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Regional tríal :e en experiment ~here a large number of varíeties 

(no more than 20) are 'c~o~omically evaluated under a uniform technolo&f 
to see its geographic'_~ adaptabUity and yield potential over a .,ide ranga 
of ecological conditio~" as compared to the best local prevalent variety. 

01:> j ectives 

l. To validate ~~rrent cassava technology produced by the cassava 
program tea:::_ 

2. To transfer :::::is techonology to national agencies onee ir praves 
adequate rcs~~ts. 

3. To extrapoca:e results to other parts of the world. 

Criterían 

Since ve can ne: ::ave a germplasm bank everywhere .,e need to evaIua!:e 
our promising rn.~teri .. _c across cantrasting regions once this ll'.ateri.al has 
alreadY'undergone pr~:i~inary yield trlals conducted by Lhe Breeding pro -
gram_ \-le llave to ~as:.:::e the perfonru1nce of these varieties before .. c 
think in releasing th~~ to the national agencies. 

Guídelines 

l. Identify co:laborating Institutians.-Natianal agencies must 
have the n",,:l snd interest in cassaVa befare we th1nk in plant~g 
a trial. ot~e~ise. it could be a waste of time aud efiart • .. " 

2. Selection 0= sites. In a given country. we should cansider. the 
actual c"-ss,,',',, growing areas :;0 t:hat" trials are more representa­
tive end m~E~ relevant. These sites should be selactad in visi­
ble fieles S~ that farmers of the regian have en easy access to 
them. 

3. Identify t~"-" -,:-espansible persono Usua11y. we prefer to work 
with a persc~ in which we can trust,~nd relay in order to get 
appropriate ~nagement of the trial. We prefer to give a trei­
ning to rhie person, before a Regional trial i5 underteken. 

Usually, ~~ can not trust in data ,that en inexperienced person 
in cassava t::11 hand to uso ¡'le have ro be sur e thet data is fine 
end well t,,1-:en so we can be confident of what it represents and 
mep..ns ... 
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4. 

5. 

6. 

7. 

8. 

9. 

Ti~~ cf :)1::::ttii:1ft • This is (h~~' .>Jed afte!" consulting with cassaVa 
farme~s ot what is the MOSt C3,~~on time they use in a given 
region. Since the trials ere not irrigated, 'We usually plant at 
the beginning of the rainy se~2on. 

Ti"", oi harvestinr;. We follOiJ the most common praetiee used by 
the farners of the region undcr study. In the case of Colombia, 
this usually occurs between ID and 12 months in regions below 
1. 000 r:'.eters of elevation; above this ,;ltitude "e delay ene 
month for every 100 meters o~ elevation. As a rule of thumb. 

Design. The trfals should be planted in randomized blocKs with 
a minL.~m Di four replications. 

Size o~ the plot. PIots loca ten at the end cf ea eh block will 
have 9 x 8 72 plants and ttose located in the middle will have 
8 x 8 = 64 planes. In both cases, the area oceupied by the 
middle 24 plants will be harvested from each plot. In plantes are 
missing st harvest, they should not be replaced by border plants. 
The nurnbcr rnissing should be notad. Yield wil1 be given by srea 
not by number of plants in the plot. 

Border r~~s. As Can be seen in the enclosed diagram, it is 
rec~nded to leave 2 border rúws in eaeh plot for each vari­
ety in order ta eliminate border effects beeeuse of competition 
for light and water rrainly.due to the different .growth habits 
of·the varietíes. 

Aisles. For demonstration purposes and to take notes eaeh time 
15 needed, the block should be spaced by aisles 3-4 meters wide 
aceording to limitation of the field. 

TECHNOLOGY USEn 

1. Seed selection. See.d 15 selected from rnature., clean añd healthy 
cassava plants generally obtained by the rapid propagatíon system. 
From selected plants we cut stakes of 20 centimeters oí lenth and 
aíter theyare cut, we select the ones with adequate number oí 
buds) without any cankers, mechanícal damage, imp:r:oper cut, spots 
or galleries in the central pyth. 

2. Seed treatoent. Since no seleetio~ can be applied as to fine 
resistance to soil pathogens and i:1sects "~c. us-e a sin!ple and inex­
pénsive ~ixture of fungicides and one insecticide to protect the 
cuttings in the soil and to ensure a good stablishment of the crop. 
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3. Population. He plant 10.000 cuttings per hectare usual1y on the> 
1 x 1 pattero u<,lcss th" grO\Jing habits of farmcrs mostly determi­
ned by the type of r.1achinery they use do noc allen, rows at one meter. 
In all CaSeS pope<lation is fixed. 

4. Cuttin;,s requirtd. For thoze varietiés pl,mted at ~he ends of each 
block and additioTlal eight cuttings wíll be required for eaeh repli 
cation. An additional 10-15% of euttings of eaeh variety should be 
preparcd so as to be able to rcplant eaeh block to a full stand in 
those cases whcr~ germinatíon 1s not complete. 

To take care of ~ll unforseen situations, a minimum of 320 cu'Ctings 
of ea eh variety should be available for eaeh regional trial. 

S. Soi1 pr~paratic~. We follow the bes!: common practice in the regían. 
In regions where rainfall is more than 1200 mm per year and so11s 
are heavy we rr.ake ridges. This is. to avaid rool: ro!: diseases to 
aecur. The height and width of ridges changas with the machinery 
ava!.lable. 

6. Planting position. Cuttings are planted vertieally with buds faeing 
up and try1ng to get at least four buds belm; the soil. Vertically 
planted position seems to be the safest way to plant cassaV8. In a 
region of adequate amount of rain and good distr1bution tt eould be 
the same to plant horizonta1ly or vertically. In this case al1 buds 
w1th good moisture aud hir.h temperature will ;erninate wlthout pro­
hIeros. In regions w1th erratic rain if cuttings are planted horizon 
tally they may not germinate because of the fol1owing reasons: -

a. cllttings are more vulnerable through theír buds which constltute 
the.less 1ignified tissue easier to penetrate by any pathogen and 
or insect. 

b. Since soil temperature is aIways higher than sir· temperature, Duds 
may eook and roten. l!hen a cutting i8 planted vertically in a 
regien of erratíc rain one extreme of the cutting 15 deeper snd 
eloser to available ~oisture and the other extreme having sorne 
buds on the outside rnny permit sprouting because they do not 
suffer of exeess heat since the cutting on the outside serves 
to diffuse heat. 

7. Herbicide aud Ins"cticide applicctien. To avoid \,eed and insect 
problems the arr,lication of 11 mixture of herbicides and one insecti­
cide 1s sn stan¿ard practice. The insecticfde we are using, 15 
Toxaphene DDT-40-20 without incorporation. Other insecticide, 
specially Aldrin, can be used if this i5 not available. Both at the 
rate oí 1 gallon per·hectnre. 



8. Insect control. 1',íll be given onl, to .evere! attacks of Hornworm. 
Díolo¿;ical control l-.~il1 be p:-efcrpu but .\:hen is not practical as 
thc last re::::ourcc a CO!l!.::act narrot.J spe-ctrum ínsecticidc as Diptercx 
could be used. Othcr ins~cts should not be controllcd to check the 
varietal diffcrcnccs. 

9. Fertiliz<ltion. Fertilizatíon should be carried out accordin¡j to the 
prevailing local practices with cassava. Since in w~ny areas the 
erop i5 not fertilized it ls also desirable, "he re resources per;;1it, 
to use a fcrtilizer lcvcl bascd on sound agronomic recommendations 
in addition to the ?rcvailine local practice. In the case oE Colo~­
bia, \;le are only applying medium levels of fertilizer to Carimagul! 
and Santander de Quilíchao Oxisoils. 

10. Visits required. A mínimum of 7 visits will be required as fo11ows: 

11. 

l. To selcctthe site and order soil preparation 

2. 'Io plant 

3. After 20-25 days to replant 

4. After 2 mcnths to observe weerls and weed control if necessary. 

5. After 4 months ta observe diseases, inseets and weeds. 

6. A~ter 7 months tn observe ciscases, inseets and weeds •. 

7. To harvest thé erop. 

In all visits eareful notes of prohlems and developlent are taken. 

Collection of data 

a. Soíl analysis. Should be as complete aS possible making a 
characterization of lt including minor elements a~ Zinc, Iron, 
Boron, !langanese, and Coopero A history of the field where 
trial is pIanted should be recorded too •. This should include 
st least the following items: tocation, munieipality, state, 
altitude. latitude, mean enual temperature, mean annual reinfall, 
soi1 te:<ture, soil clas'sific<lti.'n, íormer erop, fertilizer and 
pesticidcs used. 

On c"ch síte ;¡ rain¡; gaur,e ",,¡st he instell",d so that rainfall 
#' amount n:nd distribution can be mensurad. 

b. Gerrnination. netHccn 20 and 30 days after plantiog gcrminatíon 
must be "h",,);e<1. Plots ,dth less than Sif/. germination should 
be discarded. ¡,¡hen' replant inr; i'l nceded lt should be perforrned 
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\áth'in 3-5 weeks of the oriGinal planting date. 0:1 c\.!ttings nor 
f,erminated or germinatcd with poor vigor or sJ~pto~ of problems 
they should be dig out anrl find out the cause of the pro~lem. 
Items to he checked as responsible for bad germination are' 

lo Rot cutting 
2. Cutting too dry 
3. Cutting too thin 
4. Cutting too thick 
5. Cutting uithout roots 
6. Cuttíng planted, upside down (inverted cutting) 
7. nad cut 
8. nad buds 
9. Root insects 

10. Cutting insects 
1I. Insects in shoots 
12. Leaf insects 
13. DefoIT.\cd bud 
14. Rot shoot 
15. Difficulty in erncrgency (lack of vigor) 
16. Cutting in a puddle 
17. Others. 

The total numher of plants properly germinated should be 
recorded. 

c. Prevalents \\leeds .. The magnitude of the infestation should be 
recorded indicating the type of weeds. Cornmon and scientific 
names .. 

d. Important diseases. 23 items can be recorded according to 
incidence of prevalent diseases. 

eomman mame 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

Cassava bacteria1 b1ight 
Bacteria1 stero rot 
African Nosaic 
COI!1:llon lIosaic 
Leaf Vein Nosaic 
Hitchcs f Broom 
Br~JTI leaf spot 
Blight leaf spot 
l/hite 1eaf spot 
Concentric-ring 1eaf spot 
Superelongation 
Cassava ash 
Anthracnose 
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Scientific name 

Xanthomonas r.1anihotis 
Endnia sp. 
Unknown causal agent 
Caused by a virus 
Caused by a virus 
Nicop1asma 
Cercospora hennín.gs ii 
Cercospora vlcosae 
Cercospora caribaea 
Phoma (Phyllosticta) sp. 
Sphaceloma manihotico1a 
Oidium manihotis 
Colletotrichum ~Glomerella 
manihotis 



14. Rusts 
15. Stcn rOL 

16. fro~ 5 1,in 
17. Root rot 

18. Rnot rot 
19. Roat rot 
20. Root rot 
21- hoot rot 
22. ?ost hanlcst root rot 

23. 
24. Othcrs 

e. Ir:lPort<l~t pests 

Comrnon ntl:ne 

l. Hitcs 
2. ijitcs 
3. Hites 
4. Tbri?s 
5. Thrips 
6. Thrips 
7. Cassava hornt.;ona . 
8. ShoQt ny 
O' Shoot ny H 

10. Fruil: fly 
11. Fruit fly 
12. M:títe ny 
13. '\-1hite ny 
14. \1hite ny 
15. Hhite fly 
16. 1\'hite ny 
17. :~:'hit\! ~ruhs 

18. SUt'f2ce cuo,:¡orns 
19. Clipbing cu !:1,,'"orms 
20. Subt€.rrane-an cllt'tVorms 

2l. Steillborcr 

22. Ster:¡'Jorer 
23. Stem.'>orer 
24. Seale insects 
25. Sc:ale in!::ccts 
26. ! .• :ice bugs 

.27. Lace buse 
28. Termitcs 
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U,omyces spp. 
Various pathosens 
Unknow~ causal agent 
(various pathogens) 
Fhytophthora ler 
phytium spp. 
Rosellin!" necatrix 
Armíllaria Hellea 
Fomes lignosus etc. 
Physiological D.m' or 
pathosenic causes. 

Scicntific name 

¡'¡ononychc 11 us tana i oa 
Tctranychus urticae 
01 iganychus peruviat\Cls 
Franklíniella williamsi 
Corynothrins stcnooterus 
C81iothrips masculinus 
Lrinnyis ello 
Silba pendula 
Carpolonchaea chalyhea 
Anastrepha pickeli 
AnaSl:repha manihoti 
Aleurotrachelus sp. 
Aleurothrixus sp. 
Bemisia tabac! . 
Hernisia tuberéulata 
Trialeurodes variabílis 
Larvae of co1eoptera belonging 
to the Scarabaeidac or 
Cerambycidae families. 
Larvae'of Av,rotis insUon 
Larvae of Prodenía eridanía 
Various 
Coelosternus sp. (coleoptera 

larva). 
Lagochirus 
Phyctaénodes sp. (Lepidoptera) 
Aonidomytilus albus 
S~issetia miranda 
Vatiga manihotae 
Vati-¡;a spp. 
Coptncermes spp. 



29. Leaf cuttíns ants Atta si'. 
30., Leaf cutting ants Acrom:lrrnex sp. 
3l. Gall mid[;es CecidoT.yiidae 
32. Others .. 

f. Problems of nutritional deficiencíes and toxicities 

L Nitro;;en (N) 
2. Pho5phorus (P) 
3. Potassium (K) 
4. Nagnesiurn (Hg) 
5. Sulfur (S) 
6. Zinc (Zn) 
7. Cooper (Cu) 
8. Iron (Fe) 
9. Nanganese (Hn) 

10. Boron (B) 
11. Roron Toxícity 
12. Salinity and or Alkalinity 
13. Others 

g. Damagas causad by herbicides 

l. Diuroa er Karmex (as preeroergent) 
2. Diuren or Karmex (as pestemergent) 
3. 2, 4-D er 2, 4, 5 T 
4. Paraquat or Grarnoxone 
5. But:ylate 
6. Atrazines 
7. Others. 

h. Damar,es caused by insecticides 

1. Others. 

395 



VAR.~.l VAR.;po.2 VAR/\llo.3 VAR.)!o.4 
'\( '\! "\r- :'\ 

~ + ~ + + + + + x x x x x x x x ~. + + + + + + + + + + + + + + + + 
+ + + + + + + x x x x x x x x ~. + + + + + + + + + + + + + + + + 

+ o o o o o o + x • • • 4 O ~ X + b p Q ~ ~ b + + O O O O O O + + 
O O O O O O + X G G , O e ~ x + = ~ e e o e + + O O O O O O + 

~ O O O O O O + X • • O a o o x + d P q Q Q 0++ Q o o o o o T + I 
~ o o o o o o + x o o o G • & X + ~ b e ~ ~ ~ + + O O O O O O ~ + 
7 + + + + + + + X X X X X X X X + + + + + + + + + + + + + + + + + 
~'+ + + t + + + X X X X X X X X + + + + + + + + + + + + +"+ + + + 

+ + + + + + + + + + + + + + + X X X X X X X X + + + + + + + + + 
+ + + + + + + + + + + + + + + X X X X X X X X + + + ~ + + + + 
~ O • O • • + + e ~ = o = d + X O O O O O O X + O O O O O O + 

r • ••• •• '+ + ~ e ~ o o q ~ X O O O O O O X + O O O O O O ~ + 
••••• & + + = ~ Q e g o + X O O O O O O X + O O O O O e + + 11 

~ • • • • • • + + ~ b o d ~ = + x o o o o o o x + o o o o o o + + 
+ + + + + + + + + + + + + + + x x x x x X'X x + + + + + + + + + 
+ + + + + + +-+ + + + + + + + x x x x x x x x + + + + + + + T + 

,\ 1 ~ LE 

x x x x x x x + + + + + + + + + + + + + + + + x X x x x x x x x 
x x x x x x x + + + + + + + + + + + + + + + + x x x x x x x X X 
o o o o o o x + o o e & ~ e + + e ~ Q R e Q + X e _ e ~ e ~ x x 
O o O O o o x + o • o e o o + + D o ~ ~ o ~ + X • ~ $ • o e x xIII 
o o o o o o x + • o • • ~ o + + Q ~ e ~ Q C + X • • O • S ~ X X 
O O O O O o"r-+ ~ O & U O e + + ~ D ~ d = ~ + x ~ ~ e o o ~ X X 

X X X X X X X.+ + + + + + + + + + + + + + + + x x x x X X X X X 
X X X X X X X + + + + T + + + + + + + + ++ + x x x x x x x xx 

AISLE 

+ + + + + + + x X X x x x X x + + + + • + + + x x X x X x x x x 
+ + ++ + + + X X X xx X X X + + + + + + + + x XX X X X X X X 

k 
= e ~ g ~ e + X O O O O O O X + • ~ O O O O + X O O O 0'0 O X X 

~ e a ~ a ~ + X O O O O O O X + e ~ G & ~ e + x O o O o O o x X IV 
R .~ P = ~ R + X o o O o o O x + G e •• ~. A + X O o O Q o O x X 
~ q e g 0=+ X O O O O O O X + ~ e ~ ~ e a + X O O O O O O X X 

+ + + + + + + X X X X X X X X + + + + + + + + x X X X ~ X X X X 
+ + + + + + + x x x. x X x X X + + + + + + + + X X X X X X X X X 
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CASSAVA PLAUTS USED AS HORDER ROUS 
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12. Harves data. Al: harvesting tLc" it is necessary to record a lot 
·oi ve-x)' important items for " better yield evaluation. 

1. Total number of plants po: plot 

2. Total number of plants h21~ested in the useful are per plot 
because border rows are no!: included. 

3. llumber oi lost plants pe;: plot 

4. Total number of roots pe!: pIot 

5. Total fresb weight per pIoe in kgms. 

6. Number of roots per plent 

7. Average of root rot 

8. Nuwer of root rot 

9. Root lengt:h (cm) 

10. Root di,,""'ter (cm) 

11. Fresh root .,e1gbt in air 

12·. Fresh root ",eight in water 

13. Specific density of roots 

14. Percent Dry matter 

15. Percent: starch 

16. . Cooking qua lit y 

17. Yield (kg/ha) 

18. tlonths from planting to h<!rvest. 
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DANAGE .EVALt:ATIC:~ ty I'ESTS AND DISJ:ASES IN CASSAVA 

Every evalu8tion shol11d be calibr"ted from 1 to .5 tdth incre ... ents 
oi 20 to 257. for c;¡cn level oÍ ¿""':;Le. The absence of aparent da::.áge will 
have a value of zcro. 

The magnitud e oE the ¿,,!:'.a¡:;e caused by sorne pests and discases is 
detailed so as to r>-.ke evaluation e¡,\sicr. Ir i~ recornmended to lT'.aKe »ritten 
description in eaeh caso. TIlis is very iffi?Ortant because in sorr~ cases 11ke 
,,,hen evaluating the Hornlwrm we =y not: see any damage at all but we Can 
observe a lot of hornworn egs parasitized or a lot of Polystes ,.asps. By 
this mean t-1e can pl2.n better tbe kind of control more adequat:e since we do 
not want to break tue biological equilibrium in as·much as possib1e. 

GUIDELmES FOa EVALUATIOl< OF DlSEASE:S lli CASSAVA 

l. Bacterial bli~ht 

value 

1. Hithout v 1stble syr;::¡>torr.s 
2. Hater-soaked angular spots 
3. Up to 50% defQli~tion 
4. More than 507. defoliation, diehac1, snd radical necrosis up to 10'1.. 
5. Ge~eralizcd dieback - more than 807. defoliation - radical root 

rot more than 107.. 

2. Cercosporas 

l. 
2. 
3. 

·4. 
5. 

Healthy plants 
Up to 25% dcfoliation 
26 to 50% defoliation 
51 to'757. defoliation 
More t:han 80t defoliatian 

3. Superelongation 

1.. No da.m.'1C~ 
2. Cankers in main veins and lcaves' 
3. Cankers in petioles and branches 
4. Elongation oi internades, petioles and growing point 
5. General necrosis an¿ death of plants. 

. . 
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GUIDELmES FOR EVALUATIC:¡ OF rESTS IN CASSAVA 

1. l:ononychellus Tan'lÍ0a-nitc:. 

2. 

1. 
2. 
3. 
4. 
5. 

1. 
2. 

3. 
4. 

¡lites in gnr,.¡ing points, fe., "pots. 
llany ",ites, little "pots in the gr~ing point and terminal leaves. 
Grot/ing ¡mint afecten and surrounding leaves with many spots. 
Deformen gro.ling poinr, surrounding leaves full of mites. 
Death growing point, generül defoliaríon. 

Few mires. Yellow spots noticeable in sorne leaves. 
Ycllow spots moderately present in basal and míddle part of the 
plant 
L",,,er leaves deformed, n"crotie zones and leaves drop. 
Sevcre d"fo1iation in midd1e part oí the plant r;rowing point and 
surraunding leaves plenty of mites and yellowish. 

5. Defaliatian planto Gro\>1ing point death. 

3. Thri2s 

1. Little yellow dots in leaves 
2. GrOlJing point and .surrounding leaves with partia! deformation 

and yellow dats. 
3. Intense deiorw~tion oi leaves and 1arbe reduetion of leaf ares. 

'·4. Growing point completely defarmed or death, no surrounding 
leaves present .. 

5. Symptoms of witches'broom; death of growing point and surroundlng 
lateral buds. 

4. Sehoot fly 

1. 
2 • 

• 3. 
4. 
5. 

No damage 
Up to 25% if shoots affected 
From 26% to 50% of shoots attacked 
From 51 to 75% of shoots attacked 
From 76% to 100% of shoots attacked 

5. lfuite fly 

l. Less than 20% of lcaves infested 
2. 20-40% of leaves infested 
3. 40-60% of leaves infested 
4. 60-80% of leaves infested 
5. 80-1007. of leaves infested 
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DRY 1~\TT:::R AND STA::CH CO::E:;r Dr:rrR:nEATlOt,! n CASSAVA DY SPECIFIC GRA'lITY =",-==='-'-'=-===-'-'--=-=':"'::=,",,-, SYSTEl ¡ 

Sine€! a sir;nifícant portio!1 of cassava production is expected to go 
for animal feeding nnd stnrch extraction, yield should be exprcssed in 
terIltS of root dry r,'<!tter OI: starch yield, as "ell as raot fresh yield. 

Both, dry r.~tter and starch content determinatians in caSsava are 
al 50 very in¡>ortant to stablísn a production patential oí a given varicty 
far industrial purposes. The varictal differenc~ related ta these factcrs 
axehigh as indicated by CL\T (1) consequently, the determinatian oí these 
factors in rlifferent varictíes ncrros locations is highly rccomrr~ndcd for 
regional trials. 

These determinations are usually performed through laborator)' 
methods that,-require a let of time aud labor. 

Due to the h1gh eorrelation betHeen root specific: gravity and root 
dry matter centcnt, nnd be!:>",en roet speclfic gravlty and root starch 
content it ls possible to ",,al:e fast and efficient determinations based in 
'cbe specific density of roots caken throug.!). che use of a hydrostatic seale. 

\,anla Gonc:alve5 de Fukuda ",ho worked under Dr. !Cavano' s guidance 
prepared a cable to ",hien we made Sorne additions to caver a wider range. 
These tables are appropriate for CaSsava varieties harvested betm!en 10-12 
months. 

To formula used for these determinations 15 as follows: 

Specific gravity Fresh root weight in air (FR:lfA) 

(Fro1A) - (Fresh root weight in water) (F~WW) 

1,00 



REFEREKCES 

l. crAT, 1975 Annual Report. pags. 13-1·0 and ]3-41 

2. Cours, 1951. Le ",anioe a ¡'¡adagasc,ccc !!ernorles de L' institnte 
Scientifique de Hlldágasear. Tome IIl. Series 13203-400. 

3. Grossman, J., Freítas, A.C. 1950. netermina~áo do Teor de 
Materia Seca Pelo Peso Especifico em RaÍ7:es de ¡.:andioca. 
Revista Agron6mica 160-162. ~orto Alegre, R.S. Br~sil. 

4. Krochal and Kilbride, 1966. An ine::¡Jenstve Laboratory Hethad 
for Cassava Starch Extraction. Uníversity of Puerco 
Rico. Jour. Agri. 50(3) 252-253. 

401 



cOtNERIlON TAl)LE ro DETERi!lKE DRY ['-"'TILR AJ:;1) 

STARCJ1 r[RCE~lT IN CASSAVA 

SPECIFIC S;:ECIFIC 

GRAVITI 7. D .H. % STARCH GRAVITI t" STl'·.RCH 

1.0200 19.53 17.73 1.0405 22.73 20.86 

05 19.61 18.80 10 22.81 20.93 

10 19.69 17.38 15 22.89 21.01 

15 19.76 17.% 20 22.97 21.09 

20 19.84 1~ .. O3 25 23.04 21.16 

25 19.92 11.11 30 23.12 21.24 

30 20.00 18.19 35 23.20 21.31 

3S 20.08 18.26 40 23.28 21.39 

40 20.15 18.34 45 23.36 21.47 

4S 20.23 18.41 50 23.43 21.54 

50 20.31 18.49 55 23.51 21.62 

55 20.39 18.57 60 23.59 21.70 

60 20.47 18.64 65 23.67 21. 77 

65 20.54 13.72 70 23.75 21.85 

70 20.62 18.(:0 75 23.82 21.92 

75 20.70 18.87 no ~3.90 22.00 

80 20.78 18.95 85 23.98 22.08 
85 20.86 19.03 90 24.06 22.15 

90 20.93 1 ',L 10 95 2t, .14 22.23 
95 21.01 19.18 1. 0500 24.22 22.31 

1.0300 21.09 19.25 05 24.29 22.38 
05 21.17 19.31 10 24.37 22.46 
10 21. 25 19.41 15 24.45 22.54 
15 21.33 19.48 20 24.53 22.61 
20 .21.40 19.56 25 24.61 22.69 
25 21.48 19.64 30 24.68 22.76 
30 21.56 19.71 35 24.76 22.84 
35 21.64 19.79 f,O 24.84 22.92 
40 21.72 19.86 45 24.92 22.99 
45 21. 79 19.94 50 25.00 23.07 
50 21.!!7 20.02 55 25.07 ~ 23.15 
55 21.95 20.0'1 hO 25.15 . 23.22 
60 22.03 2ft. 1 7 65 25.23 23.30 
65 22.11 20.25 70 25.31 23.37 
70 22.18 20.32 75 25.39 23.l.j 

75 22.26 20.40 80 25.46 23.53 
SO 22.34 20. L, 7 85· 25.54 23.60 
85 22.42 20 .. 55 90 25.62 23.68 
90 22.50 70.63 ~5 ·25.70 23.76 

. 95 22.57 20.70 1.0600 25.78 23.83 
1.0400 22.65 20.78 
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SPECIFIC SPECIFIC 

GRAVITY % STARClI GRAVITY % DY. '7. STARCH 

1.0605 25.86 23.91 1.0855 29.77 27.72 

10 25.93 23.99 60 19.84 27.80 

15 26.01 24.06 65 29.92 27.83 

20 26.09 2/; • V, 70 30.00 27.95 

25 26.17 21'.21 75 30.08 28.03 

30 26.2S 24.29 80 '30.16 28.11 

35 26.32 2/,.37 85 30.23 28.18 
40 26.40 24.44 90 30.31 28.26 
45 26.43 24.52 95 30.39 28.34 

50 26.56 24.60 1.0900 30.47 28.41 
55 . 26.64 24.67 OS" 30.55 28.49 
60 26.71 24.75 10 30.62 28.56 
65 26.79 24.82 15 30.86 28.64 
70 26.87 24.90 20 30.78 2B.72 

75 25.95 24.98 25 30.86 28.79 
80 27.03 25.05 30 30.94 28.87 
85 27.10 25.13 35 31.01 28.95 
90 27.18 25.21 40 31.09 29.02 
95 27.26 25.28 45 3l.17 29.10 

1.0700 27.34 25.36 50 31.25 29.11 
05 27.42 25.44 SS 31.33 29.25 
10 27.50 25.51 60 31.41 29.33 
15 27.57 25.59 65 31.48 29.40 
20 27.65 25.66 70 31.56 29.48 

25 27.73 25.74 75 31.64 29.56 
30 27.81 25.82 80 31.72 29.63 
35 27.89 25.89 85 31.80 29.71 
40 27.96 25.97 90 31.87 29.79 
45 28.04 26.05 . 95 31.95 29.86 
50 28.12 26.13 1.1000 32.03 29.94 
55 28.20 26.20 05 32.11 30.01· 
60 28.28 26.28 10 32.19 30.09 

• 65 28.35 26.36 15 .' "32.26 30.17 
70 28.43 26.43 20 32.34 30.24 
75 28.51 26.51 25 32.42 30.32 
80 28.59 26.59 30 ~32.50 30.40 
85 28.67 26.65 . 35 32.58 30.47 
90 28.74 26.71, 40 32.65 . 30.55 
95 28.82 26. SI 45 32.73 30.62 

1.0800 28.90 26.89 50 32.81 30.70 
OS 28.98 26.96 55 32.89 30.78 
10 29.06 27.04 60 32.97 30.85 
15 29.14 27.11 65 33.05 30.93 
20 29.22 27. J 9 70 33.12 31.01 
25 29.30 27.27 75 33.20 31.08 
30· 29.37 27.34 80 33.28 31.16 
35 29.45 27.42 85 33.36 31.24 
40 29.53 27.50 90 33.44 31.31 
45. 29.61 27.57 95 33.51 31.39 
SO 29.69 27.65 1.1200 33.59 31.46 



SPEClFeC 
GRAVITY 

1.1205 
10 
15 
20 
25 
30 
3S 
40 
45 
50 
55 
EO' 
65 
_70 
,75< 
80 .. 

'85 
~90 

95' 
1.1300 

OS 
; le' . 
15 
:20 
25, 
30 . 

35 
40' .. 
'45 ~ 

·50' " 
55 '::' 
60.~ 

65 
-70": 
'15:, 
80' -
85 ~ .. 
90 
9S 

1.1400 
05 

.10 
15 
20 
'25 
30 
·35 : 
40. e 
4:5 : 
50 ' 

35.23 
35.31 
35.39 
35.46 
35.54 
35.62 
35.70 
35.77 
35.85 
35.93 
36.01 
36.09 
35.16 
36.24. 
36.32,·:, 

, 36.40. '.', , 
36.48,I' 
36.55 
36.63 
36.71 
36.79 
36.87 
36.95, 
37.02 
37.10 
37.18 
37.26 
37.34 
37.41 
37.49,',: 
37.57' ,o[ 

37.65'. :' 
37.13. 
37.80 .' 
37.88.:' 
37.96 ' ' 
38. 04~ 
38.1'2 . 
38.1:~r 
38.27 
38.35 
38.43 
38.51 
38.59 
38.66 
38.74 
38.82 
38.90 
38.98 
39.05: 

;" STARCR 

33.07 
1~ 1 ~ ... - .. -

33~22 

3J~3Q 

33.37 
33.45 
33.52 
33.60 
33.68 
33.75 
33.83 
33.91 
33.93 
34.06 
34:14 
34~21 

34;'29 
34.36 
36. .1"'-
34.52 
34.5? 
34.67 
34.75 
34:82 
34,,90 
34.'l7 
35.05 
35.13 
35.20 
35,28 : 
35.315 
35;t,.) 
35.51 
35.59 
35.66 
35.74 
35.81 
35.l19 
35.97 
36~Qh 
361i 
3ry~2!} 

36.27 
3(: .. 35 
36.[,'2 
35.50 
36.58 
36.65 
36.73 
35.S1~ ~ . 

SPECIFlC 
GPJ,Vrf'Z 
~~~-

1.1455 
60 
65 
70 
75 
80 
85 
90 
95 

1.1500 
05 
10 

.15 
ezo 
:25, 
,:30 ~: 
:35 ' 
r40' 
:',5 
50 
55: ' 

,60 
65 
'70, . 
75 . 

30, . 
85 '.; 

'90 '" 
:95,~ 

1.1600 < 
:05,')': 
"Ul'~ 
15 
';>0 r~ 
,25': 
'30 ~', ' 
'3.5 é': 

1,5 e,' 

;50 

55 
.(jO 

65 
70 

'75 
,no' , 
85 ~.~ 

90 ' 
'95 ' 

1.1700 :' 

% D.H, 

39.13 
39.21 
39.29 
39.37 
39.44 

'39.52 
39.60 
39.68 
39.76 
39.84 
39.91 
39.99 
40.07 
40.15, " 
40.23. ,~ 
40.30.':' 
40.38 -
40.46 '; 
40.54 
40.62 
40.69 , 
40.77 ." 
40.85.': 
40.93 
41.01 
41.08 
41.16 
41.24 " 
41.32, ',.-
41.40. 'r, 
41.48. e~ 
4155 
41.63. 
41. n. '.~ 
41. 79.' o 
1,1.87. ,: 
41.94 ~, 

42.02 , .,. 
42.10,' 
42.18 . 
42.26 
42.33 
42.41 
'42.49 . 
42.57 .. " 
42.65 
42.72 .' 
42.80, . 
42.88' 
42.96 

% STARCH 
~---

36.88 
36.% 
37;04 
37.11 
37.19 
37.26 
37.34 
37.42 
37;49 
37.57 
37~65 

37.72 
37.80 
37:87 
37;95 
38>03 
38:10 
38;18 
38.26 
38.33 
38.41 
38,49 
38 • .56 
38:64 
38.71 
38.79-
38.87 
38;'94 
39.'.02 
39::1'0 
39.;18 
39I25 
39:33 
39:41 
39.'48 
39:56 
39.'{54 
39.'11 
39 :'79 
39:86 
39:94 
"o.,02 
40.09 
40:,17 
40:25 
40.32 
1.0.40 
40.47 
40.35 
40.63 

I 
1 

I 
I 
; 

I 
! 

I 
I 
I 
I 
¡ 
I 
i . , 
I , 
I , 
I 



~?ECIFIC 

CAYITI. /0 D.l!. f:. STAf..CH -_ ... _~ 

=- .1705 43.04 40.70 
10 t,3.12 40.75 
15 43.19 l,D. C6 
20 43.27 40.93 
25 43.35 41.01 
30 43.43 41. 0'3 
35 43.51 H.16 
4D 43.59 41.24 
45 43.65 41.31 
50 43.74 41.39 
55 43.82 l;1.47 
60 43.90 41.54 
65 43.98 41.62 
70 44.06 41. 70 
75 -44.13 41. 77 _ 
80 44.21 41.84 
85 44.29 41. 92 
90 44.37 42.CO 
95 44.45 42.07 

1.1800 44.52 42.15 
05 44.60 42.22 
10 44.68 42.30 
15 44.76 42.38 . 
20 44.83 42.45 
25 44.91 42.53 . 

--30 44.99 42.61 
35 45.07 42.68 
40 45.15 42.76 
45 45.22 42.84 
50 45.30 42.91 
55 45.38 42.99 

" 
60 45.46 43.06 
65 45.54 43.14 
70 45.61 43.22 
75 45.69 43.29 
80 45.77 43.37 
85 45.85 43.45 
90 45.93 43.52 
95 46.00 43.60 

1.1900 46.08 43.67 
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METHODOLOGY OF THE TRIALS 

The cassava Breeding Program 1s releasing "ach year a reasonable 
amollnt of elite ffi'lterial that 1s multipliecl to be tested under regio:::!al 
trials by the agronomy unit. 

It has been said before t:hat the level of technology under "hich 
varieties are tested shollld be uniformo If sope different technology is 
relevant to teste another trial must be planted 'Jith that technalogy so 
that a comparison can be done~ 

" Each year the materüüs showing the best hehavior in a given zone 
can b.s: distributed to farrners after testing aml evaluation. This distri­
bution 15 done by the national ageney through field days, after the re -
gional trial is harvested. le is important to note that ;.re do not promo­
te the field day. The National Agen~y cooperating".áth us is the one that 
makes the invitations and \le participate to give relevant informatiau 
about results new finding as naw measures of control of pests and diseases 
ana cultural practices. 

No variety i5 recommended. Farmers will take home any variety they 
want according to the results they have" observed and to their preferences 
too. The economy unit makes a record of farmers to follo!> up on their 
results «ith the ne" varietíes sinee they may test them under their ~ 
teennology. 

Fermers do not have hetter materiaIs beeause the have not had 
enough ~arieties ta seleet from, in the pasto Sinee CIAT manages che 
largest collection of cassava germpIasm the posibilities of finding 
superior varieties for eaeh zOne are very promising. " 

"le need a goad caIlaboration of National Agencies because théy 
:wi11 be the ones responsible for the multiplication, prórnotion, technical 
assistanee, credit and marketing. These collaboration must be on a 
continous bas1s so it will previde the benefit of" promising elite materials 
replacing the local varietícs, thereby obtaining inmediate or near-term 
yield and production increases. 

STRATEGY TO SELECT PROHISIHG VARIETIES 

lt is relevant to hriefly describe the two strategies commonly 
used. The tirst strategy, sorr,eho" eonservative, would pcrmit the testing 
of the same n~terials over three years without elirninating any material 
until the end of the third year. Decision ovar their naming as a variety 
wouId be based Oj exeellenee of performance throughout eeologieal zones 
during the t;hree yea~s. 

" The second strategy would only seleet for furth'er testing those 
materiaIs ...,hich have been definitely superior in that year's trial, 
discarding any material that doee not show excellent perfomance tbe first 
time. Materials passing this rigid test would be tested during a total of 
three years after which they may become candidatas to be narned as variet.ies. 
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Th~ l~in probleQ with the first strategy is that it accumulates 
large nmrbers of materials in a very short time. H","ever, one would expect 
that Hith the second stratc¡;y the n"",ber of materials to be tested each 
year would re~~in more or less the same. This latter strategy would 
probably also lead to fel,er named varieties being released. 
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