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CCM,CZ\U 
~plasm Developm~ 

CENTRO Of COCUMENTAC!ON 

The Gennplasm Development sect10n undertakes 
cassava germplasm collectton and mtroductton 
mamtenance of the field collecuon of approxtmately 2600 
clones evaluatton for a broad range of agronomtc and 
morphologtcal tratts m dtverse envtronments and develop­
ment of gene pools for adaptatton m three htgh-stress 
envtronments 

CIAT has developed a multt stage geneuc tmprovement 
procedure mvolvmg 1) evaluauon of germplasm accestons 
ID vanous envtronments for poss1ble recomendat1on 
dtrectly as new culttvars or for potenttal contnbuuon as 
parents m a hybndtzatton program 2) formatton of broad 
based gene pools wtth htgh levels of reststance and/ or 
adaptatton m spectfic envuonments and 3) fine tunmg of 
the final product ID the vanetal tmprovement stage to 
assure acceptabthty m all aspects by producers processers 
and consumers All stages tnvolve mputs of the enttre 
mterdtsctphnary team 

/ 

Germplasm lntroduetion and Mamtenanee 

lntroductton of cassava germplasm from outstde 
Colombta ts now hmtted to etther menstems orto true seed 
to mmtmtze the posstbthty of IDtroducmg pests and 
dtseases The Geneuc Resources umt thts year transferred 
to CIA T sorne 150 selected clones f rom the Branhan 
collecllon at Cruz das Ahnas Bahta Thts mtroductton 
helps allevtate a relattvely mmor representatton of 
Brazthan matenal m our collectton and the exchange ts 
expected to expand m the future Prev1ous mtroducuons 
by menstems culture from Peru and the Amazonas regton 
of Colombta are now planted m the field for multtphcallon 
and later evaluatton 

A pathogen free germplasm bank IS bemg formed from 
clones whtch ha ve passed through menstem culture and are 
free of systemat1c pathogemc mfectton Utthzmg 1solatwn 

from other cassava fields and stnctquarantme procedures 
tt ts hoped thts bank can contmue to provtde clean planung 
matenal f or evaluatton w1thm and outs1de CIA Ts 
factltlles 

Germplasm Evaluataon 

Germplasm evaluatton ts proceedmg along three 
prmc1pal routes a) evaluatton for adaptatton reststance 
y1eld and root quahty m moderate to htgh stress 
envtronments m Colombia b) evaluatton of relattvely 
stable morphologtcal tra1ts m CIA T Pahntra morder lo 
eventually a1d m definmg s1m1larly groups and duphcat10ns 
m the bank e) spectal studtes of selected groups of 
germplasm access1ons for post harvest root detenorauon 
early matunty and root cyamde content 

Media Luna and Fonseca 

G1ven the htgh pnonty of the North Coast env1ronment 
representat1ve of ma¡or cassava growmg areas of the 
Amencas and Asm evaluat10n ts carned out m two sttes­
Medta Luna Magdalena and Fonseca the Gua¡tra Med1a 
Luna has moderate ramfall (800 1200 mm/year) wtth a 
long dry season Fonseca has low ramfall (700-1000 
mm/ year) and a long dry season dunng whtch rmtes 
(Mononychel/us sp) are severe In order to mcrease the 
probabthty of tdent1fymg prom1smg matenal the first 
access10ns screened on the N orth Coast were preselected 
based on mtte res1stance andjor ongtn m a s1mtlar 
envtronment 

Germplasm evaluattons tn Medta Luna were begun m 
the 1978 79 cycle w1th about 400 accesstons In 1979 80 
103 of these were selected for further evaluat1on and the 17 
best planted th1s year m a rephcated y1eld tnal At Medta 
Luna the 17 clones ha ve produced an average root yteld of 
10 5 tjha (max 21 7 I/ ha) average dry matter of 31 8% 
(max 36 8%) and average stake producllon of 7 9/plant 
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T bl 1 Lmea lal m 8' 1 1 1 n casa g rmpla m luat al F seca the GuaJ ra {fo May 1980 harvest) 

Pube Leaf 8 clung MI R t we ght F hag w '8hl Harv t R ol 

rel 10 h b 1 d mag~ pe pla 1 pe pla t dex dens ty 

P bese 1 000 o 468 0082 o 579 o 328 o 286 0015 o 111 

Leaf 1 ni 1 000 o 362 o 606 o 094 0057 o 039 o 138 

8 h 8 h b 1 1000 o 289 0074 o 217 o 148 o 197 

MI d m g 1000 0045 0072 o 001 0074 

Root we ght 
pe pla t 1000 o 598 o 391 001 

F hag w ght 
pe pla 1 1000 o 368 o 162 

Hrvl d 1000 o 301 

R t d ns ty 1000 

S bJec 1 1 fd ' fp be "' r 1h P< 1 p besce ce 3 h ghly p besccnt 
S bJ 1 f¡>< 1 r m reta g 1 " t harv t 
N mb r 1 1 fbrn h g h rvest 
S bJ 1 1ua fmt dmg poak fnf 1 u 1 httl damag 
By p f gra tym hodmas g dry matt 

(max 14/plant) These values equal or exceed those ofthe 
local check vanety SecundiDa An addtltonal 240 clones 
have been planted ID an observattonal yteld tnal 

In Fonseca 329 accesstons were planted tn an obser 
vat10nal yaeld tnal m May 1979 and harvested at 12 
months Under thas htgh stress envaronment very stnkiDg 
dúferences among clones were noted Good mate reststance 
(13% of the clones showed low damage levels) htgh root 
dry m alter (11% gave above 33% dry matter) and hagh 
harvest md1ces ( 14% had IDdtces above 60%) were 
measured A few clones showed good levels of all of these 
vanables Fúty seven accesstons were selected and planted 
along wath those selected m Medta Luna An addtttonal set 
of 317 germplasm accesstons were planted m an obser 
vattonal yaeld t na! 

Phenotypac correlataons among severa! tratts mdtcate 
the mterrelataonshaps among tratts and posstble tm 
phcataons for breedmg (Table 1) Of spectaliDterest as the 
htgh posatave correlataon bet"een pubescence of the apex 
and Mononychellus mate resastance also observed 
prevaously by the Entomology sectton Pubescence can be 
easaly selected for wtth or wathout mtte attack and also 
confers res1stance to thnps Although other mechamsms 
are certamly operatmg to confer reststance to nutes 
pubescence may be the samplest to manage Root yaeld was 
not correlated w1th mate damage posstbly beca use plantmg 
al the begmmng of the ramy season permated good plan! 
development before m1te attack became severe The data 
suggest that hagh yteld potentaal and mtte reststance may be 
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combmed to produce supenor !mes for these condttiOns 
Mate attack tended to be more severe on htghly branched 
types although the reason for thts as not clear Root dry 
matter content was not related to seventy of mtte attack 

Selectaon for thts envtronment wtll contmue pnnctpally 
based on root yaeld harvest IDdex root dry mattercontent 
and moderate to hagh levels of mtte reststance 

Canmagua 

Most of the germplasm bank has been evaluated m 
Canmagua and supenor accessaons are beiDg evaluated m 
the second year of a rephcated yteld trtal From data 
accumulated over severa! cycles only a small percentage of 
accessaons show stable adaptataon m thts htgh dtsease 
stress envtronment (Table 2) These are bemg 
recommended as sources of CBB and superelongataon 
resastance and yaeld potentaal ID actd anferttle smls Smce 
severa! of the accessaons appear morphologacally adentacal 
a contmumg search for germplasm adapted to thas 
envtronment wall be tmportant 

A Cuban collectaon of 69 clones was planted m an 
observataonal yaeld tnal and severa! show good levels of 
resastance to CBB superelongataon and anthracnose Cuba 
has superelongataon only m a few areas and CIATasststsan 
evaluatmg thear 1 mes so they can qutckly take preventave 
measures should the dtsease become endemac ID Cuba 
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Table 2 Cassa a g m pi sm access ns showmg good adaptat on m 
Ca m gua accord g to the react t two maJ 

d me dLS ase 

Acce C88 Supere! gat on 

res tance ta ce 

Group A 

M8 5 M8a22 M8 29 

M Col 1940 d M P 51 

Group 8 

M Col 1894 M C 1 1772 

a d M e 1 1900 

Group C 

M Col 2052 d M P 12A 

Group D 

M Col 1914 M C 1 1916 

M Ecu 82 M P 128 M P 19 

M Pa 90 M P 101 M Pa 103 

M Ve 38 and M V 77 

Group E 

M Pa 97 

MR R 

MR R 

R R 

R R 

R MR 

Sele(:ted th ba f 2-4 se 1 t f d ease res ta ce and 1 2 
se so f y Id phcat d te al 
MR=mod t ly la t R= es1 ta t 

Aca: w th h f th g p 8 nd D ppea ry mula m rph 1 gtcal 
ly t 11 th rs W1 h ea h gr p nd may be ge ucally denucal 

Popayan 

In a yteld tnal of a collectton of 18 clones from htgh 
altttude areas of Southem Colombta M Col 1522 (CMC 
92) a regiOnal vanety of Popayan gave the htghest yteld 
(12 8 t/ha compared to S 1 t{ha for the hest accesston) 
Several of the accesstons however had htgher dry matter 
content (up to 36 9%) compared to the 29 2% of M Col 
1522 In all the regtonal tnals planted at Popayán as well as 
m prevtous rephcated yteld tnals M Col 1522 has 
conststently been the htghest ytelder Thts vanety ts very 
vtgorous htghly branched has moderate dry matter 
content and ts moderately reststant to Phomaleaf spot and 
0/tgonychus Dlltes The goals for thJS envrronment are to 
tmprove upon the plant type (less branclung) dry matter 
content yteld potenllal and dtsease reststance of M Col 
1522 Large-scale germplasm evaluatton has begun WJth a 
plantmg of 438 accesstons mostly collected from areas 
above 1500 masl In the overall germplasm unprovement 
program the htgh altttude areas are bemg gJVen less 
emphasts than other envtronments 

CIA T Palmira 

Reevahtatlon of post harvest root detenoratlon In the 
prehmmary germplasm evaluatton at CIAT PaiDllra from 
1973 74 one ofthe evaluatton parameters was post harvest 
detenoratton In order to confirm sources of reststance to 
detenorat10n a group of those accesstons tmttally 
classtfied as grade 1 ( 139 accesstons) were reevaluated ID a 
rephcated tnal m CIA T Palmrra Detenoratton was 
measured by two methods a) as ID the ortgtnal evahtatton 
by stonng whole roots at ambtent temperature for one 
week then ratmg detenoratton whtch mcluded both 
physwlogtcal and mtcrobtal effects and b) by the method 
descnhed by t he Pathology sectton last year (CIA T 
Cassava Prog 1979 Ano Rept) whtch determiDes only 
phystologtcal detenoratton There was as wtde a range ID 

the reevaluatton tnal as m the ongtnal and the mean ratmg 
for the two evaluattons was practtcally equal (Table 3) 
These results tllustrate a low conststency across years for 
root detenoratton when measured on a smgle row basts 

A htghly stgmficant correlatton extsts between the 
measures of phystologtcal detenoratton at three days and 
physwlogtcal plus mtcrobtal detenoratton at one week 
(Table 4) As prevtously observed m CIAT detenoratton 
was htghly postttvely correlated wtth root denstty (dry 
matter content) and also WJth harvest mdex Although no 
cause/ effect relattonshtps can be unphed selectton for htgh 
root dry matter content and htgh harvest mdex WJII tend to 
mcrease detenoratton problems 

T able 3 C mp n betwee prelun ruuy e aluauo of cassa a 
germpla m b nk cce s ns f p t harvest detenorauon 
and ree aluauo of clo es selected f th r reSJstance t 

dtnrato 

Ealatn Rat g Frequ cy Perce t 

perod class 

E aluat d n 1973-74 1 169 9 

nrepl cated 2 273 15 

mgle-row plots 3 480 26 

4 498 27 

5 405 22 
Mean 34 

E aluated 1980 1 G-19 JO 7 

m two repl cat ons 2G-29 61 45 

f smgle- ow plots 3 o-3 9 49 36 

( 11m te:nal lected 4 o-4 9 15 11 

f om wttbtn lass l 
r 1973-74 valual o ) 

Mean 29 

'"" bttl d t n rat afte week ras 5 =lugh d te rau 
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T ble 4 L relat 
p stharve t d t 

mo g e luat n for cassa a 
t oot de s ty a d harv st mde 

Phy 1 gtcal Phys ologtcal d R t H rv t 

Phy 1 g cal 

d te orat 

Phy ol gtcal 

m b olog cal 

dete t n 

R ot d ty 

Hrv t d 

d 

d t ato m e ob 1 g de ty d 

d t 

100 o 67 o 78 064 

100 o 42 034 

100 o 58 

100 

Moa edheedy r h rv t 15-cmse t w hd t 1 d 
w h PVC flm 1 1 w d 10 d 

red 

Phy 1 g 1 d m b 1 g cal d m m red., d y r 

h " t "' tal d mb t d Ll wd t m 5 ., d t 

Gene Pools for Environment Adaptation 

Pool formation Broad based gene pools contmue to be 
developed for adaptauon m the envtronments represented 
by Medta Luna and Fonseca Carunagua and Popayan 
Imual parental components are selected from the germ 
plasm bank based on envuonment performance 
EmphaSIS ts g¡ven to mcludiDg a wtde diVerslty of matenal 
havmg msect and dtseases resiStance tolerance to sml and 
clunatlc stresses htgh yteld potenttal and good root 
quahty S IDee f ew access10ns combme all these 
charactensllcs others are mcluded havmg Iess favorable 
expresston of certaiD tralts Through recurren! selectton 
gene frequency for all tratts can be mcreased 

Gene pool format10n and unprovement 1s a two-stage 
process In the first stage recombiDatlon 1s effected ID open 
polhnat10n blocks each block representiDg select10n for a 
parttcular envtronment A polycross scheme 18 utlhzed 
where several rephcates of ejlch genotype are planted m 
random mtxture to max1m12e the admtxture of polleo 
among dúferent genotypes IndiVIdual polycross blocks are 
tsolated from each other by at least 12m by plantmg male­
stenle filler rows A study thts year showed thts tsolat10n 
dtstance to be suffictent to preven! most contammatlon 
under condtttons at CIA T Palmtra 

Cassava ts not parucularly well adapted to the explmta 
tton of open polhnatlon crossmg schemes however good 
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management can overcome these problems makmg open 
polhnatton an effectiVe breedmg tool The advantage of 
open polliDatlon ts productton of a large number of seeds 
wtth mmtmum labor reqmrements A ma¡ordtfficulty ts the 
great range ID time to flowenng and number of flowers 
produced among clones Furthermore the earhest and 
most prohfic flowenng types are less des~rable from a plant 
type vtewpomt siDce early flowenng ts assoctated wtth 
early and frequent branchmg Branchmg ts controlled on 
htghly branched types to make flower productton more 
umform There are no known effectiVe means for 
mcreasmg flower produetton of very late branchmg types 

lndtvtdual plants are coded and each flower raceme 
tagged and covered after polhnat10n to catch seeds at 
matunty Seeds from the same clone among the vanous 
rephcahons are combmed and planted together as a half 
stb famdy havmg a known female paren! and a mtxture of 
mate parents Famtly performance •s a measure of general 
combmmg abthty of the female parent 

The polycross blocks were modtfied thts year to permtt 
gradual mcorporahon of genes for charactensttcs oc 
currmg m a backgrolllld bastcally unadapted to the 
env~ronment m questton The unadapted genotypes were 
planted as borders surroundmg each of the rephcates of the 
polycross block To avmd contammat10n ofthe baste gene 
pool Wtth polleo of thts unadapted germplasm border 
plants were emasculated weekly The progeny ofthe border 
rows wtll be backcrossed several umes to the baste pool to 
combtne the adaptatton of the pool wtth the character 
bemg mtroduced 

The second stage of germplasm tmprovement mvolves 
select10n of the best entnes from the polycross blocks based 
on combmmg abthty and performance wtthm a gtven 
env~ronment The selected clones are recombmed through 
controlled polhnatton In thiS stage more preciSe control 
of parentage ts posstble and specúic combmmg abthty 
effects can be capttaliZed upon 

Progeny evaJuation Progeny of gene pools are bemg 
evaluated m Medta Luna Canmagua Popayán and 
CIAT Palm1ra Evaluatton begmnmg at the F¡ stage 
(plants from true seed) wtthm each env~ronment has the 
potenllal advantage of a htgh select10n effictency smce very 
IMge numbers of dtstmct genotypes are sub¡ected to the 
parllcular charactensttcs of the env~ronment Further 
studtes are needed however to compare effictency of F 1 
selectton first m CIA T Palmua versus wtthm the env~ron 
ment Seedlmg plants are rather dehcate dunng the f1rst 
several weeks after sowmg or transplantmg and large 
losses can eastly occur from factors unrelated to the plan! s 
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progeny for dry matter content due to the huge number of 
samplmgs reqmred however 1f at so me pmnt a rap1d and 
mtens1ve mcrease m dry matter content 1s des1rable F1 
evaluat10n would be ¡ustúied 

Seed germlnabon studies Cassava seeds are known to 
have a dormancy penod for several months after harvest 
Decreasmg the lenght of the dormancy penod would 
s•gmficantly shorten the breedmg cycle For newly 
harvested seeds a pregermmat10n heat treatment m a dry 
oven at 60 C for 14 days was found to s•gnúicantly mcrease 
total germmat10n and decrease time to germmat10n (F•gure 
3) For 3-6 month old seeds no 1mprovement m gerrmna 
t10n was noted but ne1ther was the treatment detnmental 
to germmatlon compared to the controls Therefore 0-6 
month old seed can safely be heat treated w1th benefic~al 
effects on the new seeds and no effect on the older seed 
Results have been confirmed m the field at Canmagua 
where germ1nat10n of heat treated seeds of 0-9 months was 
47 2% compared to 35 5% for nontreated seeds 

32 

Fgu e 3 

• 

Day m g m nat t 35 C 

Tm fheat t tme t 

o Day (co t ol) ([ID 7 Day ~ 14 Days O 

Eff 1 of p g mnou 
ds/ tr tm m ompo 1 

hllrve ted ana a eed 

h 1 1 eatment ( 1 6f?C J.SO 
f om x n tres) on n "''Y 



¡. 

' 

future potentlal (e g short drought penod weed compell 
t1on attack by chewiDg IDsects) A further problem •• 
moviDg large amounts of clona! matenal back to a 
centrahzed locatJon for crossiDg or stake multJphcatJon 
lbese problems are beiDg IDVestJgated further to maxiDnze 
the effictency of F1 selectJon Supenor hybnds will be 
tested through the rephcated yteld tnal stage then passed 
to the Vanetallmprovement sectlon as new gene sources 

Speclal Studles 

HentabU1ty of mlte resutanee Mttes ha ve been Jdentúted 
among the tmportant arthropod pests of cassava Prev1ous 
studtes (CIAT Cassava Prog 1979 Ano Rept) showed a 
htgh broad sense hentab1hty for Mononychellus resJStance 
(htgh conststency across rephcatmns ID a field across s1tes 
and across years) 

Stud1es ID CIA T Palm1ra thJS year ID two F 1 hybnd 
tnals showed h1gh narrow sense hentab1hty (h' =O 78) 
based on m•dparent progeny regress1on where the slope of 
the regresston IIDe JS a d1rect est1mate of h' (Figures 1 and 
2) 

Th•s study also 1Dd1cates that when medmm to h1gh m1te 
mfestallon occurs at CIAT Palm1ra prehJrunary selectmn 
there of IDdlVldual plants ID a segregatmn populatJon wlll 
probably be effecllve for North Coast condJtlons 
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Heritabihty of adaptation m low temperature zones 
Progeny from SIX cross combmatJons mvolvmgan adapted 
parent (M Col 1522) crossed WJth poorly adapted parents 
were grown m a rephcated tnaiiD Popayán along wtth the 
parent clones For all crosses mean famlly yteld cold 
tolerance Phoma and anthracnose resJStance and general 
evaluatJon was IDtermedtate between the parents A few 
hybnds y1elded about the same as M Coll522 

These data show that poorly adapted cult1vars are 
generally unacceptable as parents for productton of 
hybnds m thts env1ronment as the proport1on of well 
adapted progeny JS very low Adaptatlon appears to be 
largely controlled by addJttve gene effects 
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Early generation seleetion for root clry matter eontent 
Htgh root dry matter content 1s an unportant quahty 
cntenon for pracllcally all uses of cassava A study was 
concluded th1s year to determme whether select1on for root 
dry matter content on an mdlVldual plant hasJS ID a • 
segregatiDg F1 populat1on could be effect1ve Data from 
260 IDdtvtdual plants grown from true seed werecompared 
w1th the same clones grown m a SIDgle row observat10nal 
yteld tnal at ClA T Palm1ra Correlat1on between the two 
clona! generat1ons was r Q O 48 demonstratmg the abiiJty 
to measure a stgmficant proportton of genellc control of 
dry matter product1on compared to envuonmental effects 
ClA T does not presently IDtend to routiDely evaluate F 1 
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Errata 

Page Columm Element 1 nntcd ~hould be 

6 Ftgure 2 M L 1 <9 \.1 M x 59 

6 2 Ftgure J MC 1 59 \.1 Me 59 

6 2 hbure J 1 "'" Cl <tJ 05) L~l> 11 <O 05) 

7 Ftgure 4 M e 1 59 M M x 59 

60 2 ~cond para lme 8 more to growth more top growth -

61 2 Lmel and K contents and K concentrat10ns 

20 Ftgure l 1 rant 1 te m date res ta t 

lll l lll 1 t m d JI r t t 

V 1 1 r t V lote m d t re t 1 

62 Ftgure J ~~m o St ms 6 
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