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CASSAVA BREEDERS’ NEEDS FOR GENETIC DIVERSITY

Wania Maria Gongalves Fukuda”

ABSTRACT .

The needs of cassava breeders in terms of genetic diversity are focused in relation to the objectives pursued
by national and regional programmes. Genetic diversity has been identified in cassava for most of the important
traits. Actual and future needs should be. based upon farmer, processor and consumer demands. Those
demands are mainly determined by biotic and abiotic factors affecting the crop and by the way cassava is
utilized. Presently, the major demands for genetic diversity in cassava are dry matter productivity, resistance
to pests and diseases, adaptation to water and cold stress, and root quality for fresh or processed consumption.

INTRODUCTION

Genetic diversity represents the basis upon which genetic improvement is
developed, for any crop. Such diversity arises from differential responses of the
germplasm to different factors affecting the crop (Hershey and Amaya, 1983).
Therefore, the efficient utilization by breeders of the crop diversity will depend
on the availability of representative collections, on variation for traits of actual and
future importance for the breeding programmes.and on a thorough evaluation
across the most important agroclimatic conditions for the species.

Cassava is recognized as a species with wide genetic variability mainly
distributed in Latin America. There is a need for basic information on standard
evaluation methodology, documentation and divulgation to allow a more fluent
interchange of germplasm accessions and related information among cassava
breeders worldwide. The most urgent need for the breeders now is to know what
is available within their working collections. The characterization and evaluation
of the available genetic diversity should take into consideration not only those
traits of current importance, but other specific traits, with high potential interest
in relation to plant physiology and future market demand.

It is also important to have a minimum level of duplication within the working
collections. This would allow the choice of parental material for recombination
from a wider range of genetic diversity, avoiding the possibility of crossing
among duplications or highly related genotypes.

This paper intends to discuss the needs for genetic diversity from cassava
breeders, focusing on the availability of germplasm, the present detailed
knowledge of it, and the principal demand by cassava breeding programmes
around the world.

AVAILABLE GENETIC DIVERSITY IN CASSAVA

It is estimated that the genetic diversity in cassava is broad with a major
concentration of it in Latin America and the Caribbean region. In Africa and Asia
the genetic variability is narrower, considering that it originated from scattered
introductions from Latin America during the last 400 years, backcrossing among
them and selection by farmers. Latin America represents the center of origin for
cassava and its natural reservoirs for genetic diversity, a considerable proportion
of which has yet to be collected. According to Hershey (1985), what has been

19 Cassava Breeder. EMBRAPA /CNPMF, 44.380 Cruz das Almas, BA. Brazil



'sdua19j31d asn-pus ternonred premo; uondsas s1auurey £q paonpod
SeIq 3y} IO SjIel} 3soy) I0j SUOHIS[0D 3y} Ul J[qe[eae Iseq dHausd pPajdLIsal
e Jo 3d>uanbasuod e aq pmod jey], ‘suonds[od wseiduLdd eaesses uerizeig
UIYIM Pajdeiep usaq sey Aypenb jool pue s)001 ayj ur Juajuod NOH JO SULIS)
ur AJISISAIp dHPULs PajoLIIsal Y 'sI03de) Sunnu pauonuswi ayj jo uorssardxs
3y} Sumore amssaid [ejuswuomaus sjenbspe 0 papsiqns st wsejduag
3y} uaym a3uel 3pim e ul passaldxa aq pmod ‘pajduysal parapisuod Ajsnorasxd
‘ssalys 19jem pue wisejdodAur ‘5101 J001 03 SDUEJSISAI Se YINs Sjrel) 10j AJMIqeriea
Y jey pamoys JNIND/LVID Aq Mizeig wi padojaasp sarprys jusday
‘sswrurerdoxd
Surpaaiq 10 a[qerreae AJsIaATp d132ua8 Ay Jo uorssardxa A103oeysties ureye o3 dod
3y} Sunyosyye $10308) d13oIqEe pue dRolq Jofew 3y 03 1adsar YIMm pue ‘SuoyIpuod
[EIUSWIUOIIAUD JUSIJJIP SSOIDE SUOHEN[EAd DIJEWdISAS I0j Pasdu e SI aIdy)
‘useiduriad eaessed unym A1siaArp onpuad jo spryrduwe ayj azusyereyd o
*Lyrenb pue £y1andnpoid doxd Surpdayye
s1030ej Jofew 3y} 10j djqe[rear AJSIdATP diduas 3y Jo adpsmou ajenbepe ue
Sunnur ‘pajenteas Ajradoxd usag jou sey s1030ej 19Y30 10§ AJ[IqeLIRA 3Y) ‘ABM JRY)
u] ‘Sp[ey ,SIauLIgj Je eAessed I0J suonipuod Suimoid ayj jo aanejussaidar jsowr
3y} jou s A[pensn yomym “uawruonaud 3[durs e ur [enusjod uononpoid 1j3ewn
A1p pue platf 1Y) 10] Pajen[eAd AIe SUOISSIDIE ‘BUUT} Y} JO ISOJA “SJUSUIUOIIAUD
jueurwopaid ur Ayanonpoid pue juswadopasp doxd Sunpayye Ajsiearp dieusd
3[qe[teAe ayj 10j pajenyeas AJy3noloy) usaq jou sey suonds[[od wsejduriag eaessed
jo Ajurofewr 3y -arnjeu ur AJsISATP dnauas jo afuer ajoym ayj jussardar Ajradoxd
SUOIS[[0D 3SOY} JAYIPYM UMOU JOU SI 31 “‘Suonda[od wise[duLiad eaessed feuorjeu
pue [euoidar ur paidyjed suoIssadIE JO IdqUUNU IEISPISU0d 3y} jo ayds uj

VAVSSVO NI ALISYIAIA DILIANAD FT14VIIVAV FHL ONIAANLS

TiZelg JO 3sed 3y} ul
a1 ‘sawwreidord [euoneu 1o/ pue Teuor3al ayj jo YiSuails ayj s)apal AyISIaAIp
di2uas Jqe[reae ay) swiy ayj jo 3oy sawrwrerdord feuor3ar pue [euorjeu woij
spuewap 3Yj AJsnes 0} s19paaiq eAessed Jo spaau awid ayj Jo Suo SI SUOIIB[0D
Bupjiom ur £31s19A1p d13auad yons Jo aydures aanejuasaidail e jo A)qiqenreae ay |,

(8861 ‘A3YSI9L) sasn pua [ed0[ dyads
se [[@m se ‘saseastp pue 3sad ‘suonrpuod [1os pue d>pewn dyads 03 uoneydepe
10j P33d3]3s ‘sadeIpue] JO Spuesnoyj paplalA ssadoxd SIy[ ‘SUOKIPUOD [BI0] O}
uonjeydepe dyads Y3im sauo[d Jo ANISISATP d1jauag peoiq e ul pajnsal umois usaq
Sey eABSSED UDIYM I3pun SUOHIPUOD DIBWID JO a3uel apIm 3y} SSOIDE UOLDI[Is
aaneydepy -eaessed jo uoneoyssawop-jsod pue -aixd ‘uonnioas jo pouad ay)
Sunmp uordaas [eINjeU JO JINSI 3] ST AINJeU Ul AJISISATP d1jouad s|qereae ay |

(6861 “AQYSISH ‘€86l “[v 2 OuRZO] ‘g861 ‘OuBmE)) AJTpIUIny
dA1JE[a1 IIE Ul SUONjELIEA 0] AJ1ANISUIS [ejewo)s pue potadojoyd pue ainjeradwa;
ur sadueyd 0] uondeal NI siren} 10j AJiiqeriea jo aguel 3pM B JO SUOKEDIpUT
a1e a13yj Inq ‘parprys Ajjusnbaly ssa] usaq sey sofjsuydereyd [eardojorsAyd 1og
uoneleA ‘syrex Ayrenb pue ‘saseastp pue sysad ‘edidounid ay3 03 adueysisal ‘eanjeu
drwouoige 1o dr3ojoydiowr jo asoyj Surpnpur ‘sjrer3 parprys ayj Jo jsouwt Ioj
PaUTIUIPI U3aq Sey AJ[Iqertea d13dUa3 ‘wyuajnosa ‘py saads ayy Utupz dduepioduar
jo syre3 drwouoide tolewr ayj 10y sawwrerdord juswaaordurr oyausd dopasp o3
Ays1aa1p d139ua8 Jo 23Ukl JUIIDYJNS e sjudsaidal I[qefieae 1 pue pajdR[[od Apealle

01 'ON 'S3143S YHOMLIN dOHO TYNOLLYNHILNI 44



1ST MEETING OF THE INTERNATIONAL NETWORK FOR CASSAVA GENETIC RESOURCES 143

Evaluation of the available genetic diversity with respect to agronomic traits,
resistance to pests and diseases; adaptation and quality under different
environments, together with the information or geographic origin of accessions,
is as important as the available range of variability. Limited knowledge of what
is available may limit the progress made by genetic improvement programmes
when compared to the predominant varieties grown by the farmers.

A proper evaluation of the genetic diversity within germplasm collections also
allow to eliminate duplications and to have a better knowledge on genetic
distances among non-duplicated accessions. Taking into consideration those two
elements it is possible to make a more efficient use of the genetic diversity in
breeding programmes involving the recombination of genotypes.

PRESENT AND FUTURE DEMANDS FOR GENETIC DIVERSITY BY
CASSAVA BREEDERS

The needs for genetic diversity by cassava breeders should be based on the
perceived demand by the end-users of the crop: farmers, processors and
consumers. Farmers will preferably look at the crop productivity which in turn
is affected by biotic and abiotic factors of the ecosystem. The industry and the
consumers basically demand product quality throughout the year for processing
or fresh consumption.

It is difficult to establish a pattern for the breeders’ needs in terms of genetic
diversity, since they change across countries or across regions within countries as
a function of the principal constraints for cassava production and the
transformation process that cassava is subjected to, before it is used or consumed.

Once the range of genetic diversity within cassava has been identified for the
major factors affecting crop productivity and quality breeders’ demands should
be considered as a function of present and future needs for a genetic
improvement programme. There are traits of general importance across breeding
programmes, and others being more specific reflecting particular growing and/or
utilization conditions.

Cassava has been relatively little explored genetically, in spite of the existing
breeding programmes started as early as 1940 (Fukuda and Porto, 1991; Fukuda,
1992). General demand for genetic diversity is still centered around root yield
potential, root dry matter content, precocity, yield stability and reaction to pests
and diseases. Recently, there has been increasing interest in root quality, post-
harvest deterioration, sprouting ability, photosynthetic and nutrient use efficiency.

The demand for specific traits is a function of the ecosystem to which the
breeding programme is directed, and the end uses for the crop’s product. In the
first case, certain biotic and abiotic constraints characterize the target growing
environments. For each region there will be one or a few forms for the utilization
of cassava, either fresh human consumption, industrial processing or animal
feeding.

Considering biotic constraints, there is always a need for genetic diversity for
resistance to pests and diseases affecting the crop. As a consequence of the
apparently restricted range of genetic diversity available, resistance to mycoplasm,
root rots (mainly for Brazil), and African cassava mosaic virus (for Africa and
India), seem to be the most important traits at the moment. Resistance to cassava
bacterial blight is also important for breeding programmes throughout the tropics,
‘although sources of resistance are already being identified and used by cassava
breeders.
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