio¡. The áve¡áae cassava yietd in
Africá is sligh¿ly over 6 rons pe¡ hecrare: áboúr half of ¿hat in Soúrh Anerica.
Many cássavá diseáses ánd/or pests á¡é ridespreád in Africá. cass¿va nosáic disease
is plesent ánd serious o¡1y ir Af¡ica a¡d Tndia and cassavá bácterial bliaht disease
is very serious in sevérál Af¡ican coúnt¡i€s. Récen¿Iy cass¿vá neálybug ánd gieen



The specific objectives fo¡ cassáva inProveñe.t a¿ 1ITA áre:
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(continued)

splde¡ nite h¿ve been áccldentally lntroduced iñto Africa f¡or¡ Latin Ane!ica! caús-
ing se¡ious dar¿ge in nájo¡ cassavá Produci¡g zones. IE nust be enphásiz¿d thai the
futúre developñent of lnproved cassava várieties, utilizing Africán gelEp1¿sn' ca¡
tuke á useful coñtlibution to the econohy and to ¿he qualitv of life oú the conti-

The Inte¡nátio¡á1 Institúte of T¡oPicál Agricultúre (1ITA) establishéd the Root

¿¡d Tuber lmprovenen¿ Piograme in I971. AlthouAh this Programe
yáas, sweet potato, and cocoyássr .assáv¿ ¡eceives the hiahest prio¡itv. The broád

objectives á¡e to develoP iñp¡oved cúltural Piactices and varieties with hish stable
yiel<ls, hiAh quality, and PIánt chalacteristics suitáble fo¡ efficient c¡oPping

P¡og¡a@9 objectives

t) hiAh yield iú te¡ns of dry natte¡ P¡odúction Per ¡nit of lánd and iiné jn both

nonocúlture ánd oixed c¡oPPing systens;

2) resistance to, and cultutal control of, ecoúonicallt inPortánt diseases ánd i¡-

3) inpióved quality in rems of coúsume¡ accePtánce' nút¡iLional vá1üe' á¡d pro

c€ssirg cha¡acteristics i and

4) inproved plant type! canopy áúd root cháractelistics- ánd adáPrátion to Á wide

¡an8e of envifónnerts.

D,

At llTA a lá¡se quaDtity of BernPlásn has been ássenbled in sééd forn from

Af¡icá, Latin Anerica (Éspecially flom Brázi1 and CIAT) and Asiá. This has been

ev¿l¡ated for resistañce to the oájor económic diseases ánd fo! agronoñic traiis'
sources of resisLa¡ce tó diseáses including cü8, cBB, and anthracnose disease and

to pests such nealybug and gieé¡ sPide! Dire have all been i.iéDriried ánd

are beinA úsed fo! breeding resistance to these Pests.

The Root and Tube¡ lmpróvene¡t P¡ográme nos coñsists of á co¡e p¡ografrme at
1ITA and tr¡o coop€iatile cassava Pro8rámes in Ni8eria and zaire. ThroDgh st¡ff
visits ánd the exchánge of info¡nátion and náte¡lal! the proBráme bas established
coope¡átive lirks with nany nátionál prog¡ámes and institutions in Afric¿, Asia and

Latin Anericá (paiticula¡ly CIAT).

SOUTHEAST ASIA

The crop was lntroduced into lndiá i¡ th€ eárly nineteerth centúrv ánd sP¡ead

into othe! párts of thé ¡egion. Th€ indiSenoús váriabiliry is ratbe¡ lioii€d' and

min¿ai¡ed ás locally-adápted clonal Populattón6.

Cassava is produced in neá¡1y ¿ll coúntries of southeást Asia' Indonesiá is
the principál p¡odúcer i¡ the reaio¡ vi¿h á¡ a.eá of 1.3 nillion hecta¡es and P¡o-
duction of 12.I nillion tons in 1977 (FAO, 1977). The other rajor p¡oduce¡s in the

legion are Thái1an<t ánd India. To¿á1 Production of cassava in Southeast Asia has

increased foúr-fold bet{een 1969-71 ánd 1977-79, fron 3.2 to 14 nillion tons'
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(conri¡u€d)

Cassáva is g¡om p¡ineitly for huóa¡ consunption as á súppleFenr to rice innost Southeast Asia¡ countlies excepr for Thaitand. Thailand is ¡or only rhe seco¡<tIargést producer in rhe área, ir is also rhe p¡incipát cassavá_éxporring natio¡ inthe wo¡Id, wirh exporrs óf over 6 eillión tons of d¡ieit cássáva in i9Sl.

cassáva collec¿ións á¡é held by varioús narionát p¡oArames,
nesia (7oo accessions), Ma1áysia (865 áccessions), rndiá (L,8oo
Thailand (348 accessions). tn atI of rhese proA¡ámes, however, rhe
cultivárs is smaIl, á¡d oost of rhe áccessions have resulred f¡om
true seed vith á limired Se.etic base.

EvaluarioD of ae¡nptasm hás been made in rndia, Matáysia, rhe phirippines ándThaitand, ánd active b¡eedi¡g pbg¡ames exist in these four count¡ies.

including Indo-
accessions ) ánd
nunber of lócal
i¡t¡oducrion of



1.

2.

6.

8,

9.

B.

I.

l,tánihot €scü1..1 ,

Conplete coLlection fo¡ms fór each collection (See Appe¡dix Iv).

3.

1/

For cúltivated cássává, colLecrion in the folr óf srem pieces (stákes), rh€ nomar
propáAátive máterial, is nost ápprop¡iare. There náy be some insrances rhe¡ it is
inconvenien¡ to collect stakes! in uhich case r¡úe sceds ftáy be colLecred. since
cassavá is á heterozyaous pLant! seSregation occurs in a populárion of planrs fron

Plants to be sanplcd in the fleld shoútd be nearly earu¡e to sáture if possible.

- 2't -
APPENDIX lII

PROCEDURES FQR CASSAVA AND WILD UANIIIOT SPP. COLLECTION 1N TUE FIELD

Pul1 p1ánt before cuttina any b¡ancbes to inspecL roots fór symproms
dis€ase, a vtrus*lile sysLemic disease which should nor b€ iniró¡lu.éd inro sermplásm
naintenancc areas.-

Avoid cütti¡g stákes frón cloncs affected by bácteriosis, supe¡elongation or virus

Cut á few stakes of ¿bout 50 cñ. each. Tie rogerhe¡ srakes fron rhe sane clone, and
label aith Lwo water ¡esistant tágs. The rá8s should contain:i¡formarion on: Dáre,
Comon n¿fre ánd Field collaction ñuñbFr.

7. Treár stakes vith á fungicide/i.secticide nixrure. A rrearmenr used ¿r CfAT con-
sis¿s of 3,o00 ppn e¿ch of orrhocide (Capta¡) ánd Bávisrin (BcM) ptus 1ñ1/1 wárer
of Malathion EC. Treatne¡t is for tive minúres afrer wbich s.akes are állowed ro

Cut ends of stakes nay be cove¡ed vi¡h pa¡affin tc prevent desiccarion. If possible
stakes should be mai¡tai¡ed i¡ a shad€d cool areá fo¡ rhe du¡ation of rhe expedi-

At the gernplasn reposirory, plant rhe siakes f¡on each clone in súa11 well-labelled
plots for eválúation and rulripLicarion if necessary.

lo. If me¡isten culrú¡e faciliries are ro be used, sone of rhe srakes collecred. or
rhose larer p¡oduced fron rhe ú!lripticarion phase, should be ¿ove¡ed at rhe uppe¡
end with páraffin to piev€nt desiccátion. Planr rhe stakes in snatt pors and üse
lhe spro'rl s of rP, ¡\Lem!.

Wild Mánihot spp.

Seed collectio¡ shoúld be rhe prinary objéctive optimizing generic diversiry and
ease of coI léction.

2. In the field, a bag is placed over an ún¡ipe f¡uir u¡ril dehisce¡ce ¿¿kes pláce.

See 'rField P¡oblens in cassava", CIAT, 1976, for sroproDs of dise¿scs ñenrioned in
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3. Th€ bags and fruir are cortec¿ed aftér fraturation. 
(conttnÚ€d)

4. S¡akes úay also be collected acco¡ding to "Procedu¡es for cassava .ollé.riór in the

fietd" outlined uúder heading A. Rooting potential of stakes varv widelv anona

5. Fo¡ those species {hich set no fruit a¡d fo¡ Fhich rooti¡g froft stakes is not Pos-
sib1e, the whóle plánt rust be coilected.

6. The opLinun cotlectio¡ time fo¡ {ild sPecies (stákes and whole Plán¿) is át rhe end

of the dorna¡t period, i.e- ai tbe end ot tbe d¡v seáso¡/be8innina óf the !ainv
seáson, when rh" néw Crowrh béCjrs.

7. A collection forn should be filled out át the tine of collection (s€e Appendix vI)'

8. a pressed botanical sPeciflen should accómpaúv each áccession' a PhotÓ8ráPh is also



Dés.tipio.s iu this coluú ¡IUST b. fill.d i¡

SPECIES:

slj¡sPEatrs:

col-lEcloR'¡s )¡¡EÉR:
col,l:c lIlic ¡¡isTI!-T¡ :

DATE O¡ COLL¡CÍIOS:

coh-TR: 0¡ colLEcTIoN:

IoCITION CF Co!!ECTIo¡_ Sll:
Á.¿¡.r! toqi/vi11a8.:

L{T¡TIDE 0F SIrE:
!oNCI11iDE 0¡ SIIE¡
¡l-lITlDE OF SlTll

colrgcTlo¡ sourc¡

t

3

slA]_ts O¡ S^I€LE (cilcié on¿)

eild 1 Friaiiiw. cultivar/1údrác.
r..¿y 2 .dvanc.¿ culrivar (!r¿¿)

b¡..d.¡r3 !i¡! 3 och.¡ (rp.c!ir) 6

Nn4iR O¡ PL¡.\TS S4\e!iD:

?iolocl¡¡! (ci¡c!. 6¿) :

Phóió ñw5¿i!

ilPE 0¡ s¡¡erl (cl!ql. one)

v.BeEé¿ivé 1 s.ec

¡{¡n3-{¡IgV S-|\P!E (cir¿f. oi.):

Q|A\TITI 0F >Í¡i:?L¡I (.E¡er of se¿ds ó! ,]ari
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IBPGR COLLECTTON FORM (¡jANTHOT)

Desc:ip.ors i¡ rhis coll$
PART USED {circle ón¿):

APPENDIX IV

SHoL_L-D b. tilt.d i¡

cR0r.-t!

hú:tr i6d - fr.3h 1
lood - d¡i.d /p¡.c.ss.¿ 2

ániul foód - f¡esh 3
iood - d¡:.d/proc.ss.d 4

sr¿¡cn érrr¡ccio! 5
o.h.¡ (specify) 6

SPECI¡L QU,{!I11 O¡ ACCESSIoi-

HIT¡¡
t
2
3

5
6
1

8

yi.1d I dis¿ás¿
.tár.b .oür.n! 2 pest
.¿ri¡a quliBy 3 .daphic

stolability of roor3 4

DISE1SES,?ESTS ?¡ISEN] r\D SEI/ERTTY
(S.w.¡iBy: 1- liccl. dasE.; 2
d@8.; 3 - s¿wrre d@Re).

DISElS¡S/ PaSiS

I]ILD E I{|EDY S?ECIES & CROIS

!0P0GL\rrr (ci¡ct¿

s01I- TErfli! (ci¡cle oné)

sándy L
sá¡dy 1od 2

10¿ú 3
c!áy 1o@ 4

DR.{¡N^ct (ci!cré o¡.)
póo¡ ao¿e¡a!¿

SroPE (circl€ on.)
1ev¿l o¡ !ca¡1y rev¿1 (< 4'

Eod¿rár. slopc ( 6-1a'
st¿.p slope (> 4'

0Il€? 0BsErraa;o\s I

\rE C¡l-\TIO:{ (circL¿

¡ain:o¡.st
scr to¡.sr

Eoisr foresr
d¡y fo:ési

v.ry dry ao¡.sr
thó¡n roódLaDC

dés.r¿ scrub
d.s.rr
orh.(

1
2

l
5
6
7
8
9

I
?

3

5
6

3

silr 6
o!ga:i. I

ocher I

3oód .rcessiv!

)r
)2
)3
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APPENDIX V

RECOüMENDATIONS OF THE WORKING CROUPS ON THE MAINTENANCE OF CASSAVA GERMPLASM COLLECTIONS

For storáge ánd frainren¿nce rhc foltowinA poinrs Fé¡e ourlined by rhe rBpCR rorki¡g

1.

t-l

1,2

t..)

Clonal mate¡ials shoúld be ráinr,inéd as field ptánracions ¿ccording ro rhe follo{ing

Areá {he¡e náte¡ials áre meinrained should be as free as possible of disease ánd in_
sect pests {hi.h could resulr in losses of cIonal rare¡i¿l or create difficulries in
transfe¡ of ctean plantine materiá1 ro orhe¡ sires.

1.4 The dist¿n.e between ptors of diffe¡ent clo¡es should be ádequare ro prevenr undue
conPetit ion áñong the P1ors.

2.

A mi¡inh of l-5 plants is conside¡ed ¡ecessáry fo¡ p¡acricát nainrenance. 1f ¿
plántation is áiso ro be used as á so!¡ce of producrion of srakes for planri¡e of
o¿her t¡iáIs, no¡e planrs wiLl be requi¡ed.

Cassava can be mainráined in field p1¿nrings ás á pe¡enniál planr! bur pe¡iodic re_
newál every years is desiráble to avoid próbtens of exccssive v€getative
g¡o{rh, cúnuLative diseáse and insecr problers ánd ro generally fáciIitáte naiDten_

As techniques for .assava nerisreñ cultúre a!e now {etL-developéd, rhe cto.al ná_
¿eriáls, vherever possibLe! should be conv€¡rcd into me¡isten cutrures as a means of
storage" M€rtsteú culrure is a viáble systeo fói c1ona1 repositolies ánd for inre¡,
coú¡try excha.ee because of irs freedon f¡oD oic¡o-or8ánisrs. smaLl space require_
nents and high p¡opa8átion porenrial. Rece.t devélopne¡ts ár CIAT have shown rhat
cassavá meristen derived cú1ru!es oai¡rained in virro undér Ininimal g¡oorh'! co¡_
ilitions (reduced terperaru¡e ¡n.l átr€¡ed medi;co-mpeirioñ) stos rhei¡ growrh rare
ro the dea¡ee ¡hát the culrure riansfe¡ pe¡iod is exrended ro at leasr rso yeárs,
Viability raEes nea¡ too% secure rhe rerrieval of 3-6 planrs per culrúre srored as
siúg1e shoots with high phenotype stábitiiy. Fu¡cher invesrigárions on r¡e sto¡age
of multiple shoor cúIrures shoúId p¡ovide hieher p¡opáe¿tion rátes. The sro¡aAe roon(4 

^ 3 t 2.5 n) at CIAT cán hold over 3,Ooo accessions, ¡eplicaréd 5 rines, which as
field pLantation would orhe¡sise use ¡earIy 8 hecráres of lá¡d.

Research needs to be continúed ro combine nerisren culru¡e sith c¡yogenic nethods
(e.e. use of liquid nirlogen) ro sroré 8elnptasn in rhe future, and ro
evaluáte phenotype stábiliry ove¡ lone-rerm sroráse.

Trúe seeds á1so provide á ñeáns of p.ese.vina genepoots and théy have the advánráAe
of beinA easily há¡dled in storáge. Seeds stored á¿ 5oc a¡d 60% Rtr ar rrTA have
nai¡tained rheir viabitiry fo¡ 10 years. However, rhis oethod has ceirain tinita_
rións. Ra¡don c¡ossing hálilly occurs qirhin accessions because o¡Iy a frácrion of



APPEND]X V
(continúed)

the plants flower at tbe saoe tire. Sore áccessio¡s do nor florer ár al1 when they
a¡e Srown át 8e¡úplásn naintenance and evalua¿ion sires. Furrher, cássáva shoas very
strong inbr€eding depressio¡, so preservarion by self-pollinarion (or by crossing
identicál clones) is not p¡áctical or desirabte- Adapred ge¡otypes can not be p¡e-
served by seed piopaAation. l,then Mánihot gernpLásn is preserved by s€€d, a suf-
ficient nuober of s€€ds should be coilec¿ed fron c¡osses to preserve the non-fixed
a l1e1es of an á..ecqion-



A¡PENDIX VI

I{ORKING GROUPS I RECOI'II'IiNDATIONS ON TI.ANSTER OF CASSAVA I4ATER]AL

t4ovemeút of collecred oaterial ro prinary ¡eposiro¡ies should be only thro¡Ah a mer_
istém cultu¡e systen o¡ rrue seeds ráken fron plants rhat appear healrhy.

2, Collected mate¡iáI should be tested for irs srare of heálrh by á prop€r ¡esearch in-
stitutio¡, or pássed throuSh an inte¡nediáte plánt quar¿¡rine srarion for derection
of possible disease syrptoús or siAns of lew pesr ár¿acks. If sonerhing is deFcred
the nate¡ia1 shoutd be pionptly dest¡oyed. lnfected nelisren nátelia1 :n srock nay
be kept in isoLatton fo! a ¡eáso¡able period 1f ir can bé clea¡ed of phyroparhogens
Lo a reáqonablc d"8'pe of I erráinLy.

CIAT and IITA should continue to enphasize ¡esea¡ch o¡ resring the srare of healrh
of collected cássává máteriaI. Wo¡k at these centies shoüld focus on rbe developnent
of iúp¡ovéd techniques fo! f¡eei¡A cassáva nare¡ia1 f¡on viiús and virus-like parho
aens as rell ás for their rápid and ¡eliáble detecrion.

New inportánt ¡ecomendations deserving ftúch arrenrion coutd cone fron á se¡ies of
'olkshops being sponsoréd by rhe Unired Natioús Dévelopnent proA¡ame (UNDp) ánd
várioús CGIAR lnte¡national Centres ro discuss quárá¡tiúe regularions and Ae¡nplásn
excha¡ge fo¡ cassavá and potá¡oes; and ¿1so fron ¿he lncernárional Consulrárion on
Sáfe ánd Efficienr uovenenr of Ce¡nplásn held in June 1942 at CIAT.

5. Thé IBPGR should assisr rhe prima¡y ¡eposirories in rhe tránsfer of dupticares of
mterial álreády sto¡ed i¡ nátional insti¿utes.



APPEND1X VII

PREFACE

This desc¡iptor ii6r has been p¡epa¡ed in an rBpCR standa¡d fo!ñac foltovlng advice
on descliptors and descripro¡ srares f¡on rhe crop eaperrs rhroúghour rhe rorld. The IBpCR
encoulages thé collection of daca oñ rhe fi¡sr four cárego¡ies of thls tisr: 1. Accesslon;
2, Collection; 3. a¡d 4. Cha¡ác¡€rizarÍon ánd preliftinary evaluarion. The rBrcR endorses
lhe infornation in cáreao¡ies 1- 4 ás rhe niniúuñ rhaE idéaIty should be availáble for
ány oúe áccession. Othe¡ desc¡iprors á¡e Alven in cáreao¡ies 5 on a¡ds thar wilt enable
the siople encodinA of fúrthe¡ cha.¿c¿e¡iza¡ion and e!áluarion d¿ra and Nhich can serv€
as exanples for ihe crea¿ion of additional desc¡ipto¡s in rhe IBPCR fo¡n by ány use¡.

Alrhoúsh rhe suAgesred codinS sho¡Id nor be rese¡ded ás rhe definirive schene, r¡is
fotuar has rhe fú11 backine of the IRpCR and is p¡omoted wo!1dqide. The desc¡ipror List
given hé¡e p¡ovides án inre¡¡ationáL fo¡nar ánd rh€¡eby p¡odúces a hiversatty un.te¡stood
'Iánauaae' fo¡ al1 plánr Beneric ¡esou¡ces dara. The adoprio¡ of rhis schéne for atL dará
encodinA, or at least the p¡oducrion of a rlansfomarion meLhod ro conve,r othe¡ scbenes
to the IBPCR fomar, will producÉ a rapid, reliable ánd efficienr aeans fo¡ infoma¿ion
storage, retri€val ¡nd comu¡icarion. This will Arcarly assisr the uriliz¿rion of germ-
plasn th¡ouAhoúr rhe inre¡nárional ptánr a€netic ¡esou¡ccs ierwo¡k. 1t is recómcnded,
therefo¡e, that infomarion should be p¡oduced by closety following rhis desclipro¡ Lisr
with ¡egard ro: o¡dering a¡d nmberi¡g desc¡ipto¡si usinS rhe descripto¡s specifieit; ánd
usina the desc¡iptor s¿ares ¡ecomended.
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Any suegestio¡s for módificarions will be welconed by Lhé IBpCR Secre¿a¡iar, Rone,
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The IEPGR ¡or uses rhe fotlowine defi¡irions in 8eúetic ¡esou¡ces docuúenrárion:

i) pásspo¡t data (¿ccession idenrifie¡s and infomarion recofded by collecro¡s) !

APPENDIX VII

rhich á¡e hishty he¡i
al I envi¡onnenrs);

ii) cha¡acterizatio¡ (consisrs of ¡eco¡din8 thosc characre¡s
table, cán be eásily seen by rhe eye ánd are exp¡essed in

Cha¡acterization and prelifrina¡y evaluarlo¡ will
!áto¡sr Fhile furrhe¡ chalacrerization and eváluarion
b.eedé¡. The dara f¡on füirhe¡ evatuarión should be
naintain a dáta f i1e.

iii) prelinináry evaluarj.on (cónsisrs of recó¡dlnA a tiftired nuber
t¡airs rhol8hr desirabte by of use¡s of rhe pá¡ticúla¡

be the responsibility of rhe cu_
should be ca¡lied out by rhe plant
fed báck to rhe cu¡ator w¡o wjtl

The foIlowín8 internário¡áLly accepred nórns fo¡ rhe sco¡in8 or codi¡8 of descripro¡srá'\s "hould Lc rollo.cd ás inoi(aLcd bétñu:

a)

b)

measlrenenrs a¡e ráde in mer¡ic úniLs;

nany desc¡iprors uhich ár€ conrinously va¡iáble are ¡eco¡ded on á t-9 scale. Theáutho¡s of rhis lisr h¿ve sonetines desc¡ibed o¡ty a selecrio¡ of rhe srares,e.g, 3, 5 á¡d 7 fo¡ such descriprors. ¡,¡he¡e rhis hás occur¡ed ¿he fulr ¡ange of
codes is avaitable fo¡ use by extension of the co.les siven o¡ by inre¡poration
berveén rhen e.a. i¡ 8. (pest ánd disease suscepribiliry) r = ext¡enely los6üsceptibility and 8 = high ro extremely high suscepribiliry;

pr€sencé/absence cha¡acre.s are sco¡ed as + (p¡esent) a¡d o (ábsent);

for descrlptors which áre not Ae¡era1ly hifom rh¡ouahout rhe áccessión (e.g.
mlxed coll€ction, ge¡e¿ic see¡egarion) nea¡ and sranda¡d deviatio¡ could be ¡e_
Ported shere rhe desc¡ipto¡ is conrinoús o¡ nean and ,x, whe¡e ¡he descripto¡
15 disconcinoús i

d)

dhen rho désc.ipror is indppti-dbtc, ,o,
If an áccession do€s not foem ftow€rs,

is úsed ás rhe desc¡iplo¡ value, E.A.
á 0 uould b. s.ored tor ,.p rolIouing

E!qqr,g:&*

2 Ye I low
3 Red



h)

s)

f)

-31 -

bla¡ks á¡e used for infomarion not yer avátlable¡

:tal:e! @loú chárts e.8. Royat Ho¡riculru¡al society colou¡Handbook of Colour, Munsell Cotor Cha.rs for prant Ttssues ateome¡ded for atl unsraded cotour cha¡ácreis (tr,. p,.ci"" .r,..i-

APPENDIX VII

be sco¡ed on first futly expanded reaf ohen rhed¿tá should be sco¡ed vhen rhe planr is nea¡ ha¡_

leaf and petiole dare should
pIaDt is 6-8 nonrhs old; sten



?asStoRa

1. ACCESSION DATA

1.1

1.2

1.3

7.4

ACCESSION NUMBER

This núñbe¡ uniqüe identifie¡ fo¡ accessions and is ássigned
by the cu¡ator she¡ an accesslon is ente¡€d into his collection. Once as-
signed this nmbér shóuld neve¡ be reássigned to ánother áccession in the
collection. Even if an accessio¡ :s lost, lts assigned nuobe! is sti1l not
available for !e-us€. Lett€rs shóúld occu¡ befo¡e the nunber to identify
the genebank o¡ ¡ational system (e.A. MG indicates an accession coñes f¡on
the ae¡ebank at Ba¡l, ILaly, ?1 indicates án áccession within ihe USA

DONOR NAüE

Nane of institution or individual ¡espo¡sible foi donaci¡A the Ae¡nplasn

DONOR ]DENTIFICATION NU}IBER

Nwbe! assianed to accesslon by the dono¡

oTHER NUMBERS ASSOCIATED VITH THE ACCESSION (othe! n@be¡s can be added

as 1 .4.3 etc.)
A¡y othe! identification nuftbe! knoq ¿o exist in o¿he¡ collections fo¡ this
acc€ssion, e-8. IISDA PlanE Introdúctió¡, núnbe¡ (qo! collection núbe¡, see

2.1)

1.4.1 Othe¡ nmber 1

1.4.2 orher nunber 2

1.5 SCIENTIFIC NAME

1.6

1.5.2 Species

PEDIGREE/CULTlVÁR NAME

Nomenclature and designations ássigned to b¡eed€r's na¿eriáI

ACQUISITION DATE

The ronth ánd yeá¡ i¡ which the áccessio¡ entered the collection' expless.C
¡une¡icálly, é.A. Jdne = 06, 1981 = 81

1.1



1.8 DATE OF LAST RECENEMTION OR MULTIPLICATION

The nonth a¡d yeár expressed nMe¡icaIIy, e.g. October = 10, 19?8 _ 78

1.8.1 Mo¡rh

1.4,2 yea¡

1.9 ACCESSÍON SrzF

App¡oxinate nunber of seeds or plants of accession ir collection

1.1O NIJ}IBER OT TruES ACCNSSION REGENERATED

Nunbe¡ of regenelario¡s or úulripticárions since oriAlnal collection

1.11 TYP! OF MAINTENANCE

1 Veg€rarive - field cultú¡e
2 Vegeaative - rissue culture
3 Seed

4 Conbi.árión of above (Specify in rhe NüIas descriptot, tt)

2. COLLECTION I}ATA

2.1 COLLECTORTS NUIIBER

o¡iAlnal núnbe¡ ássia¡ed by collecror of rhe sanple nomally compose.l of
the name o¡ iniriáls of the collecro¡(s) foltored by á nunber. This iten
1s esse¡c1a1 for idenrifyinA duplicares hetd in different collecrio¡s and
should alrets acconpany srb-samples whereve¡ they are sent

2.2 COLLECTING INSTITIITFI

Institü¿e o¡ pérson collecti¡g/sponsorina the o!iAi¡ál saúpIe

2.3 DATE OF COLLECTION O¡' ORIGINAL SAüPLE

-39-

1.1,1 Monrh

Exp¡essed nunérically, e.g. I,tá¡ch - 03, 1980 = 80

2.3.1 Month

2.3.2 Yeár

APPENDIX VlI
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2.4 COUNTRY OF COLLECTION OR COUNTRY IIHERE CULIIVAR/VARIETY BRED

Eleva¿ion above sea level in eet¡es

2.10 CoLLECTIoN SOÚRCn

APPENDIX WI
(continued)

Use rhe rhree lerrer abb¡eviaciors súppo¡red by rhe Sratistical Offic€ of
the !nired Nárions, Coples of rhese abb¡eviárions á¡e available f¡on the
IaPcR Secletariar and have been pubtished in the FAO/rBpcR planr ceneric
Resou¡ces Nessletre¡ ¡ube¡ 49

2,5 PROVINC9/STATE

Naae of rhe ádninisrrárive subdivision of rhe coun¿ry in ,hich the sanpte
wás collecred

2.6 LOCATION OF COLLECTION S]TN

Nhbe! of kilonet¡es and dilecrion flom nea¡esr rom, village o! náp grid
¡efe¡ence (e.9. TII4BUKTUTS neaDs 7 kn soúrh of Tinbükru)

2.7 LATITUD¡ OF COLLECIION S1TE

Dearees a¡d nlnures follosed by N (no¡th) or S (south), e.g. 1o3OS

2.8 LONGITUDE OF COLIECTION SITE

Dea¡ees and oinures followed by E (eás¿) o! ¡:¡ (wést), e.e. 7625r¡

2,9 AI-TITUDE OF COLLECTION SITE

1 Wltd

3 Fa¡¡ store
4 Báckyard
5 village nalket
6 Come¡ciál narket
7 Insriture
8 Oche¡ (specify i¡ rhe NoT¡s descripto¡, 11)

2.I1 STATUS OF SAI,'PLE

1 l¡i1d
2 íeedy
3 Breede¡s I1¡e
4 Prinitive cú1Eiva¡ ( lándrac€)
5 Advenced cultivá¡ (b¡ed)
6 Othe¡ (specify i¡ the NoTEs descriptór, 11)
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APPENDIX VI1-1¡;;rtn;¡l
2.12 LOCAL/VERNACULAII NAUE

Náne Aiven by fátue¡ co cúlriva¡/la¡drace/veed

2.I3 NU¡1BER OF PLANTS SAI.{P]-EI)

Apptoxinate nunbe¡ of pla¡rs cóllecred in rhe field ro p¡oduce rhis accessión

2.14 PitoTocRAlH

f,¡as a photoe¡aph taken of the ¿ccesslon o¡ environnenr ar collecrioñ?

ONo
+ yes

2.15 TYPE OF SAMPI,N

I Véeerarive
2 Seed
3 Eorh

2.16 PART USID

1 Roor
2 Shoor
3 Borh

2.17 PRINCIPAL USES

1 ltman consunprión - f¡esh
2 Bmán consump¿ion - dried o¡ prosessed
3 Aninal coñsúñprio! - f¡esh
4 Aním1 codsufrption - d.ied or prósessed
5 Stalch exr¡acrioh
6 other (specify tn rhe NoT¿s desc¡ipcor, 11)

2.IA HERBAR¡¡JM SPECTMEN

l¡as a herbá¡im speciñen cóllected?

ONó
+ Yes

2.79 OTHER NOTES FROM COLLECTOR

Collectors wiII ¡ecord ecological infomarion. Fo¡ .ulrivated c¡ops, cut_
tivation p¡actices such ás iriigation, season of sorinp. erc. wiII be ¡e_
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A?PNNDIX VIl

3. STTE DATA

4.I VECETATTVE

3.5.1 !3J

3.5.2 ¡tonth

3,5,3 Yú

4. PI,¡NT DATA

3.1 COUNTRY OF CHARACTERIZATION AND PRELII{INARY BVAI,UATION

3.2 SITE (RESEARCIT INSTITUTE)

3.3 NA4N OF PERSON IN CHARCE O¡' CI¡ARACTERIZATION

3.4 SO!¡INC DATE

3.4. 1 Day

3 .4.2 ¡{onth

3.4.3 Yee

3.5 IIARVEST DATD

CHARACTERIZATION AND PREL1I'IINARY EVALUAT]ON DATA

4.1.1 cotoü¡ of unexpálded iÉSe!&3ygC

3 LiAht areen
5 Da¡k a¡ee¡
7 creen - purpte
9 Pu¡ple

4.1.2 Colou¡ of fltst fulty expanded leaf

3 LiAht Areen

7 Greé¡ - pú¡ple
9 Pulple
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4.r.1 sh"lg_{_l3$lg!-19!f {sp. Fisuré llr

APPENDIX V]1

1 oblanceolate

3 Ellip¡ic
4 Pandu¡ate (obov¿te 'irh páir of basal

6 Cooblnation of ábove (specify in the NOTES descriptor, 11)

Oblanceolate L¡near Elliptic Pandurate Lanceolate

¡igüre 11. Shape of cent¡áI tobe



4.1,4 Petiole lépgth

APPENDIX VII
(continued)

O letiole Absent
I Sho¡t (5-1o cn)
5 üedim (15-20 cn)
7 Lons (25-30 cn)

4.1.5 Petiole colou¡

3 Light Breen
5 Dark gleen
7 c¡€en - pu¡ple
9 Purple

4.1.6 Pubescence of yoüñg leáves

O Absént
3 Lit¿1e pubescence
5 Móderate pubesce¡ce
7 HiAh púbescence

4.1.1 Sten colour

1 silve¡ gleen
2 LiAht broM ór oranAe
3 Da¡k brom

4.1.8 Nuobe! of levels of branchins

actual nunber óf lev€ls (see Fisure t2)

Three levels

Fiaure

One level

i2. Nunber ot levels of b¡anchine

No level
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4.1.10 Height of firsr apical bran.h (if branchinE)

In cn (see Figu¡e 13)

APPENDIX VII

4.1.e a!€]g-9l_lr.!!¡lil!l-i¡rltta_l

AnAIe berween ve¡rical plane ánd fi¡sr b¡a.ches

O Not b¡archinA
3 15-30'
5 45-60"
7 15_90"

¡iau¡e 13. rieishr of first ápicat branch

fieisht of plant (to rop of canóDv)

4.1.12 Sto¡áge ioor su¡face colour

1 l^,¡ir€ o¡ crean
2 LiAhr b¡own
3 Dárk b¡oh

4.1.13 storase ¡oor pulp colou¡

lmediately afrer being our open

I ¡{hite o¡ créam
2 Yellov
3 linl



4.2

A?PENDIX VlT
(conrioued)

4.1.14 Estiñá¿e of sto¡age loot cyanid€ contenr

E.g. by pic¡ic acid merhod, afte¡ ¡enoving correx (lnner ski¡)

3 Low

5 Iitediú
7 Eigh

INFLORESCENCE AND FRUIT
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FURTHER CHARACTERIZATION AND EVALUATION

5. SITE DATA

5.1

5.2

5.3

5.4

5.5

6.

COUNTRY OF FURTHER CHARACTERIZATION AND EVALUATION

51TE (RESEARCH INSTITUTE)

NAüE OF PERSON IN CIIARGE QF EVALUAT]ON

SOIIING DATE

5.4. 1 Day

5.4.2 ¡4ónth

5.4.3 Ytr

ÍIARVEST DATE

5.5.1 q1¿

5.5. 2 Month

5.5.3 Yeá¡

VEGETATII'E

6-l-1 Pe¡cent geminatio¡ of stákes

ActuaI percenrage

6.1



A?PENDIX YII
f ci;¡iñ¡l

6.1- 2 hitial vieour

3 Low

5 Inremedlate
7 ¡ri8h

6.1.3 Nmbe¡ of l€af lobes

6.1.4 !s!s!¡_91_g4rg

ó.1.5 llid¡h of cen¿rál lobé

6-1.6 Léáf véi¡ cóloü¡

3 Liaht green
5 Dark gre€n
7 C¡ee¡ - pu¡ple
9 Purple

6.1.7 Distributio¡ of anthocyanin piementation in petiole

O Absent
1 Top párt
2 ce¡trál pált
3 To¿aIIy pignénted

6.1,8 AneIe of petiole i¡sertion

Anglé betseen branch a¡d p€riol€

O No petiole
3 15_30"
5 45-60"
7 15-90"

6,1.9 P¡óni¡énc¿ óf léáf sca¡s

üeásured o¡ rresh sca¡s (see risure 4)

3 Little pronine¡ce
5 Moderately p¡oninent
7 P¡onin€¡r



E

L?
L,

t-
Moderately
prom¡nent

APPEND1X VII

Little
prominence

6.1 . 10 Length of stipules

¡ieu¡e 14. Proninence of 1e¡f sca¡s

3 short
5 Mediü
7 Long

6.1.11 Mr&i¡ of stiptltes

1 Straight
2 Zig-zaq

6.1 . 13 PIánt fotu

1 Laciniáte
2 Se¡¡ate
3 lnti¡€
4 Other (specify in

6.1.12 c¡o{rh habir of youne sreñ

the NoTEs descriptor, 11)

1 Compacr
2 open
3 ralasol
4 cylind¡ical
5 E¡ect

6.1.14 Tine to first ápicál branchins

Associated with forúation of infló¡escence, in weeks flom planrinS

ó. 1. I I Tirs-]i-!9!!4-ts!r!
Ileeks f¡om planri¡a

6,1.16 Total fresh seisht of foliase and stems pe¡ plánt

In kA
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o Absent ( sessile )
3 Short
5 I¡teúediate
7 Long

6.1.18 Storage root fotu (see FiSure 15)

ó.1.17 Sto¡aee ¡oot pedürc1e

Conical

Con¡cal-cylindrical

2 contcal-cylind¡icaI
3 Cylindrical

6 Conbination of ábove (specify

APPENDIX VII
( c;;1"".d)

NOTES désc¡iptor, 11)

Cylindrical

Fusifo.m

Figure 15. Sto¡age ¡oot fom
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6.1.19 storaee root coñstricrions (see Figure r6)

O Absenr (nor disrinc¿)
+ ?resent ( disrincr )

APPENDIX VlI

AF'ltrJ
IJ
/t

PresentAbsenl

6.1.20 Posirion of roots (sée Figure L7)

1

2

3

Tendin8 torá¡d v€¡rical
Te¡ding towárd horizontal

Sto¡age ¡oot constrictions

Tending toward
hor¡zontal

Figúre 17. Posi¿1on ot ¡oots

Terid¡ng toward
vertical

kregular



6. 1.21 Sroráse ¡oot surface rexru¡e

3

5

l Roush

APPENDIX VII
-Cm¿ñ;¡)

6.1.22 Sto¡age root 1eng¿h

3 Sholr
5 r,iedtum
7 Long

6,1.21 Sto¡aAe roor diañÉrér

6. t.24

6.1.25

6.1.2ó Ease of

3

7 Difficul¿

3
'/

Easy
Difficulr

Colou¡ of oure! su¡fáce

1 ¡lhite or c¡ean
2 Yellow
3 Plnk

6 -1.29

3 Lo{
7 ¡liah

I

6.7 -27

6.7 -28

6.1,30

Actúal percenrage
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APPENDIX VIl
fti-1r.dóit]iue¿)

6.1 .31 Pelcen¡ fibr€ content

Actual pe¡cé¡tag€

6.1.32 Percentage of come¡cial ¡oots

Specify comercial criteria in NoTES descriptor, 11

6.1.33 Póst-há¡vest dete¡io¡ation

3 Lo{
5 Mediun
7 HiAh

6-1.35 Ha¡vest index

QuáliLaLive evaluar ¡on ot physiological d"r".io..tion l/

3 Li¿r le
5 Mode¡ate
7 HiSh

6.1.34 Consume¡ acceptabi lity

¡¡esh sto¡áge ¡oor weight (6.1.25) / toral plan. seight (6.1.16
+ 6.t.25)

6.1.116 Eátl i nérs

P¡óportton of ¡oot dry náttér yield át 6 8 nonth coúpared witn
¡oot d¡y matter yield át 12-14 no¡ths

1/ The quantitative ne¡hod described in thé clAT 1979 AnnuáI Réport nay be used¡

"Dete¡ioration sas altoeed to prog¡ess floh Ehe proxinal e¡d only throúgh a 15 c
u¡dáoáged section by coverinA the distal e¡d vith ?vC fiIú. Transve¡se cuts
nade afte¡ three dáys at 2 cm i¡terváIs ánd scored on a O-10 area-based scá1e
p.oduc€d a p¡ofile of deterio?átion dom the ¡oot."

Specify nethod used in the NoTEs descriptor, 11.
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AIPENDIX WI
(a."ri"".d)

6.2 INFLORESCENCE AND I'RUIT

6.2. 1 Colour of sepats

1 WnlLe or
2 Oranae
3 c¡een
4 Red

5 pu¡ple

6.2.2 Colour of disc

1 Whlre o¡ c¡eaú
2 OranAe
3 C¡een
4 Red

5 pu¡pté

6.2 ,3 Colou¡ of srigna

1 Vhire o¡ créam
2 O¡anAe
3 cree¡
4 Red
5 pu¡ple

6.2.4 Coloúi of ova¡y

1 ¡{hite or c¡eám
2 O¡ánae
3 c¡een
4 Red
5 purpte

6.2.5 Colou¡ of anth€¡s

1 Creañ
2 yetlos
3 orhe¡ (specify in rhe

ó,2, ó Lensrh of sepal

NOaES desc¡ipto¡, 11)

6.2.1
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ó.2.8 fenale flowers without staminoids

A?PENDIX I¡tI

o

O absent
+ P¡e6ent

6.2.10 F-,¡it set 1/

O Absent
+ P¡esena

ó.2.11 L€nsth of f¡uit capsule

ó.2.12 q!"q9!9l9l lr!i! !

ó.2.13 Exocárp of f¡qq

3 snooth
7 Rough

6.J SEED

6,3. 1 Length of seed

lnm

6.3.2 Dianeter of seed

6.3.3 Máín colour of seed

2 C¡ey

1/ If frult sét is absent' énter o for descriptors 6.2-ll' 6.2.72 and 6.2.13.
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6.3.4 Secondá¡y colour of seed

1 B¡own
2 Black

6.3 ,5 Colou¡ of ca¡uncle

1 whire ó¡ cle¿m
2 pink or ¡ed
3 púrple

7. STAESSSUSCEPTI¡ILITY

Sco¡ed on a 1-9 scale, Ehe¡e

3 Lor suscepribiliry
5 Medim susceptlbiliry
7 High suscepribility

1.1 LOI/ TEMPERATURE

7.2 I1IGH TEMPERATURE

7.3 DROUGHT

1.4 HIGH SOIL MOISTURO

7.5 LON¡ A¡{BIENT RELATlVtr üUI4IDTTY

1.6 SALINITY

7.7 LOw Pfl

7.8 LOI,¡ PHOSPITOROUS

8. PEST AND DISEASE SUSCEPTTBIL]TY

Scored on a 1-9 scale, whe¡e

3 Lov suscepribiliry
5 Medie srsc€prlbitiry
7 High suscepribiliry

8.1 PESTS

8.1.1 Othe¡s (sp€cÍfy i¡ rhe NOTES descrip¿o¡, 11)
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4.2 FUNCI

8.2.1 Others (specify in rhe NOTES desclipro¡, 11)

8.3 BA(Í'RIA

8.3.1 othe¡s (specify in rhe NOTES descripror, 11)

A.4 VIRUS AXD I'YCOPLAS¡{

8.4.1 Othls (specify in rhe NOTES descripror, 11)

9. ALLOENZYME COMPOS]TION AND ZYMOTYPE

This ñay prove ¿o be á lseful rool ro chárácre¡ize cassava

10. CYTOLOGICAI, CHARACTERS AND 1DNNTIFIED CEN¡S

11. NOTES

APPENDIX VIT

Give ádditional inforná¿io. whe¡e desc¡ipror srare is nored as ¡Orher' ás,
for exanple, in d€scripro¡s 2-1o, 4.1-3, erc. AIso include here any fu.rher
¡elevant infornáti on


