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Tropical root crops are impatant staple food for 
about a third of the world I s population. In this paper the 
production and consumption of tropical root crops by major 
world regions and individual countries are analysed. Some 
of the world I s leading producers and consumers of tropical 
root crops are China, Nigeria and Brazil. The annual global 
per capita consumption is bout 70 kg. The nutritional content 
of tropical root crops is discussed next, followed by a re­
view of some nutritional studies done in India, Zambia, Bra­
zil and the South Pacific. In some countries tropical root 
crops supply up to 75 per cent of the kilojoules in the daily 
diet. Tropical root crops have high return to energy expendi­
ture in their production. The various utilization methods 
of tropical root crops are then discussed. There is very 
little international trade in tropical root crops, the main 
products being cassava pellets and starch. Most of the trade 
is domestic nature, consisting of fresh tubers for urban 
markets. The contribution of tropical root crops in the agri­
cultural economy of the main producing nations varies great­
ly. It ranges from about 25 per cent in a highly subsistence 
oriented economy like Papua New Guinea, 10 per cent in a 
semi-subsistence economy like Fij i and only 2 per cent in 
highly commercialized economy like Japan. The development 
potential of tropical root crops is very high because they 
can produce large amounts of food per unit of labour or time, 
they are well adapted to a wide range of environments and 
have a strong inter-dependence with man. It is argued that 
in this hungry world tropical root crops have a major role 
to play in meeting the food needs or rural and urban popula­
tions of the less developed countries. Rural development 
programs in many less developed countries would have greater 
chances of success if they were strongly integrated with 
tropical root crops development programs. 
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RESUME 

Les plantes a tubercules tropicales 

pour un monde affame 
aliments 

Le<:J pi'.ante<:J a tubeltcui'.e tltop{cai'.e<:J Mnt de<:J ai'.{ment<:J de 
bMe {mpolttant<:J pOUlt env{lton un tielt<:J de i'.a popui'.aUon mond{ai'.e. Dan<:J 
cette communication, on anai'.lj<:Je i'.a pltoducUon et i'.a conMmmat,(on de 
pi'.ante<:J a tubeltcui'.e tltop{cai'.e<:J daM i'.e<:J pMnc-ipai'.e<:J lteg{on<:J de d{velt<:J 
palj<:J. Quei'.que<:J un<:J de<:J gltand<:J pltoducteUlt<:J et conMmmateult<:J mond.iaux 
Mnt i'.a Ch.ine, i'.e N.igeMa et i'.e Blte<:J.ti'.. La conMmmat.ion annuei'.i'.e gtobai'.e 
10M hab.{tant eM d ' env.ilton 75 I<g. En<:Ju.ite on d.i <:J cute ta teneUlt en 
<:Ju<:Jbtance<:J nutMt,( ve<:J de<:J pi'.ante<:J a tubeltcui'.e tltop{cai'.e<:J pu.i<:J on plte<:Jen­
te une Itevue de quei'.que<:J etude<:J nutMUonnei'.i'.e<:J 6a.ite<:J en Inde, en 
Zamb.ie, au Bite <:J.i i'. et dan<:J i'.e Pac-i6.{que Sud. DaM celtta.in<:J palj<:J, i'.e<:J 
pi'.ante<:J a tubeltcui'.e tltop.icai'.e<:J 60Ultn.iMent jU<:Jqu ' a 75 pOUlt cent de 
i'.a Itat.ion cai'.oMque quot.id.ienne. Le<:J pi'.ante<:J ltac-ine<:J tJtop.icai'.e<:J Itentab{­
i'..t<:Jent b.ien i'.' eneltg.ie .inveM.ie dan<:J i'.eUlt pltoduct.{on. 

En<:Ju.{te on d.i<:Jcute i'.e<:J d.ivelt<:Je<:J methode<:J d ' uUi'..tMt.ion 
de pi'.ante<:J a tubeltcui'.e tltO p-icai'.e<:J. Ii'. Ij a peu de co mmeltce {nteltnat{o­
nai'., i'.e<:J pMnc-ipaux pltodu.it<:J etant i'.e<:J cOMette<:J et i'.' am.idon de man-ioc. 
La pi'.u<:J gltande pMt.{e du commeltce e<:Jt de natUlte domeMique et con<:JiMe 
en i'.a 60Ultn.{tUlte de tubeltcui'.e<:J blta.i<:J pOUlt i'.e<:J maltche<:J Ultba.in<:J. La 
contlt.ibut.{on de<:J pi'.ante<:J a tubeltcui'.e tltop.icai'.e<:J dan<:J i'.' econom-ie agJ[{coi'.e 
de<:J gltande<:J nation<:J pltoductltice<:J vaJtie con<:J.ideltabi'.ement. Ei'.i'.e e<:Jt 
d ' envilton 25 pOUlt cent dan<:J une econom-ie 60lttement oJ[{entee velt<:J i'.a 
<:Jub <:J-iMan ce comme cei'.i'.e de i'.a PapouM-ie-Nouvei'.i'.e Gu.inee, 10 pOUlt 
cent daM une econom-ie hautement commeltc-iai'..t<:Jee comme cei'.i'.e du Japon. 

Le potent.{ei'. de de vei'.oppement de<:J pi'.ante<:J tltopicai'.e<:J eM 
tlte<:J ei'.eve pMce qu' ei'.i'.e<:J peuvent pltodu.ilte de gltande<:J quant.iU<l df! 
nOUltMtUlte pM unite de ma.in d'oeuvlte et ont une 60ltte <:J Ijmb-i 0 <:J e 
avec i'.' homme. On demontlte que daM ce monde a66ame i'.e<:J pi'.ante<:J 
a tubeltcui'.e tltop-icai'.e<:J ont un pi'.u<:J gltand Itoi'.e a jouelt dan<:J i'.a Mt.i<:J6ac­
t.{on de<:J be<:Jo-iM ai'..tmenta.ilte<:J de<:J popui'.at-ion<:J ItUltai'.e<:J et Ultba.ine<:J de<:J 
palj<:J mo.in<:J devei'.oppe<:J. 

Le<:J pltogltamme<:J de de vei'.oppement Itultai'. dan<:J beaucoup 
de palj<:J peu de vei'.oppe<:J aUlta.ient de ptu<:J gltande<:J chance<:J <:J I .ii'.<:J eta.ient 
60Jttement .integlte<:J aux pltogltamme<:J de de vei'.oppement de<:J pi'.ante<:J a 
tubeltcui'.e tltopicai'.e<:J. 

F.tnai'.ement, on 6a.it de<:J conci'.u<:J.ion<:J geneltai'.e<:J et de<:J Itecom­
mandat-ioM pOUlt i'.a Itecheltche et i'.e de.vei'.oppement de<:J pi'.ante<:J it tubelt­
cui'.e tltop-icai'.e<:J en agltonom-ie, en <:J1j<:Jteme de pltoduct.{on, lte<:J<:Joultce<:J 
geneUque<:J, amei'..toltat-ion genet-ique, mai'.ad-ie et pMMUe<:J, <:Jtocizage, 
ut-ii'..t<:Jat,(on et commeltc-iai'..t<:Jat.{on. 
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GIANT SWAMP TARO (Cyrtosperma chamissonis) IN KIRIBATI 

SUMMARY 
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Kiribati is a small island state consisting of 33 
coral atolls in the Central Pacific. The only important staple 
root crop is the giant swamp taro (CYY'tospeY'ma chamissonis Schott) 
Merr.). known locally as babai. Babai is grown in pits dug 
down to the water lenses of the atolls. Its production is 
very labour intensive. Yields of babai in different atolls 
vary greatly and range between 10-25 t/ha/year. In this 
extremely resource restricted environment the production of 
any crop is difficult. A project designed to produce large 
quantities of babai on commercial lines on Tarawa atoll may 
be an important stategy in reducing dependency on imported 
foods by the urban population. 

RESUME 

K,i.Jt-ibat.i. e.M un pe.t-Lt e.tat -iMuta-i.lte. compoM de. 33 atoUo 
coltaue.no dano te. ce.ntlte. du Pac-i6,Lque.. La oe.ute. cuttUILe. de. Itac-ine. de. 
baoe. e.ot te. tMO ge.ant (c. chamissonis Schott) Me.JtJt.). appe.U tocate.me.nt 
"baba-i.". Le. "baba-i." e.M cutUve. dano de.o bOOOe.O Clte.uoe.e.o juoqu' a ta 
nappe. phJte.at-ique. de.o atotto. Sa PJtoducUon e.M haute.me.nt conMmmatJt-ice. 
de. ma-i.n d' oe.uvJte.. Le.o Ite.nde.me.nto vM-ie.nt cOM-ide.Jtabte.me.nt a tJtave.Jto 
te.o atoUo. aUant de. lOa 25 tl hal anne.e.. DaM ce. m-iue.u aux Ite.MOUILCe.o 
e.xtJte.me.me.nt Um-iUe.o. ta pJtoduct-ion de. to ute. CuitUILe. e.M d-iU.ic-ite.. Un 
pJtogJtamme. v.ioant a pltodu.iJte. de. gJtande. quant-iU de. baba.i OUIL de.o baoe.o 
comme.Jtc-iate.o oUIL t' atoU. de. TMawa pOUILJta-Lt e.tlte. une. otJtaUg-ie. de. vate.UIL 
pOUIL Ite.du.ilte. ta de.pe.ndance. de. ta poputat-ion UlLba-i.ne. at' e.gMd de.o 
aUme.nto -impoltte.o. 
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AROID IMPROVEMENT IN THE EASTERN CARIBBEAN 
AN UPDATE OF THE AROID/ARROWROOT PROJECT 

(Ame.Uol1.at.i.on de.0 Al1.o·.i.de.e.-!J dan-!J ta CMci.i.be. Ol1.-ie.ntate. 
Une. m-i-!Je. a JOWl. du Pl1.oje.t Al1.u".i.de.e.-!J/AJVtow.l1.oot) 

H. ADAMS (1), PATTANJALIDIAL (1), G_ BROWN (2), B. COOPER (3) 

and A. CLARKE (1) 

(1) The CAROl, the CAROI/EDF "Aroids"Arrowroot" Project, Botanic Gardens 
Roseau, Dominica 

(2) Root Crop Agronomist, CAROl, St. Augustine, Trinidad 

(3) CARDI/EDF "Aroids/Arrowroot" Project, CAROl, Kingstown, St. Vincent 

SUMMARY 

The work on aroid improvement from mid-1982 to the 
present in the English speaking islands of the Eastern 
Caribbean, was reported. The crops studied were dasheen (Colo­
casia esculenta (L.) Schott var. esculenta) , eddoe (Colocasic. escu­
lenta (L.) Sc hot t var. antiquorwn) and t anni a (Xanthosoma s pp. 
Schott) Research and Development work based on constraints i­
dentified in CARD! farming systems root crop and aroid 
production surveys, yielded the following results descrip­
tion of one hundred (100) aroid cultivars ; the identification 
of eleven (11) "elite" tannia cultivars the selection of 
three (3) tannia hybrids ; the development of systems for 
the multiplication of "clean" tannia plants ; the description 
of the "tannia root rot disease", its cause and methods for 
its management. An improved package of practices for tannia 
production was tested and the shelf-life of dasheen corms 
was prolonged to over four (4) weeks. Recommendations for 
further work in the major activities are made. 

RESUME 

Le.0 tl1.a'.'aux. POWl. i'ame.i.i.oltat.i.on de.-!J Mo.tde.e.0 de. ta m.i.-1982 
a aujoWl.d' hu.i., daM te.0 ·Ue.-!J angiophone.-!J de. ia CMa.tbe. olt.i.e.ntate., ont 
e.te. plte.0e.nte.-!J. Le.-!J cmtWl.e.-!J 0u.i.vante.-!J ont e.te. e.tud.i.e.e.-!J : dach-ine. ( Coloca­
sia esculenta (L) Schoot VM. escuZenta) , madelte. glta.i.ne. (c. escuZenta 
(L.) Schott VM. antiquorum) e.t Maianga (Xanthosoma -!Jpp. Schott). Le.-!J 
tJtavaux. de. lte.che.ltche. e.t d' appt.i.cat.i.on baM-!J -!JWl. de.-!J e.nquete.-!J de. pltoduc­
t.i.on du CARDI -!JWl. te.-!J -!JLj-!Jteme.-!J d' e.x.pto.i.tat.i.on de.-!J piante.-!J a tube.ltcme.-!J, 
ont condu.i.t aux. lte.-!Juitat-!J -!Ju.i.vant-!J : de.-!JCJt.i.pt.i.on de. ce.nt emU VM-!J d' MOt­
de.e.-6 .i.de.nt.i.6{caUon de. onze. cutUVM0 "e.iae." de. maianga ; -!Je.te.cUon 
de. tJtO{-!J hLjblt.i.de.-!J de. maianga ; te. de.ve.toppe.me.nt de. -!JLjMe.me.0 de. muit.i.­
pUcat.i.on de. piant~ "~a.i.nY' de. maianga ; ta de.~CJt.i.pt.i.on de. ia "maiadi.e. 
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de ta POUJu1..itwz.e de-ll l1.ac.ine-ll du maianga", -Ile-ll cau-lle-ll et te-ll me.thode-ll 
de tutte. Un eMembte de pl1.at.ique-ll am e.i.i 011. e.e-ll powz. ta pl1.oduct.ion du 
maianga a e.te. te-llte. et ta dwz.e.e de COMel1.Vat.ion de-ll l1.e.coite-ll de dach.ine 
a e.te. pOI1.te.e a quaue -Ilema.ine-ll. Nou-ll pl1.e.-IlentoM de-ll l1.ecommendaUoM 
powz. de 6utwz.e-ll l1.echel1.che-ll daM te-ll pl1..inc.ipaux doma.ine-ll. 

INTRODUCTION 

The edible aroids (Colocasia spp and Xanthosoma spp 
Fam ARACEAE) are a traditional staple food for the people of 

the Eastern Caribbean Islands. Tannia (Xanthosoma spp), dasheen 
(Colocasia esculenta var. esculenta) and eddoes (Colocasia esculenta 
var. antiquorum) are the principal edible aroids grown. Banana 
or tree crop based production systems predominate on small 
subsistence farms. Pure stands are rare. Over the past decade 
there was a trend of increasing aroid exports both to the 
Caribbean Region and the U. K., from the Eastern Caribbean 
and particularly from Dominica (Table 1). 

Table l. Exports of Aroids and other root 
crops fromDominica, metric tons. 

Crop/Year 1977 1978 1979 1980 1981 1982 1983 1984 

Dasheen 217 214 101 107 192 174 331 413 

Tannia 227 182 83 55 139 123 174 227 

Yam 92 63 28 12 27 39 70 91 

Sweet potato 18 10 6 3 3 3 8 10 

Source Annual Overseas Trade Reports. Central Statistics Office, 
Roseau. 
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USING LEAF DRY BIOMASS TO IMPROVE TARO 
(COLOCASIA ESCULENTA) PRODUCTION SYSTEM 
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ie J.>1.jJ.>te.me de p11.oduct-ion du TMO (CoiocM.i.a eJ.>cuienta) 
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SUMMARY 

Taro (Colocasia esculenta) le af inf ormation was used 
to determine how evapotranspiration (ET) varied with growth 
stage and to predict foliage (Le., lamina and petiole) dry 
biomass production. The ET study was conducted during 1981 
and 1982, and the foliage study was conducted during 1982 
and 1983. Both studies were conducted on a flooded Pahokee 
muck (Lithic mediasapl'ist) organic soil. Leaf area index (LA!) 
increased gradually from April to July, rapidly from July 
to September and remained relatively constant thereafter. 
Taro ET was strongly dependent upon the plant growth stage, 
specifically the LA!. Taro ET was estimated from the available 
standard pan evaporation (SPE), and the ETjSPE ratio. The 
ET jSPE ratio was closely related to LA!, being between 0.9 
and 1.0 when LA! was less than 1.0 and between 0.73 and 0.75 
when LA! was greater than 1.0. 

Foliage harvests to two to four month intervals 
were better for sustained maximum production than monthly 
harvests. Leaf lamina constituted an increasingly greater 
proportion of the total foliage as harvest interval increased. 
Harvesting economics may dictate that the longer harvest 
interval (3 or 4 months) is preferable. 

RESUME 

Une .i.nt011.mati.on J.>Wl. ia teu..i.ite de tMO (Colocasia esculenta) a 
ete. ut.ie.i.J.>ee POWl. detvr.m.i.nvr. comment i' e.vapotJr.anJ.>p-i.11.at-i.on (ET) vM.i.e 
avec ie J.>tade de C11.o-i.Mance POWl. p1Z.e.d-i.1Z.e ia p1Z.oduct-i.on de b-i.omaMe 
Mche (umbe et peti.oie). L'e.tude de ET a e.te. condu..i.te en 1981 et 1982, 
et ceite du teu..i.itage en 1982 et 1983. LeJ.> deux etudeJ.> ont ete. condu..i.teJ.> 
J.>Wl. Mf. J.>ubmvr.ge. 11..i.che en mat-i.e.1Z.e o11.gan-i.que. L' -i.ndex de J.>Wl.tace toe.i.a.i.11.e 
(LAI) J.>' acC11.o-i.t p11.og11.eM.(vement d' aV1Z.-i.i a j u..i.itet, 1Z.ap.i.dement de ju..i.itet 
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a oe.pte.mbl1.e. e.t de.me.WLe. l1.e.£at-Lve.me.nt otab£e. apl1.e.o. ET de.pe.nd e.tl1.o{te.me.l1t 
du Made. de. CJlO-LMal1ce. du tMo, PMt-LcuUe.l1.e.me.l1t £e. LAI. ET a e.te. e.M{me. 
a pMtn du bac Mal1dMd d' e.vapol1.at-Lol1 (SPE) e.t du .wPPO,!t ET /SPE. 
Ce. l1.appol1.t e.tait ti1.e.o Ue. au LAI, ave.c J, 9 e.t 1, C POLL! W] LAI -L11{,e.l1.-Le.WL 
a I,D e.t 0,73 e.t 0,75 paWL LAI oUpe.l1.-Le.WL a I,D. 

La l1.e.coUe. du {,e.uiH,age. a -Ll1te.l1.vaU .. e.o de. de.ux a quatl1.e. mO-Lo 
conve.l1ait daval1tage. a une. pl1.oductwl1 OQute.nue. que. La l1.e.coHe. me.noue.€te.. 
La Pl1.0POl1.t-L0I1 de. Umbe. {,otwne. 0 I aCCJlO{Ma{t dal10 te. total du {,e.U{ttage. 
ave.c ta l1.e.ductiol1 de. f'inte.l1.vaHe. de. l1.e.colte.. L I -Ll1te.l1.vaU,e. de. 3-4 mO-Lo 
POWLl1.ait te. m-Le.ux l1.e.pol1dl1.e. aux dOI1I1e.e.o e.col1om{que.o de. ta l1.e.cotte.. 

INTRODUCTION 

Wetlands are common features of humid regions 
covering over 230 million hectares world wide (Angle and 
Wolseley, 1982). Generally these sites are among the last 
to be cultivated in a region, even though their potential 
for crop production often is recognized. In almost all cases 
drainage is the first step in developing wetlands for agricul­
tural use. However many now recognize that wetlands play a 
useful and important role in the environment. They are sites 
for water storage, aquifer recharge, water purification, and 
provide habitat for many types of wildlife (BROWDER et al., 
1975). Permanent drainage largely eradicates the beneficial 
aspects of wetlands. In most cases drainage requires very 
large capital outlays at the outset, and high operating 
expense for maintenance of the system and fuel charges for 
pumping. 

Utilization of flood-tolerant crop plants would 
allow production on wetland sites without imposing continuous 
drainage. The ideal crop would be one that can tolerate 
flooding, but that does not absolutely require it. This would 
be particularly useful in a region like the Florida Ever­
glades, which has fairly distinct wet and dry seasons. Taro 
(Colocasia esculenta) is a wetland crop cultivated in many tro­
pical and subtropical areas of the world where it is parti­
cularly important as a staple food (CHAPMAN, 1964 F.A.O., 
1974). Taro foliage can be utilized for silage (STEINKE et 
al., 1982) and the entire plant can be utilized for biomass 
conversion into various energy forms. In most locations, taro 
has a number of advantages as a biofuel relative to other 
aquatic crops such as rice (Oryza sativa). Taro has fewer pest 
problems, total biomass production probably is greater, and 
much of this in the form of easily convertible materials. 
Several drawbacks to taro include an 8 to 10 month minimal 
growing season, the necessity for vegetative propagation, 
and the paucity of production information. 

Leaf area index (LAI) is often used as an indicator 
of plant growth and for evaluating assimilation and trans­
piration rates in plant physiological studies. This parameter 
is frequently used to study dry biomass production (AASE, 
1978 ; ASHLEY et al., 1965 ; CHAPMAN, 1964 ; EZUMAH, 1972 ; 
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LE POINT SUR LE GENRE XANTHOSOMA (MACABO): SYSTEMATIQUE 
BOTANIQUE ET ETHNOBOTANIQUE 

RESUME 

Genw.. Xanthol.lOma: Up-date KnowR..e.dge about Taxonomy 
Botany and Ethnobotany 

s. NZIETCHUENG 

Institut de la Recherche Agronomique. 
B.P. 44 Dschang. CAMEROUN 

La taxonomie des especes cultivees et sauvages du 
genre Xanthoooma est sujette a beaucoup de controverses. 
Nous avons rassemble les informations disponibles sur ce 
point. 

Plusieurs especes sont cultivees pour leurs tubercu­
les et leurs feuilles; les principales formes d'utilisation 
sont rapportees. 

Xanthoooma est une monocotyledone herbacee, de grande 
taille (1 a 2 m). La partie souterraine comprend un tuber­
cule-mere, des tubercules-fils et des racines. La partie 
aerienne est composee des feuilles entieres emboitees les 
unes dans les autres; des inflorescences portant de bas en 
haut des fleurs femelles fertiles, des fleurs femelles 
steriles et des fleurs males fertiles. 

La floraison dans les conditions naturelles est rare. 
L'utilisation d'un regulateur de croissance (acide gibberel­
lique) permet d' induire experimentalement la differenciation 
florale chez cette espece et d' obtenir par hybridation des 
semences. 

SUMMARY 

Taxonomy Ob w.i.td and cuU.i.vated opec.i.eo Ob Xanthosoma .i.o 
.i.n a conbuoe otate.. We. have. gathe.Jte.d .i.nbOJtmat.i.ono on th.i.o po.i.nt. 

Many ope.c.i.e.o Me. cuU.i.vate.d bOll. the..i.Jt coJtmo, coJtme.to, and 
te.ave.o; ma.i.n 60Jtmo 06 ut.i.Uzat{on Me. Jte.pOll.te.d. Xanthosoma.i.o an he.Jtba­
ce.ow.. ptant w.i.th 1 to 2 m he..i.ght. The. unde.JtgJtound PMt .{O 601l.me.d 
by coJtm, coJtme.eo and Jtoot; the. above. gJtound pMt cono.i.ot.{ng 06 te.ave.o 
6.{t toge.the.Jt and .{n6toJte.o ce.n ce.o cono.{ot.i.ng 06 de.noe.ty packe.d 6towe.ll.o 
601l.m.i.ng the. opad'{x. 
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Xanthosoma pILoduce<> 6towelL<> onty <>polLadicatty. Cond{tion<> 
6avolLing the natUILat ttowelLing aILe not wett hnown. The u<>e 06 g.i.bbeILet­
tic acid pILomote<> <>ucce<><>6ut 6towelL.i.ng and {t i<> pOMibte to obta.i.n 
tILue <>eed<> w.i.th alLt.i.6.i.ciat hybtzJ.d.i.zat.i.on 

INTRODUCTION 

Cotoca<>.i.a (Taro) et Xantho<>oma (macabo) sont les deux 
principaux genres de la famille des Aracees, largement 
cultives dans les zones tropicales et subtropicales. Les 
tubercules de Xantho<>oma constituent l'aliment de base pour 
une grande partie des populations latino-americaine, antil­
laise et africaine (COURSEY et HAYNES 1970, LYONGA 1979, 
ADAMS et PATTANJALIDIAL 1983, NZIETCHUENG 1984). D'apres 
COURSEY (com. pers. 1983) XanthoMma est moins etudie que 
CotocM.i.a. 

Notre etude se propose de rapporter 
connaissances relatives a la taxonomie, 
et la botanique de XanthoMma completees par 
des travaux recents que nous avons effectues 
au Cameroun. 

l' essentie1 des 
l'ethnobotanique 

les resultats 
sur cette plante 

I. GENRE XANTHOSOMA: DONNEES BIBLIOGRAPHIQUES SUR 
L' ETHNOBOTANIQUE ET LA TAXONOMIE DES ESPECES 
CULTIVEES ET SAUVAGES 

1.1. Origine du genre Xantho~oma 

XanthoMma est une plante herbacee, monocotyledone 
de grande taille (1 a 2 m) , a feuilles entieres, emboi tees 
les unes dans les autres. 11 est originaire de l' Amerique 
tropicale et sa culture date des temps precolombiens (STEHLE 
1949, PURSGLOVE 1972, PLUCHNETT 1976). 

Sa culture est tres importante dans les iles Cara­
Ibes. 11 fut introduit en Afrique de l'Ouest vers 1es annees 
1840, probablement par les missionnaires Indiens (DOKU 1980). 
De la il s' est repandu dans les autres pays du Golfe de 
Guinee. Le macabo est aussi cultive en Oceanie et en Asie 
du Sud-Est, (MASSAL et BARRAU 1956). sa culture, comme celle 
du Cotoca~ia est pantropicale mais le macabo reste superieur 
a ce dernier de par son rendement et son gout. le macabo 
est beaucoup plus cultive en Afrique de l'Ouest. 

1.2. Quelques donnees sur l' ethnobotanique du genre 
Xantho~oma en Amerique tropicale et Afrique 
Occidentale 

Les especes cultivees de XanthoMma le sont pour leurs 
tubercules et leurs feuilles. Elles sont connues sous divers 
noms en Amerique tropicale et Afrique Occidentale (NZIETH­
CHUENG 1985). Certains noms sont utilises aussi bien pour 
designer le Xantho~oma que le Cotoca~.i.a. Comme aliment XanthOMma 
est plus important dans les Caralbes que dans les autres re-
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BREEDING ALOCASIA MACRORRHIZA CL.) SCHOTT IN WESTERN SAMOA 

Seiection de Aioccv.,.i.a maClI.OJVl.h.i.za (L.) aux Samoa Occidentale6 

JILL E. WILSON~ AB A. de GROOT*1nd ANNEMIE G. HERMANS** 

*Institute for Research, Extension and Training in Agriculture, 
University of the South Pacific, Alafua Campus, Private Bag, 

Apia, Western Samoa 

** Department of Tropical Crop Science, Agricultural Auniversity, 
Wageningen, Netherlands 

SUMMARY 

Although M.occv.,.i.a maCJl.oJVI.h.i.za is considered a minor edible 
aroid in the Pacific as a whole, it is a staple food in 
Western Samoa and a program to improve production has been 
initiated. As baseline information for a genetic improvement 
program, present cultural methods practiced by Samoan farmers 
have been described and a technique to estimate yield without 
harvesting, by estimating stem weight from circumference 
and length measurements, has been developed and used to 
estimate yields in a large number of farmer's fields. 

RESUME 

B.i.e.n que. Alocasia macrorrhiza M.i.t con6.i.de.lle. dan6 i'e.Me.mbie 
du Pac.i.{J.que. comme. une aIlo.i.de.e come6tibie m.i.neUlle, c' e6t un aUment 
de bcv.,e a Tonga et aux Samoa occidentaie6, et un pllogllamme d' ame.­
UOllatioYl de 6a plloduct.i.on e6t commence.. Au titlle d' .i.n6ollmation de bcv.,e 
pOUll un pJtogllamme d' ame.Uollation ge.ne.t.i.que, ie6 pllat.i.que6 cuitUllaie6 
actueUe6 de6 SamoaM ont e.te. de.CA..i.te6 et une. techn.i.que d' e6t.imat.ion 
du Ilendement 6aM lle.coUe (pall e6timat.ion du po.i.d6 de f.a t.ige Pall 
6a c.i.llcon6e.llence et 6a iongueUll) a e.te. m.i.6e au po.i.nt et ut.i.t.i.Me 6U1l 
un gJtand nomblle de cuitUlle d' expio.i.tant6. POUll de.veioppeJt ie6 
techn.i.que6 neceMa.i.lle6 au pllogllamme d' ame.t.i.oJtation ge.ne.t.i. que. , f.a 
pllat.i.que de f.a 6R..olla.i.Mn pall i' acide g.i.bb~ellique. a e.te. e.tudie.e et 
ie6 1le.6uitat6 Mnt d.i.6CUte.6. 
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QUELQUES CARACTERISTIQUES PHYSIOLOGIQUES DE 
PYTHIUM MYRIOTYLUM, AGENT PATHOGENE DE LA POURRITURE 

RACINAIRE DU MACABO (XANTHOSOMA SAGITTIFOLIUM) AU CAMEROUN 

Some Phy~.i.oR.og.i.ca1 ChMacteJU~ti.~ 06 Pyth.i.um MyJUotyR.um, 
Ca~a1 Agent 06 Cocoyam (XanthoMma Sag.i.tt.i.60Uum) 

Root Rot V.i.~eMe .i.n Cameltoun 

RESUME 

S. NZIETCHUENG 

Institut de 1a Recherche Agronomique, 

B.P. 44 Dschang, CAMEROUN 

Les resultats des etudes effectuees sur 
des differents milieux de culture, du pH, de la 
et de 1a lumiere sur la croissance mycelienne 
de reproduction de p, myltiotyR.um sont rapportes. 

l'influence 
temperature 
et le mode 

Le me me champignon secrete en milieu de culture des 
proteases, tres actives en milieu neutre et une pectineme­
thylesterase avec un optimum d' activite situe aux alentours 
de pH 7,0. 

SUMMARY 

Re~uU~ 06 Mudie~ pelt601tmed on the e66ect 06 dit6eltent cuUUlte 
media, pH, tempeltatUlte and ught on myceUa1 gltowth and mode 06 
Itepltoduct.{on 06 P. myriotylum Me Itepoltted. 

The ~ame 6ung~ pltoduce~ .in vUItO pltoteofyt.{c enzyme~ velty 
act.ive~ .in neutltaf med.ium and a pect.i.nemethyR.e~tfl.lz.a~e wUh opt.imum 
act.i vUy Mound pH 7.0. 
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LES ORIENTATIONS DE LA LUTTE CONTRE LE DEPERISSEMENT DU 
MALANGA (XANTHOSOMA SAGITTIFOLIUM) DANS LES ANTILLES 

(Cont,wi method-6 uJUentat-iun-6 agaA.n.ot 6ung.i .inducing tann.ia decUne) 

HOUNTONDJI Alphonse (1) et C.M. MESSIAEN (2) 

(1) Ingenieur agronome en stage a 1a Station de Patho1ogie Vegeta1e 
INRA-Guade1oupe 97170 PETIT-BOURG 

(2) Station de Patho1ogie vegeta1e 
INRA-Guade1oupe 97170 PETIT-BOURG 

RESUME 

Depuis plus d'une dizaine d'annees, le Malanga (Xan­
thomonas sagittifolium) connait de graves problemes phytosani­
taires dans les Antilles. L'agent primaire responsable de 
ce deperissement est Pythium mYl'iotylum DRECHSL, qui provoque 
des pourritures racinaires. Parmi les pesticides que nous 
avons testes, (Oxychlorure de cuivre, sulfate de cuivre, 
metalaxyl furalaxyl, phosetyl-al, Ethoprophos et propamo­
carbe), seuls le furalaxyl et l'ethoprophos semblent interes­
sants. Il serait aussi possible, d'envisager une lutte 
biologique par l'intermediaire de deux hyperparasites du genre 
Geotl'ichum. 

SUMMARY 

Folt molte than 10 yealtl:J, Tann.ia (Xanthosor.l0nas sagittaefolium) 
.i.1:J a66ected by a l:Jevelte de.cUne .i.n the We.ot Indian alte.a. The plt.i.malty 

agent 06 th.i.1:J decUne .i.1:J Pythium myl'ioty lum (DRESCHL) w.i.ch .i.nduce-6 
Itoot Itot. Among the pe-6t.i.c.i.del:J wh.i.ch welte te.oted (Coppelt ox.ychiolt.i.de, 
COppelt -6uiphate, metaiaxye, 6U1taiax.yi, phol:Jetyi-ai, e.thopltophol:J, 
pltopamocaltb) onf.y 6U1taiaxyi and e.thopltophol:J l:Jee.m to be .i.ntelte.ot.i.ng. 
It wouid be aiM pOM.i.bie to conl:J.i.delt a b.i..of.og.i..cai contltoi l:Jyl:Jtem, w.i..th 
the ul:Je 06 two hypeltpaltM.i..t.i.c 6unguI:J I:JtltaA.nl:J bdong.i..ng to the genUI:J 
Geotrichum. 



VI/Ih Symposium of the International Society for Tropical Root Crops, 
Gosier (Guadeloupe), 1-6 July 1985, Ed. INRA, Paris, 1988. 

EFFECTS OF METALAXYL AND BENOMYL ON POST-HARVEST DECAY OF 
CORMS OF DASHEEN COLOCASIA ESCULENTA (L.) SCHOTT 

SUMMARY 

H. ADAMS, PATTANJALIDIAL and A. CLARKE 
CARDI, Botanical Gardens 

P.O. Box 346, ROSEAU 
COMMONWEALTH of DOMINICA 

Tests were carried out to prolong the shelf life 
of dasheen corms. The dip in a mixture of 250 ppm metalaxyl 
and 500 ppm benomyl preserved the dasheen corms in excellent 
condition for up to 4 weeks at ambient conditions. Pythium spp 
and BotryodipZodia theobromae were isolated from rotted corms. 
The treatment is described and recommended for use in the 
export of dasheen corms both within and outside the Caribbean, 
subject to acceptable residue levels. 

RESUME 

De-6 te-6t-6 ont ete. conduit-6 pOUlt une cOMeJtvation acCJtue 
de-6 tubeJtcu.ee-6 de c. escuZentum (tMO) apJte.-6 Jtecoete. Un tJtempage dan-6 
une Miut.i.on compoJttant 250 ppm de metaiaxyi et 500 ppm de benomyi 
gMde ie tubeJtcu.ee de tMO en exceiiente cond.i.Uon j'U-6qu' a 4 -6ema.i.ne-6 
en m.i.Ueu amb.i.ant. Pythium -6pp et BotryodipZodia theobromae ont ete. {M­
U-6 de-6 poUJtJt,(tUlte-6. Le tJta.i.tement deCJt.i.t -6e Jtecommande pOUlt i I expio.i.­
tat.i.on daM ia CMa.tbe et au deia, MU-6 ia Jte-6eJtve que ie-6 Jte-6.i.dU-6 
demeUltent en de<;-a du -6euii du -6euii d I acceptab.i.Ute.. 

INTRODUCTION 

Dasheen (CoZocasia escuZenta (L.) Schott) is a staple 
food crop of the wetter, humid regions of the Caribbean, 
cultivated primarly for its corms. Dominica is the largest 
producer of dasheen in the region producing 10,700 tonnes 
of dasheen annually from 850 ha (ADAMS and p' DIAL, 1983). 
On average 300 tonnes of dasheen corms worth $ 268, 000 
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USE OF ISOENZYMES FOR THE DETERMINATION OF GENETIC 
VARIABILITY FROM TISSUE CULTURE AND BETWEEN CULTIVARS 

OF TARO. COLOCASIA ESCULENTA 

(ut.if..iMt.ion de~ .iMenz'dme~ powr. f.a dHeltmi.naUon de f.a vaJt.iab.if..ite 
genet.ique a paJtt.ilt de cuUwr.e de UMU~ et de cuU.i vaM de tWl.O. 

SUMMARY 

Cof.ocM.ia e~cuf.enta) 

Robert WARNE and Michael S. STRAUSS 

Department of Biology. Northeastern University 
360 Huntington Avenue. Boston. MA 02115 U.S.A. 

A frequent problem with plants produced from tissue 
culture is the presence of genetic alterations. This is a 
particular problem where such procedures are undertaken for 
the purpose of clonal propagation of material. While some 
of these changes are morphologically visible. it is possible 
for minor changes in the primary sequence of a protein to 
leave the whole plant largely unaffected. These changes could, 
in many cases, be detected by alterations of protein migration 
in an electrophoretic system. Starch gel electrophoretic 
techniques have been adapted to monitor the changes in several 
isoenzyme groups in plants from tissue cultured taro, Colocasia 
esculenta. These techniques are also useful in the development 
of isoenzyme profiles for specific cultivars of taro. This 
data is important in producing characterizations of taro 
gemplasm collections particulary where similar cultivars 
are found in two or more collections. The reliability of 
isoenzyme analysis for tissue culture and cultivar distinction 
is discussed. 

RESUME 

Un pltobf.e.me 6Jtequent chez f.e~ pf.ante~ .i~~ue~ de cuUwr.e~ 
de UMu~ e~t f.a plte~ence d' af.teltat-i.oM geneUque~. en paJtt.icuf..ielt f.Olt~­
qu'.if. ~'ag.it de pltopagaUon donaf.e du mateJt.ief.. S-i. celtta.(n~ de ce~ 
changement~ Mnt mOltphof.og.iquement v.i~.ibf.e~. de~ changement~ m-i.newr.~ 
dan~ f.a ~equence pJt.ima.(lte de~ pltote.ine~ peuvent dan~ beaucoup de CM. 
etlte detecte~ pall f.' af.teltat.ion de f.a m.igltat.i.on d' une pltote".i.ne en ef-ectlto­
pholte.~e. De~ techn.ique~ d' ef.ectltopholte.~e ~wr. gef. d' am.idon ont He 
adaptee~ au contlti'if.e de f.a vaJt.iat.ion de pf.u~.iewr.~ gltoupe~ d'.iMenz'dme~ 
chez de~ pf.ante~ pltovenant de cuUwr.e de U~~u~ du tallo. Colocasia escu­
lenta. Ce~ techn-i.que~ ltendent egaf.em ent ~eJtv.ice~ dan~ f.' etabf..iMem ent 
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de~ Y:J1tOfri.t~ enzlJmat.ique~ de cutt.iValt~ Paltt.icut.ielt~ du talto. Cette donne.e 
e~t d' .im polttance pOUlt ta caltacte.Jt.i~at.{on de~ cuU.i Valt~ appalttenant a 
deux ou ptu~.ieUlt~ coUecUon~. La Mab.it.ite. de d.i6te.Jtent~ ~IJMe.me~ 
d' .iMenzlJme~ e~t d.i~cute.e. 

INTRODUCTION 

Taro, CoZocasia escuZenta, is a major subsistence crop 
of the Pacific and an important secondary crop of Asia, West 
Africa, and many parts of the humid tropics. As is common 
to clonally propagated crops, taro is in need of research 
to develop techniques which will allow establishment of 
genebanks of important material. Also like many clonal crops, 
the most practical method for storage of taro is by tissue 
culture. Techniques have been published which allow for tissue 
culture of many taro cultivars (ARDITTI and STRAUSS, 1979). 
However, none of these has addressed the problem of possible 
genetic changes occurring during the culture process. Further, 
no mechanism exists for monitoring the presence of such 
possible change, apart from grow-out of cultured materials. 

Soon after tissue culture was applied to clonal 
propagation of plants it became obvious that not all plants 
resulting from a culture were phenotypically identical to 
the original. Such variation is not unusual to vegetatively 
propagated crops and can result from somatic mutation 
(BEAUCHESNE, 1982 EVANS, SHARP and MEDINA-FILHO, 1984 
HUSSEY, 1978 SCOWCROFT and LARKIN, 1982 SKIRVIN, 1978). 
These mutant plants are usually rogued out or, rarely, saved 
for an improved character they display. Other mutations may 
bring about morphological or physiological changes not readily 
obvious. Thus, it is suggested that such crops consist of 
a mixture of slightly differing clones (HUSSEY, 1978). Long 
term culture and repeated subculture, particularly of callus, 
increases the likelihood of genetic changes occuring. Poly­
ploid or aneuploid lines often result from callus cultures 
(CHALEFF, 1983 HUSSEY, 1978, 1980 MURASHIGE, 1977 
SKIRVIN, 1978). Consequently, it is necessary that any method 
for propagating plant material be designed to minimize induced 
genetic alterations. Since minor biochemical changes may have 
little effect on growth characteristics or yield of the crop, 
general phenotypic variation should be of first consideration. 
However, a mechanism for characterizing of even subtle changes 
will allow for detection of genetic changes at an early stage. 

Isoenzyme analysis has been applied to a number 
of crop species (TANKSLEY and ORTON, 1983). A large amount 
of the variation seen in these isoenzymes has been attributed 
to genetic change ( SCANDALIOS and SORENSON, 1977). Often 
the biological properties of the molecule are unaltered by 
small primary sequence changes. Consequently, these changes 
may be undetected at the phenotypic level. This study was 
initiated to investigate the use of isoenzymes to monitor 
genetic stability of in vitro maintained taro cultivars. It 
is part of a larger Study to develop techniques of tissue 
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VIRUS-FREE PLANTS OBTAINED BY THERMOTHERAPY AND MERISTEM 
CULTURE OF WHITE (Xanthosoma saggitifolium (L.) Schott.) 

AND PURPLE (X. violaceum Schott.) COCOYAMS 

(Obte.nt.ion de pianto!> de.baJl.!l.aMe.o!> de v.i.Jl.IM PM cuetWl.e de me.lt.i.o!>Ume et 
pltot.i.6&at.ion de pouMeo!> ax.i.tia.i.lteo!> chez ie Maianga bianc et v.i.oie.t) 

SEBASTIAN SALAZAR S., ROBERTO FERNANDEZ Z., and ROBERT L. JARRET 

Tropical Agricultural Research and Training Center 
(CATIE) 

SUMMARY 

7170, P.O. Box t15 
TURRIALBA, COSTA RICA 

Apparently virus-free plants of white and purple 
cocoyams were obtained by a combination of thermotherapy 
treatment at 38 1 C for 5 to 6 weeks followed by meristem 
culture on a modified Murashige and Skoog (MS) liquid medium 
supplemented with N -benzyl adenine (BA). After 5 weeks of 
culture, emerging buds were dissected out, cut in half longi­
tudinally through their apices, and each piece was transferred 
to fresh semi-solid (0.7 per cent Difco Bacto agar) MS medium 
containing elevated concentrations of BA which promoted the 
development of axillary buds. Excision of individual axillary 
buds and transfer to hormone-free semi-solid (0.7 per cent 
agar) MS medium resulted in rapid and extensive root for­
mation. Plantlet survival after transfer to methyl bromide­
treated soil approached 100 per cent. Initial establishment 
of plants in the field was accomplished following procedures 
normally used for vegetative propagation of these crops. 

RESUME 

Deo!> pian to!> de Maianga bianc et v.i.oiet (Xanthosoma sagittifo­
lium (L.) Schott et X. violaceum Schott} appMemment .indemneo!> de v.iltoo!>e 
Mnt obtenuo!> pM cuitWl.e de me.Jt.i.o!>Umeo!> o!>Wl. un m.it.i.eu t.i.qu.ide mod.i.6.i.e. 
de MWl.Mh.i.ge et Siwog (MS) o!>uppte.mente. avec O. 1 mg/l de N benzLjia­
den.ine (BA). Aplte.o!> 4 o!>ema.i.neo!> de cuitWl.e ieo!> pouo!>o!>eo!> qu.i emeltgent 
Mnt coupeeo!> iong.itud.inaiement a tltavelto!> f.eWl. apex, en 2 mo.i.t.i.eo!> et 
chaque pMt.i.e eo!>t tltaMbelte.e o!>Wl. un m.it.i.eu MS, a mo.i.t.ie. o!>ot.i.de, contenant 
5 mg/t.i.tlte de BA, qu.i pltovoque ie de.vef.oppement deo!> bOWl.geoM 
ax.if.f.a.i.lteo!>. 

L I e.xc.io!>.ion et f.e t.JtaM6eltt .ind.iv.iduef. deo!> bOWl.geono!> ax.itia.i.lteo!> 
o!>Wl. f.e m.i.t.i.eu MS de bMe condu.io!>ent a une .in.it.i.at.ion et a un devef.op­
pement ltap.i.de deo!> ltac.ineo!>. 



Vllth Symposium of the International Society for Tropical Root Crops, 
Gosier (Guadeloupe), 1-6 July 1985, Ed. INRA, Paris, 1988. 

BILAN DE CINQ ANNEES DE PRODUCTION, EN GRANDE CULTURE, 
SUR LA VARIETE FLORIDO (D. ALATA), DANS LA REGION CENTRE 

DE LA COTE D'IVOIRE 

Evaluation 06 fJ.ve yeaM 06 R.aAge 6Ca.te plLoducti.on 06 the vCJ.JUety 
FioJt..i.do (D-i06colLea M.ata) -in the IvolLY COMt 

DUMONT R. • 
JEANTEUR P.·· 

* Ingenieur CIRAD-IRAT, detache a l'IDESSA, B.P. 633 BOUAKE 
COTE D'IVOIRE 

** Agronome SODEFEL, B.P. 239 BOUAKE COTE D'IVOIRE 

RESUME 

Cinq annees successives de culture, en vraie 
et quelques resultats experimentaux permettent de 
des informations concernant la production de l'igname 
dans un systeme d'agriculture modernise. 

grandeur 
degager 
Florido 

plan technique, il apparait que l'augmentation 
est subordonnee a des ameliorations portant sur 

trois points. Ce sont l'epoque de plantation, Ie materiel 
de reproduction et la securite dans l' alimentation hydrique 
de la culture. 

Sur Ie 
du rendement 

Sur Ie plan economique, l'etude realisee permet 
d' approcher Ie prix de revient de l' igname en culture semi­
mecanisee et de determiner Ie seuil de rendement compatible 
avec la rentabilite de la production. 

SUMMARY 

The HotUdo cuf.t.i.vaA hM been muu.i.pucated 6-i.nce 1980 on the 
SODEFEL 6aAm -i.n T-i.eb-i.Mou to be then '1.ef.eMed 60'1. the p'1.oduce'1.6. The 
techn-i.caf. and econom-i.c baf.ance 06 th-i.6 0 pe'1.at{on .i.6 p'1.e6ented. 

Techn-i.caUy, .i.mpO-'ttant y-i.ef.d vaA.iat.i.on between yeaA6 have been 
ob6elLved. An expf.anat.i.on 06 th.i.6 phenomenon .(6 .i.nveM.i.gated th'1.ough 
cumat.i.c 6acto'1.6, cuUU-'taf. techn.ic6 and .i.n60'1.mat.i.on d'1.awn 6Jtom the f.ocaf. 
expe'1.-i.ment unde'1.tahen .in 1984. 

Econom.icaf.f.y, the expe'1..i.ence 6Jtom 6eve'1.af. campa.i.gn6 pelLm.it6 
to Mudy the coM p'1..ice 06 yam .i.n haf.6-mechan.i.zed p'1.oduct{on and to 
deteJtm.i.ne a m.i.n-i.mum y-i.ef.d compat.i.bf.e w.i.th p'1.oduct.i.on '1.entab-i.uty. 
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THE PERFORMANCE OF MAIZE/YAM INTERCROP GROWN WITH REDUCED 
LABOUR INPUT, USING HERBICIDAL WEED CONTROL AND NO STAKES 

SUMMARY 

I.C. ONWUEME 

Federal University of Technologie, 
Owerri, NIGERIA 

Yam being grown without stakes and with herbicide 
weed control (ametryne 4 kg a.i./ha + paraquat 1 kg a.i,iha) 
was intercropped with maize. The intercropping situation 
resulted in increased lodging of the maize, a lower number 
of cobs per plot, and a lower maize grain yield per hectare. 
Yam yield, however, was not significantly altered by inter­
cropping. The land Equivalent Ratio for the intercropping 
situation was 1.62, indicating that intercropping, under these 
circumstances, was beneficial. 

In a subsidiary experiment, it was found that large 
bulbils (over 100 g) yielded significantly less underground 
tuber than small (under 50 g) or medium (50-100 g) bulbils. 

The 
for reducing 
discussed. 

RESUME 

implications of 
the labour and 

these and foregoing results 
cost of yam production, are 

Une culture d'igname non tuteuree, avec desherbage 
chimique (ametryne 4 kg m.a/ha + paraquat 1 kg m.a/ha) a re~u 

du mafs en intercalaire. Gette association provoque l'accrois­
sement de la verse, la reduction du nombre d'epis par parcelle 
et du rendement en grain du mafs a I' hectare. Par contre 
I' association ne modifia pas significativement Ie rendement 
de l'igname. Le rapport d'equivalence des surfaces (LER) pour 
la culture intercalaire a ete de 1,62, traduisant I' avant age 
de la culture intercalaire dans ces conditions. 

Une experimentation subsidiaire montre que de 
grosses bulbilles (plus de 100 g) produisaient significa­
tivement moins de tubercules souterrains que des bulbilles 
petites (moins de 50 g) en moyenne (50-100 g). 

Les implications de tous ces resultats dans la 
reduction de la main d'oeuvre et celIe du coat de production 
de l'igname sont discutees. 
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INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTU­
RES VIVRIERES, 1970. Rapport annuel 1970. Exploitation 
et cultures diverses. Republique de Cote d'Ivoire. 
I RAT , 123 p. 

INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTU­
RES VIVRIERES, 1971. Rapport analytique 1971. Cultu­
res diverses. Ministere de la Recherche Scientifique. 
Republique de Cote d'Ivoire. I RAT , 120 p. 

RESUME 

Entre 1969 et 1971, une experimentation en condj­
tions pluviales a ete condui te a Bouake, Cate-d' Ivoire sur 
trois varietes d'igname : Lokpa, Krengle et Suidie apparte­
nant respectivement aux especes D. cayenensis- rotundata 
et D. alata. Le dispositif a ete realise en plantations 
echelonnees de mars a Ju~n. Les mesures ont porte chaque 
mois sur les caracteres des parties aeriennes, des racines 
et des tubercules. Dans les conditions agro-climatiques 
de Bouake, les plantations precoces apportent un gain de 
rendement notable pour Suidie, peu marque pour Krengle, 
irregulier pour Lokpa. Les plantations tardives par contre 
entrainent une baisse systematique du rendement. Sur Ie 
plan des incidences pratiques au niveau de l'agronomie, 
l'experimentation montre l'interet des plantations precoces. 
On observe une grande variabilite des caracteres mesures, 
d'une part plante a plante et, d'autre part d'une annee 
a l' autre, ce qui montre la ni:essite d' observations pluri­
annuelles. Les facteurs climatiques, et notamment les condi­
tions d' ensoleillement, semblent influencer le comportement 
des varietes. 

SUMMARY 

Between 1969 and 1971, an expeJUment -i.n lLa-Lny cond-i.uoYl<l 
hM been caILJUed out -i.n Bouahe, IvolLy COMt, on thlLee vaJUet-i.e-6, 
Lohpa, KlLengie and Su-i.d-i.e, bef.ong-i.ng lLe-6pecuvement to V. cayenen-6-L-6-
ILOtundata and V. af.ata -6pecie-6. pf.anung-6 have been -6taggeILed 61L0m 
MalLch to June. MeMUlLement-6 concelLn the chaILacteJU-6t-i.C-6 06 aeJUaf. 
PalLt-6, 1L00t-6 and tubeIL-6. In aglLocf.-imauc cond-i.uon-6 06 Bouahe, eaILiy 
pianung g-i.ve nouceabie y-i.ef.d ga-Ln 601L Su-i.d-i.e, f.-ittie maILhed 601L KlLen­
gte, -i.lLILeguiaIL 601L Lohpa. Late pianung-6 bJUng about a -6y-6temat-i.c 
deCILea-6e 06 y-i.ef.d. A-6 plLact-i.caf. aglLonom-i.c co Yl<le quence-6, the expeJUment 
-6hoW-6 the -i.ntelLe-6t 06 eaILf.y pianung-6. The glLeat vaIL-i.ab-i.f.-ity 06 mea-6U­
lLed chaILacteJU-6UC-6 -i.-6 ob-6elLved 61L0m piant to piant and 61L0m one 
yeaIL to anotheIL, wh-i.ch -6hoW-6 the -i.ntelLe-6t 06 eaILf.y pf.anung-6. The 
glLeat vaJUab-i.f.-ity 06 meMUlLed chaILacteJU-6UC-6 -i.-6 ob-6elLved 61L0m piant 
to pf.ant and Mom one yeaIL to anothelL wh-i.ch -6hoW-6 the neceM.i.ty 
06 -6evelLai yeaIL-6 06 ob-6elLvat-i.oYl<l. The cf.-imaUc 6actolL-6 and lLad-i.at-i.on 
condi.UoYl<l -6eem to -i.n6f.uence the behav-i.oUIL 06 vaJUeUe-6. 
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LES STRATEGIES DE MULTIPLICATION CHEZ LES IGNAMES 
SAUVAGES OUEST-AFRICAINES 

(T he ~Vz.ateg.i.e~ 06 muiUpUcaUon among the wdd we~t a{;t.i.can yam~) 

RESUME 

DUMONT R. 
Ingenieur CIRAT-IRAT 
detache a l'IDESSA 

BP. 633, BOUAKE 
COTE D'IVOIRE 

Les differents mecanismes de multiplication, 
utilises par les ignames sauvages, sont inventories. Chacun, 
d'eux, est aborde individuellement afin de determiner son 
utilite et eventuellement, ses limites. Les relations entre 
les differents mecanismes de multiplication sont, ensuite, 
examinees. Ces trois themes qui constituent la base de 
I' etude, sont developpes en s' appuyant sur des observations 
effectuees par I' auteur et en se refer ant aux informations 
disponibles dans la litterature scientifique. 

SUMMARY 

The d.i.66e tent mechan.i.~m~ 06 mu~UpUcaUon u~ed by the w.i.~d 
yam~ Me Itev.i.ewed. Each one .i.~ exam.i.ned .ind.i.v.i.dua~~y .i.n oltdelt to 
deteltm.i.ne .i.t~ u~e6u~neM and eventuaUy .i.t~ Um.i.tat.i.on~. The lte~at.i.oM 
between the d.i.66eltent mechan.i.~m~ 06 muU.ipUcat.i.on Me then appltoached 
and d.i~cuMed 6ltom peMona~ lte~uU~ and UtteltatUlte data. 

INTRODUCTION 

La reproduction des Dioscoreacees spontanees Ouest­
Africaines met en jeu plusieurs mecanismes qui sont la 
sexualite, la tuberisation, la production de bulbilles et 
I' emission de stolons. Une telle diversite dans les moyens 
utilises suscite des interrogations concernant, a la fois, 
le fonctionnement et la finalite des mecanismes qui inter­
viennent. Le document que nous presentons, ici, essaie 
d'eclairer la situation a travers nos observations effectuees 
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SOME DATA ON THE GENETIG ORGANISATION OF 
THE DIOSCOREA CAYENENSIS-ROTUNDATA COMPLEX 

IN IVORY COAST 

HAMON P. * ; HAMON S. ** ; TOURE B. * 

* Laboratoire de g~n~tique, Facul t~ des Sciences, 04 BP 322, 
Abidjan 04, Ivory Coast. 

** Laboratoire de G~n~tique, ORSTOM, BP V.51, Abidjan, Ivory Coast. 

SUMMARY (voir resume fran~ais a la fin) 
The culture of yams in Africa involves the preferen­

tial use of two species. One is of Asian origin, DioscoY'ea alata, 
and has not been discussed. The other is a native of Africa, 
DioscoY'ea cayenensis-Y'otundata and is the subject of this detailed 
study. 

A collection including more than 800 samples has 
been constitued by a series of trips in Ivory Coast. The natu­
ral variability encountered was examined using two complemen­
tary tools, one involving a grid of morphological descriptors, 
the others the analysis of starch gel electrophoresis for 
four enzyme system. 

The results showed the following : 

1.- The D. cayenensis-Y'otundata complex can be subdivised into 
a limited number of groups. 

2.- The precise morphological description of each is possible 
and a list o~ characteristics is given. 

3.- The electrophoretic zymograms confirm the structure in 
identical groups and also lead to an intragroup genetic dis­
crimination. 

INTRODUCTION 

Yams (DioscoY'ea spp.) is a genus composed of about 
600 species according to Knuth (1924). The domestic species, 
with exclusively vegetative reproduction, are localized pri­
marly in the intertropical belt. There are two main species 
in West Africa, one D. alata originating is Asia and the other 
D. cayenensis-Y'otundata which is native. 
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VARIETAL YIELD COMPARISON AND ECOLOGICAL ADAPTABILITY STUDIES 
OF THREE CULTIVARS OF DIOSCOREA ESCULENTA (LOUR.) BURK. 

(171, 272, AND 372) IN CAMEROON. 1980 - 1982 

CompCIJWA.Mn de Itendemento vMietaux et etudeo d I adaptaUon 
ecotogique de t!toio CuiUVMo de Dioocoltea eocutenta (LoUlt.) BUlth 

SUMMARY 

AMBE J.T. and S.N. LYONGA 

Cameroon National Root Crops Improvement Programme (CNRCIP) 
Institute of Agronomic Research (I.R.A.) 

EKONA - CAMEROON 

In Cameroon, there are eight species of edible yams 
under cultivation, which have been identified and collected 
for maintenance in a germplasm plot. There are variations 
in tuber yields and ecological adaptability among varieties. 

In 1980 to 1982, three cultivars of Dioscol'ea esculenta 
(171, 272 and 373) were tested for their tuber yield and 
ecological adaptability in two different locations. The 
cultivars were found more adapted to the lowland sandy sedi­
mentary soils than for the medium altitude volcanic soils, 
though cv 171, on this second location significantly out 
yielded the others. 

RESUME 

Au Cameltoun -it y a hu{t eope.ceo d ' ignameo en cuUUlte et 
qu{ Mnt idenU{j.eeo et cotiecteeo et ma{ntenueo en pMcetieo de lteoMUltCeo 
geneuqueo. Leo Itendemento en tubeltcuie et teo adaptationo ecotogiqueo 
deo vaMeteo di6Mltent. 

De 1980 a 1982, te Itendement en tubeltcute et d ' adaptation 
ecotogique de tlto-io CuUiVMo (171, 272, 373) de D. escuZenta ont ete 
teoteo en deux tocat{teo. Ito pMUltent mieux adapteo aux ooto oabteux 
oedimenta{lteo de baMe aUitude qu' aux Mto votcaniqueo de moyenne 
aU{tude, encolte que dano cette deux-ie.me o{tuauon te cv 171 eut un 
Itendement oigni{j.cat-i vement oupelt-ieUlt a ceux deo deux autlteo. 



VII'" Symposium of the International Society for Tropical Root Crops, 
Gosier (Guadeloupe), 1-6 July 1985. Ed. INRA. Paris. 1988. 

ACCROISSEMENT DE LA VARIABILITE DE D. CAYENENSIS-ROTUNDATA 
DANS LA REGION CARAIBE 

(lncl1.eM.i.ng the vWt.i.ab.i.R..i.ty 06 D. cayeneM.i.-!J-l1.otundata in the cWt.i.bbeaM) 

RESUME 

L. DEGRAS 

Centre INKA Antilles-Guyane 
Station d'Ame11oration des Plantes 

B.P. 1232 
97184 POINTE-A-PITHE CEDEX 

GUADELOUPE 

D. cayenensis-Y'otundata est une ig name maj eure dans 
la Carafbe comme dans l'Ouest de l'Afrique Tropicale. Mais 
sa variabilite y est considerablement moindre. Des insuf­
fisances des cultivars traditionnels apparaissent, notamment, 
quant a l'adaptation a certaines ecologies, a l'evolution 
culturale et aux attaques parasitaires. Aux introductions 
clonales, encore limitees par les contaminations possibles, 
il a ete ajoute des graines d'hybrides en provenance de l'IITA 
(Nigeria). En plus de la variation evidente dans la centaine 
de clones en observation a l'INRA (Guadeloupe), la production 
locale de milliers de graines a partir de ces descendances 
ouvre la voie a un programme d'amelioration genetique. 

SUMMARY 

D. Cayenensis-Y'otundata.i.-!J a maJol1. yam .i.n the CWt.i.bbeaM, 
M weeR. a-!J .i.n We-!Jt TI1.op.i.caR. A0.i.ca. But, hel1.e .i.t-!J vWt.i.ab.i.Utld .i.-!J 
mWthedR.y R.OWelt.. Lach 06 pel1.60l1.mance 06 tI1.adit.ionae cuU.i.vWt-!J appeWt-!J, 
6011. .i.nMance l1.egWtd.i.ng -!lOme ecoR.og.i.cai adaptat.i.on-!J, the cuUUI1.aR. evoiut.i.on 
and pWtM.i.t.i.c attach-!J. To the donai .i.ntl1.oducUon, -!JUU Um.ited bid the 
pOM.ibte contam.inat.ioM hM been added the hyb/1..id-!J -!Jeed-!J one 00m 
llTA (N.i.gel1..ia). MOl1.evel1., out 06 the ev.i.dent val1..iat.i.on w.i.th.i.n the hundl1.ed 
done-!J .in ob-!Jelt.vaUon at INRA (Guadd.oupe) the ioca£. pl1.oduct.i.on 06 
thoU-!Jand-!J -!Jeed-!J 00m the-!Je pl1.ogen.ie-!J opeM the way to a pl1.ogl1.amme 
06 genet.i.cai .i.mpl1.ovement. 
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STUDIES ON THE CRITICAL PERIODS OF WEED COMPETITION IN YAMS 
(DIOSCOREA ROTUNDATA POIR AND DIOSCOREA ALATA) 

Etude06 06Wt &06 peJriode06 CJr..{t.i.que06 de compe.tition de06 mauvai06e06 heltbe06 
avec &06 .i.gname06 (~ .lWtundata Po.i.1t et ~ afata) 

SUMMARY 

A.J. BEALE 
G. CALDERON 
J. CORTES 

C.E. ROJAS 

Crop Production Department, CATIE, Turrialba, COSTA RICA 

Field experiments were conducted at Corozal 
and Isabela, Puerto Rico and Guapiles, Costa Rica to 
determine the critical periods of weed competition in yams 
(D.io06COIte.a Itotundata Pqir and D.io06coltea atata). The experiments 
were carried out under high input agriculture where the crop 
was fertilized, staked, and prevention practices for disease, 
insect and nematode control taken. 

At Corozal and Guapiles, the predominant weeds 
were grasses. At Isabela, grasses were among the most 
important weeds, but morninglory (Ipomoea uUacea) was the pre­
dominant weed. The critical period in which weeds need to 
be controlled to avoid yield losses was found between 4 and 
10 weeks for Costa Rica and be~~0en 8 and 10 weeks for Puerto 
Rico. 

RESUME 

Le06 expe.lt.imentat.ioM cuttWtate06 ont e.te. condu-ite06 
a Coltozat et I06abeia a Pueltto R-ico et Guap-ite06 au CoMa R-ica, poWt 
de.teltm.(Ylelt te06 peJriode06 cJUuque06 de compe.uUOYl06 de06 mauvai06e06 heltbe06 
avec te06 .igYlame06 D. rotundata Po-ilt et D. alata. Le06 expe.lt-imeYlta­
UOYl06 OYlt e.te. 6aite06 eYl cuitWte .iYlteM.ive, 6eltuUMe, tuteWte.e, tlLaite.e 
plte.vent-ivemeYlt COYltILe te06 matad.ie06, .iMecte06 et Yle.matode06. 

A Coltozat et Guap-ite06 te06 mauvai06e06 heltbe06 
pltedom-iYlaYlte06 e.taieYlt de06 gltam-iYle.e06. A IMbeta, eUe06 e.taieYlt aUM.i 
paltm-i te06 ptU06 -impolttaYlte06, mai06 Ipomoea Tiliacea e.tait plte.do m-i YlaYl­
teo La pe.lt-iode cJUuque peYldaYlt taqueUe te cOYltIL8te de06 mauvai06e06 
heltbe06 e. v-iteltait te06 peltte06 de lteYldemeYlt e.tait eYltlte ta 4e et ta 70e 
06emaiYle au C006ta R-i ca et eYltILe ta 8e et ta 70e 06emaiYle a P ueltto R-i co. 
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FIELD DISEASES OF TROPICAL YAMS (DIOSCOREA SPP.) 
AND THEIR CONTROL IN PUERTO RICO 

(Maiad.ieo!) deo!) .ignameo!) tJtop.icaieo!) (D.ioo!)cOJr.ea o!)pp.) JtencontJte.eo!) au champ 
et ieUJt contJt8ie a PueJtto-R.ico} 

Julia MIGNUCCI, R. TORRES-LOPEZ, P.R. HEPPERLY and D. RAMOS-BUSIGO 
Dept. of Crop Protection, Agricultural Expt. Sta., 

College of Agric. Sci., Univ. of Puerto Rico, 
Mayaguez Campus 

Mayaguez, P.R. 00708 

SUMMARY 

For the last 5 years, we have studied yam diseases 
and their control in Puerto Rico. Damaging diseases occurring 
on yams from planting to harvest include seed-tuber rot 
(Penicilliwn spp., Fusariwn oxysporwn and F. solani) , root rot (F. 
oxysporwn and Pythiwn sp.), stem basal canker (F. oxysporum) , vas­
cular wilt (F. oxysporwn) , virus (shoe string and mosaic viru­
ses), anthracnose (Colletotrichwn gloeosporioides) , leaf spots 
(Curvularia eragrostidis, C. geniculata, and Cercospora sp.), scorch 
(unknown etiology), rectangular leaf spot (Aphelenchoides ritzema­
bosi) and stem blight (Botryodiplodia theobromae). Penicillium spp., 
Fusarium s pp •• Curvu laria s pp., Pythiwn s P ., C. f'loeosporioides 
were all found tuberborne inhabiting either the cortex or 
deeper internal tissues. For controlling these diseases we 
tested a range of practices and their integration. These 
include chemical control, use of varietal resistance, and 
cultural practices. We will describe the symptomatology, 
etiology, epidemiology, and control of these yam diseases. 

RESUME 

Pendant ie.-!> 5 deJtnie.Jteo!) anne.e-!> , nou-!> avon-!> e.tud-ie. ie-!> 
maiad.ie-!> de i' -igname et ieUJt contJto ie a PueJtto-R-ico. Le-!> maiad.i.e-!> 
dommageabieo!), de ia piantat-ion a ia Jte.coite compJtennent : ia poUJtJt.i.tUJte 
de-!> tubeJtcuie-!>-o!)emence-!> (Penicillium o!)PP" Fusarium oxysporum et F. solanv, 
ia pOuJUz..i.tUJte Jtac.ina-iJte (F. oxysporum et Pythiwn -!>p.), te chanCJte de ia 
bMe de-!> t-ige-!> (F. oxysporum) , ie 6UtJt.i.Mement va-!>cuia-iJte (F. oxysporwn) , 
deo!) v.iJto-!>e-!> (v-iJtu-!> de-!> 6eu-itieo!) 6,(i.i.6oJtme-!> et de ia moo!)a'.i.que} , i' anthJtac­
no-!>e (co lletotrichwn g loeosporioides) , de-!> tache-!> 6oi.i.a-iJte-!> (Curvu laria 
eragrostidis, C. geniculata et Cercospora ~p.), i'e.coJtchUJte (e.t.i.oiog-i.e 
-i.nconnue) , ie~ tache~ 6oi.i.a-iJteo!) Jtectanguia-iJte~ (Aphe lenchoides ~p.) et 
ia 6UtJt-i.MUJte de~ t-i.ge~ (Botryodiplodia theobromae). Le~ Penicilliwn, 
Fusariwn, Curvularia, Pythiwn ~p. et C. gloeosporioides o!)ont tou~ Jtencon-
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tlT.e.{) dan{) €.e. tUbe.lT.CIi€.e., Mit au nive.au du COlT.te.x, Mit dan{) te.{) tiMU{) 
il1te.lT.ne.{) ptU{) plT.o6ond{). A6{11 de. co/1tlT.iHe.lT. ce.{) matad.i.e.{) , nou{) avon{) 
te.{)tii. une. gamme. de. plT.aUque.{) a.i.n{).i. que. te.M intii.glT.ation. Ce.eie.{)-ci 
complT.e.nne.nt : ta tutte. chimique., t' ut.{u{)at.i.on de. ea IT.e.{).i.Mance. va!T..i.e.tate. 
e.t €.e.{) plT.at.i.que.{) cuetMa€.e.{). Nou{) de.clT.-LlT.on{) €.a {)ymptOmatotogie., t' e.tio­
togie., {I e.p.i.demiofogie. e.t te. contlT.3f.e. de. ce.{) matadie.{) de. e' igname.. 

INTRODUCTION 

In Puerto Rico an other countries yam field diseases 
have recently been recognized as important contributors to 
production losses (MIGNUCCI, et aI., 1981a, 1981b, 1982, 1985 

RAMOS and MIGNUCCI, 1985). Traditionally. viral diseases' 
of foliage have be considered most limiting to Dioscorea rotunda­
ta cultivars while anthracnose was viewed as the major 
constraint for D. alata commercial production (MIGNUCCI, et 
al. 1981b 1981c 1982, 1984, 1985). In Puerto Rico, we 
have encountered other field diseases of yams of which little 
information is available (MIGNUCCI et al., 1985). We have 
been interested in identifying these diseases, calculating 
the losses associated with them and determining their distri­
bution in the island's yam production zone. Efforts were 
focused also toward describing disease symptoms, pathogen 
identification, host susceptibility and developing control 
methods via an integrated approach. Research results on these 
areas will be summarized here. 

Yam diseases can be classified into two groups. 
The first group covers those diseases that affect the tubers 
and that occur from harvest or during storage and shortly 
after emergence (MIGNUCCI et al., 1983, 1984a, 1984b). The 
second group, i. e., those occurring from emergence to senes­
cence of field plants, will be described here. 

MATERIALS AND METHODS 

Disease and Pest Survey At the end of 1980 and 
throughout 1981 growing seasons, a disease and pest survey 
was conducted throughout the yam growing zone of Puerto Rico. 
The survey covered 48 farms of 10 municipalities. Each farm 
was visited 3-4 times during the 12-month growing cycle to 
assess diseases and pests at various stages of crop develop­
ment and during yam storage. The survey included an interview 
with the farmers using a questionaire to record agronomic 
practices and farmers views. Samples of plant parts were taken 
to the laboratory to isolate, identify, and culture organisms 
associated with damage and losses. Photographic records were 
taken of plants, agronomic practices, symptoms, etc. 

Monitoring diseases and pests A disease and pest 
nursery was yearly planted since-1980 to 1983 at the Alzamora 
fields in Mayaguez. The yam collections planted every year 
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6 - CONCLUSION 

Certaines ignames de I' espece D. af.ata, , notamment 
les clones Pacala, apprecies des consommateurs pour leurs 
qua lites culinaires et des agriculteurs pour leur produc­
tivite, sont tres sensibles a I' Anthracnose qui detruit la 
partie aerienne de la plante. 

La mise au point d' une strategie 
techniques de lutte, permet de donner 
certaines directives pour lutter contre ce 
tuellement reprendre dans nos jardins la 
igname. 

RESUME 

fondee sur deux 
aux agriculteurs 
parasite et even­
culture de cette 

Les ignames Pacala, appreciees des agriculteurs 
pour leurs rendements eleves et des consommateurs pour leurs 
qualites culinaires sont sensibles a I' anthracnose de l'i­
b~;o.me. Le Service de la Protection des Vegetaux a, depuis 
cinq ans, realise des essais de lutte chimique contre cette 
maladie dans les departements de Guadeloupe et de Martini­
que. Les fongicides ont ete utilises en Guadeloupe selon 
les rythmes 15-21 ou 30 jours. Les meilleurs resultats 
ont ete obtenus avec des applications tous les 15 jours 
en Basse-Terre, tous les 21 jours en Grande-Terre. La tech­
nique des applications en Martinique est fondee sur une 
notation mise au point par I' INRA modifiee SPV. Dans les 
deux cas, les essais sont conduits suivant Ie dispositif 
des blocs avec repetitions et les tiges conduites et guidees 
sur tuteurs. Les matieres actives testees sont a) en Mar­
tinique Benomyl, Triadimefon, Carbendazine + Captafol, 
Thiophanate-Methyl + Manebe, Metalaxyl + Folpel. b) En Gua­
deloupe Benomyl, Mlhalaxyl + Folpel, Nuarimol, Imazalil, 
Benomyl + Manebe, Ethyphosphite d'aluminium, Chlorothalonil. 
Les differences entre les fongicides utilises ne sont pas 
significatives ; la methode des observations (Avertissements 
Agricoles) doit permettre de limiter a 3 ou 4 les traite­
ments par cycle cultural. Les conseils suivants peuvent 
etre recommandes aux agriculteurs Trempage des plants 
dans une solution fongicide-insecticide Observation 
attentive avec traitement immediat quand les taches d' an­
thracnose sont reperees en particulier sur jeunes pousses 
- Eviter de penetrer dans une parcelle mouillee - Eviter 
les traitements preventifs stricto-sensu. 
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SUMMARY 

"Pacata" ljaml:> (D. aCata) (Me hightlj applteciated blj gltowelt 
601t theilt ljietd potential'., and blj con6Umeltl:> 601t the-ilt coohing quau­
tiel:>. The ptant pltotection SeltVice hal:> dulting 5 ljeMI:> Iteaul:>ed chemi­
caI'. contltotl:> tlt-ia€1:> in Guadetoupe and MMt-in-ique. In Guadetoupe, 6ungi­
cideJ:> have been appued at vMiouJ:> -intellvafJ:> eveltlj 15th, 21M, 
Oil 30th daL}. BeM Ite I:> uH I:> welle obtcUned with J:>pltaljing evelllj 15th 
daljl:> in BMl:>e-Teltlle, eveltlj 21 th dal} in Gltande-Teltlte. In MMtinique, 
the J:>pltalj{ng pltogllam il:> oltgan-il:>ed 6uN OWing a nutation I:>ljl:>tem eJ:>tabu<;h 
blj INRA and modi6{ed blj the PC II t 60How{ny <;eItVice. In both in<;­
tance<; the tl[{atl:> Me Iteau<;ed a wndol1loed btoch<; I:>lj<;teml:> , with 
ptant<; gltown an Mahe<;. Act{ ve il1glleJient<; te<;ted aile : 

Maltt-in-ique Benomlje T,HaJ.il11e60n, CMbendazine Capta60(' 
Thiophanate-methlj£ + Maneb, MetataXljf + Fotpet. 

-in Guadetoupe : Benomljt, Meta(axljt + Fotpet, NUMimot, Imazabd, 
Bel10mljt + Mal1eb, atum{l1ium etll ljtopho<;ph-ite , chtoltothatonit. The 
d-i66ellel1ce<; between 6ul1gicidel:> Me not <;-igl1-i6{cat-ive, the ptant di<;ea<>e 
wMming method, ba<;ed on ob<;eltvation 06 di<;eMe devetopment muM 
aCtow a umitat-ion 06 the <;pltalj-ing appucat-ionl:> to :5 Olt 4 601t a CItOp. 
The 60H,ow-il1g adv-ice<; malj be gi vel1 to glluweltJ:> : d-ipil1g ljam J:>eed­
piecel:> in a 6ung-iude--in<;ect{ude I:>otution. CMe6ut exam-inat-ion 06 the 
ptantl:> and immed-iate <;pltalj-ing when the 6{ItM anthltaCnMe <;potl:> Me 
<;een, e<;pecia€'clj on ljoung <;/1oot<; - do 110t wa£h acltol:>l:> wet ptant<; 
- do not mahe UI:>e(,eM pile venti ve J:>pllaljl:>. 
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RESUME 

SENSIBILITE COMPAREE DE 18 VARIETES D'IGNAMES 
AGX INSECTES DES STOCKS 

B. SAUPHANOR 

IDESSA CENTRE VIVRIERS/IHAT CIRAD 
B.P. 635 BOUAKE 

COTE D'IVOIRE 

Une experimentation est conduite sur 18 varietes 
d'ignames appartenant aux especes D. aZata, D. cayenensis, D. dume­
tOY'um et D. escuZenta afin de comparer les taux d'infestation 
et les pertes occasionnees par les insectes des stocks. Les 
observations portent essentiellement sur les 2 principaux 
ravageurs de Cote d' Ivoire, EuzopheY'odes vapidelZa Man (Pyralidae 
), et Tineidae n sp. La premiere espece parasite les D. alata 
en debut de stockage et se voit remplacer par la seconde en 
meme temps que les tubercules se deshydratent. La Tineidae 
parasite egalement les D. cayenensis, chez lesquelles les pertes 
occasionnees sont f aibles. A l'interieur de leur groupe, les 
varietes Gemelos (D. aZata grollPe N' za) et secondairement Kof­
fiteya (D. aZatagroupe Bete Bete), Gnan et Foucou, presententitla fois 
une dormance longue, une deshydratation moderee et un f aible 
taux d'infestation par les 2 especes de Lepidopteres, entrai­
nant une bonne aptitude it la conservation. 

SUMMARY 

FoWl vwr..i.e.t.i.e.", 06 DioscoY'ea cayenensis and e.ighte.e.n Ub Ll alata, 
among which 60Wl Ob the. N' za gl1.0Up and 6UWl 06 the. Be.te. gl1.0UP, Me. 

compMe.d bOl1. in6e.Mat.i.ull and tOMe.", 6l1.om .i.Me.et", 06 ",tOl1.age.. The. two ma.i.n 
pe.",t", in Ivul1.tj CuaM Me. conce.l1.ne.d : EU20pheY'odes vapidella Man (I'tjl1.UU­
dae.) and Tineidae "'p. The. 60l1.me.l1. pMa",ite.", D. aZata at the. be.g.i.nn.i.YlC 
06 the. ",tul1.age. and the. tatte.l1. witt tahe. the. peace. M the. tube.1t0 LU0e 
wate.l1.. The. T ine.-idae. ae",o pMa",.i.te.", D. cayenensis with tow tOMe.O. InMde. 
the..i.1t gl1.0UP, the. GnaYl and Foucou vM.i.e.t.i.e.o (D. cayenensis) ao we.ef ao 
Ge.me.to'" (N' za) and K066.i.tatja (Be.te. Be.te.) pl1.e.oe.nt a Cow .i.njul1.e.d tube.1t0 
£l1.e.que.nctj at hal1.ve.6t, a tong dOl1.manctj and a mode.ltate. de.htjdltatat{on, 
MMc.i.ate.d wah a tow .i.l1be.otat.i.ol1 l1.ate. btj the. two moth ope.c.i.e.o alld 
a good COMe.l1.Vat.i.on 6.i.tne.M. 
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LA MALADIE DES TACHES BRUNES DU TUBERCULE D'IGNAME 
EN COTE D'IVOIRE 

RESUME 

J.e. THOUVENEL, D. FARGETTE, e. FAUQUET 

Laboraloire de Phytovirologie 
OMS TOM Adiopodoum~ 
B.P. V51, ABIDJAN 

COTE D'IVOIHE, Afrique de l'Ouest 

Les tubercules de Dioscorea alata recoltes dans Ie Cen­
tre de la Cote d'Ivoire presentent souvent de nombreuses 
petites taches a I' interieur. Ie gout du tubercule en est 
tres affecte et ces tubercules ne peuvent etre consommes. 

Les hypotheses qllilnt a ] 'origine de ces taches sont 
diverses et attribuent en generrll ce phenomene a une maladie 
virale ou encore a la nature du terrain de culture. 

l'origine 
du nombre 
II semble 

Des essais ont ete mis en 
de ces taches brunes et il 
des hypotheses celles liees 
de plus en plus qu'un agent 

place pour determiner 
est possible d' ecarter 

a la nature du terrain. 
pathogene de type viral 

soit en cause. 

SUMMARY 

Di()s~{1]'ea nlata tubr.~;., ha~\lr.Me.d in CenVwR. IvoILLj eoaM 
"how ve.lLlj obtC'n IWYIle'I.CHn hIL()llJll "'pot;., in-:;ide, tile. ta;.,te 06 the tubelL-:; 
i-:; aUec.ted and thr.-:;e. tuheu cannot be cOMumed. 

HLjpothe-:;1.~ on (hr. c.au-:;e o£ the.-:;e -:;pot-:; Me vMiou-:;, the 
phe.nomen i-:; attILihute.d rithr.IL to viILu-:; {n6ectioM, O'L to Mie condition<;. 

TILiai'.-:; have br(J.n ILeaRj"e.d in O'LdeIL to undeILMand the. O'Ligin 
06 the-:;e. bILown "pot;." ann .it i6 pOMi bf.e to ef.{minate. the. hLjpothe-:;i-:; 
at a di-:;e.a-:;e. Rinne d to M.i€ condition;.,. MOlLe. and mO'Le a pathogen 
be€onging to ViILI1M-:; 6eem-:; to be invo€ve.d. 
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REPARTITION ET EVOLUrION DE L'ACTIVITE PHOSPHATASIQUE 
ACIDE DANS QUELQUES TUBERCULES D'IGNAME DE COTE D'IVOIRE 

(V.i.otlt.i.but.i.on and evotut.i.on 06 ac..i.d phoophatao.i.c ac-id -in Oome 

tubelto Ijamo 06 IVult1j eoaot) 

RESUME 

A. KAMENAN 

Laboratoire de >iochimie, Faculte des Sciences 
04 B.P. 322 ABIDJAN 04 (Cote d'Ivoire) 

La premiere remarque qui ressort de cette distri­
bution est la grande richesse en phosphatases acides des 
cultivars de l' espece D. cayenensis l'otundata, comparativement 
aux autres especes etudiees. 

La seconde remarque est que les taux de proteines 
augmentent au cours de la conservation, alors que l' activite 
phosphatasique acide cytoplasmique diminue. Gette diminution 
se fait au profit d'une augmentation des phosphatases acides 
membranaires. 

Ge comportement des phosphatases acides cytoplas­
miques et membranaires fait done penser que les phenomenes 
physiologiques, dans lesquels les phosphatases acides sont 
impliquees au cours de la conservation, pourraient etre des 
phenomenes membranaires. 

La troisieme remarque est que les cultivars 
d'ignames, riches en phosphatases acides le sont aussi en 
phosphorylases, ce qui accedite l'idee que les phosphatases 
acides pourraient etre des fournisseurs de phosphate inorga­
niques, pour le fonctionnement des phosphorylases au cours 
des reactions cataboliques des glucides. 

SUMMARY 

F-i.ltot, the cuU.i.VMo 06 D. cayenensis-l'otundata opec.i.eo Me 
Veltlj It.i.ch when compMed to the othelt oneo otud.i.ed. 

Second, the tevet 06 pltote.i.n cUmbo dUlt.i.ng the COMeltVaUOn 
wh.i.te the Cljtoptaom.i.c ac.i.d phoophatao.i.c acUvUIj toweltO. Th.i.o towelt-ing 
.i.o at the bene6{t 06 a It.i.o.i.ng 06 the membltan ac.i.d phoophataoeo : the 
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phlj-6.i.oiog.i.cai pJtOCe.M e.nvoiv.i.ng ac.i.d pho-6phatMe.-6 dWl..i.ng COMe.JtVat.i.on 
couid be. me.mbJtan PJtOCe.M. 

Th.i.Jtd, the ljam-6 CuiUVM-6 w.i.th h-i.gh ievef. 06 ac.i.d 
pho-6phatMe.-6 hof.d the. Mme. 60lL pho-6phoJtIjf.Me.-6, wh-i.ch f.e.ad-6 that ac.i.d 
pho-6phatMe.-6 couid be the. PUJtve.ljoJt-6 .i.6 -i.noJtgan-i.c pho-6phatMe-6 .i.n the. 
pho-6phoJtIjf.Me-6 6unct.i.onn-i.ng dUJt-i.ng the cataboUc Jteact.i.oM 06 the. 
CM b 0 h Ij dlLate.-6 • 

In v.i.e.w 06 th.i.-6 .i.mpoJttance. 06 ac.i.d pho-6phatMe.-6, .i.t appe.Med 
ne.ce.MMIj to go thJtough the..i.Jt pUJt.i.6.i.cat.i.on and the de.6.i.n.i.t.i.on 06 the.-i.lL 
PJtope.JtUe-6 wh.i.ch couf.d e.nUght the..i.Jt phlj-6.i.oiog-i.caf. 6uncUon. 

INTRODUCTION 

La Cote d' Ivoire 
s'engager resolument dans 
alimentaire. 

a decide ces 
la bataille 

dernieres annees de 
de l'autosuffisance 

Pour que cette noble bataille soit gagnee, il faut 
que le pays s'assure non seulement une meilleure maitrise 
des techniques de production intensive de nos denrees alimen­
taires, mais aussi et surtout qu' il soit capable de proposer 
aux producteurs des techniques de conservation rentables. 

Ceci est d'autant plus necessaire, que le potentiel 
alimentaire de notre pays repose en tres grande partie, sur 
l' utilisation des tubercules tels que le manioc et l'igname 
dont la production intensive a toujours ete freinee par de 
reelles difficultes de conservation apres la recolte. Ces 
difficultes se soldent dans le cas de l'igname par exemple, 
par des pertes pouvant atteindre 25 pour cent de la production 
totale. 

Les raisons de ces pertes sont esentiellement de 
deux ordres il y ad' abord le facteur environnemental qui 
se traduit par une agression intense des tubercules par un 
certain nombre de depredateurs, allant des micro-organismes 
(bacteries, virus, champignons) (1-3) aux rongeurs (4) il 
Y a ensuite le facteur metabolique, dont l'ampleur tient au 
fait que ces tubercules sont presque essentiellement gluci­
diques (80 -85 pour cent du poids sec). La mobilisation de 
ces glucides lors de la germination, est un phenomene nefaste 
puisqu'il se traduit par une perte import ante de poids des 
tubercules apres recolte. 

En ce qui concerne les facteurs de degradation dus 
a l' environnement du tubercule, des efforts louables ont ete 
faits et continuent de se faire a travers l'utilisation des 
pesticides et autres produits chimiques pour enrayer l'action 
des depredateurs animaux et vegetaux. 

Le 
etudie. Il 
ce facteur, 

facteur metabolique est par c~ntre tres peu 
est cependant aise de penser que la maitrise de 
a travers la connaissance des enzymes du met abo-
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RESUME 

REACTIONS DIFFERENTES DE L'IGNAME (DIOSCOREA L.) 
AU BOUTURAGE IN VITRO, SELON LE CULTIVAR 

(D.i6tel1.ent~ l1.eact{on~ 06 yam (D.io~col1.ea L.) to .in v.i.tl1.0 

node cutt.ing, .in l1.e6el1.ence to the cuU.ivM~) 

R. ARNOLIN 
Station d'Arnelioration des Plantes 

INRA Antilles-Guyane 
97170 PETIT-BOURG 

Des cultures d'ignames des 3 especes majeures (D. 
alata, D. cayenensis et D. trifida) ont ete boutures in vitro. 

D. cayenensis s/sp rotundata presente en tube la meil­
leure croissance. C' est par contre cet te sous-espece qui a 
Ie moins bon comportement apres Ie passage au champ. La preco­
cite et la reaction photoperiodique expliquent en partie ce 
comportement. 

A leur sortie de tube, les plantules de D. alata et 
D. trifida donnent plusieurs tiges successives, de plus en plus 
longues et grosses. Leur comportement moyen au champ est bon. 

SUMMARY 

Node cutt.ing 06 yam cuit.iVM~ Mom the 3 ma.i.n-~pec{e~ (D. 
a lata, D. cayenensis and D. trifida) wel1.e cuU.i. vated .in v.i.tl1.o. 

D. cayenensis ~. ~p rotundata ha~ .in v.itl1.0 the beM gl1.owth. 
Howe vel1. th.i~ ~ub ~pec.ie~ pl1.e~ent the wOl1.M behav.i.oUll. .i.n the 6.ieid. 
Pl1.ecoC{ty and photopel1..i.odic l1.eact.ion expia.i.n PMtey th.f.~ behav.ioUll.. 

When they Me tl1.an~6el1.ed out 06 the tube, D. alata and D. 
trifida pianteet~ g.i.ve ~ucceM.iveiy ~evel1.ai ~tem~ wh.ich become iongel1. 
and b.iggel1.. In the avel1.age they have a good behav.ioUll. .in the 6.ieid. 
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EFFECTS OF AMMONIUM SULPHATE AND UREA ON TilE SPROUTING 

OF WHITE YAM (DIOSCOREA ROTUNDATA POIR) 

(Et{;et du o!>uR.6ate d' ammon.i.aque et de t' Wte.e o!>Wt ta gellminat.i.on de 

t' .i.gname btanche (V.i.oo!>collea Ilotundata Po.i.ll) 

AMEYAW C.E.G. 

SUMMARY 

ALVAREZ M.N. ; DOKU E.V. and HAHN S.K. 

IITA/ISAH 
B.P. 138 Hubona 
BUTAHE, PWA:-IDA 

The effects of ammonium sulfate and urea on the 
sprouting of 6g setts called "microsetts", derived from head, 
middle and tail regions of the tuber are discussed. Ammonium 
sulfate was more effective in boosting sprouting at 3 weeks 
after planting (WAP), irrespective of tuber portion. The 
results suggest a strong coupling of sulfate and nitrogen 
action. The interaction of sulfate, nitrogen and ethylene­
generating sources is postulated to be one of the major 
regulatory factors of sprouting in white yams. 

RESUME 

Leo!> et6eto!> du o!>ut6ate d' ammoni.aque et de t' Wte.e ""Wt ta 
gellm-i.nat-i.on de 0agmento!> de 6 9 appe£e.o!> "m-i.CJ[oo!>etto!>II et iMUo!> de tete, 
m-i.t{eu et queue du tubellcute, Mnt d-i.o!>cute.o!>. Le o!>ut6ate d' ammon-i.aque 
a e.te. te ptu-!> e6Mcace en pllovoquant ta gellm-i.nat-i.on tllO-i.o!> o!>emaineo!> aplle.o!> 
ptantat{on, -i.nde.pendamment de t' oll-i.g-i.ne du 6llagment. Leo!> lle.o!>uUato!> 
o!>uggt?llent une 60llte aMoc-i.at{on de t' act-i.on du o!>ut6ate et de t' azote. 
L '-i.ntellact{on du o!>ut6ate, de t' azote et de"" MWtceo!> ge.ne.llatll-i.ceo!> d' e.h /jUne 
eo!>t adm-i.o!>e comme t' un deo!> 6acteWto!> maj'eWtO!> de Ilegutat-i.on de ta gellm-i.­
nat.i.on deo!> -i.gnameo!> btancheo!>. 
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CALLOGENESE ET NEOFORMATION CHEZ DEUX ESPECES DE 
DIOSCOREA COMESTIBLES : D. ALATA ET D. TRIFIDA 

(Cai'.i'.u-6 60ltmat.i.on and ne.060Itmat.i.on wah two e.di..bi'.e. 
D.i.o-6colte.a -6pe.c.i.e-6 : D. ai'.ata and D. tlt.i.6.i.da) 

A. FAUTRET, P. DUBLIN et P. CHAGVARDIEFF 

IRAT/CIRAD 
B.P. 5035 

Avenue du Val de Montferrand 
34032 MONTPELLIER CEDEX FRANCE 

RESUME La creation d'une diversite genetique est necessaire 
pour I' amelioration varietale des ignames. La selection par 
hybridation est limitee par l'irregularite ou me me I' absence 
de fructification des clones cultives. La regeneration de 
cals permettait de contourner les difficultes rencontrees 
soit directement par production de variants d'interet agrono­
mique, soit en fournissant du materiel de base apte a rege­
nerer dans un programme d'hybridation somatique. Le but de 
ce travail est d' obtenir les conditions optimales de regene­
ration des cals chez Dioscorea alata et D. trifida. Divers types 
d'explants preleves sur des vitroplants en collection ont 
ete etudies pour leur aptitude a la callogenese et a la neo­
formation. On s'est oriente vers Ie petiole de jeune feuille. 
Des milieux de callogenese, d'entretien des cals et de neofor­
mation de tige ont ete mis au point sur D. alata. Chez D. trifida 
des milieux de callogenese et d' entretien des cals ant ete 
mis au point mais aucune neoformation de tige n'a ete obtenue. 
Cependant Ie developpement de l'appareil vegetatif et des 
cals de D. trifida etant beaucoup plus lent que celui de D. a lata, 
il est possible que les delais de neoformation soient egale­
ment plus longs. L'etude cytologique des neoformations a 
partir de cal montre que leur origine est pluricellulaire. 

SUMMARY 

Clte.at.i.on 06 ge.ne.t.i.c d.i.ve.It-6.i.ty .i.-6 ne.ce.MMy601t vM.i.e.tai'. .i.mplto­
veme.nt 06 yam-6. Se.i'.e.ct.i.on by blteed.i.ng .i.-6 Um.i.te.d by .i.1tlte.gui'.aIt.i.ty and 
e.ven non 6Jtuct.i.6.i.cat.i.on 06 cui'.t.i.vate.d ci'.one.-6. Pi'.anti'.e.t-6 Itege.ne.ltat.i.on 6Jtom 
cai'.i'.U-6 woui'.d pe.ltm.i.t to get Mound e.ncountelte.d d.i.66.i.cui'.t.i.e.-6, e..i.the.1t d.i.ltecti'.y 
by pltoduct.i.on 06 agltonom.i.c vM.i.ant-6, Olt .i.n 6U1tn.i.-6h.i.ng ba-6.i.c mate.Jt.i.ai'. 
abee. to Ite.ge.neltate. .i.n a Mmat.i.c blte.e.ding pltogltam. The. pUltPO-6e. 06 th.i.-6 
wolth .i.-6 to obta.i.n opt.i.ma cond.i.t.i.oM 601t Itegene.ltat.i.on 6Jtom caeeU-6 06 Dios­
corea alata and D. trifida. 
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D.i.66eJtent h.i.nd 06 expR-anto &!tom v.i.tJtopR-anto .in coUect.ion 
have been otud.ied 60Jt caUuo and ne060Jtmat.i.on aptUud. We weJte conducted 
to choooe young R-ea6 pet.i.oR-e. 

Med.ia 60Jt caUuo .in.i.t.iat.i.on caUuo ma.i.nta.i.n.ing, and ohoot 
ne060Jtmat.ion weJte de6.(ned 60Jt D. alata. W.ith D. trifida med.i.a 60Jt caR-R-uo 
.in.iUat.i.on and caR-R-uo ma.i.nten.ing weJte de6.(ned, but no ohoot ne060Jtmat.i.on 
wM obta.i.ned. 

Ma.i.nwh.iR-e vegetaUve appMatuo and caR-U deveeopment 06 D. 
trifida Me oeoweJt than thooe 06 D. a lata, .it.io pOM.i.bR-e that the neo-
60Jtmat.i.on deR-ayo muM be aR-M R-ongeJt. C ytoR-og.icaR- Mudy 06 ne060Jtmat.i.ono 
ohowo a peUJt.i. ceUUeM oJt.ig.in. 

IN TRODUC TI ON 

L'amelioration varietale des ignames comestibles 
est limite par la tres faible fecondite de ces especes. Chez 
D. alata, la sterilite est presque totale (J.S. JOS et K. 
VIJAYA BAI, 1980 IITA Annual Report 1979 et 1980). Cepen­
dant, 1es ignames qui ont ete selectionnes au cours des 
siecles dans un type de culture traditionnel doivent etre 
considerablement modifiees pour s'adapter aux exigences d'une 
agriculture moderne mecanisee. La culture de tissus peut 
permettre d'obtenir une variabilite genetique ou epigenetique 
sans faire intervenir la reproduction sexuee. 

L'objectif de ce travail est la mise en evidence 
de la capacite d' organogenese chez D. alata et D. trifida. Chez 
de nombreuses especes, les plantes neoformees a partir de cal 
presentent des variations somaclonales chez le mars, la 
canne a sucre, le riz, la Pomme de Terre, la tomate, etc ... , 
on a recherche et obtenu des variants presentant un interet 
agronomique (LARKIN et SCOWCROFT, 1981 SHEPARD et al., 1980 
; BRAN CHARD, 1984). On peut esperer voir apparaitre les memes 
types de variants chez l'igname. Les caracteres que l'on 
cherche a ameliorer et qui, chez d'autres especes, ont 
presente des variations interessantes, sont : 

1) La resistance a l'anthracnose l'anthracnose 
due a colletotrichum gloesporioides est une des principales mala­
dies foliaires qui affecte l'igname et plus particulierement 
D. alata (BAUDIN, 1976 ; WINCH et al., 1984). Le mode d'action 
des Colletrichum chez l'igname n' a pas ete etudie, mais certains 
Colletotrichum, tels C. lagenarium produisent des toxines. 

2) L'architecture de la plante c'est une liane 
qui doit etre tuteuree. Le tuteurage est couteux et gene la 
mecanisation des sarclages et de la recolte son absence 
agrave l'anthracnose et reduit les rendements (IITA Annual 
Report 1980). 11 serait possible d'obtenir des variants a 
port plus compact. 
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SUMMARY 

FIELD BEHAVIOUR OF YAM (DIOSCOREA ALATA L.) FROM 
IN VITRO CULTURE. IN STAGGERED PLANTINGS 

(Compoltte.me.nt au champ d I .i.gname. (D. aR.ata L.) .i.Mu de. 
cuttUlte. -in v.i.tItO e.n ptantat-iono e.che.tonne.e.o) 

A. LACOINT~and c. ZINSOU 

Laboratoire de Physiologie et Biochimie Vegetales 
INRA des Antilles et de la Guyane 

Domaine Duclos 
F-9717D PETIT-BOURG, GUADELOUPE (F.W.I.) 

* Station de Bioclimatologie 
INRA Domaine de Crouelle 

F-63D39 CLERMONT-FERRAND CEDEX (FRANCE) 

Tissue culture of D. alata cv Lupias, supplies in 
all seasons plant lets of which morphology and development 
patterns present some similarities with seedlings of closely 
related species. 

Plantings, irrigated and staggered between september 
and april show that later behaviour of those plant lets depends 
on planting season. Two effects are observed : 

On one hand a reduction of maximum development 
attained by aerial and underground parts after planting under 
short or decreasing days on the other hand a certain 
regrouping of dieback dates of aerial parts for all plantings 
and a regrouping still more drastic of sprouting dates. 

The first effect brings about a yield reduction as 
compared to april planting, sensitive since september and very 
severe from october to december plantings. The second effect 
annihilated since next year the initial temporal shift induced 
by out of season planting. The results are very close of those 
obtained generally with staggered plantings from yam tubers 
of D. alata presenti 19 signs more or less accused of ageing. 
As they cannot be here attribued to the mother tuber, we 
conclude that the difficulty of out of season cultivation of 
that species is due to a great sensitiveness to environmental 
factors, (thermo-photo-periodism). 
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RESUME 

La cu.etWLe .i.n v.i.tJto de D. aZata cv. II Lup.i.a~1I 6oWLn.i.t en 
toute ~a.i.oon de~ jeune~ptante~ dont ta mOlLphotog.i.e et te mode de deve­
toppement .i.n.i.t.i.ai oont plLoche~ de~ cMacteJt.i.~t.i.que~ de~ jeune~ ~em.i.~ 
d 1 e~pe.ce~ vo.i.~.i.ne~. De~ ptantat.i.oM .i.wguee~ echetonnee~ entJte ~eptemblLe 
et avJt.i.t montJtent que te compOlLtement utte.Jt.i.eWL de ce~ v.i.tlLoptant~ 
depend de ta ~a.i.Mn de ptantat.i.on. On ob~elLve deux eUet~ : d ' une PMt 
une lLeduct.i.on de~ devetoppement~ max.i.maux atte.i.nt~ pM ta pMt.i.e 
ae.1L.i.enne et ta pMt.i.e oouteMa.i.ne apJte.~ ptantat.i.on en cond.i.t.i.on~ de joWL~ 
COWLt~ ou deCJto.i.Mant~ Ita pMt.i.e oouteMa.i.ne etant Jteiat.i.vement mo.i.M 
aUecte.e que ta pMt.i.e aeJt.i.enne) ; d ' autJte pMt un ceJtta.i.n lLegJtoupement 
de~ date~ de 6ana.i.oon de ta pMt.i.e aeJt.i.enne de toute~ te~ ptantat.i.oM, 
et un lLegJtoupement en cOILe ptu~ net de~ date~ de gelLm.i.naUon. Le plLem.i.elL 
e66et occM.i.onne une d.i.m.i.nut.i.on du Jtendement pM JtappoJtt Ii ta ptantat.i.on 
d ' avJt.i.t, ~en~.i.bte de.~ ta ptantaUon de ~eptembJte et tJte.~ ~eve.lLe pOWL 
te~ ptantat.i.oM d'octoblLe Ii decemblLe. Le deux.i.e.me e66et annute de.~ 
t' annee ~u.i.vante te decatage tempOlLet .i.n.i.Uat conMlLe pM ta ptantat.i.on 
hOM ~a.i.oon. Ce~ Jte~u.etat~ oont tJte.~ vo.i.~.i.n~ de ceux geneJtatement obtenu~ 
avec de~ ptantaUoM echetonnee~ de tubelLcute~ de D. aZata p.te~entant de~ 
~.i.gn2.~ ptu~ ou mo.i.M net~ de v.i.e.i.ti.i.Mement. Comme .i.t~ ne peuvent, 
.i.c.i., etJte attJt.i.bue~ au tubelLcute-me.Jte, on en conctut que ta d.i.66.i.cutte. 
de culliveJt cette e~pe.ce hOlL~-~a.i.oon pJtov.i.ent pJt.i.nc.i.patement d ' une gJtande 
~eM.i.b.i.t.i.te. aux 6acteWL~ du m.i.t.i.eu IthelLmo-photopeJt.i.ode). 

INTRODUCTION 

In respect of out-of-season production, Diosoorea 
aZata has been the most studied species among cultivaded yams. 
Using chemicals, CAMPBELL et al (1962) shortened the tuber 
rest period and could plant sets from January to June in 
Trinidad neither yield nor growing period were altered. 
On the other hand, all the experiments of delayed planting 
revealed that sets plantes from July to November had lesser 
yield and reduced growing period, irrespective of the means 
used to store the planting material chemicals (GOODING and 
HOAD, 1967), disbudding (CLAIRON and ZINSOU, 1980), cooled 
storage (ARNOLIN, 1981). The subsequent rest period may 
(CLAIRON and ZINSOU, 1980), or may not (ARNOLIN, 1981), also 
be shortened so that sprouting occurs at the normal date the 
following year. When planted in December or January (storage 
time > 1 year), the sets have "anarchic" (ARNOLIN, 1981) 
vegetative durations. At last, planting later that January 
(storage time - 1 year) leads to vigorous plants with normal 
vegetative cycles (ARNOLIN, 1981 ; MATHURIN, 1982). 

From all those reports the behaviour of D. aZata 
appears very dependent on the planting date. However it must 
be pointed out that they are all derived from the use of aged 
tubers as planting material, so that those results may have 
two different origins an internal factor (the ageing of 
the tuber) and an environmental factor. 
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PRINCIPAUX RESULTATS DANS LA MULTIPLICATION VEGETATIVE 
DE L'IGNAME (Dioscorea spp.) : CONSEQUENCES POUR 

RESUME 

LA PRODUCTION AUX ANTILLES 

P. MATHURIN et L. DEGRAS 

Centre de Recherches Agronomiques INRA des Antilles-Guyane 
Station d'Amelioration des Plantes, 

B.P. 1232, 97184 POINTE-A-PITRE CEDEX 

Depuis quelques annees, un interet accru se mani­
feste pour une meilleure connaissance de la multiplication 
vegetative des tubercules d' igname. Gette connaissance peut 
aider a reduire notre "dependance" a l' egard des importations 
de pomme de terre ... 

Nos travaux 
sevrage-repiquage du 
aeriennes. 

ont porte sur 
tubercule et le 

la fragmentation, le 
bouturage des tiges 

La fragmentation a permis d'obtenir un :aux de 
multiplication de l' ordre de 30 pour D. a~ata. La meilleure 
production (25 kg/16 plantes, issus d'un me me tubercule-mere) 
a ete obtenue avec des fragments de 50 g au lieu de 200 g 
(8 kg/4 plantes, issus d'un meme tubercule-mere). 

Dans les conditions normales de notre ecologie et 
sur la base de 2 sevrages, la production des plantes sevrees 
de D. aZata issues de lere, 2eme et 3eme plantation est tres 
superieure (5,77 kg) a celle d 'une plante temoin non sevree 
(2,43 kg). 

Le bouturage des tiges aeriennes chez D. aZata permet 
d'obtenir une production de 1,3 a 1,4 kg/boilture par compa­
raison a une plante temoin (fragment de tubercule) qui a donne 
1,1 a 1,5 kg. 

SUMMARY 

Folt the. pMt 6e.w ye.M<> , a glte.at .i.ntelte.<>t hM be.e.n man.i.6e.<>ted 60lt a 
be.tte.lt knowie.dge. 06 the. ve.getat.i.ve. muit.i.pi.i.cat.i.on .i.n yam tubelt<>. Th.i.<> 



400 

h.nowtedge m.i.ght hetp to Iteduce OUlt dependence on .i.mpolttat.i.ono 06 
potato ••• 

OUlt expelt.i.ment-6 welte Iteauzed on the 61LagmentaUon, the 
-6epaltaUon Itemovat 06 mothelt tubelt and the cutt.i.ng 06 v.i.ne-6. 

The /lLagmentat.i.on enabted to get a mutt.i.pucat.i.on Itat.i.o 06 
about 30 601t D. alata. The beM pltoduct.i.on (25 h.g/16 ptant-6, 6ILom the 
-!lame mothelt tubelt) wM obta.i.ned w.i.th 61Lagment-6 06 50 9 .i.nMead 06 
200 9 (8 h.g/4 ptant-6, 6ILom the -!lame mothelt-tubelt). 

In the noltmat 
06 two -6epaltat.i.onl.l, the 
-6epaltaUon 06 D. alata 
.i.-6 h.i.ghelt (5.77 h.g) than 
h.g) • 

cond.i.t.i.ono 06 OUlt ecotogy and on the bM.i.-6 
pltoducUon 06 daughtelt-ptant obta.i.ned 6ILom 

olt.i.g.i.nat.i.ng 6ILom 1-6t, 2d and 3d ptantat.i.on 
that 06 the contltot ptant not M.paltated (2.43 

The cutUng 06 -6hoot .i.n D. alata peltm.i.t-6 to obta.i.n a pltoduc­
Uon 06 1,3 to 1,4 h.g/-6t.i.p by co mpalt.i.Mn to a contltot ptant (tubelt-
6ltagment) wh.i.ch gave 1,1 to 1,5 h.g. 

INTRODUCTION 

D' apres COURSEY (1967), l' Igname a ete, a l' egal 
du MaIs chez les precolombiens, a la base de civilisations 
d'Afrique occidentale (D. cayenensis) , d'Asie tropicale, d'Inde, 
d'Oceanie (D. alata - D. esculenta). 

L'importance economique du tubercule d' igname n' est 
pas negligeable dans la zone CaraIbe : la production annuelle 
des pays du Commonwealth y est de l'ordre de 200 000 t 
(FERGUSON, 1980). Par ailleurs, les systemes socio-economiques 
predominant n' ont en rien favorise les productions vivrieres 
locales, dont celles de l'igname ... mais, ont favorise des 
importations massives de produits alimentaires. Heureusement, 
depuis peu, la recherche de l'auto-suffisance alimentaire 
en region tropic ale s'accroit et dans ce cadre l'igname 
apparait comme une plante d'importance majeure pour la region 
CaraIbe. 

Depuis de nombreuses annees, un interet accru se 
manifeste pour une meilleure connaissance de la biologie des 
ignames, notamment de leur multiplication vegetative. 

Chez les especes majeures d'igname cultivees aux 
Antilles, sauf chez D. tY'ifida et D. cayenensis Y'otundata, Jes fleurs 
sont parfois absentes et souvent steriles ou produisent des 
graines a germinations difficiles (DEGRAS 1., 1980). Ces 
deficiences genent 1 'utilisation de la reproduction sexuee, 
d' ou la predominance de la reproduction vegetative chez ces 
ignames et la necessite d'etudier celle-ci pour accelerer 
l'experimentation et la diffusion des clones introduits, base 
de l'amelioration varietale de ces especes. Les techniques 
de cette multiplication ont ete abordees chez D. alata par 
des etudes interessantes d' abord l' utilisation optimale d' un 
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EFFECT OF DELAYED PLANTING AND CHEMICAL TREATMENT ON 
THE PERFORMANCE OF YAMS GROWN FROM MINISETTS 

(E66et de ta ptantat-i.on tClJl.d-i.ve et deo!> tJta-i.temento!> ch-i.mi.queo!> deo!> 
m-i.n-i.flr.agmento!> o!>UJt teo!> pel1.6ol1.manceo!> de ta cuitUJte d' -i.gname) 

SUMMARY 

A.O. NWANKITI and L.S.O. ENE 
National Root Crops Research Institute 

Umudike 
P.M.B. 7006 

UMUAHIA, NIGERIA 

Experiments were carried out to evaluate the poten­
tials of curing and use of wood ash seed dressing as an 
alternative to chemical seed dressing of yam setts, before 
planting, especially for commercial production of seed yams 
by the minisett technique. Curing was at the ambient tempe­
rature for periods of 1, 2, 3, 4 and 5 days. These were 
compared with treatment with two recommended seed dressing 
chemicals (Thioral and Aldrex T). 

Curing of yam minisetts for 3 days and above resul­
ted in high moisture loss and rapid drying of the cut 
surfaces. 

There were no significant differences in the rate 
of germination and final percentage sprout between yam setts 
treated with chemicals and those cured for one or two days. 
There was delayed sprouting and very low percentage sprout 
when curing extended up to 3 days and above. 

Reductions in leaf area, leaf area index, number 
of leaves and final tuber yield at harvest occured when curing 
extended up to 3 days. These parameters did not differ 
significantly between yam setts cured for 1 or 2 days and 
those treated with chemicals. 

Wood ash from oil palm inflorescence was as good 
as any of the chemicals used. 
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RESUME 

De.~ e.XpelL{me.ntat.ioM ont eU lLeatioee.o POWl. evaiue.1L ie.o 
pote.nt.iatiUo du CURING e.n oubot.itut{on Ii i' enILobage ch{m{que deo 
i/wgmento d' {gname avant piantaUon et ce POWl. ia comme.ILc{at(oaUon 
deo oemenceo d' {gname pM ia techn{que de.o m{ni6ILagmento. Le CURING 
a ete lLeai{oe. Ii te.mpelLatWl.e. amb{ante pendant 1, 2, 3, 4 et 5 J owl.o 
en compMa-i.oon avec deux tlLa-i.temento pM deo plLoduUo d' enILobage 
ch{m{que lLecommandeo : Th{olLai et AidlLex T. 

A pMUIL de 3 J OWl.O et au de.ili ie. CURING deo m{n{0agme.nto 
a e.nua,[ne une 601Lte. pelLte. d' humid{U et un de.oMchement {mpMtant 
de.o oWl.6aceo oect{onneeo. 

Ii n' Id ava-i.t pao de d{6t~ence. o{gn{b{cat{ve de taux de 
ge.l1.m{nat{on et de pOWl.centage b{nai de. gelLme.o enue teo 0agme.nto tlLa-i.Uo 
avec te.o plLoduUo ch{m{queo et ce.ux tlLa-i.teo pM CURING pendant 1 Ii 
2 JoUJto. Ii Id a e.u un lLetMd de tevee e.t un poUJtcentage 6a-i.bte de 
ge.l1.me.o quant ie. CURING eta-i.t plLoionge Ii 3 JoUJto et pt~. 

Ii Id a eu lLeduct{on de ta oUJt6ace totia-i.lLe, de {' {ndex de 
oUJt6ace. 6otia-i.lLe, de ta tongueUJt deo Ugeo, du nomblLe de 6e.ud{eo, du 
lLendeme.nt en tubelLcuie Ii ta lLecoite quand {e CURING a eU plLo{onge 
Ii 3 JoUJto. Ce.o pMame.tlLeo ne d{6te.lLent pao o{gn{b{caUvement POWl. te.o 
0agmento tlLa-i.Uo PM CURING pendant 1 Ii 2 JoUJto et ceux ua-i.teo 
ch{m{quemenL 

La cendlLe de {' {n6iolLeocence. du pa{m{elL Ii hui{e e.ta-i.t auoo{ 
bonne que chacun deo plLoduito ch{m{queo ut{{{oe.o. 

INTRODUCTION 

Yam (Dioscol'ea spp.) is an annual climber that is 
best propagated by means of the tuber which is a stem struc­
ture (BURHILL, 1960 ; NJOKU, 1963). The yam crop, a starchy 
food, is one of the most expensive sources of calories in 
human diet in the tropics. Nervertheless, it still plays an 
important role in socio-economic lives of the people, espe­
cially in Nigeria. Because of its demand, and the high cost 
of production and low multiplication ratio, there is a need 
to find methods of improving the multiplication ratio of yams 
(OKOLI, 1978), to increase the amount of "seed" available 
for "seed" and ware-yam production. 

The development of the minisett technique at the 
National Root Crops Research Institute was therefore indi­
cated. Prior to the development of the minisett technique, 
OKOLI, (1978) developed the segmentation method. The segmen­
tation method made use of small setts with reasonable food 
reserves and vigorously growing sprouts, but the technique, 
which involved carving out sprouted segments from the main 
tuber, was laborious and expensive. The minisett technique 
which consisted of cutting up seed yam tuber (200 - 500 g 
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A REVIEW or SEED YAM PRODUCTION BY THE MINISETT TECHNIQUE 

SUMMARY 

O.O.OKOLI, L.S.O. ENE and M.C. IGBOKWE 

National Root Crops Research Institute 
Umudike, PMB 7006, UMUAHIA 

Seedyams constitute 33-50 per cent of the total 
outlay in yam production. The traditional method of producing 
seed yams involves cutting up one seed yam into four pieces 
(setts) each weighing 150 g Each sett yields 600 g seed 
yams that cost Nl.OO each. This means an outlay of Nl0.000 
worth of seed yams to plant one hectare for ware yams. The 
minisett technique, developed by the National Root Crops 
Research Institute, Umudike by 1982 has been under field 
evaluation by Nigerian farmers in the last two years and is 
aimed at eliminating the constraint imposed by shortage and 
high cost of seed yams. This paper describes the technique, 
and reviews the major research efforts at Umudike that have 
led to the development of the technology. A profit of about 
N3000/ha or more can be realized by farmers who adopt the 
technique. The cost of producing seed yams is reduced from 
N60 k/kg to 20 k/kg. This technique if properly harnessed 
will revolutionise yam production in the World and offer 
farmers a reliable method of economic large scale production 
of seed yams. 

RESUME 

Le.<I .i.gname.<I de. <le.me.nce.<I cOMt.i.tue.nt 33 a 50 pOWL ce.nt du 
coat totai de. ia popuiaUon d I .i.gname.. La methode. Vtad.i.Uonne.iie. de. 
PJtoducUon de.<I .i.gname.<I de. <le.me.nce. compoJtte. ia 6Jtagme.ntaUon e.n quaVte. 
d'un tube.Jtcuie., chaque. 6Jtagme.nt pe.Mnt 150 a 300 g. De. chacun d'e.ux 
on Jtecoite.Jta e.nv-i.Jton une. .i.gname. de. <le.me.nce. de. 600 9 Jte.ve.nant a 1 na.i.Jta. 
Ii <I'e.n <lu.i.t une. chMge. d'e.nv-i.Jton 10 000 na.i.Jta<l pOWL piante.Jt un he.ctMe. 
d I .i.gname.<I comme.Jtc.i.aliMbie.<I. La te.chn.i.que. de.<I m.i.n-i.6Jtagme.nt<l, deve.ioppee. 
PM i'IMUtut Nat-i.onai de. Re.che.Jtche. <lWL ie.<I cuitWLe.<I de. tube.Jtcuie.<I 
(Umud.i.he.) te.<ltee. e.n pie..i.n champ pM de.<I e.xpioUant<l n-i.gwaM au COWL<I 
de.<I de.ux de.Jtn-i.e.Jte.<I annee.<I, v-i.<le. a ei.i.m.i.ne.Jt ia conVta.i.nte. .i.mpoMe. pM 



426 

fa penUJt.i.e et fe cout de-6 .i.gname-6 de -6emence. cette pubUcauon deCA.i.t 
fa techn.i.que et paMe en Jtevue fe-6 JtecheJtche-6 pJt.i.nc.i.pafe-6 qu.i. f' ont 
engendJtee-6. Le-6 expfo.i.tant-6 adoptant cette techn.i.que peuvent Jteaf.i.-6eJt 
un PJtofrit d' env.i.Jton 3000 Na.i.Jta/ha et pfU-6. Le cout de pJtoduct.i.on de-6 
.i.gname-6 de -6emence-6 e-6t Jtedu.i.t de deux ueJt-6 env.i.Jton. Cette techn.i.que 
coJtJtectement amenagee JtevofuuonneJta ia pJtoduct.i.on mond.i.aie d'.i.gname 
et eUe oM/te aux expio.i.tant-6 une methode friabie de pJtoducuon econom.i.que 
d' .i.gname de -6emence a gJtande echeUe. 

INTRODUCTION 

During the 1984 planting season, 500 g. seed yams 
cost up to one Naira ($1.40) each in most local markets in 
Nigeria. This means an outlay, of :H10,000 for seed materials 
to plant one hectare. Although other costs especially labour 
will be incurred in planting, staking, weeding and harvesting, 
it is seen that the cost of seed yams accounts for a disap­
proportionate outlay in yam production. Cost of seed yam is 
put at more than 50 per cent of total production cost of ware 
yams in Nigeria. This high cost of seed is partly the reason 
why farmers cannot grow yams extensively in spite of high 
prices fetched by ware yams in the local markets. 

The traditional method of producing seed yams 
involves cutting a seed yam into 4 pieces called setts. Each 
sett weighs 100-300 depending on location and tradition. The 
setts are then planted and seed yams weighing 200-1000 grams 
are produced. With this low multiplication ratio of 1:4, the 
number of seed yams produced is small. A "seed" yam production 
ratio (weight planted weight harvested) ranging from 2.8 
to 5.1 for cultivars of D. l'otundata is normal. Other yam spe­
cies except D. aZata had even lower ratios. This low multipli­
cation ratio in yam compares poorly with the grain crops. 
In maize (Zea mays) for instance, a seed planted may produce 
2 cobs each having up to 200 seeds a multiplication ratio 
of 1:400. The need therefore existed for a method of rapidly 
multiplying yam planting materials. The minisett technique 
was developed to fill this need. 

The minisett technique involves cutting a yam 
tuber into 2 cm thick quadrants weighing approximately 25 
g and planting them after dusting with an insecticide/ 
fungicide blend. A large number of investigations were carried 
out into the field handling of the small setts. This report 
is a review of findings in the agronomy of seed yam production 
by the minisett technique. It also attempts to indicate areas 
that need further investigation for full utilisation of this 
promising seed yam production technology. 

SPECIES RESPONSE TO THE MINISETT TECHNIQUE 

OKOLI, IGBOKWE and NWOKOYE (1981) showed that D. 
aZata yielded higher than D. l'otundata cultivars when planted as 
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THERMOTHERAPY, SHOOT TIP CULTURE, AXILLARY BUD 
PROLIFERATION AND PLANT REGENERATION IN YAM 

(DIOSCOREA TRIFIDA L.) 

(T helLmorne.lLap-ie. cuitUJl.e d I apex. plLoU6eJtat-ion de bOUJl.geon ax-iiiMILe. 
et lLe.ge.ne.lLat-ion de piante-6 chez i '-igname D-io-6colLea tIL-i6.(da L.) 

Sabastian SALAZAR S.l·and Roberto FERNANDEZ Z.Z 

Tissue Culture Laboratory, Plant Genetic Resources Unit, 
Centro Agronomico Tropical de Investigacion y Ensenanza, CATIE 7170, 

P.o. Box 15 Turrialba, COSTA RICA 

1. To whom the correspondance must be adressed 

SUMMARY 

Axillary bud proliferation in Dioscorea trifida L. 
(CATIE introduction n° 10715) was achieved when axillary bud 
shoot tips with 4-6 leaf primordia were cultured on semi-solid 
Murashige and Skoo~ (MS) medium supplemented with several 
concentrations of N - isopentyladenine (2-iP) in combination 
with napthaleneacetic acid (NAA). The emerging buds were 
excised and individually recultured onto semi-solid MS medium 
devoid of growth regulators in order to promote root develop­
ment and recovery of complete plants. 

RESUME 

La plLoU6e.lLat.{on de bOUJl.ge.on ax-iiia-ilLe. chez Dioscorea trifida 
L. (-intlLoduct.{on n° 10715 du CA TI E) a e.U 1Le.U-6-6-ie d PMt-i1L d I ape.x ayant 
4-6 plL-imolLd-ia 60UMILe. cuit-ive. -6UJl. un m-iUe.u -6e.m-i-Mi-ide. de. MURASHIGE 
et SKOOG (MS) compUte. pM d-ivelL-6e-6 concentILat.{OM de n--iMpe.ntyiaden-ine 
(2--iP) e.n comb-inMMn avec i I ac-ide. naphtaUne ace.t-ique. (ANA = NAA). 
Le-6 bOUJl.geoM appMU-6 ont e.U exc-iM-6 et lLep-ique.-6 -ind-iv.i.dueiie.ment 
-6UJl. m-iUeu MS -6em.i.-MUde. lLe.guiateUJl. de ClLo-iMance pOUJl. 6avolL-i-6elL ie 
de.veioppement lLac-inMlLe e.t pMven-i1L a de-6 piante-6 compUte-6. 

INTRODUCTION 

Yams (Dioscorea spp.) are an important source of 
medicinal compounds such as steroids and are also a carbohy­
drate staple of subsistence farmers in several countries of 
the Caribbean, Central America, Africa and Asia. With the 
recent immigration of some of these peoples to the United 
States and Europe these countries have initiated importation 
of yams from the West Indies (4) and Costa Rica. 
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SUMMARY 

THE PHYSIOLOGICAL RESPONSE OF CASSAVA TO STRESS 

(La ILC.POMe. phLj.!).iotog.ique. du Man.ioc au .!)tlLe.M) 

James H. COCK & Mabrouk A. EL-SHARKAWY 
CIAT 

Apartado Aero 6713 
CALI, COLOMBIA 

Cassava has gained the reputation as a crop that 
is highly tolerant of the stress conditions found in marginal 
areas for agriculture. 

This paper reviews the physiological basis of this 
tolerance. Cassava has a long growth cycle and an indeter­
minate growth habit. Thus short periods of stress have little 
effect on the overall growth. In addition it has no critical 
growth periods such as flowering when short stress periods 
affect critical processes in yield formation. Cassava 
simultaneously develops its source, leaves, and its sink, 
roots. During stress periods the balance between source 
formation and sink filling is shifted towards the roots. Thus 
although total biomass production may be reduced markedly 
in stress periods the effect on root production is less 
marked. At low fertility levels leaf area index is reduced, 
but the nutrient content of leaves is maintained allowing 
for efficient photosynthesis. Similarily under drought 
conditions leaf area index is reduced, resulting in reduced 
water loss. This effect coupled with a stomatal reaction to 
changes in relative humidity of the ambient air allows cassava 
to survive long dry periods and use limited water very 
efficiently. 

RESUME 

Le. man-ioc a ta lLe.putat-ion d' e.tlLe. une. cuttUILe. tILe.!) tof.e.lLante. 
aux cond.it.ioM de. MlLe..!).!) de..!) zone..!) aglL.icote..!) mMg.inate..!). ee.t M{-icte. 
paMe. e.n lLe.vue. te..!) ba.l)e..I) phLj.!).iof.og.ique..!) de. ce.tte. tof.e.lLance.. Le. man.ioc 
a un tong cycf.e. de. de. ve.toppe.me.nt e.t une. ClLo.iMance. de. type. -inde.te.lLm.ine.. 
AUM.i de. coulLie..I) pe.lL.i0 de..!) de. '!){ILe.M n' ont-e.Ue..!) que. pe.u d' e.tte.t .!)UIL 
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ta CJW{ManCe gf.obate. De ptU-Il, te manioc n'a pM de pe.Jt>iode-il cJt{t>ique-il 
de CJto>i-llMnCe, teUe que ta 6toJta{-Ilon, dUJtant te-ilqueUe-il de cOUJtte-il 
pe.Mode-il de -IltJteM poUJtJta{ent avo>iJt une gJtoMe >in6tuence -IlUJt Ce Jtende­
ment. Le man>ioc devetoppe en meme temp-ll -Ile-ll 6eu,itte-ll (oJtgane~ "MUJtce") 
et -Ile~ Jtac{ne-ll (oJtgane-il "pu,it-ll"). Pendant Ce~ peMode~ de MJteM, 
t' e.qu,iubJte "MUJtce-pu,it~" eM mod>i6,Le en pMv>iteg>iant Ce JtempuMage 
de-ll Jtac{ne~ au detJt>iment de ta 6oJtmaUon de~ 6eu,iCCe-il. AUM>i, b>ien que 
ta 60Jtmat>ion de b>iomaMe MU Jtedu,ite nettement pM te~ peJt>iode~ de 
-IltJte~-Il, t' e66et e~t 6a{bCe ~UJt f.e Jtendement en Jtac{ne. Avec une 6a{bf.e 
6eJtUuMUon, t' >ind>ice 6oua{Jte eM Jtedu,it, ma{~ te~ concentJtaUon~ 
6oua{Jte-il JteMent ~u66,LMnte~ poUJt peJtmettJte une photo~ljnthe~e e6Mcace. 
De meme une aumentaUon hljdMque Jtedu,ite d>iminue t' >in d>i ce 6oua{Jte 
ce qu,i condu,it a une Jteduct>ion de~ peJtte~ d ' eau. A ceCa -Il' aJoute une 
Jteact,(on de-ll -Iltomate-ll aux changement-ll d' hum>id>iU Jtetat{ve de C' a{Jt 
amb.i.ant ce-ll deux phenomene~ peJtmettent au man>ioc de ~UJtv>ivJte a 
de tongue~ peJt>iode~ de ~tJteM hljdJt>ique et donc d' uUu~eJt tJte~ e66,Lca­
cement t' eau con-llommee. 

INTRODUCTION 

Cassava has gained the reputation of being a crop 
that grows particularily well on infertile soils in areas 
with uncertain rainfall. Furthermore in Africa where locusts 
are a serious problem it is recognized as extremely tolerant 
to attack. In this paper the physiological basis of cassava's 
tolerance of stress is discussed. 

The cassava plant. like most root crops. simulta­
neously produces new leaves (the source of carbohydrates and 
deposits carbohydrates in the roots. This situation constrasts 
with the determinate crops in which the reproductive organs 
are the useful parts. In these crops the source is developed 
first and then the sink is filled. This particular charac­
teristic of the root crops leads to two fundamental aspects 
of their physiology. First of all they tend to have an optimal 
leaf area index for yield and secondly they do not have 
critical periods when stress over a very short time span can 
have disastrous effects on yield. 

CASSAVA GROWTH UNDER NON STRESS CONDITIONS 

Under good conditions the cassava plant after germi­
nation rapidly produces small leaves from the apical meris­
terns. The size of the leaves produced increases with each 
subsequent leaf until 4-6 months after planting and then 
declines. The rate of leaf production per apex initially is 
approximately 5 per week but declines as the plant grows older 
to about per week. Initially one or more of the axillary 
buds on the planting piece grow and later when the apex 
becomes reproductive the development of the axillary buds 
directly below the reproductive organ gives the branching 
(forking) characteristic of cassava. The branching habit 
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EFFECTS OF DIFFERENT CASSAVA CROPPING PATTERNS 
ON SOIL FERTILITY, CROP YIELDS AND FARM INCOME 

DIETRICH E. LEIHNER and JAVIER LOPEZ M.* 

* Professor and Head, Department of tropical plant production, 
University of Hohenheim, Germany (formerly senior scientist, CIAT 

cassava progra~) and research assistant, CIAT cassava progra~, 
respectively. 

SUMMARY 

A cassava cropping systems trial was conducted in 
Caicedonia, Colombia, on a degraded Andosol with a history 
of five previous cassava crops. Starting 1980, cassava cv. 
Chiroza was grown either in monoculture or in rotation with 
CY'ota~aY'ia juncea (as green manure), maize, dry, beans and grain 
sorghum. Cropping systems such as OM and CEC were improved 
by rotation. Most notably, legumes increased P availability 
but chemical fertilizer had little detectable influence. 
Cassava root yields, after declining to 15 t/ha during the 
five consecutive farmer-grown crops, were raised in the first 
experimental monoculture crop through improved agronomic prac­
tices to about 25 t/ha but declined to about 10 t/ha in the 
fourth experimental monoculture crop. By contrast, in the 
rotational system, yields were increased to over 35 and 25 
t/ha in the second and fourth cycle, respectively. Besides 
root yield, root and shape were seriously affected under 
continued cassava cultivation. Results show that chemical 
fertilizer alone may not be sufficient to maintain high 
cassava root yield and quality and that rotation with green 
manure plants, cereals and legumes may be required to activate 
soil life and reduce phytosanitary problems. 

RESUME 

Un eMcU de <>Lj<>te.me<> de cuttUJte du man.i.oc a eU condu..i.t 
a CcUcedon.i.a, Coiomb.i.e, <>UJt un andoMi dewwde aLjant deja <>uppoJtU 
ci.nq cuttUJte<> de man.i.oc. A pMt.i.Jt de 1980, ie manwc c.v. Ch.i.Jtoza 
a ete condu..i.t <>o.i.t en monocuitUJte, <>o.i.t en Jtotat.i.on avec CY'ota~aY'ia juncea 
(comme eng)LcU<> veJtt) , ma.i:<> , h M.i. cot a gJtcUn<> et MJtgho a gJtcUn<>. Le<> 
<>Lj<>te.me<> de cuttUJte ont eU <>ubd.i.v.i.<>e<> en tJtcUtement<> fyeJtt.i.i.i.<>e<> ou non. 
Le<> pMame.tJte<> du Me "mat.i.e.Jte oJtgan.i.que" et "CEC" ont eU ameUoJte<> 
pM ia Jtotat.i.on. 
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L' e66et f.e pf.u~ notabf.e eM f.' augmentat.ion de f.a di~pon.ibiu­
te du P pM te~ eegumineu~e~, af.olLO que cef.ui de f.a 6eJttiuMtion m-ine­
Jtaf.e eM a peine detectabf.e. De~cendu~ a 15 t/ ha au f.ong de~ c{nq 
cuUuJte~ cOMecutive~ en miueu patd~an, f.e~ Jtendement~ en tubeJtcute~ 
de manioc ~ont Jtemonte~ en monocuUuJte expeJt-i.mentaf.e a 25 t/ha en 
pJtem-ieJt cLjcf.e (avec f.e~ it-ineJtCU:Jte~ technique~ ut-iu~e~) pouJt Jtedeocen­
dJte a 19 t/ ha au quatJt-i.eme. Au contJtCU:Jte f.e~ Jtotat-ioM ont peJtmi~ 
d' obteniJt 35 t/ ha en deuxieme cLjcte de manioc, et encoJte 25 t/ ha 
au quatJt-i.e me . Au def.a de~ Jtendement~, ta tCU:Ue et f.a 60Jtme de~ tubeJt­
cuf.e~ ont ete ~eJt-i.eu~ement a66ecte~ en monocuUuJte continue. Le~ Jte~uf.­
tat~ mOl1tJtent que ta 6eJttiuMtion mineJtaf.e ne ~u66{t pa~ a mCU:nteniJt 
un Jtendement et une quaute ef.eve~ de~ tubeJtcuf.e~ de manioc, et que 
f.a Jtotat-ion avec de~ engJtCU:~ veJtt~, de~ ceJteate~, au de~ f.egum-ineu~e~ 
eM impeJtative pouJt act-iveJt f.a vie miCltobienne du Mf. et JteduiJte f.e~ 
pJto bee. me~ ph LjtooanitCU:Jte~. 

INTRODUCTION 

There are numerous examples of successful monocul­
ture systems in temperate zones where powerful inputs in 
combination with mechanization can control the agricultural 
environment, which by nature is stable and well buffered 
(v. BOGUSLAWSKI et al 1976, DEBRUCK 1972, POMMER et al 1979). 
However, in the less stable ecosystems of the tropics, the 
switch from a traditional to an input-dependent production 
system with its impoverishment in crop diversity has often 
lead to soil degradation and accumulation of phytosanitary 
problems posing serious hazards to yield stability (LOMBIN 
1981, McINTOSH and SURYATNA EFFENDI 1979, NICKEL 1973). If 
the question of how to hydroxide (Kocide 101) at a rate of 
770 g a.i./ha. No insecticides and fungicides were applied 
to the sorghum. All crops were handharvested and maize and 
beans were handthreshed whereas sorghum was combine-threshed. 

Soil samples were taken every time a new crop was 
planted and analyzed at CIAT. Methods of analysis were 
the Walkley-Black method for organic matter : the glass elec­
trode potentiometer method with a 1:1 soil:water mixture 
for soil pH; the Bray II method for P and K ; and KC1 extrac­
tion for the cations AI, Ca, Mg, and Na. Zink and Cu were 
determined by the HC1-H2S04 extractant of North Carolina 
and B by hot water extraction. Soil and root samples for 
mycorrhizal analysis were also taken at the age of 1, 5 and 
11 months of cassava in 1983-84. 

Results 

1. Cassava yields over a nine-year period 

Cassava fresh root yield was only recorded with 
experimental precision during the four crop cycles starting 
in 1980. However, due to the farmer's record keeping on the 
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LE MANIOC EN CULTURE ASSOCIEE SUR TERRES DE BARRE AU TOGO 

(CaMava -in aMoci.ate.d cuCti.vat{on on oume.M-iC (Te.ltlte. de. Baltlte.) -in Togo) 
J. MARQUETTE, D. POUZET 

IRAT/ClRAD 
B_P. 5035 

34032 MONTPELLIER CEDEX FRANCE 

RESUME 

On compare les rendements, les revenus bruts et les 
arrieres-effets d'une culture du manioc pure et d'une culture 
du manioc associee au mars ou a I' arachide. Les rendements 
du manioc sont reduits par l'adjonction de l'arachide et, 
encore plus, du mars. Les revenus des associations sont 
superieurs a celui de la culture pure. L' arriere-effet n' est 
pas perceptible avec Ie sorgho mais existe pour Ie mars, apres 
une culture associee du manioc et du mars, qui est nettement 
epuisante. 

SUMMARY 

V-ie.Cd, gltOM -income. and pOJ.;t-e.66e.ct 06 a pUlte. CMJ.;ava J.;tand 
and 06 CMJ.;ava MMc-iate.d wah ma{ze. Olt pe.anut Me. compMe.d. V -ie.ld 
06 CMJ.;ava Me. lte.duce.d by MJ.;oci.at-ing pe.anut Olt, e.ve.n mOlte., ma{ze.. 
Income.J.; 00m MMci.ate.d cuU-ivat{on Me. h-ighe.lt than thOJ.;e. 00m pUlte. 
J.;tand. POJ.;t-e.66e.ct -iJ.; not J.;e.e.n w-ith Mltghum, but -iJ.; 60und wah maae., 
a6tvr. a cult.i.vat.i.on 06 CMJ.;ava MMci.ate.d wah ma{ze. which iJ.; cf.e.Mly 
e.xhauJ.;t{ng. 

INTRODUCTION 

Dans Ie sud Togo la culture 
repandue dans Ie but de satisfaire une 
aliment aires de la population, attachee 
de fou fou et particulierement de gari. 

du manioc est tres 
partie des besoins 
a la consommation 
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RESUME 

LE MANIOC DANS LA ROTATION CULTURALE 

SUR TERRE DE BARRE AU TOGO 

J. MARQUETTE. D. POUZET 
ClRAD/lRAT 

Division des Systemes Pluviaux 

(Uoe6ut'.neM 06 CaMava .in the cuUUJtaf. lLotat.ion on exhauoted 

6eMaU.iuc oo-ie 06 the South 06 Togo) 

La repetition continue de la succession mais­
arachide accroit l'epuisement des sols ferrallitiques degrades 
du Sud du Togo. L' introduction d' de j achere ou 
de culture du manioc peut arreter cette degradation. Sur cinq 
ans la combinaison de deux annees du manioc avec trois de 
mais-arachide est un compromis acceptable entre la recherche 
du profit et la conservation du sol. 

SUMMARY 

Repeat.ing conunuouof.Lj the oucceM.ion 06 ma.ize-peanut 
.inClLeaoeo the exhauot.ion 06 the poovelL.iohed 6eMaf.f..it.ic oo.if. 06 the South 
06 Togo. IntlLoduc.ing LjealLo 06 6aUow OlL 06 caoMva cuU.ivat.ion can otop 
th.io plLoceM. OvelL 6.(ve Ljeall.o, comb.in.ing two Ljeall.o 06 caMava w.ith 
thlLee ma.ize-peanut oneo lLeplLeoento a lLeaoonnabf.e complLom.ioe between 
plLo6.(t lLequ.ilLement and oo-ie conoelLvat.ion. 
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SUMMARY 

INTEGRATED CASSAVA PRODUCTION, PROCESSING 
AND MARKETING PROJECTS 

Raul A. MORENO, Rupert BEST, W. JANSSEN * 

Centro Internacional de Agricultura Tropical, 
Apartado A~ro 6713, Cali, COLOMBIA 

This paper examines the role that cassava can play 
in meeting the development goals of Latin American and 
Caribbean countries, and outlines a strategy for implementing 
effective cassava development programs through the execution 
of pilot projects that integrate production, processing and 
marketing activities. Integrated cassava pilot projects, which 
are carried out in a representative area of a cassava pro­
ducing region, aim to determine the technical and economic 
feasibility of developing traditional or establishing new 
end uses for cassava. Specifically, these projects serve to 
apply existing cassava production and processing technology, 
determine critical aspects that require further research and 
and to identify and promote suitable marketing channels. They 
also function as a learning process so that the project may 
be replicated effectively in the entire cassava producing 
region once a viable production, processing and marketing 
systems has been devised. With the objective of assisting 
national institutions in setting up integrated cassava pilot 
projects, CIAT has formed a team of an agronomist, a proces­
sing specialist and an economist. Experiences to date in 
Colombia, Panama and Mexico indicate that this integrated 
approach to cassava development is leading to country wide 
benefits in terms of import substitution and the creation 
of employment in rural areas. 

RESUME 

cette commun.icat.ion exam-ine te .!tote que peut j'oueJt te man-ioc 
poUJt .!tepondlLe aux object-i{,~ de devetoppement de~ pay~ de t' AmelL-ique 
Lat{ne et de ta CaJta.tbe. Eite degage une M.Il.aUg-ie poUJt t' execut{on 
e{,{,ect-ive de plLoglLamme~ de devetoppement du man-ioc a tJr.aveJt~ ta 
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lteai.i..oat.i.on de. pltoje.to p.i.tote.o qtU .i.nteglte.nt te.o act.i.v.i.teo de. pJtoducUon, 
de. tJta.i.te.me.nt e.t de. comme.Jtc.i.aU.oat.i.on Le.o PJtoje.to pdote.o de. PJtoducUon 
.i.nteglteo de. man.i.oc qtU oont e.ntJte.plt.i.o dano un oe.cte.Ult Jte.pJteoe.ntat.i.f, 
d' une. lteg.i.on de. PJtoducUon de. man.i.oc, v.i.oe.nt a dete.Jtm.i.ne.Jt ia f,a.i..oab.i.Ute 
te.chni.que. e.t econom.i.que. de. deve.toppe.me.nt d' ut.i.UoaUono tJtadi.t.i.onne.Ue.o 
du man.i.oc ou de. t' etabUMe.me.nt de. nQuve.Ue.o uUUoaUono. Ce.o pJtoje.to 
oe.Jtve.nt ptuo PaJtUcut.i.e.Jte.me.nt a me.ttJte. e.n PJtaUque. ie.o te.chnoiog.i.e.o 
actue.tte.o de. PJtoducUon e.t de. tJta.i.te.me.nt, a dete.Jtm.i.ne.Jt te.o aope.cto CJtd.i.­
que.o qtU nece.MUe.nt une. Jte.che.Jtche. utteJt.i.e.Ulte. e.t a dete.Jtm.i.ne.Jt e.t 
pJtomouvo.i.lt de.o c.i.Jt CtU to de. comme.Jtc.i.aUoaUon conve.nabie.o. Ce. Mnt 
egaie.me.nt de.o pJtoce.oouo d' e.noe..i.gne.me.nt de. oOltte. que. te. pJtoje.t pe.ut 
e.f,f,e.cUve.me.nt etJte. Jte.PJt.i.o dano toute. ia Jteg.i.on pltoductJt.i.ce. quand on 
a conc;:u un oljoteme. v.i.abie. de. pJtoducUon, de. tJta.i.te.me.nt e.t de. comme.Jtc.i.a­
UoaUon. Dano te. but d' a.i.de.Jt te.o .i.notUuUono nat.i.onaie.o dano t' etabUo­
oe.me.nt de. PJtoje.to p.itote.o pOUlt te. man.i.oc, te. CIAT a f,Oltme une. eqtUpe. 
compJte.nant un agltonome., un opec.i.aUote. du tJta.i.te.me.nt e.t un economiote.. 
En Cotomb.i.e., au Panama e.t au Me.x.i.que., ce.tte. apPJtoche. abouUt deja 
a de.o oucceo .i.mpolttanto dano ta JteducUon de.o .i.mpolttaUono e.t ta CJteaUon 
d' e.mpto.i.o a ta campagne.. 

INTRODUCTION 

One of the most interesting consequences of economic 
development in Latin America and the Caribbean is the concen­
tration of the population in and around major cities. This 
population grouping has resulted in an unequal allocation 
of the countrys' financial resources. The periphery, where 
the majority of farm activities are located, receive compara­
tively less attention and investment than the more densely 
populated and industrialized core. In spite of the compara­
tively large investment in the urban industrial sector, this 
has not been able to provide full employment for the 
increasing number of rural migrants principally because the 
development of the manufacturing sector has been based largely 
on capital intensive technology, with much of the capital 
loaned from abroad. The domestic markets have often been too 
small for these industries and the external markets restricted 
by irregular quality, lack of marketing infrastructure and 
noncompetitive pricing. 

For many years the resources allocated to the 
agricultural sector of Latin American and Caribbean countries 
were mostly invested in export commodities produced by capital 
intensive systems. This tendency has resulted in the frequent 
need to import food, feeds and raw material to supply internal 
market demand. The recent foreign trade deficits that have 
characterized the economies of most of the less developed 
countries have brought about a change in agricultural policies 
in order to incentivate not only the export market but the 
production of foods and feeds for the internal market in an 
attempt to substitute imports and save foreign currency. 
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RESUME 

REFLEXIONS SUR UNE EXPERIENCE D'AMELIORATION DE 

LA CULTURE DU MANIOC EN COTE D'IVOIRE 

D. POUZET 

Ingenieur ClRAD/lRAT BP 5035, 34032 Montpellier OEDEX France 

Des recherches d'appui a une Societe de developpement, 
ont ete conduites pendant 5 ans en Cate d'Ivoire. L'objectif 
est de mettre au point la culture mecanisee du manioc dans Ie 
Centre du pays. Les principaux resultats phytotechniques obte­
nus sont indiques. Les caracteristiques propres au manioc sont 
mises en evidence. Elles conduisent a une conception plus rai­
sonnee des techniques culturales. 

SUMMARY 

Reflections on an improvement experience of Cassava growing 
in Ivory Coast 

Inve.M.igat-ion-!l to aM-i.M a de.ve.f.opme.nt McA.e.ty we.lLe. unde.lLtahe.n du­
lL.ing {J..ve. ye.M-!l .in IvO-'l.y eoaM. The. obje.ctive. .i-!l to adjuM the. me.chan-i.­
ze.d gltowing 06 caMava in the. ce.nte.lL 06 the. countlLy. 

The. ma-i.n phytote.chn.icaf. lLe.-!luH-!l Me. plte.-!lented. The -!lpe.c-i.{J..c chMac­
te.It{-!ltic 06 caMava Me pointed out. T he.y f.e.ad to a mOlLe. iteaM ned con­

cept{on 06 the gltow{ng te.chn.ic-!l. 
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BREEDING CASSAVA FOR ADAPTATION TO A NEW ECOSYSTEM: 
A CASE STUDY FROM THE COLOMBIAN LLANOS 

Se.iection du man.i.oc pOW!. -Mn Adaptation Ii un nouvei ECO-6lj-6teme: 
Une Etude de CM daM ie-6 Pia.i.ne-6 Coiomb.i.enne-6 

C. HERSHEY 
K. KAWANO 

J.C. LOZANO 

Centro Internacional de Agriculture Tropical, AA 67-13, Cali, Colombia 

SUMMARY 

Cas sava (Man.i.hot e-6cuienta C'l.antz) ha soft en been de sc ri bed 
as a rustic crop which suffers little damage from pests and 
diseases. More recent evidence has shown that taking cassava 
clones from their native habitat, or submitting them to 
intensified cultural practices, can result in high and 
unstable pest and pathogen populations. A case study is 
presented for a breeding program carried out over a ten-year 
period at the Carimagua experiment station in the middle 
of the Colombian llanos. Breeding methodology is described 
and the dynamics of pest and pathogen fluctuations are traced. 
Significant genetic advance over selection cycles is observed 
through comparison with standard checks. General principles 
are suggested for breeding cassava for new ecosystems created 
by introduction of the crop to new areas, through changes 
in cultural practices, or by introduction of new pests or 
diseases into an area. 

RESUME 

Le man.i.oc (Manihot esculenta Crantz) a -6ouvent e.te. de.C!Ut 
comme une cuUW!.e ll.u-6t.i.que peu a66ecte.e pAA maiad.i.e-6 et pAAM.i.te-6. 
De-6 e.v.i.dence-6 piu-6 ll.e.cente-6 ont montll.e. que R.e tll.aM6ell.t de cione-6 holl.-6 
de ieW!. hab.i.tat d' oJt.i.g.i.ne ou R.eW!. ut.i.R..i..oaUon en cuUW!.e .t.nteM.t.ve pouva.i.t 
condu-i.ll.e Ii de-6 n.i.veaux vaJt.i.abie-6 et e.ieve.-6 de popuiaUoM pAAa-6.i.ta.i.ll.e-6. 
Une etude de CM e-6t pll.e.-6ente.e Ii pAAUll. d' une -6e.iection condu-i.te .oW!. 
une d.i.za.i.ne d' annee-6 Ii CaJt.i.magua au m-i.R..i.eu de-6 pia.i.ne-6 coiomb.i.enne-6. 
La methode de -6eR.ect.i.on e-6t deC!Ute de meme que ie-6 dljnam.i.que-6 de-6 
6iuctuat.i.oM pAAM.i.ta.i.ll.e-6. Un Pll.ogll.e.-6 genet.i.que Mgn.i.6.i.cat.i.6 e-6t ob-6eJtve 
au cow!.-6 de-6 CljcR.e-6 de -6eR.ect.i.on PAA ll.appOJtt aux te.mo.i.M cR.aM.i.que-6. 
De-6 pJt.i.ncipe-6 genell.aux -Mnt -6uggell.e-6 pOW!. ia -6eR.ection du man.i.oc en 
vue de nouveaux eco-6lj-6teme-6 decouiant de pM-6age daM de nouveiR.e-6 
a.i.ll.e-6 ou de mod.i.6.i.cat.i.oM cuUW!.aR.e-6. 
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GEL CONSISTENCY, VISCOSITY AND AMYLOSE CONTENT OF 
CASSAVA FLOUR 

(Con6.i-6tance en coUo.tde, v.i-6CO-6.ite et contenu en amyto-6e de 
ta 6aJl..ine de man.ioc) 

Aurea M. ALMAZAN 
International Institute of Tropical Agriculture 

PMB 5320, Oyo Road, Ibadan, Nigeria 

SUMMARY 

Qualities of processed products from cassava tubers 
and flour depend on the varieties or lines used. Rapid 
screening methods for these qualities are being developed 
based on their correlations with some chemical and physical 
properties of the flour. Paste viscosity values obtained from 
the Brabender viscograph and amylose content were correlated 
to gel consistency. Maximum paste viscosity and setback 
viscosity correlate negatively with gel consistency while 
amylograph consistency correlates positively with gel consis­
tency. A simple method of determining gel conSistency and 
its application in screening cassava lines are described. 

RESUME 

Le-6 quae-ite.-6 de-6 pJtodu.it-6 de ta tJtan-66oJtmat-ian de-6 tubvr.cuR.e-6 
de man.ioc et ta 6aJt.ine dependent de-6 vaJt.iete-6 et de-6 clone-6 ut.iUM-6. 
De-6 methode-6 Jtap.ide-6 de -6eeect.ion paUll. ce-6 quae-ite-6 Mnt deCJt.i.te-6 avec 
pOUll. bMe teUll.-6 coJtJtetat.i0 n-6 avec quetque-6 pJtopJt.iete-6 ch.tm.tque-6 et 
phy-6.tque-6 de ta 6aJl..tne. Le-6 vateUll.-6 de ta v.t-6CO-6.tte de ta pa.te obtenue-6 
au v.t-6cogJtaphe de BJtabendvr. et te contenu en amyto-6e ont ete coJtJteU-6 
d ta con-6.i-6tance en cotto'<:de. La v.t-6co-6.ite max.tmum de ta pa.te et ia 
v.t-6CO-6.tte de taMement Mnt en coJtJteeat.ton negat.{ve avec ta cOM.iMance 
en coUo.fde tand.t-6 que ta v.i-6CM.ite au v.i-6cogJtaphe e-6t en coJtJtetat.{on 
pM.it.tve avec ta cOn6.(-6tance en coUo.<:de. Une methode -6.tmpte de deteJt­
m.tnat.{on de ta cOn6.tMance en coUo.<:de et Mn appUcat.{on paUll. ta 
-6etect.ion de ctone-6 de man.toc Mnt deCJt.i.te-6. 
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CYRTOMENUS BERGI FROESCHNER, A NEW PEST OF CASSAVA 
BIOLOGY, ECOLOGY AND CONTROL 

SUMMARY 

(CYlttomeYlUO BeJtg.i. Fltoe-6chYleJt ltavagel.VZ. de maYl.i.oc 
B.i.oeog.i.e, Ecoeog.i.e et Lutte) 

Anthony C. BELLOTTI 
Octavia VARGAS H. 

Bernado ARIAS 
Oscar CASTANO 
Cesar GARCIA 

CIAT 
Apartado Aero 6713 

Cali, COLOMBIA 

Nymphs and adults of this subterranean sucking 
insect, Cyrtomenus bel'gi Fl'oeschnel', feed on cassava roots by 
means of a thin, strong stylet. Insect feeding combined with 
soil pathogens induce the appearance of brown to black spots 
on the white fleshy root, rendering it commercialy unac­
ceptable. In recent years severe attacks of this pest have 
caused severe crop losses in several cassava growing areas 
of Colombia. Life cycle studies indicate an egg stage of 13.6 
days, five nymphal stages totalling 111.2 days, and an adult 
stage of 293.4 days. Field studies show that C. bel'gi popula­
tions are present in the soil throughout the crop cycle and 
root damage is iniciated during the first or second month. 
Studies, show that there is a definite preference for feeding 
on low HCN varieties. Studies of control of C. bel'gi show that 
foliar applications of a systemic pesticide will reduce damage 
but intercropping with repellent varieties is more promisory. 

RESUME 

Le-6 eaJtve-6 et ee-6 adutte-6 de C. bergi -6e YlOl.VZ.lt.i.MeYlt -6l.VZ. 
ee-6 tubeJtcute-6 de maYl.i.oc au moyeYl d' Uyl {yiyl et MUde -6tyeet. L' rumeYl­
tat.i.oYl de e' .i.Mecte comb.i.Yle.e avec ee-6 pathoge.Yle-6 du Me pltovoque 
e' appaJt.i.UoYl de tache-6 bltuYle-6 a Ylo.i.lte-6 -6l.VZ. ee-6 paJtt.i.e-6 chaJtYlue-6 beaYlche-6 
de-6 tubeJtcute-6 ee-6 lteYldaYlt .i.Ylacceptabee-6 -6l.VZ. ee peaYl commeJtc.i.aR... DaM 
ee-6 aYlYle.e-6 lte.ceYlte-6 de-6 attaque-6 .i.mpolttaYlte-6 de ce ltavagel.VZ. OYlt cauoe. 
de -6 e.v e.Jte-6 peJtte-6 daM peU-6.i.el.VZ.-6 lte.g.i.oM de cuttl.VZ.e du maYl.i.oc eYl 
Coeomb.i.e. Le-6 e.tude-6 -6l.VZ. ee cycee de cet .i.Mecte OYlt mOYltite. eYl moyeYlYle 
que e'.i.Ylcubat.i.oYl de-6 OeUb-6 e.ta.i.t de 73,6 jOl.VZ.-6, que ea dl.VZ.e.e de-6 5 
-6tade-6 eaJtva.i.lte-6 e.ta.i.t de 77,2 jOl.VZ.-6 et que f.e -6tade aduete e.ta.i.t de 
293,4 jOl.VZ.-6. Le-6 e.tude-6 eYl champ-6 OYlt mOYltite. que ee-6 poputaUoM de 
c. Bel'gi e.ta.i.eYlt plte.-6eYlte-6 daM ee Me peYldaYlt toute ea pe.lt.i.ode de cut-
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tUlLe et que ie~ dega.t~ .i.ntVLvenaient pendant ie pltem.i.VL 
mo.i.~ de vegetat.i.on. Le~ etude~ ont montJte qu'.i.i y avait 
tlte~ neUe pltebeltence pOUlL ie~ vaJt.i.ete~ it baMe teneUlL 
etude~ concVLnant ia iutte contlte C. bergi ont montJte que, 
60Uailte d' .i.Mect.i.c.i.de ~y~tem.i.que ltedu.i.~ait iM degat~ mcu~ 
de ltotat.i.on avec de~ vaJt.i.ete~ non attJtact.i. ve~ paJtaiMait pi~ 

INTRODUCTION 

ou ie ~econd 
egaiement une 
en HeN. Le~ 
i' appUcat.i.on 
i' ut.i.U~at.i.on 
pltomette~e . 

Cassava (Manihot esauZenta Crantz) is attacked by a 
wide range of insects and mites (BELLOTI and SCHOONHOVEN, 
1978). The great majority of these pests are leaf and stem 
feeders and their subsequent damage, therefore is indirect 
in that the commercial part of the plant, the swollen root 
is not directly fed upon by these pests. Few pests directly 
feed upon the roots termi tes, grubs and certain species 
of borers are reported as occasional root feeders. 

In recent years, beginning about 1980, damage to 
cassava roots caused by a subterranean sucking insect, Cyrtome­
nus bergi Froeschner, has been observed in several important 
cassava growing regions of Colombia. Damaged roots are 
rendered commercially unacceptable for the fresh root market 
and often are also rejected by the processing market. Since 
root damage cannot be detected until roots are harvested and 
peeled, a 20 to 30 per cent infestation (percentage of roots 
damaged) will often result in complete rejection by middlemen 
who purchase roots by the truck-load or while still in the 
field. 

The potential damage of this insect is, therefore, 
extremely serious for the fresh market. Consequently the CIAT 
Cassava Entomology Program initiated studies into the biology, 
ecology and control of this pest. 

PEST DESCRIPTION AND DAMAGE 

Nymphs and adults of C. bergi feed on the swollen 
roots of cassava by injecting their strong thin stylets 
through the root peel into the parenchyma. Insect feeding 
combined with soil pathogens induce the appearance of brown 
to black spots on the White fleshy root, rendering it com­
mercially unacceptable. This feeding habit results in the 
transmission of several fungal pathogens and their development 
causes a "smallpox" effect on the edible pottion of the root. 
These pathogens include species from the genera AspergiZZus, 
DipZodia, Fusarium, GeniauZaria, Phytophthora and Pythium. These micro-

-organisms degrade the infected root tissues causing initial 
localized rots which can invade the entire root along the 
vascular system. Lesions are pale to dark brown spots which 
show tissue degradations (CIAT, 1981). Laboratory observations 
show that these spots begin to appear at 12 to 24 hours after 
feeding is initiated. 
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RESUME 

ETUDE DES RELATIONS PLANTE-INSECTE 
POUR LA MISE AU POINT DE METHODE DE REGULATION DES 

POPULATIONS DE LA COCHENILLE DU MANIOC 

(Piant-{Mect ll.e.e.auoMh-ip~ ~tud-ie~ to -impll.ove 
caMava mea.e.ybug ll.egu.e.auon method-6) 

Gerard FABRES et Bruno LE RU 

ORSTOM 
Laboratoire d'entomologie 

BP 181 
BRAZZAVILLE, CONGO 

Apres l'introduction accidentelle en Afrique Inter­
tropicale d' un nouveau ravageur du manioc (Phenaaoaaus manihot 
Hom. Pseudoaoaaidae) les campagnes organisees pour la regulation 
des populations de ce depredateur ont ete essentiellement 
orientees vers l' utilisation d' entomophages exotiques (hyme­
nopteres et Coccinellidae) en provenance du nouveau monde. 
Assez curieusement, une approche integree mettant A profit 
les mecanismes qui regissent les relations entre la plante 
et la phytophage, a ete jusqu' ici totalement negligee. Les 
travaux qui se developpent actuellement dans ce domaine au 
Congo ont pour but de combler cette lacune. N ous donnerons 
ici les resultats preliminaires de l'etude de l'influence 
de quelques parametres de la physiologie du vegetal sur le 
potentiel biotique du ravageur influence de la variete, 
de l' §ge des organes vegetaux, de l' §ge de la plantation, 
du stress hydrique. Ces resultats permettent de proposer des 
solutions de type agronomique, compatibles avec l'utilisation 
d'insectes entomophages, ou meme complementaires des ope­
rations d'acclimatation des auxiliaires. 

SUMMARY 

Regu.e.auon campa-ign 06 the acci.dentaUy -intJtoduced Phenaaoaaua 
manihoti (Hym., Pseudoaoaaidae) -in tJtop-ica.e. A6Jt-ica have eMenuaUy 
U-iJed new-woll..e.d enthomophagouo -iMect~. CwUouo.e.y, no -integll.ated 
appll.oach -invo.e.v.ing the .iMect-ho~t p.e.ant ll.e.e.auoMh.ip~ hM been pll.opo-6ed 
unt.i.e. now. The .impact 06 Mme phy~.io.e.og{ca.e. pMameteM 06 the vegeta.e. 
on the pe~tJ ~ b.iouc potent.ia.e. Me g.iven vegeta.e. vM.iety, age 06 
Oll.gaM, age 06 p.e.antat.ion, hydJt.ic 6tJteM. T he~e ll.e~u.e.t6 aUow the Pll.O­
po~a.e. 06 agll.onomi.c method~ 6.itung w.ith uU.e..iMUon 06 entomophagouo 
.iMect6 Oll. even w.ith the.ill. acc.e..imatauon pll.ocedUJte~. 
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BIOCONTROL OF CASSAVA (MANIHOT ESCULENTA) 

ROOT ROTS BY FLUORESCENT PSEUDOMONAS 

(Contltoi b-ioiog-ique. de.<l poUltlt-ituJte_<l Itaci.nai.lte.<l du man-ioc 
(man-i.hot e.<lcuie.nta Cltantz) pal!. de.<l p<le.udomonM 6iuolte.<lce.nt~) 

J.M. HERNANDEZ, R. LABERRY and J.C. LOZANO 

CIAT's Cassava Program 
Apdo Aero 6713 
Cali, COLOMBIA 

SUMMARY 

Forty isolates of fluorescent Pseudomonas were isola­
ted from the plants growing in 5 different ecosystems. 
Thirty-four of these isolates inhibited Erpinia aarotovoroa pv. 
aarootovoroa, in vitro, the causal agent of cassava stem rot. 
One month old plantlets, produced by rooting the shoots of 
a cultivar in distilled water, were inoculated with suspen­
sions (1 x 109 cells/ml) of each Pseudomonas. Some isolates 
were able to increase root weight up to 96 per cent over 
uninoculated controls three months after planting when the 
inoculation was at planting, 15 and 30 days. Inoculated plants 
were free from symptoms of root pathogens and roots swelled 
earlier than controls. Microbial deterioration of bulked 
swollen roots was also reduced up to 60 per cent when roots 
were dip treated in a bacterial suspension (1 x 10 9 cells/ml) 
of the above isolates and stored for 15 days in polyethylene 
bags. Taxonomic studies showed that these bacterial isolates 
were either Pseudomo:1as putida (90 per cent) or P. f~uoroesaens (10 
per cent). 

RESUME 

QUal!.ante. -iMiat<l de. Pseudomonas6iuolte.<lce.nt<l ont e.te. -i.MU~ 
a pal!.t-ilt de. ia Ith-izo<lphe.lte. de. piante.<l pltove.nant de. ci.nq e.co<llj<lieme.<l 
d-i.Ue.Ite.nt<l. T Ite.nte. quatlte. de. ce.<l -iMtat~ -inh-i. be.nt -in v-it1tO Erwinia aarooto­
voPa pv. Caro:Jtovora, age.nt cau~at de. ia poUltlt-itUlte. ~ Uge. de. man-ioc. 
De.<l je.une.<l piante.~ age.e.<l de. 1 mo.i.~, pltodu-i.te.<l pal!. e.nJtac.i.ne.me.nt de.<l 
POM<le.<l d' un cuiuval!. dan<l de. i' e.au d.i.<lUiUe., <lont .i.nocuUe.<l ave.c de.<l 
<lu<lpe.n<l.i.oM (1 x 10 9 ce.iiuie.~/mi) de. chaque. Pseudomonas. Que.ique.~ -i.Miat~ 
<lont capabie.<l d' augme.nte.1t ie. po-i.d<l Itac.i.nai.lte. jU<lqu' a 96 pOUlt ce.nt pal!. 
Itappoltt aux piante.<l te.mo-i.M non .i.nocuie.e.<l. Ce.<l 1te.<luUat<l <lont obte.nM 
3 mo.i.<l aplte<l ia piantation, iolt<lque. i'.i.nocuiaUon a e.te. Ite.at.i.<le.e. au mome.nt 
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de fu piantaUon, 15 et 30 jOWL-6 aplte.-6. Le-6 piante-6 {nocuiee-6 Mnt {ndem­
ne-6 de -6ymptome-6 pltovoque-6 pM ie-6 pMa-6.i.te-6 ltac.i.na.i.lte-6 et ie ltenMement 
de-6 ltac.i.ne-6 -6e pltoduU avant ie-6 temO{M. La detelt.i.oltaUon m{Cltob.ienne 
de ia maMe Itac.i.na.i.lte e-6t egaiement Itedu.(te jU-6qu' a 60 pOWL cent iolt-6que 
ie-6 ltac.i.ne-6 Mnt tJta.i.tee-6 PM tltempage daM une -6U-6peM{On bactelt.i.enne 
(1.10 ceiiuie-6/mi) de-6 {Miat-6 pltecedemment c.i.te-6 pu.i-6 piace-6 daM 
de-6 MM de poiyethylene pendant 15 jouM. Le-6 etude-6 taxonom{que-6 
montltent que ce-6 {-6oiat-6 bactelt.i.eM Mnt -6oU Pseudomonas putida (90 
pOWL cent) M.(t P. fZuoref'aens 510 pOWL ce.nt). 

Roots rots are the most common and important produc­
tion constraints among the pathological problems of cassava 
(3). They are caused by several species of fungi and bacteria 
(13), which are specific to the edalpho-climatic charac­
teristics of each ecosystem (14). 

Some cassava root pathogens have been controlled 
successfully by applying certain cultural practices, which 
in many cases are specific to one or more causal agents (15, 
18). Their control has also been attempted through varietal 
resistance ; but due to the complex nature of these problems, 
selected clones have not performed universally well in all 
ecosystems (7). Resistance appears to be quite specific to 
each causal agent but as the problem are caused by more 
than one pathogen, the incorporation of such multiple resis­
tance may been require a long time. 

Several beneficial microorganisms have been reported 
to control root rots on crop species (1,9,19,20). The group 
of fluorescent pseudomonas appears tu be the most promising 
(4,5) because of their nutritional versatility, ability to 
grow under a wide range of environmental conditions, and 
ability to colonize successfully the rhizosphere of many plant 
species (11). This paper reports the effectiveness of strains 
of Pseudomonas putida and P. fZuoresaens in controlling root rots 
of cassava. 

MATERIALS AND METHODS 

Strains of fluorescent pseudomonas were isolated 
from six cassava-growing areas of Colombia (CIAT, Palmira, 
Carimagua, Mondomo, Quilcace, Caidedonia and Popayan) with 
distinct edapho-climatic characteristics (Table 1). Samples 
of active rootlets from 5- to 9- month-old cassava plants 
were collected from different native clones in each location. 
Five grams of rootlet segments were washed in tap water and 
then in distilled water (d-h 2 0) for 15 min. Root segments 
were placed in petri dishes with King B (KB) medium (10) for 
24 h at 27°C. Bacterial isolates showing fluorescence on KB 
under ultraviolet light were purified from single isolated 
colonies after serial dilution seeding on KB medium. 
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CASSAVA MEALYBUG (PHENACOCCUS MANIHOTI) AND GREEN MITES 
(MONONYCHELLUS spp.) BIOLOGICAL CONTROL: AN EXAMPLE OF 

CLASSICAL BIOLOGICAL CONTROL FOR AFRICA 

SUMMARY 

H.R. HERREN, P. NEUENSCHWANDER, W.O.N. HAMMOND, 

J.S. YANINEK, T. HAUG, F. SCHULTHESS 
International Institute of Tropical Agriculture 

P.M.B. 5320. IBADAN. NIGERIA 

B. LOEHR, A.M. VARELA 
EMBRAPA-LEPAE Dourados 
Caixa Postal 661. CEP. 

79800 DOURADOS - MS. BRAZIL 

R.D. HENNESSEY 
Pronam, Mvuazi. Bas-Zaire. ZAIRE 

The cassava Mealybug (CM) and the Green Mite (CGM) 
complex have been first discovered in Africa in the early 
seventies. Having been accidentally introduced from South 
America into Africa, they spread rapidly over most of the 
cassava belt, leaving behind heavy losses, up to 80 per cent 
of root yield. They are now threatening the staple of 200 
million people who depend for over 50 per cent of their 
caloric intake from this starchy crop. IITA has taken the 
lead in the biological control approach to solve the problems 
posed by these two pests and is training local entomologists 
in this aspect of pests control practices. Exploration in the 
area of the pests (South America) has yielded so far, 27 
CM natural enemies species and 25 CGM predatory (phytoseiid 
mites). Seven CM and 3 CGM natural enemies have so far been 
introduced to Nigeria for detailed bionomic studies and expe­
rimental releases in the different ecological zones of the 
African cassava belt. One CM parasitoid, Epidinoaarsis lopezi 
has been established in eleven countries and is spreading rapi­
dly. Its impact is dramatic and chances of success very high. 
New species of CM and CGM natural enemies are being introduced 
for the establishment of an equilibrium situation in the 
African cassava agro-ecosystem. 

RESUME 

La cocheni.Ue du man.i.oc et Le compLe.xe d I aCaJi..ieM vVtt~ 
ont e.te. de.couvVtt~ tout d'abolLd en AI/t.i.que daM Le~ de.but~ 1970. Ayant 
e.te. .i.ntILodu.i.t~ acc.i.denteUeme.nt d'AmelL.ique du Sud en AI/t.ique, .i.L~ ~e 
60nt lLap.idement plLopage~ daM La pLupaJi.t de~ zone~ a. man.i.oc e.ntILa.tnant 
de tOUILde.~ pVtte~ atte.i.gnant j~qu' a. 80 pOUIL cent de~ lLende.me.nt~ en 
tubVtcute.~. It~ menacent maintenant t I at.i.mentat.{on de. bMe de. ZOO m.i.tt.i.on 
de pVt60nne.~ dont t' appOlLt catOlL.i.que. depe.nd pOUIL pt~ de 50 pOUIL cent 
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de cette cuitWl.e v.i vlL.ielLe. L ' II T A a y.JlL.i-6 ia Ute de y.JlLoglLamme-6 de 
iutte b.ioiog.ique y.JOWl. lLe.MudlLe ie-6 y.JlLobUme-6 de ce-6 deux lLavageWl.-6 
et 60lLme de-6 entomoiog.i-6te-6 iocaux aux y.JlLat{que-6 de iutte contlLe ceux-c.i. 
Le-6 y.JlLMy.Ject{oM daM re-6 y.Jay-6 d' olL.ig.ine de ce-6 lLavageWl.-6 (Ame.lL.ique 
du Sud) ont y.JelLm.i-6 d' obten.ilL 27 e-6y.JeCe-6 d' ennem.i-6 natWl.eb.:. y.JOWl. ia 
cochen.iUe et 76 y.JlLedateWl.-6 y.JOWl. ie-6 aCalL.ieM (Phyto-6e.i.id). 6 ennem.i-6 
natWl.ei-6 de ia cochen.iUe et 3 y.JlLe.dateWl.-6 de-6 aCalL.ien-6 ont ete. .intlLoduU-6 
au N.igelL.ia y.JOWl. de-6 e.tude-6 b.ioiog.ique-6 y.JlLec.i-6e-6 et de-6 iachelL-6 eXy.JelL.i­
mentaux daM ie-6 d.i6te.lLente-6 zone-6 ecoiog.ique-6 a6Jt.ica.ine-6 de cuUWl.e 
du man.ioc. Un y.JalLM{te de ia cochen.iUe EpidinocQrsis lopezi a e.te. etabU 
daM -6.ix lLe.g.ion-6 et -6' e-6t lLay.J.idement lLey.Jandu. Son action y.JalLa.tt .imy.JolL­
tante et ie-6 chance-6 de -6UCCe-6 -6embient tlLe-6 eie vee-6. De nouveUe-6 
e-6y.Jece-6 d' ennem.i-6 natWl.ei-6 de ia cochen.iiie et de-6 aCalL.ieM y.JlLedateWl.-6 
Mnt en COWl.-6 d' .intlLoduct.ion a6{n d' aJtlL.ivelL Ii etabUlL un equ.ii.iblLe 
b.ioiog.ique -6tabie daM i' aglLo-eCO-6y-6teme du man.ioc en A6Jt.ique. 

INTRODUCTION 

After their accidental introduction into Africa 
in the late sixties and early seventies, the Cassava Mealybug 
(CM) and Green Mites (CGM) have spread rapidly across the 
cassava belt, covering more than 75 per cent of its total 
area. 

The severe root yield losses as well as the loss 
of leaves and planting material have prompted the development 
of a continent-wide strategy to bring the two pest under 
control. 

IITA has therefore taken the lead in the development 
and implementation of the Africa-wide Biological Control 
Project (ABCP). This Project is carried out in collaboration 
with other international organizations, namely, the Centro 
International de Agricultura Tropical (CIAT) in Cali, Colombj~; 
the Commonwealth Institute of Biological Control (CIBC) in 
Trinidad and London ; the Empresa Brasileira de Pesquisa 
Agropecuaria (EMBRAPA), Brazil, for the exploration and 
quarantine work ; the Commonwealth Institute of Entomology (Clli) 
and the British Museum of Natural history in London for taxo­
nomy work the University of California, Berkeley, and the 
Federal Institute of Technology in Zurich for plant-pest 
interaction research, as well as many scientists from 
different continents and as many as 23 Institutions. 

The ABCP is financed by a group of donors, among 
them the International Fund for Agricultural Development 
(IFAD) and the Aid Agencies of Switzerland, Austria, West 
Germany, the Netherlands, Denmark and Italy. The International 
Development Research Center (IDRC) is financing directly CIBC 
activities related to CGM biological control in East Africa 
(except quarantine). 

The biological control approach has been chosen 
in view of the exotic status of the two pests. The feasibility 
study conducted by IITA between 1980 and 1984 has shown the 
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THE USE OF THE ENZYME-LINKED IMMUNOSORBENT ASSAY AND 
IMMUNOSORBENT ELECTRON MICROSCOPY FOR THE DETECTION AND 

CHARACTERIZATION OF CASSAVA COMMON MOSAIC VIRUS 

(U-6age. du Te.-6t ELISA e.t de. f'.immunoe.fe.ctJtomiCl1.0-6Cop.ie. pOUlt 
de.te.cte.Jt e.t caJtacte.Jt.i-6e.Jt une. Muche. de. fa mOMlque. commune. du man.ioc) 

SUMMARY 

B. PINEDA, A.C. VELASCO and B.L. NOLT 

CIAT Cassava Program 
Apdo. Aero 6713 
CALI, COLOMBIA 

The double-antibody sandwich form of the enzyme­
linked immunosorbent assay (ELISA) provided a rapid and 
sensitive means for the detection of cassava common mosaic 
virus (CCMV) in cassava (Manihot escu~enta Crantz). The ELISA 
procedure is particularly useful in a large-scale CCMV 
indexing program because many more plants or plantlets can 
be assayed per day than by graft indexing or bioassays. The 
horseradish peroxidase : a = phenylenediamine enzyme-substrate 
combination is a sensitive signal for detecting CCMV. The 
immunosorbent electron microscopy (ISEM) technique was used 
to serologically compare a Colombian isolate with CCMV and 
other members of the potexvirus group by observing the number 
of virus particles selectively absorbed by different potex­
virus antisera. The ISEM method also increased the number 
of virus particles adsorbed on the surface of the electron 
microscope grid available for observation and measurement. 

RESUME 

Le. te.-6t .immunoe.nzymat.ique. a doubfe. anUcoJtp-6 "ELISA" 6oUltn.(t 
une. me.thode. Jtap.ide. e.t -6e.n-6.ibfe. pOUlt de.te.cte.Jt £a mOM'.i.que. commune. du 
man.ioc (CCMV) daM fe.-6 pfant-6 de. Man.ioc. 

Le. te.-6t ELISA e.M paJtt.icuUe.Ile.me.nt uUfe. pOUlt de.-6 te.M-6 
d' .inde.xat.ion a gJtande. e.che.Ue., CM .if pe.Jtme.t d' e.xamine.Jt be.aucoup p£U-6 
de. pfante.-6 pM JoUlt que. pM fe.-6 te.-6t-6 ut.iUMnt fe. gJte.66age. ou fe.-6 h6te.-6 
d.i6te.Ile.nt.ie.U. La comb.ina-iMn e.nzyme.--6ubMllat pe.JtoxydMe. du Jtad.i-6 no.ill 
- ollthophe.nyfene.-d.iamine. pe.ut -6e.Jtv.iJt de. o.ignaf pMt.(CUUe.Jte.me.nt -6e.M.ibfe. 
pOUlt de.te.cte.Jt CCMV. L' .immunoe.fe.ctJtom.iCl1.Oocop.ie. (ISEM) a e.te. uUU-6e.e. 
pOUlt compMe.Jt oe.Jto£og.ique.me.nt une. oouche. cofomb.ie.nne. de. CCMV e.t 
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d' autlte~ memblLe~ du glLoupe "potexv-ilLu~" en ob~elLvant ie nomblLe de 
pMUcuie~ v-ilLaie~ M.iecUvement adMlLbee~ pM ie~ anU~e.lLum~ cOMe~­
pondant aux d-iveM potexv-iIL~. Cette methode pelLmet a~~-i d' augmentelL 
ie nomblLe de pMUcuie~ v-ilLaie~ fri-xe.e~ ~UIL ie~ gJL{Ue~ pOUIL ob~elLvaUon 
et meMUlLat,(on au m-iCILo~cope e.iectlton-ique. 

The double antibody sandwich form of the enzyme­
linked immunosorbent assay (ELISA) provided a rapid and sensi­
tive means for the detection of cassava common mosaic virus 
(CCMV) in cassava (Manihot escuZenta Crantz). The ELISA procedure 
is particularly useful in a large-scale CCMV indexing program 
because many more plants or plant lets can be assayed per day 
than by graft indexing or bioassays. The horseradish peroxi­
dase a phenylenediamine enzyme-subtrate combination is 
a sensitive signal for detecting CCMV. The immunosorbent 
electron microscopy (ISEM) technique was used to serologically 
compare a Colombian isolate with CCMV and other members of 
the potexvirus group by observing the number of virus parti­
cles selectively absorbed by different potexvirus antisera. 
The ISEM method also increased the number of virus particles 
adsorbed on the surface of the electron microscope grid 
available for observation and measurement. 

Cassava common mosaic virus (CCMV), a plant pot ex­
virus with elongated rod-shaped particles, is present in 
cassava from many Latin American countries. The field inci­
dence of CCMV is usually low however the yield of infected 
plants can be reduced by as much as 60 per cent. Although 
there are no reported vectors of CCMV this virus is readily 
mechanically transmitted and efficiently disseminated in 
infected planting material. The risk of introducing CCMV into 
new areas via infected vegetative material is high therefore 
sensitive virus detection methods are required for indexing 
cassava germplasm for the presence of CCMV. The double 
antibody sandwich form of the enzyme-linked immunosorbent 
assay (ELISA) and immunosorbent electron microscopy (ISEM) 
are available for detecting CCMV in cassava. 

The ELISA test is conducted in small wells in a 
polystyrene or polyvinyl cloride microtiter plate containing 
96 sample wells. Sample preparation consists of grinding the 
plant tissue sample in 20 to 100 volumes of extraction buffer 
with a mortar and pestle. We found that buffer dilutions 
greater than 1/10 worked better for cassava tissue. Depending 
on the available labor up to several hundred plants can be 
indexed/day with results available within 36 hours. If 
required many more samples can be processed using commercially 
available tissue extractors and automated ELISA systems. We 
routinely use CCMV gamma globulins conjugated to horseradish 
peroxidase as the detecting antibodies but alkaline phos­
phatase can also be used. Using ELISA CCMV can be detected 
in small leaf disks from infected cassava plants or in small 
leaves from plantlets. 
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USE OF A MICROWAVE TREATMENT TO ERADICATE SEED-BORNE 
PATHOGENS FOUND IN CASSAVA BOTANICAL SEED 

(UtUA.MUon d' un twtement aux Mi.CJw-ondeo(> pOWt e.-'1.ad-ique-'1. teo(> agento(> 

pathoge.neo(> p-'1.e.o(>ento(> daM teo(> g-'1.a-ineo(> de Man-ioc) 

SUMMARY 

J.C. LOZANO, R. LABERRY and A. BERMUDEZ * 
* CIAT's Cassava Program 

Apdo. Aero 6713, CALI, COLOMBIA 

A high percentage of cassava seeds, collected from 
five different edapho-climatic zones, were found infected 
by several fungal and bacterial pathogens. The incidence and 
severity of seed infections were not correlated with the 
climatic conditions at harvest. These pathogens were eradi­
cated from seeds by a microwave oven treatment (1400 W heating 
power, 2450 MHz) for 120 sec. The effectiveness of this 
treatment depends on reaching an optimum temperature of 77 
C. Several factors, such as container capacity, water volume 
and seed number can affect the time required to reach 77 C. 
An arasan dust treatment after microwave exposure, reduces 
the rate of seed re-infection. 

RESUME 

Un poWtcentage e.teve. de g-'1.a-ineo(> de man-ioc coUecte.e-!l dan-!l 
c-inq -'1.e.g.i.oM pe.doct.i.mat.i.que-!l d-iiJ,Mente-!l, a p-'1.e.-!lente. de-!l .i.n!Ject.i.on-!l due-!l 
a d.i.66e..'1.l!.nt~ champignon~ e.t bacte'tie.-6 pathoge.ne-!l. L' incidence. et ea 
g-'1.av.i.te. de-!l .i.n!Ject.i.oM de-!l g-'1.a-ine-!l n' e.ta-ient pM cO-'1.-'1.eUe-!l avec te-!l 
cond.i.t.i.oM ct.i.maUque-!l p-'1.e.vatant au moment de ta -'1.e.cotte. Le~ agent~ 
pathoge.ne-!l ont e.te. de.t-'1.u.i.t~ daM te~ g-'1.a-ine~ pM un t-'1.a-itement au !JoWt 
a m.iC-'1.o-onde~ (1400 W, 2450 MHz) pendant 120 ~econde-!l. Ce t-'1.a-itement 
e~t eiJ,i.cace ~.i. t'on obUent une tempe.-'1.atWte opUmate de 77'C. D.i.!J!JMent~ 
!JacteWt~ tet~ que ta capac.i.te. du conteneWt, te votume d' eau et te nomb-'1.e 
de g-'1.a-ine-!l peuvent mod.i.bi.e-'1. te temp-!l ne.ceMa-i-'1.e at' obtent.l.on de ta 
tempMatWte de 77' C • Un t-'1.a-itement de-!l g-'1.a-ine~ PM poud-'1.age at' MMan 
ap-'1.e.-!l t' eXy:Jo~.i.t-ion aux m.i.C-'1.o-onde-!l -'1.e.du.i.t teWt taux de -'1.e-.i.n!Ject-ion. 
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INVESTIGATIONS OF CASSAVA MITES OF TANAJOA COMPLEX AND 
THEIR NATURAL ENEMIES IN THE NEOTROPICS 

(Recheltche~ ~UIt &~ aCcuUen~ du comp&x Tanajoa chez fe man.i.oc et 

~UIt fe~ ennem.i.e~ natUlte~ daM fe~ neotltop.i.que~) 

SUMMARY 

M. YASEEN 

Commonwealth Institute of Biological Control 
TRINIDAD, W. I. 

Surveys for cassava mites and their natural enemies 
in the Caribbean, Central and South America have revealed 
at least fourteen Tetranychid mites and a fairly large preda­
tor complex including fourteen Phytoseiids, three Cecidomyiid~ 
seven Coccinellids, four Staphylinids, an Anthocorid and a 
Thysanopteron. Several of the predators, especially ThyphLodra­
maLus spp., OUgota spp., Stethorus sp. and FeUieUa spp., apprecia­
bly reduce host numbers and are recommended for trials against 
MononyaheUus tanajoa complex in Africa. 

RESUME 

De~ enque.te~ ~UIt fe~ aCcuUeM et feUlt~ ennem.i.e~ natUltef~ 
dan~ fa Caltdi.be, fl Ame/t.i.que Centlta1.e et du Sud ont lteveU au mo.i.M 
quatoltze aCalt.i.eM Tetltanych-idae et un aMez faltge compfexe de pltedateUlt~ 
dont quatoltze Phyto~e-i-idae, tlto-i~ Cec.idomyUdae, ~ept Cocc.ineWdae, 
quatlte Staph yUn-idae , tlto-i~ AnthoccuUdae et un Thy~anopte.lte. Pf~-ieUlt~ 
de~ pltedateUlt~, ~pec.ia1.ement TyphLodromaLus ~pp., OUgota ~pp., Stethorus 
~p. et FeUieUa ~p., Itedu.i~ent ~.i.gn.i.{,i.cat.i.vement & nom de~ hate~ et 
~e Itecommandent pOUlt de~ e~~a.i.~ contlte fe compfexe MononyaheUus tanajoa 
en AfIt.i.que. 
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THE DEVELOPMENT OF A RURALLY BASED CASSAVA 
FLOUR INDUSTRY IN COLOMBIA 

(Le de.veeoppement d' une .i.ndU/.lvue ItUJta.ee 
de baJt.i.ne de man.i.oc en Coeomb.i.e) 

Rupert BEST and Willem JANSSEN 
Cassava Program 

Centro Internacional de Agricultura Tropical 
Apartado Aereo 6713 

CALI, COLOMBIA 
Armando CIVETTA and Jorge CABRERA 

Instituto de Investigaciones Tecnologicas 
BOGOTA, COLOMBIA 

Carlos PIEDRAHITA, Alejandro FERNANDEZ and Adolfo Leon GOMEZ 
Engineering Division, Universidad del Valle 

CALI, COLOMBIA 

SUMMARY 

The paper describes an on-going cooperative project 
between the Centro Intern~cional de Agricultura Tropical, 
the Insti tuto de Investigaciones Tecnologicas, and the 
Universidad del Valle, whose objective is to determine the 
technical and economic conditions required for the development 
of a rural cassava flour industry in Colombia. The project 
is partially financed by the International Development 
Research Centre. The aim of the proj ect is to design and 
implement a viable system for the production and use of 
cassava flour as a partial substitute por Wheat flour in 
bakery products. The principal areas that are being inves­
tigated are (1) the introduction of improved cassava pro­
duction technology to reduce costs and raw material prices 
(2) the development of an appropriate cassava processing 
technology to produce a high quality flour ; (3) the deter­
mination of mechanisms to motivate the wheat miller to produce 
and the baker to use composite flour j (4) the optimization 
of baking procedures and (5) the evaluation of consumer 
preferences for and acceptance of composite flour products. 
The methodological framework within which the project is being 
carried out is presented, together with the results of the 
preliminary economic and technical studies that have been 
undertaken. 

RESUME 

La communi.cat.i.on de.CJt.i.t un pltojet coope.Jtat.i.{, en coUJt~ entJte 
ee CentJte InteJtnat.i.ona.e d' AgJt.i.cuUUJte Tltop.i.ca.ee, e'IMt.i.tut de RecheJtche~ 
Technoeog.i.que~ et e'Un.i.veJt~.i.te. dee va.eee. L'obj·ect.i.6 de ce pltojet e~t 
de de.teJtm.i.neJt eM cond.i.t.i.oM techn.i.que~ et e.conom.i.que~ poUJt ee de.vetop­
pement d' une .i.ndU/.lvue ItUJtaee de baJt.i.ne de man.i.oc en Coeomb.i.e. 
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Le y.Jlwjet e<lt pCIJZ.Ueiiement b.inance pCIJZ. ie CentJte de 
RechV1..che pOUIL ie Deveioppement InteJtnaUonai (CRDI/IRDC). Le but du 
pJtojet e<lt de concevo.i.Jt et de mettJte en oeuvJte un <ly<lUme v.i.abie pOUIL 
ia pJtoduct.ion et i' uUU<lat.ion de 6C1JZ..ine de man.ioc pOUIL JtempiaceJt 
pCIJZ.t.ieeiement ia 6C1JZ..ine de bee en bouiangeJt.ie. 

Le<l pJt.inc{paux <lecteUIL<I de ia JtecheJtche en COUIL<I <IOnt : 

( 7) L '.intJtoducUon d' une technoiog.ie ameUoJtee de PJtoduct.ion 
du man.i.oc pOUIL Jtedu.i.Jte ie<l coat<l et ie<l pJt.ix de ia maUVLe pJtem.iVLe 

(2) Le deveioppement d' une technoiog.ie appJtopJt.iee de 
tJta.itement du man.ioc pOUIL pJtodu.iJte une bCIJZ..ine de gJtande quaUU ; 

(3) La deteJtm.inat{on de mecan.i<lme<l pOUIL mot.iveJt ie minot{eJt 
a pJtodu.iJte et ie bouiangeJt a ut.iU<leJt une bCIJZ..ine m.ixte. 

(4) L' evaiuaUon de<l pJteMJtence<l du cOMommateUlL et i' accep­
tat{on de pJtodu.i.t<l a bMe de bCIJZ..ine m.i.xte. 

INTRODUCTION 

The rapid urbanization of the population in Latin 
American and Caribbean countries has brought with it an 
increase in the consumption of bakery products. This, in turn, 
has led to ever increasing imports of wheat, especially in 
the tropical countries of the region. In order to reduce the 
level of these imports and save foreign exchange, on various 
occasions it has been proposed that the wheat flour in bakery 
products should be partially substituted by locally produced 
flours, such as maize, rice, sorghum, potato and cassava 
flour. 

In the specific case of cassava flour, research 
has shown that it is technically feasible to substitute wheat 
flour in bread up to levels of 20 per cent (CRABTREE, KRAMER 
and BALDRY, 1978). However, in practise the implementation 
of national composite flour programs based on wheat and 
cassava mixtures has not met with a great deal of success. 
There are a number of reasons for the failure of these 
programs. In some cases subsidies on imported wheat have made 
it impossible to produce cassava flour at a competitive price, 
in others the cassava flour processing technology has been 
inadequately selected and, in general, too little attention 
has been paid to providing incentives to encourage farmers 
to grow cassava, which has meant that the supply of raw 
material to the processing plants has often been insufficient 
and intermittent. 

Colombia is one of the few countries in Latin 
America and the Caribbean that does not subsidise wheat and 
preliminary economic analysis suggest that the production 
and use of cassava flour in bakery products would be feasible, 
given the present cost of producing cassava in the Atlantic 
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NUTRITIONAL ASPECTS OF CASSAVA STORAGE AND PROCESSING 

A-ilpect-il NutJz..i.tionnef.-il du Stochage et du T Jta.i.tement du Manioc 

SUMMARY 

R.D. COOKE 
J.E RICKARD 

A.K. THOMPSON 

Tropical Development and Research Institute, 
56/62 Gray's Inn Road, London WCIX 8LU 

Recent cassava work at TDRI has focussed on the 
cyanide and phenolic components. Cassava contains cyanogenic 
glucosides which on tissue damage are hydrolysed via cyano­
hydrins to HCN. Medical studies have stressed the importance 
of the long term effects of dietary cyanide. An enzymatic 
assay developed at TDRI can permit measurement of total 
cyanide, non-glucosidic (free) cyanide and HCN. Cyanide 
losses during simple processing of cassava pieces (drying, 
boiling, soaking) are limited by the hydrolysis of the 
cyanogenic glucosides. A key factor in cyanide removal from 
desintegrated tissues is the conversion of non-volatile 
cyanohydrins to HCN. The interaction of these factors is 
discussed with respect to traditional processing. The rapid 
post harvest physiological deterioration of roots appears 
to be essentially due to wound responses. These include 
increased activity of phenylalanine ammonia lyase, peroxidase 
and polyphenol oxidase; formation of phenols such as leucoan­
thocyanidins, catechins, scopoletin and condensed tannins; 
and the formation of wound periderm. The influence of storage 
humidity on these responses is described. The possible 
anti-nutritional effects of condensed tannins is dtRCllRRE'rl. 

RESUME 

Leo tJtavaux Jtecent-il du TRDI (InoUtut TJtopicat de RecheJtche 
et de Devetoppement) ont poJtte oM teo comp0-ileo cyannMeo et 
phenoeiqueo. Le manioc contient deo gtucoo.(de-il cyanogerz.t.queo qui, 
quand te-il tio-iluo Mnt endommageo, Mnt hydJtotyM-il en cyanhydJtineo 
puio en HeN. Deo etudeo medica{e-il ont Mueigne t I -impoJttance deo etteto 
Ii tong teJtme deo Jtegime-il contenant deo comp0-ileo cyanMe-il. 

Une etude enzymaUque entJtepJti-ile au TRDI peut peJtmettJte 
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de me.oUJtVt te cyanUJte totat, te cyanUJte non gtuco.o.idique (t.iblte) et 
te HCN. Le.o pVtte.o en cyanUJte pendant te tJta.itement de moltceaux 
de man.i.oc (.oe.chage, e.butt.it-ion, tltempage) Mnt t.im.ite.e.o pM t' hydltoty.oe 
de.o gtuco.o.i.de.o cyanoge.nique.o. Un 6acteUJt-cU poUJt extJta.ilte te cyanUJte 
de t-iMU-6 de..o.i.nte.glte..o e.ot ta convVt.o.i.on de.o cyanh ydlt.i.ne.o non votat.i.te.o 
en HCN. L '.i.nte.ltact.i.on de ce.o 6acteUJt.o e.ot d.i..ocute.e PM ltappoltt au 
tlta.itement tltadit-ionnet. La ltap.i.de de.te.lt.i.Oltat-ion ph y.o.i.otog.i.q ue aplte.o 
lte.coUe de.o ltac.i.ne.o .oembte etJte eMent-ieUement R.a lte.poMe a de.o 
bteMUJte.o. CeUe.o-c.i. compltennent une act-iv.i.te. acCltue de phe.nyR.atanine 
ammon.i.a tyMe, PVtox.i.dMe et de poR.yphenoR. ox.i.dMe; ta 60ltmat.i.on 
de phe.noR..o teR..o que R.e.o teucoanthocyan.i.d.i.ne.o, R.e.o catech.i.ne.o, R.a 
.ocopotet-ine et de.o tann.i.M condeMe..o; et R.a 6oltmat-ion de pe.Jt.ideltme 
de bR.eMUJte. L '.i.n6R.uence de t' hum.i.d.i.te. de .otochage .oUJt ce.o lte.poMe.o 
eM d.i..ocute.e. Le.o e66et.o ant-i-nutlt.i.t-ionneR..o pOM.i.bR.e.o de.o tann.i.n.o 
condeMe..o Mnt di.ocute..o. 

2. ~TRODUCTION - Cyanide __ ~~-.E.ects 

World production of cassava is about 120 million 
tonnes per year, and this has been estimated to provide 
a major source of calories for about 500 million people 
(Cock, 1985). Cassava contains the cyanogenic glucosides 
linamarin and lotaustralin which on tissue damage are 
hydrolysed to the corresponding cyanohydrins and hence to 
hydrogen cyanide, by the endogenous enzyme linamarase (Conn. 
1969). Cassava is one of the few human food crops in which 
the content of cyanide can cause nutritional problems 
(Coursey, 1973; Cooke and Coursey, 1981). Traditonal cassava 
processing is unlikely to remove all the cyanide (Cooke 
and Maduagwu, 1978; Oke, 1983), the presence of which is 
responsible for the chronic toxicity associated with the 
continued ingestion of cassava products (Ermans et aI, 1980). 
Recent medical studies (Delange and Ahluwalia -:- i983) have 
stressed the need for screening of cassava to locate lower 
cyanide lines, and for extended studies of the effects of 
cassava processing on residual cyanide contents. 

A major reason for slow progress in these two areas 
was the tediousness, lack of accuracy and reproducibility 
of standard assay methods for total cyanide in cassava. 
This situation was improved by the development of an enzyme 
assay (Cooke, 1978) which achieves a rapid and quantitative 
hydrolysis of the cyanogenic glucosides, and obviates the 
need for steam distillation or aspiration. Minor variations 
in the assay procedure permit measurement of total cyanide, 
non-glucosidic (free) cyanide and HCN (Cooke and De La Cruz, 
1982(b). This is an important factor because these different 
forms of cyanide respond differently to cassava processing 
and have different toxicities. Application of this assay 
method has been the subject of collaborative research between 
TDRI and CIAT (Cooke, 1979; Gomez et aI, 1980; Gomez and 
Valdivieso, 1984), and between TRDI and-IITA (Cooke et aI, 
Cooke and Maduagwu, 1978; IITA, 1982). Results of these 
studies, and applications of this assay at other research 
centres are discussed in the next section. 
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EFFECTS OF THE INTRODUCTION OF STORAGE TECHNOLOGY ON 
THE URBAN FRESH CASSAVA MARKET OF COLOMBIA 

(E'66et~ de it .i.nvwduct.i.on de ia technoiog.i.e de ~tochage ~Ult ie mClJtche 
de~ plLodu.i.t~ Iyr.a.i.~ en Coiomb.i.e) 

C.C. WHEATLEY and W.G. JANSSEN 

SUMMARY 

The current status and structure of the urban 
cassava fresh root market in Colombia is summarized, the 
storage technology to be integrated into this market is 
described and the estimated benefits of this technology to 
small farmers and urban consumers are presented. A strategy 
for initiating commercialization of the storage is proposed. 

RESUME 

L I u~age et ia MlLuctUlte du mClJtche du man.i.oc Iyr.a.i.~ en 
Coiomb.i.e Mnt lLe~ume~, ia technoiog.i.e de Mochage a .i.nteglLeJt a ce mClJtche 
e~t decMte et ie bene6.i.ce de cette technoiog.i.e pOUlt ie~ pet.i.t~ {,eJtm.i.elL~ 
et ie~ conMmmateUlt~ Ultba.i.no eM plLe~ente. 

Une ~tJtateg.i.e d I .i.n.i.t.i.at.i.on a ia commelLc.i.aU~at.i.on du ~tochage 
eM plLopo~ee. 

INTRODUCTION 

Colombia is one of the major Latin American cassava 
producing countries, with a 1983 production of approximately 
2.2 million tons (FAD, 1984). The great majority (68 per cent) 
of this is destined for consumption in fresh, unprocessed 
form by farmers and rural and urban populations, with the 
remainder principally used as an animal feed (fresh roots). 
Evidence suggests that of the roots produced for human 
consumption a large proportion, probably about 40 per cent, 
is not marketed but consumed on farm (CIAT, 1984). 
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THE EFFECTIVENESS OF STORAGE OF CASSAVA ROOTS IN MOIST MEDIA 

(Efr{ri.caci.te du o!>tockage de tubeltctde de man-ioc en m-iUeu hum-ide) 

SUMMARY 

Lynda D. WICKHAM 

The University of the West Indies 
St. Augustine, Trinidad, W.I. 

The effectiveness of storage of 3 cultivars of 
cassava roots in moist media is reported. Consideration is 
given to the type of media used, the incidence of rotting 
and vascular streaking, the physical condition and the cooking 
quality of the tubers after storage. Physical and physio­
logical changes during storage are discussed. 

RESUME 

L' eMri.caci.te du o!>tockage de 2 II ctdt.i. vWto!> II de tubeltcuieo!> de 
man-ioc en m-iUeu hum.ide a e.te e.tud.ie.o!>. Sont plt.io!> en cOM.ide.Jtat.i.on, ie 
type de m.iUeu ut.i.Uo!>e., i'.inc.idence de ia poUJtJt.(tUlte et deo!> o!>tlt.ieo!> 
vMctda.ilteo!>, ieo!> pWtame.tJteo!> phyo!>.iqueo!> et ia quaUte a ia cu.(Mon deo!> 
tubeltcuieo!> aplteo otockage. Leo!> changemento phyo!>-iqueo!> et phyo-ioiog-iqueo!> 
dUltant ie otockage oont d.iocuteo!> et deo cond.it.i.oM opt.i.maieo de otockage 
ltecommande.eo. 

INTRODUCTION 

The utilization of cassava roots in the fresh state 
is severely restricted by the development of vascular 
streaking, a physiological disorder characterised by disco­
louration of the vascular system, within one to seven days 
after harvest. Two types of deterioration have been identified 
in the cassava (BOOTH, 1976). The first, termed primary 
deterioration, has been recognised as a physiological disorder 
(MONTALDO, 1973 ; BOOTH, 1976 ; NOON and BOOTH, 1977) and 
the second, secondary deterioration, has been recognised as 
being due to pathogenic invasion (BOOTH, 1976). It has been 
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COMPORTEMENT DU MANIOC EN DEBUT DE CYCLE EN FONCTION 
DE LA DUREE DE STOCKAGE DE LA BOUTURE 

RESUME 

(Stoltage e66ectl.l 06 plant{ng matwal on the behav{olt 
06 cal.ll.lava {n the eal!.ly I.ltage 06 gltowth) 

J.P. RAFFAILLAC, G. NEDELEC 
Laboratoire d'Agronomie 

ORSTOM-ADIOPODOUME 
BP. V-51 

ABIDJAN (COTE D'IVOIRE) 

Une etude de l' effet de la duree du stockage des 
bois de manioc (variete CB) avant plantation sur la reprise 
de croissance des boutures est conduite pour trois cycles 
de culture sur Ie sol sableux en basse Cote d' Ivoire. Les 
traitements sont constitues de boutures dont l'origine est 
connue, issues de tiges fraiches et stockees horizontalement 
1,2 ou 3 mois suivant Ie cycle cultural. Le stockage permet 
a la bouture une reprise de croissance plus rapide, exprimee 
par une vitesse plus grande dans l' apparition des feuilles, 
une sortie d' un plus grand nombre de racines basales. Les 
plants obtenus a partir des boutures de tiges stockees gardent 
jusqu' a trois mois et demi une superiorite dans Ie niveau 
de croissance de la partie aerienne et des jeunes racines 
tuberisees. 

SUMMARY 

A ,:,tudy 06 the eMect,j 06 the du/waoll 06 I.ltoltage. c.al.ll.lavu 
wood (val!.{ety C B) be60lte planUng, on the I.lu{k{ng 06 the l.lR.{pl.l, hM 
been caJtlt{ed out 06 thltee cyclel.l 06 cuitUlte on I.landy land {n the lowe.Jt 
pal!. 06 Ivolty Co~t. The tJteatmentl.l have cOnl.l{l.lted {n l.lR.{pl.l wh{ch olt{g.in 
wM known, com{ng 6Jtom 6Jtel.lh I.lteml.l and I.ltolted 601t 1, 2, 3 monthl.l 
accoltd.ing to the cuitUltal cycle. Stoltage allowed the l.lR.{p to gltow qticki!!. ; 

leavel.l appeal!.ed l.lOone.Jt, thelte we.Jte molte I.lteml.l pe.Jt plant and molte 
bMal Itootl.l. The I.lhootl.l obta{ned 6Jtom the l.lR.{pl.l 06 I.ltolted I.lteml.l have 
kept the.i.1t I.lupwolt.i.ty Ull thltee monthl.l and a hal6 .in the gltowth level 
06 the uppe.Jt pal!.t 06 the young tube.Jtou/') Itootl.l. 
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USE OF THE UNSTABLE ISOTOPE CARBON-II FOR THE STUDY 
OF CARBON FIXATION TRANSPORT AND ALLOCATION IN ROOT 

AND TUBER CROP 

UtiU-6aU.on de t'IMtope iMtabf.e Caltbone-ll pOUll. t' Etude 
de f.a FixaU.on du TlLaMpolLt et de PlLepaltaU.on du Caltbone 

chez f.e-6 Ptante-6 a. TubelLcuf.e 

S.J. KAYS, J.D. GOESCHL 
C.E. MAGNUSON, Y. FARES 

University of Georgia, Athens, GA 30602 and Biosystems Research Group, 
Texas A & M University, College Station, TX 77843, U.S.A. 

SUMMARY 

The short-life isotope, lie, offers two extremely impor­
tant advantages in the study of root and tuber crops. It 
emits a form of radiation (gamma rays) which can be measured 
quantitavely and nondestructively in intact plants and it 
decay quickly to background levels allowing the experiment 
to be conducted repeatedly on the same plant or group of 
plants. 

We describe both the methodology utilized with 11 e 
and the actual fixation, transport and allocation of photo­
synthetic carbon in the sweet potato, Ipomea batata-6. We moni­
tored net carbon dioxide exchange; absolute photosynthesis; 
photosyntate pool sizes, turnover and storage rates, photo­
synthate export rate and direction, concentration and 
velocity of translocates throughout the plant; and source 
sink relationship through time. This information was used 
to develop strategies for genetically enhancing the 
productivity of the sweet potato and other root and tuber 
crops. 

RESUME 

L ' -iMtope. 11 C it COUll.te. v-ie. 
impolLtant-6 pOUll. t' etude. de.-6 cuttUll.e.-6 
gamma me.-6U1l.abte.-6 -6an-6 que. t' on 
lLap-ide.me.nt a. de.-6 nive.aux noltmaux, 
ltepe.tee.-6 -6U1l. fa meme. ptante.. 

o661Le. de.ux ava.nmg e,6 e.xtJte.me.me.m 
de. tube.lLcute.. 1li. e.me.t ae.-6 ltayoM 
MCJt{{J.e. fa ptante. e.t Ite. v-ie.nt 
f' e.xpeit-ie.nce. pouvant a.(Mi etlte. 

La methodofog-i.e. uUUMe., ta {J.xaUon, te. tltan-6poltt e.t fa 
di-6tit-ibution e.66e.ctive. du calLbone. che.z ta patate. Ipomea batatas -6ont 
deCJt{t-6. On a -6u-ivi f'e.change. ne.t de. C02; fa photo-6ynthe.-6e. ab-6otue.; 
f.a dime.n~on, te.-6 taux de. Itotat-ion e.t de. -6toc/zage. de.-6 poof.-6 photo-6yn­
the.tique.-6; fa dilLe.ct-ion e.t te. taux d' e.xpolttation de.-6 pltodu-it-6 photo-6yn-
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theti.-6e.-6, to. concentlLat.i.on et to. lLap.i.di.ti1. de-6 tlLan-6iocat.i.on-6 Ii tlLaVelL-6 
ia piante; et ie-6 lLeiat.i.on-6 -6oUll.ce-puit-6 au COUll.-6 du temp-6_ Cette 
.i.n60lLmat.i.on a e.te. ut.i.i.i.Me POUll. e.iabOlLelL de-6 MlLate.g.i.e-6 de lLenbOlLcement 
ge.ne.ti.que de W plLoducti. vUe. de ia patate et d' autlLe-6 piante-6 Ii 
tub eJLcuie _ 

Plant breeding methods have evolved through a series 
of stages over the past 100 years to meet our needs for 
increased productivity. In the past, selection decisions 
were made largely upon final yield and the general resistance 
to insects and diseases. For many crop plants, however, 
we have reached a point where yield increases are becoming 
substantially more difficult to achieve. As a consequence, 
it has become increasingly essential for breeders to 
understand the many physiological and morphological interre­
lationships that collectively impart high yield in their 
respective crops. This, however, requires expertise well 
beyond the scope of genetics and plant breeding. Because 
of this, breeding is becoming more and more a team approach 
where physiologists, food sCientists, entomologists, and 
pathologists work together with the breeders and molecular 
geneticists to develop new, higher yielding cultivars. 

Plant growth is controlled by a number of complex, 
integrated biophysiological and biochemical processes. From 
kinetic studies of enzymatic control in biochemical pathways 
has evolved the concept of "rate limiting steps". A rate 
limiting steps represents the slowest single reaction in 
a series of reactions and a consequence is the major factor 
controlling the final rate at which the entire series of 
reactions can proceed. Thus, if we envision an extreme 
hypothetical case of a plant that has a single rate limiting 
step; e.g. the rate of chlorophyll synthesis in a low 
chlorophyll mutant, then genetically eliminating this step 
should result in a significant yield increase. In those 
cases where a single step significantly limits final yield, 
our success in genetically circumventing the problem is 
generally very good. More commonly, however, there are 
multiple steps that limit yield and our potential for success 
decreases exponentionally with the number of improved steps 
that must be incorporated into the new line. For example, 
in a series of reactions where the rate is indicated by 
the width of the arrow (Figure la), increasing the rate 
of reaction rl when the differential in rate between rl and r2 
is very small will result in an equally small increase in 
yield under ideal conditions. Likewise, when there are 
essentially equally rates for multiple steps ( rl'sr5'sr7'sr12 
'Sr14') (Le. colimiting steps) in a series of integrated 
reactions (Figure lb), the improvement in only one step 
will not result in an increase in yield. If one has 
exceptional luck and is able to incorporate simulanious 
improvements in each step, a large yield increase may be 
realized. However, if we improve 5 of the 6 steps and use 
final yield as our selection criteria, the progeny is going 
to be discarded. 
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FERTILIZER N INDEPENDENT AND DEPENDENT 
SWEET POTATO CULTIVARS 

(VcvUe.te·~ de Patate N dependante-!l et .i.ndependante-!l) 

Walter A. HILL, Desmond G. MORTLEY and Stafford M. CROSSMAN 
Department of Agricultural Sciences 

Tuskegee Institute 
Alab~~a 36088, USA 

SUMMARY 

In 1983, 197 seeds from high yielding sweet potato 
cultivars developed at the International Institute of Tropical 
Agriculture (IITA) were propagated and evaluated for growth 
and yield. Vine cuttings of the 25 most adapted cultivars 
were transplanted into an unfertilized field in 1984. Total 
root weight ranged from 10 to 41 mt/ha, marketable root weight 
ranged from 1.2. to 24.7 mt/ha and foliage weight ranged from 
3.1 to 30.8 mt/ha. Three cultivars from IITA (fertilizer N 
independent types (FNI) ) - T2024, T2037 and T2041, and three 
USA grown cultivars - "Centennial", "Jewel" and "Rojo Blanco" 
(fertilizer N dependent types (FND) ) were grown at 0,60 and 
120 kg N/ha. The T2024, T2041 and "Centennial" cultivars 
produced 22, 23 and 20 mt/ha at 0 kg N/ha. Yields of 15 to 
16 mt/ha were obtained from T2037, "Jewel", and "Rojo Blanco" 
at 0 kg N/ha. At 60 kg N/ha "Centennial", "Jewel", T2024 and 
T2041 produced 28, 22, 23 and 20 mt/ha, respectively ; yields 
of 14 mt/ha were obtained for both T2037 and "Rojo Blanco". 
Lower yields were produced for all cultivars except "Jewel" 
at 120 kg N/ha. In 1984 'Centennial" was inoculated with the 
N.,-fixing bacteria AzospiriZZum at 2, 4 and 6 weeks after trans­
planting. Inoculation increased total and marketable root 
yields by 12 and 17 per cent respectively. 

RESUME 

En 1983 de-!l pR-antU£e-!l .i.Mue-!l de 197 vevt.i.ete-!l a haut Itende­
ment pltodu.i.te-!l a R-' IITA (N.i.g~.i.a) ont ete te-!ltee-!l pOUlt R-eUlt Itendement 
et R-eUlt ClLo.i.Manc.e. Le-!l boutUlte-!l de-!l 25 vevt.i.ete-!l R-e-!l pR-U-!l adaptee-!l 6U1tent 
tltaMpR-antee-!l daM un teltlta.i.n non 6e1tt.i.U-!le en 1984. Le po.i.d-!l totaR- de 
Itacine vevt.i.e de 10 a 41 t/ha, c.eR-u.i. de-!l Itacine-!l c.ommeltciaR-.i.MbR-e-!l de 
1,2 a 24,7 et c.eR-u.i. de-!l 6eu.i.R-R-age-!l de 6,8 a 66,1 t/ha. Tlto.i.-!l c.U£t.i.vevt-!l 
de R-' IITA (N .i.ndependant-!l) , T20 20, T 20 3 7 et, T2041, et tlto.i.-!l de-!l USA, 
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"Centenn,LaR-" "Jewe£", et "Rojo b£anco" IN de.pendant-6) pUJLent cmUve.-6 
avec 0,60 ~t 720 kg N/ha. Le-6 cmUvCV1.-6 T2024, T2027 et "centenn,La£" 
pILodu1.-6{''Lent 22, 23 et 20 t/ha a 0 kg N/ha. De-6 ILendement-6 de 74 t/ha 
bUJLent obtenu-6 de T2037 et "Rojo B£anco". De-6 ILendement-6 ,Lnb~,LeUJL-6 
bUJLent ILe.aR-.i.M-6 pCV1. tOU-6 £e-6 CU£UVCV1.-6 -6aub "Jewe£" a 720 kg N/NA. En 
7983 et 7984 "centenn,La£" but ,LnocuU avec de-6 bacUIL,Le-6 N2 - 6{xatIL,Lce-6, 
AzospiY'iZlwn, a 2, 4 et 6 -6ema.i.ne-6 apILe-6 uaMp£antat.i.on. L ',LnocmaUon 
aCCILut £e-6 ILendement-6 en ILac,Lne-6 et en beu1.££e-6. 

INTRODUCTION 

Though numerous studies have indicated that Nand 
K fertilizers significantly influence yield and quality of 
sweet potato (sweet potato is highly tolerant of low P 
levels), in most parts of the tropics sweet potatoes are 
seldom fertilized (HILL, 1985). For this reason, the sweet 
potato program at the International Institute of Tropical 
Agriculture (IITA) does not apply fertilizers in breeding 
line and cultivar field evaluations. On unfertilized expe­
riment station fields at IITA in Nigeria, up to 50 t/ha in 
unfertilized fields have been reported (HAHN, et al, 1984). 
This yield is lower than the 85 t/ha reported on fertilized 
experiment station fields in the USA (COLLINS and WALTER, 
1981) but is substantially greater than the 3.8 to 21.5 t/ha 
obtained on farmers fields throughout the world (FAO, 1980). 
The fact that high yielding varieties of sweet potato have 
been developed that grow on low organic matter soils and do not 
require application of N fertilizer, suggest the following 
1) existence of sweet potato genotypes efficient in foraging 
for soil N reserves (TSUNO, 1970), and/or 2) existence of 
mutually beneficial plant - N 2 

- fixing microbial associations 
that provide N to the plant and/or enhance root growth (HILL 
and CROSSMAN, 1984 HILL et al., 1983 VAN BERKUM and 
BOOLHOOL, 1980 ; VOSE, 1983). 

Associative N2 -fixation can be defined as N2 -
fixation by free-living bacteria under the direct influence 
of plants. Among the many N2 -fixing bacterial plant 
associations that have been described are the associations 
of AzospiY'illwn spp. with grasses, cereal, crops, orchard crops 
and sweet potatoes (HILL, et al., 1983 HILL and BOHLOOL, 
1980, VOSE, 1983). Though inoculation studies with AzospiY'iZlwn 
have note given consistent results, a number of studies have 
reported increased crop yields and/or N uptake in response 
to inoculation (CROSMANN and HILL, 1984 KAPULNIK et al., 
1983 ; VOSE, 1983). 

The objectives of this study were to compare soil 
and fertilizer N use efficiency of sweet potato genotypes 
that were developed under N fertilizer independent (FNI) and 
N fertilizer dependent (FND) conditions, and to evaluate the 
response of sweet potato growth to inoculation with AzospiY'il­
lwn. 
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TRAVAUX D'EXPERIMENTATION CONDUITS SUR LA PATATE DOUCE 
EN POLYNESIE FRANCAISE 

ExpVli.me.nt06 conducte.d w.i.th Swe.e.t Potatoe. .i.n FJte.nch PoR.yne.06.i.a 

REBOUL J.L. 

Mission GERDAT/IRAT BP 494 PAPEETE, TAHITI 

RESUME 

Ces travaux realises par l'IRAT ont permis de 
definir les techniques culturales les mieux adaptees en 
particulier l' elaboration d 'un programme de fumure minerale 
(90 N et 350 K20/ha) et de desherbage chimique. L' influence 
de la position de la lune au moment de la plantation a pu 
@tre mise en evidence. Aucune methode efficace de contrale 
chimique du charan!;on CyR.a06 60JtmiCwUu06 n' a pu @tre definie, 
rotation des cultures, traitement des lianes par trempage 
avant la plantation et choix de varietes a cycle court 
paraissant les seules recommandations a proposer aux 
agriculteurs. Etude systematique des varietes locales, 
introduction de varietes selectionnees (IRAT Reunion et 
surtout AVRDC-Formose) et creations de nouvelles lignees 
par hybridation ont permis de constituer un catalogue des 
varietes les mieux adaptees, les unes pour l'alimentation 
humaine, les autres pour celle des animaux. Fiches, films­
video ont pu @tre prepares, en vue d'appuyer l'effort decide 
de diffusion aupres des planteurs locaux, des varietes et 
methodes ainsi definies. 

SUMMARY 

The06e WOlti'l.06, done by IRA T R.ed to the be06t adapted cuUWtaR. 
techni.c06, paltt.i.cuR.altR.y to the b.i.eR.d.i.ng up 06 a m.i.ne.JtaR. 6eJtt.i.Uzat.i.on 
pJtogJtam me (90 Nand 350 KZO/ha) and to chem.i.caR. weed.i.ng. The e66ect 
06 the moon P006.i.t.i.on at pR.ant.i.ng hM been e06tabU06hed. No e66.i.c.i.ent 
method 601t the chem.i.caR. conuoR. 06 the weev.iR. Cylas Formicarius hM 
been 60und, 060 ltotat.ionaR. cuR.t.i.vat.i.on, dee.p.ing 06 v.ine06 .in .in06ect.ic.ide 
be60Jte pR.antat.i.on and cho.i.ce. 06 e.altR.y cuU.iValt appealt M the. onR.y 
Jtecommandat.ion to the 6a1tme.Jt06. The 06y06temat.i.c 06tudy 06 R.ocaR. cuU.iv alto6 , 
the .i.nuoduct.ion 06 06e.R.ected one06 (6Itom IRA T Reun.i.on and above. aU, 
AVRVC-Taiwan) and the Clteat.i.on 06 new cR.one06 by hybJt.i.d.i.zat.i.on 
peltm.i.tted the COMt.i.tut.i.on 06 a cataR.ogue 06 the molte adapted cuR.t.i.v alt06 , 
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<lOme 6011. human nutJt-it-ion, otheJt.!> 60Jt an-imaR. nutJt-it-ion. Doeumentat-ion 
60Jtm.!> and v-ideo MR.ml;, eouR.d be pJtepaJted -in v-iew 06 enhane-ing the 
e660Jtt 06 d-i66ul;,-ion 06 euR.t-ivaJtl;, and method.!> among the R.oeaR. pJtodueeJtI;,. 

IN TRODUC TI ON 

La Polynesie Fran~aise, un Territoire constitue 
de plus de 140 iles representant 4.000 km2 de terres emergees 
sur plus de 4 millions de Km2 d'ocean, iles hautes 
volcaniques et iles basses coraliennes, les atolls. 

Une agriculture basee jusque vers les annees 1960 
sur les activites d'exportation, coprah, vanille, cafe et 
sur les productions vivrieres traditionnelles destinees a 
l'autoconsommation. 

A partir de 1963 et suite au developpement de 
l'industrie touristique et a l'installation du Centre 
d 'experimentation du Pacifique, la Polynesie Fran~aise 
connait une brutale evolution socio-economique caracterisee 
par une expansion rapide du marche de l'emploi et une hausse 
importante des couts et des salaires, se traduisant par une 
desaffection massive des polynesiens pour les activites 
rurales jugees insuffisamment remuneratrices et un 
effondrement des productions traditionnelles. 

Parallelement, la demande de produits alimentaires 
se developpe rapidement en meme temps qu ' elle se diversifie 
du fait de l'apparition de nouvelles habitudes 
l'agriculture locale n'etant pas prete a faire face a cette 
demande, celle-ci est satisfaite par un recours generalise 
a l'importation. 

A l'heure actuelle, la Polynesie Fran~aise importe 
plus de 80 pour cent de ses besoins alimentaires. 

Conscient du caractere dangereux de cette situation 
et soucieux de diminuer une telle dependance, les respon­
sables politiques locaux ont decide de rehabiliter les 
productions vivrieres traditionnelles et notamment les 
tubercules, supplantes aujourd'hui par le pain et le riz 
en tant que produits de base de l' alimentation des 
Polynesiens. 

C' est dans ce but qu' il a ete demande a l'IRAT de 
definir des bases techniques a la relance des principaux 
tubercules et notamment taro, patates douces et manioc. 
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ACHIEVING YIELD STABILITY IN SWEET POTATO BY SELECTING 
FOR TRANSLOCATION POTENTIAL IN ADVERSE ENVIRONMENTS 

(PCIJl.ven.i.Jt a. fa otab.i.Ute. du Jtendement chez fa patate en M.fecUonnant 
pOUlt fe potenUef de tJtanofocaUon deo m.i.Ueux adveJtoeo) 

SUMMARY 

M.J.J. JANSSENS 
C/O INERA 

BP 2037 
Kinshasa I. 

ZAIRE 

Due to large genotype by environment interactions, 
the sweet potato breeding programme in Burundi has been 
subdivided into four altitudinal regions. The corresponding 
test sites are viz. Imbo-Centre (830 m), Moso (1260 m), 
Mahwa (1835 m), and Kisozi (2090 m). In each test site an 
approximately same amount of seed from common genetic 
background was sown in nurseries and the seedlings were 
transplanted to the selection field. After two successive 
harvests with a selection of 10 per cent intensity each all 
selected clones from the four sites were grouped together 
and advanced into a multilocal preliminary yield trial, using 
the same sites, to which a swamp site, Murongwe (1470 m) was 
added. Unexpected results were recorded in view of the dis­
ruptive selection method used so far. Clones originally 
selected at Mahwa had greater yield potential and better 
environmental adaptability as a rule. 

Two main reasons are put forward (1) Mahwa 
combines low-elevation diseases (viroses) with high-elevation 
diGc3Ges (alternariosis) (2) although plant growth was 
vigourous and soil texture (heavy but rich in organic matter) 
appropriate for tuber enlargement, translocation conditions 
were adverse (low temperature, high humidity, and desaturated 
soils). Hence, stable clones are good "translocaters 11 com­
bining wide disease tolerance. 
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RESUME 

Le pltogltamme de oe.tecUon de ia Patate au BUltundi a e.te. 
oubdiv.i.oe. en 4 Ite.g.i.ono aiUtud.i.naieo : Centlte-Imbo (830 m), Mooo (1260 
m), Mahwa (1825 m) et K.i.ooz.i. (2090 m). Dano chaque ode on a m.i.o 
en pep.i.n.i.VLe ia meme quanUte de glta.i.neo de meme olt.i.g.i.ne geneUque, 
et ieo piantuieo ont ete Itep.i.queeo au champ. Une plteM.i.on de oeiecUon 
de 10 pOUlt cent a ete appUquee eX chacune deo deux cuitUlteo oucceM.i.veo 
oUlt ceo odeo. Leo cioneo aioM Itetenuo ont ete Itegltoupeo et envoyeo 
en eMa.i.o muiUiocaux plteUm.i.na.i.lteo de Itendement oUlt ia meme oelt.i.e 
de iocaUteo. Leo cioneo oeiecUonneo eX Mahwa montltVLent dano i I enoembie 
ia piuo gltande otab.i.Ute. (1) Mahwa aoooc.i.e deo maiadieo de pia.i.ne 
(vMooeo) eX deo maiad.i.eo d I aiUtude (aiteltnalt.i.ooe) ; (2) bien que ia 
Clto.i.Mance y eta.i.t vigoUlteuoe et ia textUlte du ooi (iegelt et Itiche en 
maUVte oltganique) adaptee au gltoMiMement du tubeltcuie, ieo cond.i.Uono 
de tltanoiocaUon y eta.i.ent Umdanteo (6a.i.bie tempeltatUlte, 60ltte humidde, 
ooio deoatUlteo). A,(no.i., ieo cioneo otabieo oe Iteveient etlte de bono 
"tltanoiocateUlto" combinant une ialtge toieltance aux maiad.i.eo. 

INTRODUCTION 

Sweet potato production has been found to be sink 
limited by HAHN (1977). JANSSENS (1984) however contented 
that sink limitation only occurrs in fertile environments, 
and that source limitation is inherent to marginal environ­
ments, whilst translocation limitation is governing sweet 
potato production wherever environmental conditions are 
unbalanced. 

Environmental exposure of newly created sweet potato 
clones can be done either at an early stage of a selection 
cycle (JANSSENS, 1982) or at a final stage (HAHN, 1982). In 
the sweet potato, population breeding has been proposed as 
an effective way of meeting specific breeding objectives 
(JONES, 1965), some of them coinciding with adaptation to 
a particular environmental niche (JANSSENS, 1982). 

The present study investigates whether environmental 
stability may be linked to the translocation potential of 
the sweet potato. 

MATERIAL AND METHODS 

A multilocal preliminary yield trial, comparing 
59 newly selected clones to three check varieties, was 
established in Burundi at the end of the 1984 rainy season. 
The five test sites were located at elevations ranging from 
830 m to 2090 m and had widely varying pedologic and climatic 
conditions (Table 1). Within each site three randomized blocks 
were used, each sweet potato clone being alloted to a 1m2 
hill plot. Planting density was eight cuttings/m 2 i.e. three 
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CHARACTERISATION, CLASSIFICATION AND PRELIMINARY EVALUATION 
OF SWEET POTATO ACCESSIONS IN ST. LUCIA 

SUMMARY 

(COJtacte.Il..i.6aUon, clMo.i.fri.cat.i.on et e.vaiuaUon pll.e.Um.i.na.i.ll.e 
de cuiUvOJto de patate a ste. Lucie) 

M.M. RAO and C. GEORGES 

CARDI 
P.O. Box 971 

CASTRIES 
ST. LUCIA, W. 1. 

A total of 54 accesssions of sweet potato (Ipomea batatas( L. ) 
Lam) were collected island-wide and grown under uniform field 
conditions. After thorough screening at the end of the first 
crop season, it was found that there are as many as 46 
distinct cultivars in St. Lucia. These cultivars were clas­
sified into different categories based upon vine pigmentation, 
storage-root skin colour and flesh colour, crop duration and 
yield. The characteristics of all these cultivars were 
documented for ready reference and comparison against possible 
new introduction. 

RESUME 

Un totai de 52 acqu.i.o.i.Uono de patate a e.te. coUecte. a tltaveJto 
i'.tie et m.i.o en cuitUlte dano deo cond.i.Uono de tell.ll.a.i.n un.i.6oll.me. A 
ia fri.n de i' anne.e ie tll..i. M.i.gneux e.tabUt i I ex.i.otence de 30 cuit.i. vOJto 
d.i.ot.incto a Ste-Luc.ie oeuiement. Ceo cuit.i v OJto Mnt cwoMo a POJtUIl. 
de ta cotoll.at.ion d~o U. UYI eo , de", lcac..i.ile.,:' tube.Ji..i"je.e,j (peau et chcU/t), 
de ia dUlte.e du cycle et du Il.endement. Leo cOJtactVteo de touo Mnt 
enlteg.i.otlte.o pOUlt e.tll.e Il.ap.i.dement uUUoe.o et pll.e.ven.i.1l. deo .i.ntltoduct.wno 
.i.denUque", • 

INTRODUCTION 

The cultivation of sweet potato is widespread in 
St. Lucia because it forms a source of food for most farm 
households. This same tuber crop provides a major farm acti­
vity in the south-western parts of St. Lucia (agro-ecological 
zones IV and V). consequently, its contribution to farm family 
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GENETIC AND PHYSIOLOGICAL BASIS FOR BREEDING 
AND IMPROVING THE SWEET POTATO 

BMe6 Phy6.iotog.ique6 et Geneuque6 de Setecuon et d I Amef.{OJ/.auon 
de ta Patate 

SUMMARY 

Franklin W. MARTIN 

Tropical Agriculture Research Station 
Box 70, Mayaguez 

PUERTO RICO 00709, USA 

Sweet potato is a trailing vine ot the tropics and 
of temperate summers that produces an edible storage root. 
In this review the physiological and genetic basis for 
improving the sweet potato are discussed. The sweet potato 
is daylength sensitive, and flowers chiefly during short 
days. TPe species is self incompatible, and in addition 
partially sterile. It is a hexaploid probably of origin from 
two or more species. Pedigree methods of plant breeding have 
been useful but are labor intensive. Mass selection is 
described as the technique of choice. It consists of 
selecting 20 or more individuals with the best expressions 
of the characteristic desired, stimulating them to flower 
in a polycross block and crossing by honeybees. Seeds 
produced are germinated for the next round of selection, 
and the process is repeated. This results in rapid 
accumulation of major dominant genes, and slower accumulation 
of others. 

RESUME 

La Patate '!6t une Uane It.a~pante de6 tlt.op.iqueo et 
deo oa.i6on6 e6t.ivate6 tempelt.eeo qUi plt.odu.it un tubelt.cute 
comeot.ibte. Dano cet alt.t.icte de 6yntheoe te6 ba6e6 genet.iqueo 
et phyo.iotog.ique6 de t' ameUolt.aUon de ta Patate oont 
d.i6cuteeo. La Patate e6t oen6.ibte Ii ta dUlt.ee du joUlt. et 6teutt..it oUlt.tout 
en joUlt. COUlt.t. L I eopece e6t auto.incompaUbte et de ptu6 pall.ueUement 
otett..lte. C ' e6t un hexapto.ide plt.obabtement .iMue de deux e6pece6 au 
mo.iM. Le6 methode6 de 6Uect.ion ped.iglt.ee6 ont ete ut.iteo ma.(o oont 
6Mud.ieu6e6. La 6etecuon mM6ate eM plt.e6ente.e comme ta methode 
pall. exceUence. EUe cOM.i6te Ii oUectionnett. 20 .ind.iv.iduo ou davantage 
pOMedant ta me.itteUlt.e eXplt.eM.ion de ta call.actett..l6uque deo.itt.ee, Ii 
oUmutelt. teUlt. 6(.OIt.a.(oon en potyClt.OM avec pott.in.iMuon pall. de6 abe.iUeo. 
Le6 glt.a.(ne6 obtenue6 oont mioe6 en gett.minat.ion pOUlt. te cycte de 
6e.tecuon 6u.ivant, et te plt.OCeMUO 6e It.epete. It 6 ' en 6u.it une 
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accumulat.i.on de.~ 9e.ne.~ maje.Wl.~ dom{nant~ e.t l' accumulat.i.on plu~ le.nte. 
de.~ autJte.~. 

INTRODUCTION 

The sweet potato is 6th or 7th in food production 
among all food of the world (FAO, 1980). However, about 

2/3 of the world production is utilized in one country, China 
(Villareal, 1982). Sweet potato is a staple food only in 
Papua New Guinea where daily consumption of several kilograms 
is not unusual (Garrett, 1974), and in a few isolated areas 
of the tropics. Although the sweet potato is well distributed 
throughout the tropics and warmer parts of the temperate 
zone. However it is seldom a daily food and is often 
replaced at the table with other foods when family income 
rises. 

Reluctance to eating of sweet potato may be due to 
several factors (Tsou and Villareal, 1982), not only interest 
in a variet diet, but also disdain, the attitude that sweet 
potato is a poor man I s food (this reflects the fact that 
sweet potato is easy to produce). Sweetness itself may be 
a deterent. A sweet dish is hardly likely to become a staple 
one. Sweet potatoes often have distinct flavors that do not 
appeal to everyone. Finally, sweet potatoes produce gas 
(flatulence) in some persons, and this may be painful as 
well as socially distressing. 

Developement of better sweet potatoes is important 
to the improvement of their image and utilization. 
The taste and preference for currently existing varieties 
varies tremendously (Lin, et al., 1983). There appears to 

be a growing interest in non-sweet or low-sweet sweet 
potatoes, types that now can be considered only in the 
experimental stage (Villareal, 1982). Futhermore, there is 
considerable promise in sweet potato as an industrial 

substrate, especially for alcohol production. 

Improvement of the sweet potato requires an under­
standing of what the sweet potato is and what it can be. 
There is both a physiological and a genetic basis for this 
understanding. 

PHYSIOLOGY OF THE SWEET POTATO 

The sweet potato, Ipomoea batatao (L.) Lam., is a trai­
ling vine of the morning glory family (Convolvulaceae) 
characterized by its succulent, edible tuberous storage 
roots. Sweet potatoes are propagated principally from 
cuttings obtained from sprouted roots of from established 
vines. Plants are seldom more than 0.5 meters in height but 
if given space may cover several square meters with dense 
foliage. The cropping season is short, 3 to 6 months. 

Sweet potato is tropical in origin and needs a hot 
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STARCH-SUGAR TRANSFORMATION ON SWEET AND 
STAPLE-TYPE SWEET POTATOES 

(T ltaM~OI1 mat.i.on atylidon-.wClte c.hez £a Patate douc.e 6UClte.e et non 6uClte.e) 

SUMMARY 

Franklin W. MARTIN 

Tropical Agriculture Research Station, Southern Region 
Agricultural Research Service, U.S. 

Department of Agriculture 
Mayaguez, Puerto-Rico 

Normally sweet potatoes contain reducing and non­
reducing sugars. Cooking increase reducing but non-reducing 
sugars through activation of the beta-amylase enzyme. A new 
class of sweet potatoes (staple-type) has been produced by 
breeding that is not sweet or only slightly sweet after 
cooking. In these sweet potatoes reducing sugars are not 
increased or only slightly increased by cooking. Examination 
for amylase on acrylamide gel, with or without electrophoresis 
reveals that there is one spot active in hydrolysis of starch 
in normal sweet potatoes, and that this spot is weak or absent 
in staple-type sweet. Isolated starches from staple-type sweet 
potatoes were partially hydrolyzed when mixed with fresh 
normal sweet potato and cooked. Starches from normal sweet 
potatoes contained traces of enzyme that could hydrolyse them 
on cooking. In cooked mixtures of an enzyme-free starch from 
a staple-type sweet potato, the former was able to liberate 
reducing sugars from the latter. 

RESUME 

Le6 patate6' dOUc.e6 c.ont.i.ennent noltmaiement de6 6UClte6 Ite.duc.­
teUlt6 et non lte.dUc.teUlt6. La c.ui.Mon aug mente £e6 6UClte6 non lte.dUc.teUlt6 
pall. ac.t.i.vat.i.on de £a beta-amy£Me. Une nouve££e c.£M6e de patate6 dOUc.e6 
peu ou pM 6uClte.e6 aplte.6 c.ui.Mon a e.U obtenue pall. ame.£i.oltaUon ge.ne.­
Uque. Le6 teneUlt6 en 6uClte6 lte.dUc.teUlt6 de c.e6 deJtnie.Jte6 Mnt peu 
aUec.Ue6 pall. £a c.ui.Mon. L 1 examen de £ 1 amy£Me, 6U1t ge£ d 1 aClty£amide, 
ou avec. e.£ec.tltophOIte.6e montlte une 6eU£e bande, ac.t.i.ve daM £1 hYMo£y6e 
de £ 1 amidon de6 patate6 dOuc.e6 nOltmaie6, 6ai.b£e ou ab6ente c.hez £e6 
patate6 dOUc.e6 peu ou non 6UClte.e6. Le6 amidoM iMU6 de patate6 type 
aUment de bMe. 6U1tent pall.t.i.eUement hydlto£yMe6 en c.ui.Mon, mUange.6 
avec. de6 patate6 6Jtatc.he6 nOltmaie6. Le6 ami.doM de6 patate6 dOUc.e6 



764 

nOJLmcde.~ cont.ie.nne.nt de.~ Vtace.~ d'e.nzyme. qu,i ie.~ hydltoU~e.nt au mome.nt 
de. ia cui.Mon. L'e.nzyme. d'un am.i.don de. patate. douce. noltmcde. e.~t capabie. 
iolt~qu' e.iie. e.~t ajoute.e. a un am.i.don de. patate. douce. non ~ucM.e. dont 
e.iie. e.~t ab~e.nte. d' e.n UbVte.Jt de.~ ~UClte.~ lteducte.ult6. 

INTRODUCTION 

The sweet potato, Ipomea batatas (L.) Poir. , produces 
a tuberous root that contains starch as its principal consti­
tuent. During cooking the starch is converted to dextrins 
(short chain starch residues) and the reducing sugar maltose 
(HAMMETT and BARRENTINE, 1961). This conversion occurs in 
the presence of Beta amylase, an enzyme very active at cooking 
temperatures (KAINUMA and FRENCH, 1970). Beta-amylase is 
obtained commercially from sweet potatoes and is presumed 
to be active in all varieties. 

Recently a sweet potato cultivar, Ninety-nine, was 
reported in which the starch is not converted to maltose by 
cooking (MARTIN and RUBERTE, 1983). The tuberous root of this 
cultivar is not sweet after cooking. Studies of the reducing 
power of the starch and its intrinsic viscosity suggested 
that the starch of this variety occurs as long, unbranched 
molecules (MARTIN and DESHPANDE, in press). 

Since the initial finding of the cultivar Ninety­
nine, many selections have been made of non-sweet and 
low-sweet potatoes are now called staple-type as a new staple, 
with sufficient potential attraction to the consumer as well 
as nutritive value, to be used as an everyday food. 

The difference among sweet potato varieties that 
accounts for the non-sweet or low-sweet condition is attacked 
here by study of the starch-sugar transformation process in 
sweet and staple-type sweet potatoes. 

MATERIALS AND METHODS 

The experimental materials consisted of 13 cultivars 
of sweet potato developed at the Tropical Agriculture Research 
Station, Mayaguez, Puerto Rico. The reducing sugar contents 
of typical tuberous roots of these varieties are given in 
Table 1. On the basis of observed sweetness after cooking 
the cultivars had been classified by the investigator as 
staple (no sweetness perceived), sub-staple (only slight 
sweetness perceived), tropiC al (typic al sweet pot ato of the 
tropics, white or yellow in color), and dessert (sweet and 
orange in color) (it must be remembered that sweetness depends 
as well on the presence of non-reducing sugars, not studied 
herein, and on individual differences in the threshold of 
perception of sweetness). Two of the cultivars were selected 
as typical of the extremes, Ninety-nine, the cultivar in which 
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RESUME 

LES VIROSES DE LA PATATE DOUCE (IPOMEA BATATAS) 
EN COTE D'IVOIRE 

(VtltlM d.i.~e.Me. 06 ~we.e.t potato (I pome.a BatatM) 
tn IvOlty COMt) 

THOUVENEL J.C., FAUQUET C. & FARGETTE D. 

Laboratoire de Phytovirologie 
ORSTOM Adiopodoume 

B.P. V51 
Abidjan, Cote d'Ivoire 

Afrique de l'Ouest 

Comme toutes les plantes qui sont multipliees de 
facon vegetative, la patate douce est frequemment trouvee 
malade lors des prospect ions phytosanitaires ; en particulier, 
deux maladies a virus ont ete identifiees dans les differentes 
regions de la Gate d'lvoire. 11 s'agit de deux viroses pouvant 
egalement etre transmises par les aphides en dehors de la 
transmission par le materiel de plantation. 

Un virus paraspherique caracterise 
de la mosaique du concombre est l'agent 
maladie. 

comme une souche 
de la premiere 

Un virus filamenteux du groupe des Potyvirus, le 
"Sweet potato feathery mottle virus" est celui de la seconde 
maladie. 

Ces deux virus sont actuellement en cours d'etude. 

SUMMARY 

Uhe. mo~t 06 the. piant~ whtch Me. ve.ge.taUve.iy pltopagate.d 
~we.e.t potato t~ ve.Jty o6te.n 60und dt~e.a~e.d tn the. coult6e. 06 phytoMnttMy 
PltO~pe.CUOM. Two VtltU~ dt~e.Me.~ have. be.e.n tde.nu6i.e.d tn d.i.66e.lte.nt Me.M 
06 Ivolty COMt. Both can be. ap hi d-tltaM mttte.d , tn addiuon to the..ilt 
pltopagaUon wah pwnung mate.Jtiai. 

The. 6i.lt6t d.i~e.Me. t~ tnduce.d b LJ. a pMMphe.Jt{cai Vtltu~ 
.ide.ntt6i.e.d M a ~tlta.(n 06 Cucumbe.lt mo~a.(c v(Jtu~. The. ~e.cond one. .i~ 
.induce.d by a thlte.ad-Uhe. potYVtltU~, the. II Swe.e.t potato 6e.athe.Jty mottie. 
v.iltU~II. Studte.~ Me. .in COUlt~e. on both v.iltU~e.~. 
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SUMMARY 

IN VITRO GROWTH AND REGENERATION CHARACTERISTICS 
OF DIVERSE POPULATIONS OF SWEET POTATO 

(IPOMEA BATATAS (L.) Lam) 

(C,'l.OiManCe et cWLacte.lLi.()Uque.() de lLe.ge.ne.lLaUon in viuo 
de divel!..()e.() popuR.aUoM de Patate douce) 

K.M. TEMPLETON-SOMERS and Wanda W. COLLINS 

Departement of Horticultural Science 
North Carolina State University 

Raleigh, North Carolina USA 27695-7609 

Populations of open-pollinated seedlings from three 
distinc gene pools were surveyed for in vitro growth and 
developmental characteristics, using four different tissue 
culture procedures. Petiole explants from young leaves were 
used to initiate callus cultures (Murashige-Skoog agar medium 
with Vitamins, 3 per cent sucrose, 1 mg/l 2,4-D and 1 mg/l 
kinetin) which were maintained on the same medium with a 
reduced level of 2,4-D (0.2 mg/L) and evaluated for callus 
growth rate, friability and callus color. Callus from these 
cultures were transferred to three separate regeneration media 
for the evaluation of morphogenetic potential. Small shoot 
tips were also used to initiate callus cultures on MS medium 
supplemented with thiamine, 3 per cent sucrose and 2 mg/l 
2,4-D, which were transferred to proliferation media including 
0.25 mg/L kinetin before transfer to growth regulator-free 
regeneration medium. Early callus characteristics were 
significantly correlated with later regeneration. Significant 
differences in shoot and root regeneration and in somatic 
embryogenesis were found among and within populations and 
among culture protocols. 

RESUME 

De.() popuR.aUoM de piantuie.() obtenue.() pWL poiUni.()aUon UblLe 
a pWLtilL de 3 pooi.() ge.nique.() di.()Unct.() ant e.te. anaiy.()e.e.() paUl!. ia ClLoi.()­
.()ance et ie.() cWLact~iMique.() de de.veioppement in viuo, en utiU.()ant 
quatlLe me.thode.() di66~ente.() de cuUUI!.e de UMU. 

De.() pe.Uoie.() de jeune.() 6eu-i.iie.() .()Ont uUUMe.() paUl!. iniUelL 
de.() cuUUI!.e.() de.() cai.() (miUeu ge.io.()e. de MUI!.Mhige et 51<oog avec v{ta­
mine.() , 3 paUl!. cent de .()acchWLo.()e, 1 mg/i de 2,4D et lm/i/i de hine.Une. 
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On evaiue ie taux de CJto.i.Mance de~ cai~, ieWL 0.i.ab.i.f.{te et ieWL couieWL. 
A PCIJl.t.i.lZ. de ce~ cuf.tWLe~, ie~ cai~ Mnt tJZ.an~telZ.e~ ~WL tJZ.o.i.~ d.i.6telZ.ent~ 
m.i.f.{eux de lZ.egenelZ.at{on pOWL i' evaiuat{on du potent.i.ei mOlZ.phogenet.i.que. 

De~ pet{te~ t{ge~ Mnt aUM.i. ut{f.{~ee~ pOWL .i.n.i.t{elZ. de~ cui­
tWLe~ de cai~ ~WL ie m.i.f.{eu MD ~uppUmente avec de ia th.i.am.i.ne, 3 
pOWL cent de ~acchClJl.o~e et mg/i de 2,4D. Ce~ caU Mnt tJZ.aMtelZ.e~ ~WL 
un m.i.f.{eu de plZ.of.{6elZ.at.i.on contenant 0,25 mg/i de h.i.net.i.ne avant ieWL 
paMage ~WL un mi.f..i.eu de lZ.egenelZ.at.i.on depoWLvu de lZ.eguiateWL de 
CJto.i.Mance. Le~ cClJl.actelZ..{~t{que~ de plZ.ecoc.i.te de~ caU ~ont ~.i.gn{6.i.­
cat.( vement cOlZ.lZ.eUe~ avec ieWL lZ.egenelZ.at.(on tClJl.d.i. ve. 

De~ d.i.6telZ.ence~ ~.i.gn.i.6.i.cat.i.ve~ daM ia lZ.egenelZ.at.i.on de~ t.i.ge~ 
et de~ lZ.ac.i.ne~ a{M.i. que daM i ' emblZ.yogene.~e Mmat{que Mnt tJZ.ouvee~ 
entJZ.e et a i ' .i.ntelZ..i.eWL de~ popuiat.i.on~ tout aUMi bien qu' entlZ.e ie~ 
PlZ.otocoie~ de cuitWLe. 

Tissue culture of sweet potatoes (Ipomea batatas (L.) 
Lam.) has received much attention from researchers in recent 
years. Potential applications of tissue culture techniques 
to a vegetatively propagated food crop such as sweet potatoes 
are numerous. For example, tissue culture could eliminate 
much of the expense, time and labor now involved in plant 
production in temperate climates and could insure a reliable 
source of disease and insect-free plants in tropical climates. 

Aplication of such techniques in the improvement 
of this important world food crop depends on successfully 
initiating callus, maintaining callus cultures and regene­
rating plants from those cultures. Many in vitro studies, the­
refore, have been concerned mainly with optimum explant 
source, cultural conditions and media composition. 

Previous reports indicate a significant effect of 
cultivar on results of in vitro techniques. In regenerating 
plants from another cultures, TSAY and TSENG (1979) found 
cultivar differences in callus production from another 
cultures of sweet potato and reported plant let regeneration 
from embryoids in only one clone. LITS and CONOVER (1978) 
saw similar differences in lateral bud cultures and other 
researchers found differences in regeneration using callus 
derived from explants of storage root tissue (YAMAGUCHI and 
NAKAJAMA, 1973). JARRET et al (1984) found that the optimal 
medium for embryogenesis and the frequency of embryogenic 
cultures differed with genotype. This phenomen has previously 
been reported for other crops in tissue culture such as corn 
(LU et aI, 1983), wheat (LARKIN et aI, 1984), tomato (GRESHOFF 
and Doy, 1972), red clover (KEYES et aI, 1980) and potato 
(SIMON and PELOQUIN, 1977). 

Recent observations in our laboratory indicated 
that genotypic differences are important in the variability 
or reports from sweet potato tissue culture studies. The 
varying degrees of success reported in the literature in 
proliferating cells and regenerating whole plants could thus 
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ABSTRACT 

AN APPROACH TOWARDS POTATO UTILIZATION 

FOR THIRD WORLD COUNTRIES 

H.H. BOOTH AND p. KEANE 

International Potato Center 
Apartado 5969, LIMA, PERU 

Almost all food systems and manufacturing processes 
of today cater exclusively for the middle high income consu­
mers. Sophisticated processes and techniques exploit the con­
sumer's requirements and can offer a wide choice of products 
to satisfy even the most demanding marketing criteria. In 
contrast, litle or nothing by way of a parallel is directed 
towards the abundant low income consumers in third-world coun­
tries. This consumer type is financially unable to benefit 
from the wide array of food products available in the market 
and because of seasonality and high perishability nutritious 
fruit, vegetable and root crops are excluded from their diets 
during certain periods of the year. Attempts to apply existing 
food science and processing technologies for the benefit of 
such consumers has commonly been approached from either a 
technological or nutritional stand-point and have not met 
with much success. This paper explains a consumer-orientated 
approach to the development of potato based food products 
at the International Potato Center. It not only illustrates 
how conventional food industry approaches, using consumer 
information (food habits and taste preferences, food prices, 
costs and availability of raw materials, nutritional factors 
and processing technologies), are being used to develop potato 
based products acceptable to Peruvian consumers but also 
attempts to illustrate the relevance of the approach to root 
crop processing in third-world countries. 

RESUME 

PJte.~que. to~ te.~ ~y~te.me.~ aUme.ntcUJte.~ e.t plLoce.de.~ de. 6abJt.i.­
cat.i.on actue.t~ ~ I adJte.~~e.nt e.xd~-i. ve.me.nt aux COMommate.UIL~ ayant de.~ 
lLe.ve.n~ moye.M ou e.te.ve.~. De.~ plLoce.de.~ e.t te.chn-i.que.~ Mph-i.~t-i.que.~ 
t-i.Jte.nt PaILt-i. de.6 de.mande.6 du conMmmate.UIL e.t pe.uve.nt o66Jt-i.1L un taILge. 
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cho.ix de y.)JtoduA.t~ pOWL ~at{~6a1lLe ie~ CIL{telLe~ de demande commelLc.iaie 
meme ie~ piu~ ex.igeant~. 

Au contILa1lLe, peu ou lL.ien ne ~'adlLe~~e a ia mM~e de~ con­
oommateWL~ a 6a1bie lLevenu de~ pay~ du HeM Monde. Ce type de con­
oommateUIL e~t 6{nanc{elLement .incapabie de be.ne.6{c{eIl. du iaILge e.venta1i 
de plLoduA.t~ aUmenta1lLe~ d.i~pon.ibie~ ~WL ie maILchL A cau~e de ieWL 
~a1oonnaute., de ieUIL 6a1bie dUILe.e de COMeIl.Vat{on, de~ 6ILuA.t~, de~ Ugu­
me~, de~ I/.ac{ne~ oont exciu~ de ieUIL aUmentat{on pendant celLta1ne~ 
pe.lL.iode~ de i'anne.e. De~ tentat{ve~ pOWL appuquelL ia ~c{ence de~ aU­
ment~ et ie~ plLoce.de.~ technoiog.ique~ actueu au be.ne.6{ce de tei~ conoom­
mateUIL~ oont commune.ment env.i~age.e~ d' un po.int de vue oo.it technoiog.ique 
oo.it nutIL.it{onnei et n' ont 19M eu beaucoup de ~ucce~. 

Cette commun.icat{on expuque une applLoche olL.iente.e Vell.~ 
ie con~ommateUIL pOUIL ie de.veioppement de plLoduA.t~ aUmenta1lLe~ a bMe 
de pomme de tell.lLe au CentILe IntelLnat.ionai de ia Pomme de tell.lLe (IPC). 
Hie montILe non ~etdement comment ie~ applLoche~ de i' .ind~tIL.ie aUmen­
ta1lLe convent.ionneiie ut{UMnt i' .in601Lmat.ion ~UIL ie COMommateWL (hab.i­
tude~ aUmenta1lLe~, plLe.6e.lLence~ gu~tat{ ve~, PIL.ix aUmenta1lLe~, coat~ 
et d.i~pon.ib.iute. de~ mat.i~e~ plLem.ielLe~, 6acteUIL~ nutlL.it{onnei~, techno­
iog.ie~ de tlLa1tement) oont ut.iu~e.e~ pOWL de.veioppell. de~ plLoduA.t~ a 
bMe de pomme de tell.lLe acceptabie~ pall. ie~ conoommateWL~ p~uv.ieM 
ma1~ a~~.i de~ tentat.ive~ pOUIL .iii~tlLelL ia pell.t.inence de cet applLoche 
pOWL ie tlLa1tement de~ cuitUILe~ de tubelLctde daM ie~ pay~ du T .ielL~ 
Monde. 

INTRODUCTION 

An increasing number of potato producing countries 
throughout the world are showing interest in processing. 
Frequently, in third-world countries, this interest is based 
on ill-conceived ideals of helping to smooth-out the gluts 
and deficiencies, and accompanying high price fluctuations, 
of prevailing supply patterns. Similarly, this interest is 
commonly manifested in desires to copy products and processes 
presently being used in industrialised nations. Such thinking, 
which fails to consider food processing as part of an overall 
food plan of the country or region concerned, rarely leads 
to the establishment of successfull research and development 
projects and even less frequently to the establishment of 
new food products and industries. 

However, in defense of this unfortunate but prevai­
ling approach, it must be mentioned that : a) almost all food 
manufacturing processes of today cater exclusively for the 
middle/high income consumers, who constitute a minority of 
the population in many developing countries, and b) most of 
the training which has been provided in food processing has 
been based in the industrialised nations with focus on indi­
vidual components e.g. nutrition, new products, processing 
or marketing of the food system with relatively little atten­
tion being placed on the underlying principles of these compo­
nents and their application to an integration into a total 
food program. 
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SUMMARY 

YIELD RESPONSE AND MINERAL CONTENT OF POTATOES 
UNDER SALINE CONDITIONS 

(Re~y.JoMe du Jtendement et de ta Comy.Jo~.i.t.i.on m.i.ne.Jtate 
de ta Pomme de TeJtJte a de~ cond.i.t.i.oM ~at.i.ne~) 

F. WIRTH 

Institute of Crop Science 
S"lction Agronomy 

Technical University Berlin 
Albrecht-Thaer-Weg 5 

D-1000 Berlin 33 
WEST GERMANY 

Aim of the experiments was to determine ion specific 
and complex effects of different salts on the development 
of the canopy. tuber formation yield and mineral content of 
potatoes. Yield formation was taken as an important parameter 
of salt tolerance. 

During two vegetation periods NaCl and NBz S04 were 
applied in 4 concentrations. The experiment was carried out 
under semi-controlled conditions in pots. 

To get detailed informations about the development 
phases of the plants during the vegetation period. samples 
were harvested 39. 53. 74 and 95 days after planting. 

Increasing salt concentration reduced the total 
yield and changed significantly the number of tubers. tuber 
size and tuber weight. The mineral content showed also dif­
ferences in the reaction to both salts and salt concentrations 
as measured in the yield formation. 

A significant shifting of the content of cations 
was observed especially in the canopy. The shifting of the 
cation content was not so distinct in the tubers. The starch 
content of the tubers was significantly reduced by increasing 
concentrations. 

RESUME 

Dwtant deux. pe.Jt.i.ode~ de vegetation, d.i.66e.Jtente~ concentJtat.i.on 
de chtoJtUJte de ~od.i.um et de ~ut6ate de ~od.ium ont e.te. ay.Jy.Jt.i.que.e~. Ce~ 
ex.y.Je.Jt.i.mentat.i.oM ont eU condu.i.te~ en y.Jot~, en cond.i.t.i.on~ ~em.i.-contJtate.e~. 



BOB 

Seton {e ni veau de concenVtation -,:>aUne et {a natWte de-':> 
ion-':>, {a wlt6ace 6oUa-ilte a e.te. -,:>igni6{caUvement Ite.du-ite et {' e.{aboltation 
du Itendement ltetMde.e. 

L' augmentaUon de {a concentltaUon -,:>aUne a Ite.du-it ee Iten­
dement 6{na{ et change. -,:>igni6{caUvement {e nomblte, {a ta-i{{e et ee paid":> 
de-':> tubeltcu{e":>. La compo-':>it-ion mine.lta{e a aU-':>-':>i montlte. de-':> di66e.ltence-,:> 
dan-':> {a lte.acUon aux deux -':>e{-':> et a {eult-':> co ncentltati On-':> • 

De-':> changement-,:> -':>igni6{caU6-':> de compo-':>iUon cationique ont 
e.te. ob-':>eltve.-':> -':>Ulttout dan-':> (e-':> pMUe-,:> ae.ltienne-':>. 

Le contenu en amidon et en azote tota{ a e.te. -,:>igni6{caUvement 
in6{uence. PM de-':> concentltation":> cltoi-':>-':>ante-':>. 

INTRODUCTION 

Hitherto, only few investigations are reportedly 
made on salt tolerance of the potato crop. But with a remar­
kable increase in the production of this crop in semiarid 
regions in the last ten years, it seems imperative that a 
considerable attention should be given to this specific 
problem area. 

BERNSTEIN et al. (1951) reported that at higher 
irrigation frequencies, an ECs of 6.2 mS/cm reduced the yield 
of the potato variety "White Rose" by 50 per cent, whereby 
size and number of tubers played an important role. BOUAZIZ 
(1980) found a 30 per cent yield loss in variety "Spunta" 
at 8 mS/cm, which he said was attributed to a reduced single 
tuber weight. It was also observed that high salt concen­
trations lead to different cation and anion contents in 
various plant organs. ABDULLAH and AHMAD (1982) said that 
in varieties "Multa" and "Atom" salt concentrations ranging 
from 8-10 000 ppm cause a decrease in chlorophyll and protein 
content whereas lower concentrations favor their production. 

In connection with fertilization, BUCHNER (1951), 
LATZKO (1955), LEMPITZKAJA (1960), and HAEDER (1975) observed 
a shift in the profile of carbohydrates, disturbance and 
inhibition of translocation of assimilates from leaves and 
stems which was caused by accompanying elements. 

It is also known that different plants and varieties 
within a plant react differently to salinity depending on 
their stages of development (GREENWAY 1962, EL-GIBALY and 
GOUMAH 1969, RUSITZKA 1982, DORING 1985). The objective of 
this study was therefore to determine the effect of salt 
treatments at different phases of potato development. 
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PRODUCTION DE POMMES DE TERRE AUX ILES AUSTRALES : 
RECHERCHE ET ANALYSE DES COMPOSANTES EXPLICATIVES 

DU RENDEMENT EN MILIEU PAYSAN 

(Potato Pltoduc.Uon -in the Aw.,tJtat 1-6tand-6 : A Re-6eaJtc.h and Anaty-6-i-6 
06 the expUc.aU ve c.omponent-6 06 y-ietd among 6aJtmeJt-6) 

RESUME 

PENOT Eric, REBOUL Jean-Louis, TAIMANA Jean 
GERDAT-IRAT 

B.P. 494 
PAPEETE (TAHITI) 

Depuis 1980 une operation de Pommes de terre a 
demarre aux 11es Australes en Polynesie Francaise Fortement 
encouragee par les Pouvoirs Publics soucieux de developper 
des activites fixatrices des populations dans les archipels 
eloignes de la zone urbaine de Papeete et interessant un 
nombre croissant de producteurs, cette operation se revele 
assez decevante sur le plan des resultats. Une enquete agro­
socio-economique a donc ete entreprise tout au long de la 
campagne 1984 sur l'11e de Tubuai, principal centre de 
production, parallelement a une reorganisation de l'enca­
drement des agriculteurs. Conduite sur pres de 159 exploi­
tations representant une production de 700 tonnes de Pommes 
de terre en 1984 cette enquete a permis de definir des 
facteurs prioritaires du rendement. Les caracteristiques 
pedologiques, la realisation d' une couverture phytosanitaire 
correcte et le traitement des semences avant la plantation 
constituent les plus significatifs, confirmant les principaux 
resultats des experimentations anterieures. 

SUMMARY 

S-inc.e 1980 an opeJtat-ion 06 potato pltoduct{on hM been 
de.vetopped -in the Aw.,tJtaf. 1-6tand-6 -in FlZ.enc.h Potyne-6-ia. A-im-ing at 6,(x-ing 
poputat-ion out 06 the. UlZ.ban zone 06 Papeete and -inteJte-6t{ng a gltow-ing 
numbeJt 06 pltoduc.eJt-6, {t-6 lZ.e-6uH-6 aJte not a -6uc.c.e-6-6. An aglto-ec.onom-ic. 
-inqu<lZ.y hM been done. .in 1984 atong w{th a lZ.e.ne.w-ing 06 pltoduc.eJt-6 
mon.itolt-ing, -in the T ubua.i -i-6tand, the ma.in pltoduc.{ng c.enteJt. T he-6e 
-inqU<lt.ing envotv.ing 150 6aJtm-6 and 700 T 06 potato peJtm{t-6 to de6,(ne 
Mme plt-iOlt-itaJty c.ompone.nt 06 y.ietd among w{th the. pe.dotog.ic. ptot data, 
the. ph ytoMn<taJty c.oveJt-ing, and the. -6e.ed tJteatment be.60lte ptantat.ion, 
th-i-6 c.on6,(ltm-ing pltec.edent expeJt.imentat lte-6uit-6. 
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CAUSES D'ECHEC DE LA PRODUCTION DE 
POMME DE TERRE EN CONDITIONS DE PLAINE TROPICALE 

C.M. MESSIAEN * ; D. DEMBELE ** et A. BEYRIES *** 

* Station de Pathologie vegetale - INRA - Guadeloupe - B. P. 1232 
97184 POINTE-A-PITRE CEDEX 

** Stagiaire malien - Station d'Arnelioration des Plantes INRA -
Guadeloupe - 1982-1983 

*** Station de Pathologie vegetale - INRA - Montpellier - France 

RESUME 

Une production de pommes de terre a partir de tuber­
cules de semences importes de France (ex. la variete 
"Sirtema") est possible en Guadeloupe a des altitudes com­
prises entre 500 et 700 metres, en Cote sous le Vent. Les 
resultats prometteurs obtenus, d'apres les rapports de l'AVRDC 
(Taiwan) en matiere de selection de la Pomme de terre pour 
l' adaptation aux plaines tropicales nous ont amenes a intro­
duire en Guadeloupe un certain nombre de clones proposes par 
cet institut. Certains d'entre eux (comme "1282-19") se mon­
trent, en particulier quand on les greffe sur tomate, tres 
bons producteurs de graines, ce qui nous a permis de mettre 
en comparaison, comme mode de reproduction de la Pomme de 
terre, la reproduction vegetative et la reproduction par 
graines (semis en pepiniere ou sur table en serre, obtention 
de tubercules de la taille d 'un oeuf de pigeon servant de 
plant pour une culture). 11 n'a cependant pas ete donne suite 
a ce projet, du fait de difficultes phytosanitaires. La tole­
rance au fletrissement bacterien des clones de l' AVRDC est 
insuffisante, m~me dans le cas de "1282-19", presente comme 
resistant. De plus nous avons observe de tres graves attaques 
d' acariose deformante (PoLyphagotal'sonemus Latus), qui sur feuil­
lage de Pomme de terre provoque a la fois dis torsion et 
necrose. Par contre, le clone "T3", issu des hybridations 
(S. tubel'osum x S. phul'eja) de SEQUEIRA et ROWES se comporte de 
facon satisfaisante, mais ses tubercules sont petits et vio­
laces. 

SUMMARY 

In Guadeioupe a wh.i.te potato pJtoduct.i.on .i.6 pOM.i.bie w.i.th 
6eed tubeJt6 .i.mpoJtted {;tom FJtance (e.g. "S.i.Jttema") but oniy at eievat.i.oM 
between 7 500 and 2 000 beet .i.n the ieewaJtd paJtt ob the BaMe- TeJtJte 
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rotand. PJtom,£,o'£ng JteMtt,o obta.£ned by AVRDC (T a.£wan) .in bJteeding wh.(te 
potato clone,o -60Jt adaptat.£on to tJtop.£cat towtand,o .induced uo to .intJtoduce 
.£n Guadetoupe a numbeJt 0-6 ctone,o 00m th.£,o IMt.(tute. MoJteo v ell. , Mme 
0-6 them, Uhe "7282-79" Me good ,oeed-pJtoduceJt,o, e,opec.iaUy when gJtabied 
on tomato Jtoot,otoch,o. We could, theJte-6OJte, compMe -601L wh.ite potato, 
ctaM.icat vegetaUve JtepJtoduct.£on and JtepJtoducUon by ,oeed,o, ,oown .in 
,oeed bed,o 011. on gJteen houoe tabtet,o, w.(th PJtoducUon 06 p.£geoneg9 ,o.ized 
tubeJt,o wh.£ch may be uoed M ,oeed-tubeM 6011. ptantaUon. Th.i,o pJtoject 
WM, howeveJt, not -6ottowed, ow.£ng to phytoMn.£tMY d.i-6MculUe,o. Tote­
Jtance to bacteJt.£at w.£tt (Pseudomonas so Zanacea1"um) 0-6 AVRDC clorze,o .i,o 
not h.£gh enough .£n Guadetoupe, even 6011. 7282-79, pJte,oented M Jtel.l.iMarzt. 
The d,£,otoJtUng m.ite PoZyphagota1"sonemus Zatus.i.,o ,ot.£U moJte nox.i.ouo on 
potato teave,o than on otheJt So Zanaceous ptant,o, .it .i.nduce,o a comb.i.naUon 
0-6 ,ohoe,oWng--601Lm tea-6 de-6oJtmaUoM and neCJto,o,£,o. On the contJtMy we 
,oUU have .in coUecUon the "T3" clone, .iMued 00m the MJt,ot tube1"Osum 
x phu1"eja hybJt.£daUoM made by SEQUEIRA and ROWES, wh.i.ch behave,o 
JtetaUvety weU, but .(t,o tubeJt,o Me ,omaU and pUJtpte. 

La culture de la Pomme de terre a basse altitude 
en Guadeloupe et Martinique a rarement ete un succes, en uti­
lisant des varietes europeennes. Au contraire, a 500-600 m 
d'altitude a Matouba (Guadeloupe) l'introduction de tubercules 
de semences de varietes precoces, comme "Sirtema" donne des 
plantes qui se comportent assez bien jusqu'a la recolte, avec 
des taux de multiplication de 5 a 8 (BACHOU - communication 
personnelle). 

Nous avons remarque les resultats indiques par 
l'AVRDC (Asian Vegetable Research and Development Center) 
dans ses rapports 1976, 77, 78, concernant l'obtention de 
nouveaux clones de pomme de terre, capables de reussir en 
conditions de plaine tropicale. 

Un certain nombre de clones nous ont ete envoyes 
de l'AVRDC a Montpellier (France) par R. OPENA. 

Nous les y avons multiplies sous serre avant de 
les introduire en Guadeloupe. Toujours a Montpellier nous 
avons pu observer le comportement de ces clones, greffes sur 
tomate. Certains d'entre eux produisent des tubercules aeriens 
(ex. 75.0.827.102, 75.0.8212.103), d'autres (comme 1282.17, 
12821282.19, 25803.20) produisent des fleurs en abondance, 
puis des fruits bien pourvus en graines. 

Pour experimenter en Guadeloupe, nous avons pu par 
consequent utiliser les clones d'origine, mais aussi les 
graines obtenues sur les clones AVRDC 1282.17,1282.19 et 
25803.20. Le but de ces exper~ences etait de comparer en 
conditions tropicales differentes methodes de propagation 
de SoZanum tube1"osum : 
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SUMMARY 

INTERCROPPING POTATO (SOLANUM SPP.) WITH 
MAIZE IN WARM CLIMATES 

D.J. MIDMORE 

International Potato Center (CIP) 
APDO 5969, LIMA PERU 

(La cuUUlte aMOcA.e.e Pomme-Ve- TeJtJte (Sotanum ~pp) et 
Ma1~ en eumat ehaud} 

High soil temperature late in the crop season can 
lead to reductions in tuber yield therefore a series of 
experiments were run in which maize and potato were simulta­
neously planted at three warm sites (20/30°C average night/day 
temperatures) in Peru. The adjacent maize crop (ranging from 
10-25 per cent of normal population) provided sparse shade 
in the season, which resulted in reduced soil temperatures. 
Yield of the inter cropped potato (75-90 per cent of normal 
population) did not generally differ significantly from that 
the sole crop. However, maize grain yields were proportion­
nately greater than expected from their respective planting 
densities, hence land equivalent ratios exceeded unity. Per­
cent dry matter in tubers was improved in the intercrop 
whereas insect damage to tubers and foliage was diminished. 
The results are discussed in view of the increased light use 
efficiency by potato when grown adjacent to maize. 

RESUME 

Le~ 6QJ1.te~ tempeltatUlte~ a ta 6{n de ta euUUlte peuvent eon­
dtUlte a de~ lte.dueUoM de lte.eoUe de pomme~ de teJtJte. On a done condtUt 
une Mlt.i.e d'expelt.i.ence~ dan~ te~que.ue~ Ma·t~ et Pomme~ de teJtJte eta.i.ent 
ptante~ eMembte daM tJto.i.~ ~.i.tuaUoM ehaude~ du Peltou (tempeJtatUlte~ 
ntUt-joUlt 20° - 30' en moyenne). Le~ ptant~ de Ma.t~, ltepaJtU~ a lta.i.Mn 
de 10 a 25 pOUlt cent de ta deM.i.te nMmate 60 Ultn.i.Ma.i.ent une omblte 
UgMe en Mn de ~a.i.Mn, avec pOUlt conMquenee une lteduct.i.on de ta 
tempeltatUlte du Mt. Le~ ltendement~ de~ PommM de teJtJte, pwntee~ 
a 75 a 90 pOUlt cent de ta deM.i.te noltmate n' ant pM en ge.ne.ltat d.i.66eJte 
~.i.gn.i.Mcat.i.vement de ceux obtenM en cuUUlte homoge.ne, et te~ ltendement~ 
en Mat~ ant e.te. ~upelt.i.eUlt~ a ce qu' on aUlta.i.t pu attendlte en 6onct.i.on 
de~ deM.i.te~, done te ltendement pltopoltUonnet en cuUUlte MMcA.ee a 
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de. p Moe. i' un-i.te.. La teneW!. en mat.i.e.Jf.e Mche deo tubeJf.cuieo a e.te. aug­
mente.e en cuUW!.e MMc.i.e.e et ieo de.gCito d' .i.noecteo oW!. tubeJf.cuieo et 
oW!. 6eu.i.Uageo d.i.m.i.nue.o. Leo Jf.e.ouUato Mnt .i.nteJtpJf.e.te.o en teJf.meo d' 12.66.£­
cac.i.te. aCCJf.ue de i' uUUoat.i.on de ia ium.i.e.Jf.e palf. ia Pomme de teMe cuit.i.­
ve.e au vo.i.o.i.nage du ma./:o. 

INTRODUCTION 

High temperature represents a serious limitation 
to the extension of potato production, traditionally in tempe­
rate climates, to warmer areas where consumer demand for 
potato is great (VANDER ZAAG and HORTON, 1983). Efforts are 
underway at the International Potato Center (CIP) to identify 
practical modifications of the micro-environment in the warm 
tropics that would favour potato production. 

One way of cooling the micro-environment is to capi­
talize on the shade of associate crops represents. Previous 
studies by MIDMORE et aI, (1983) have reported on the use 
of maize or coconut as the source of shade. With maize, a 
relay cropping system was tested in which potato was planted 
into a senescing maize crop the latter at commercial density 
and intercepting up to 80 per cent of incident light. When 
potato was planted beneath coconut palms, 15 per cent of inci­
dent light was intercepted by the palms and 85 per cent 
reached the potato. With both cropping systems, improvement 
of potato emergence and establishment in shaded plots was 
attributed to reduced soil temperatures and conservation of 
soil moisture. 

High soil temperature late in the potato crop is 
also detrimental to tuber yield, particularly when haulms 
lodge and expose the soil to incoming radiation. Reduction 
in soil temperature during the latter part of bulking in warm 
environments, by means of soil reflectans, leads to yield 
improvements of up to 50 per cent (MIDMORE, 1984). Attemps 
to reduce soil temperature during bulking by a single appli­
cation of mulch at planting have been largely unsuccessful, 
since the reflective and insulatory characters of mulches, 
important for soil cooling, degenerate as the season pro­
gresses (MIDMORE et al., 1985). As an alternative, the potato 
can be planted at the same time with a companion crop, which 
intercepts radiation excessive to the needs of the potato 
crop and, simultaneously reduces soil and air temperature 
favouring the potato. 

There are few published studies on shading and 
intercropping of the potato. A study done in Kenya at 800 
m, reports that the yields (on a per plant basis) of potato 
planted three weeks after maize (FISHER, 1977) ranged from 
25 per cent to 75 per cent of the yields of the sole potato 
crop. The reduction in potato yield was not, however, compen­
sated by equivalent increases in maize yield, hence the land 
equivalent ratios (LER) did not exceed one. Artificial shade 
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DETERMINATION OF OPTIMUM PLOT SIZE AND ADEQUATE NUMBER OF 
REPLICATIONS TO EVALUATE POTATO SEEDLING POPULATIONS 

(Dete!z.mi.nat.i.on de ta dimeM-i.on opt.i.mate de<> pa!z.ceUe<> et du nomb!z.e de<> 
!z.epet.i.t.i.oM pOUll. evatue!z. te<> poputaUon<> de ptantute<> de Pomme de TeMe) 

R.L. VALLEJO and H.A. MENDOZA 
Associate Geneticist and Head, Breeding & Genetics Department 

International Potato Center 
P.O. Box 5969 

LIMA, PERU 

SUMMARY 

The optimum experimental plot size and the adequate 
number of replications are of foremost importance in agricul­
tural research. Research in this area is still more important 
for evaluation of potato seedling populations since there 
is no available information. A uniformity trial was installed 
and analyzed as a split plot design utilizing an open pol­
linated progeny of the clone DTO-33. Experimental plot sizes 
of 1, 5, 15, 30, 90, and 180 units were considered. Each unit 
was formed by seedlings. The analysis showed that the optimum 
plot size was between 5 and 15 units or 20 and 60 seedlings. 
An intermediate number of 40 plants per plot was considered 
optimum. The adequate number of replication was determined 
as 4 

RESUME 

It n' y a tOUj·OUll.<> pM d' -i.nbo!z.mat.ion d-i.<>pon-i.bte. e.n ce. doma-i.ne. 
Un eMa-i. d' homogene,(te e.n <>pUt-ptot a eU !z.eaU<>e ave.c ta de.<>ce.ndance. 
e.n potUn-i.<>at-i.on ouve.!z.te. du done. DTO-33. L' anaty<>e. etabUt que ta 
d-i.me.n<>-i.on opt-i.mate. de. ta pa!z.ce.Ue. -6e. -6{tue. e.nue. 5 e.t 15 un(te-6 ou 20 
a 60 ptantute.-6 ; te. nomb!z.e. -i.nte.Jz.med-i.a-i.!z.e. de. 40 e.-6t !z.ete.nu. Le. nomb!z.e. 
adequat de. !z.epet-i.t-i.on -6' etabUt a 4. 

INTRODUCTION 

The determination of the optimum plot size and 
adequate number of replications are aspects of primary 
importance in agriculture research. Optimizing these factors 
reduce the magnitude of the experimental error increasing 
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POURQUOI LA CHRISTOPHINE (SECHIUM EDULE SWARTZ) 
NE TUBERISE PAS AUX ANTILLES 

Why Ch4i.~tophine (Sechi.um Eduie. SWaJ/.tz) doe~ not tube4i.ze -in Anti.R1e.~ 

C. ZINSOU ----
C. MESTRES 
G. VANSUYT 
F. PERRON * 

Laboratoire de Physiologie et Biochimie Vegetales, 
INRA des Antilles-Guyane, Domaine Duclos, 97170 PETIT BOURG 

RESUME 

*Laboratoire de Photophysiologie et Chimie Biologique 
INA Paris-Grignon 78850 THIVERVAL-GRIGNON 

La Christophine (Sechium eduie SWaJ/.tz) , plante tuberi-
fere ne produit que des fruits aux Antilles alors que, dans 
son aire d'origine (Mexique), elle fournit en plus des 
tubercules comestibles appeles "Chinchayotes". Les travaux 
menes sur Ie determinisme de la floraison et de la fructi­
fication chez cette plante montrent que les conditions 
thermophotoperiodiques regnant tout au long de l' annee dans 
ces regions privilegient la floraison et maintiennent l'etat 
reproducteur, une fois acquis, pendant toute la vie de la 
plante. Une longueur moyenne de jour superieure a 14 h semble 
necessaire pour obtenir l'inhibition de la floraison et 
pour promouvoir la tuberisation chez les plantes ayant fleuri 
au moins une fois. Les tubercules formes en jours longs 
ont ete analyses et leur composition glucidique a ete 
comparee a celIe des fruits a maturite. 

SUMMARY 

Ch4i.~tophine (Sechium edule Swartz), a tube4i.6el!.ou~ 
CUCUJ1.b-it, pltoduce~ oniy 6Jtuit~ in Anti.Ue~ WhelteM, in -it~ nat-ive alLea, 
it give~ a~o eatabie tubeM, named "Chinchayote~". WOIth.~ caJt4i.ed 
out on the tiowelLing deteltmini~m Iteveai that theltmophotopeltiodic 
conditioM encountelted aU yeaIL iong in the Itegion tavoUJ1.~ tiowelLing 
and maintain the Itepltoductive ~tate, when acquilted, dulLing aU the 
piant Ute. An aVel!.age dayiength highelt than 14 hoUJ1.~ ~eem~ neceMalLy 
to induce tiowelLing inhibition and to pltomote tube4i.zation in piant~, 
having tiowelted at ieMt once. TubeM 601tmed undelt iong dalj~ aILe 
anaiLjzed and ~uqaIL compo~ition -i~ compaILed to that ot matUJ1.e 6Jtuit~. 
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EFFETS DES PHYTOHORMONES SUR LA CROISSANCE 
ET LE DEVELOPPEMENT DU DOLIQUE TUBEREUX (PACHYRHIZUS EROSUS) 

EN CONDITIONS DE JOURS COURTS 

E"ecUJ o~ PhytohoJr.mone6 on gJr.owth and Deveiopment o~ Yam Bean 
(PachyJr.h~ZU6 EJr.06U6 UJr.ban) undl!.Jr. 6hoJr.t day6 

RESUME 

C. ZINSOU 
A. VENTHOU-DUMAINE 

G. VANSUYT 

Laboratoire de Physiologie et Biochimie vegetales. 
I.N.R.A. des Antilles-Guyane, Domaine Duclos, 

97170 PETIT BOURG, Guadeloupe F.W.I. 

Les effets de l'acide gibberellique (GA3) aux doses 
de 50 ppm et 200 ppm et du Ghlorure de Ghlorocholine (GGG) 
aux doses de 1000 et 5000 ppm ont the etudies au champ sur 
la croissance, la tuberisation et la floraison de PachylLh{zu6 
elLO~U~ Urban (Yam bean), legumineuse tropicale a graines 
et a tubercule. GA3 favorise le developpement de la partie 
aerienne, le grossissement du tubercule et inhibe la floraison 
et la fructification. Le GGG a peu d' effet sur la mise en 
place des organes aeriens; il a un effet favorable sur la 
floraison et la fructification et inhibe le grossissement 
du tubercule. Les plantes traitees au GA3 50 et au GGG 1000 
presentent une accumulation de matiere seche totale par plante 
superieure a celle obtenue avec les autres traitements. 
cependant l'analyse de la repartition de la matiere seche 
totale entre les organes aeriens (feuilles et tiges) et les 
organes de reserve (gousses et tubercule) revele que la part 
revenant a la partie aerienne est pratiquement constante. 
Les effets des facteurs de croissance sont alors discutees 
en termes de modification des relations entre la source et 
les deux puits, aerien et souterrain, du PachylLh{zu~. 

SUMMARY 

E66ect~ 06 g.i.bbelLeUi.c ac.i.d (GA3) 50 and 200 ppm and 
ChlolLochoUne ChloJr..i.de (CCC) 1000 and 5000 ppm WelLe .i.nveM.i.gated 
.i.n the 6./.eld on glLowth, 6loweJr..i.ng and tubeJr..i.zat.i.on 06 yam bean, a 
glLa.i.n and tubl!.Jr. tJr.op.i.cal legume. GA3 enhance~ the development 06 the 
aeJr..i.al palLt~ and tubeM but .i.nhib.i.t~ 6loweJr..i.ng. CCC hM Uttle e66ect 
on the 6oltmat.i.on 06 the aeJr..i.al palLt~ but Iteduce~ tubelt deveiopment. 
GA3 50 plant~ and CCC 1 000 plant~ plte~ent total dlty mattl!.Jr. accumulation 
pl!.Jr. plant h.i.ghelt than that obta.i.ned w.i.th othelt tlteatment~. Howevl!.Jr. 
anaiy~.i.~ 06 mattelt d.i.~tJr..i.bution lLevea~ that the palLt , .i.n pelLcent, 
aiiocated to aeJr..i.ai palLt~ (leave~ and ~tem~) and to ~tOltage OItgaM 
(pOd6 and tubeltj .i.~ 6a.i.ltly cOMtant. E66ect~ 06 gltowth ~ub~tance~ alLe 
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theILe60ILe d-i<lCUMed -in teILm<l 06 mod-i6./.cat-ion 06 ILeiat.i.oMh-ip<l between 
the <lOUILce and the two <l-inh.<l, aelL.i.ai and undeIL9ILound, 06 yam bean. 

I - INTRODUCTION 

Le potentiel de rendement d' une plante a graines ou 
a tubercules, determine par ses caracteres varietaux, est 
fortement influence par les facteurs de l'environnement. 
Pour les plantes a tubercules comme la pomme de terre, on 
sait que Ie rendement en tubercules est directement lie a 
la surface foliaire mise en place et a la longevite des 
feuilles au cours du grossissement des tubercules. La forme 
de la partie aerienne et son fonctionnement jouent donc un 
role important dans l'expression du rendement. L'architecture 
de cette partie aerienne est encore plus determinante lorsque 
la plante possede deux sites de reserves, graines et 
tubercules. C' est Ie cas du PachyILh.i.zu<l eILO<lU<l (encore appele 
Yam bean, dolique tubereux ou pois patate); legumineuse 
tuberifere des regions tropicales. Nos premiers travaux sur 
Ie comportement de cette plante en reponse aux facteurs du 
milieu mont rent que Ie port peut etre determine (port de 
haricot nain) en conditions de jours decroissants ou 
totalement indetermine (avec formation de lianes) en jours 
croissants. Dans Ie premier cas la physiologie de la plante 
est preferentiellement orientee vers la production de 
tubercules alors que dans Ie deuxieme cas, la mise en place 
d' une partie aerienne import ante avec allongement du cycle 
de la plante conduit a la production simultanee de graines 
et de tubercules. L' aptitude du PachyILh-izU<l a produire des 
graines et des tubercules conduit a une competition entre 
deux puits, qui est rompue dans la pratique courante par 
l'ablation, a un stade precoce, de toute tige florifere appa­
raissant sur les plantes destinees a la production de 
tubercules (ZEPEDA, 1971). 

Ce travail rapporte les effets de deux phytohormones: 
Chlorocholine (CCC) et acide gibberellique (GA3 ), qui sont 
susceptibles de modifier les caracteres de croissance et 
la distribution de matiere entre les differentes parties 
de la plante. Les experimentations ont ete menees en jours 
decroissants ou courts. 

II - MATERIEL ET METHODES 

A - MATERIEL 

Le materiel vegetal utilise est Ie PachyILh-izu<l eILMu<l 
(Yam bean ou dolique tubereux) legumineuse tropicale 
tuberifere, originaire du Mexique. Ses graines ont ete gene­
reusement fournies par Ie Dr STEELE de L'LI.T.A. d'Ibaban 
(Nigeria) et multipliees sur place. 
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SUMMARY 

FARMING SYSTEMS RESEARCH AT THE NATIONAL ROOT 
CROPS RESEARCH INSTITUTE, UMUDIKE AND ITS IMPACT 

ON THE RURAL COMMUNITY 

(Sljote.meo d' expto-itat.i.on daM t' AglL.i.cuUUll.e 

n-ige.lL-iane a bMe de tubelLcuteo) 

L.S.O. ENE and RAY P.A. UNAMMA 
National Root Crops Research Institute 

Umudike 
PMB 7006 

UMUAHIA, NIGERIA 

In Nigeria, small-scale farmers account for 70 per 
cent of domestic food supply. From a farming systems bench­
mark survey in 1982, major constraints to food production 
included lack of capital (92 per cent), unavailability of 
fertilizers and pesticides (42 per cent), weed infestation 
(38 per cent), poor transportation (36 per cent), diseases/ 
pests (25 per cent), ineffective extension services (9 per 
cent). 88 per cent of the respondents practised mixed cropping 
(yam/maize/cassava/vegetables/egusi). Trials confirmed that 
the following per cent more land became available to the 
farmer from intercropping cassava/maize (40 per cent), 
cassava/maize/groundnuts (71 per cent), yam/maize (59 per 
cent), yam/egusi (63 per cent), cocoyam/egusi (59 per cent), 
cocoyam/sweet potato/maize (58 per cent). Weed control was 
most efficient when herbicide use was integrated with inter­
cropping (egusi) and local manual hoeing practice. All the 
farmers in the sample frame accepted this technology. 

RESUME 

Au N.i.ge.lL-ia, teo pet-ito expto-itanto MoUll.ent 70 pOUll. cent 
de t'applLov-io-ionnement aUmenta.i.lLe. Une enquete de lLep~age deo 
oljote.meo d'expto.i.tat.i.on e66ectue.e en 1982 a e.tabU que teo contlLa.i.nteo 
majeUll.eo daM ta plLoduct.i.on aUmenta.i.lLe compolLta.i.ent t' aboence de 
cap.i.taux (92 pOUll. cent), t'.i.nd.i.opon.i.b-iUte. de 6elLt.i.Uoanto et de peot-ic.i.deo 
(42 pOUll. cent), teo mauva.i.oeo helLbeo (38 pOUll. cent), t'-inM66.i.oance 
deo tlLaMpolLto (36 pOUll. cent), teo attaqueo pCVtM-ita.i.lLeo (25 pOUll. cent), 
t '-ineU-icacite. deo oelLv.i.ceo de vutgCVt.ioat-ion (9 pOUll. cent). Leo Jte.poMeo 
montlLent que 88 pOUll. cent deo expto.i.tanto plLat.i.quent teo cuttUll.eo 
MMC(eeo (.i.gname/ma';:o/man.i.oc/ptanteo mCVta{Che.lLeO/eguo.i.). Leo eMa.i.o 
con6.(lLment que teo MMciat.i.ono ou.i.vanteo man-ioc/.i.gname (40 pOUll. ce.nt) , 
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mani.ac/ma{"~/CVtach.i.de (71 paWl. cent), .i.gname/ma.('~ (59 paWl. cent), 
.i.gname/egtM.i. (63 paWl. cent), tcvl.O/egtM.i. (59 paWl. cent), tcvr.a/patate/ma{"~ 
(58 paWl. cent) pVtmettent un ga.i.n de ~Wl.6ace aux expf.a.i.tant~. La f.utte 
canUte f.e~ mauva.i.~e~ hVtbe~ e.ta.i.ent f.a pf.tM e66.i.cace f.all.~que f. I empf.a.i. 
de f. I hell.b.i.c.i.de e.ta.i.t .i.nte.gll.e. a f.a cuUWl.e .i.ntVtcaea.i.ll.e (egtM.i.) et aux 
pll.at.i.que~ f.acaee~ de de~hell.bage a f.a haue. TatM f.e~ expf.a.i.tant~ de 
f. I e.chanUf.f.an accepta.i.ent cette technaf.ag.i.e. 

IN TRODUCTION 

The fourth National Development Plan in Nigeria 
expected the bulk of a projected 4 per cent agricultural 
incremental rate to come from small holder farmers who 
currently account for over 80 per cent of the domestic food 
supply (FMNAR, JPC 1974). 

This projection is far from being realised due to, 
among other factors, limited adoption by small farmers, of 
a backlog of agricultural technologies developed in Nigeria 
(EZE, 1981). Therefore, agricultural productivity have 
remained low. The technologies were not adopted, principally 
because they were not tailored to the needs, capabilities 
and situations of the farme.nJ. Instead, agricultural research 
in Nigeria has been orgeni~l'd along dis['ipline and commodity 
lines ; an arrangement whlr.h ha~ been cr1ticised as presenting 
formidable management problems in evolving relevant and 
coherent research programmes without adequate reference to 
the farmers problems (OKIGJ:lO, 1978 and 1982 ARIBISALA, 
1982) • 

In order to inCTE'<'''e the agricultural productivity 
of the apparently neglecL('d majol'lty of small farmers, the 
Federal Government of 'Jige"a s.~t UI' a cGr,lmittee that reviewed 
agricultural research actj 'I}' ,~,[~ in N j.;~E'l·] a a 11.1 advised on 
the re-orientation of rese.-,.,'i1 .1.: lVlt~"'L [ollc.o:d!' developing 
technologies that: are within t!lv tarmer~ means to own, use, 
hire and repair and which ure l':;.Je\ant ",J thei!' needs and 
situations (OKIGBO, 19821. This "'0TllreJ a revprsal of an 
age long "Top to down" a.,proach to agrJcultural research. 
Some of the National RE;S011 rel! InoLJ.l.Ut.P.~. i nc.luding N RCRI. 
have already started implementing the re.:ommendatioI1S of the 
Committee. At the NRCRI, f;H~linr, ny.'lemE) reGearch efforts 
are geared towards : 

(i) Identifyjng the majo£ agll~ulturdJ proJuctiGn cons­
traints of rural root crups-based farmer8. 

(ii) Addressing the "small" farmers' problems by workillg 
with them under their conditions. 
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RESUME 

SUR QUELQUES ASPECTS PHYSIOLOGIQUES ET 
BIOCHIMIQUES DE LA TUBERISATION 

(Upon tubef1..i.zat.i.on : Some phLjo.i.otog.i.cat and 

B.i.ochem.i.cat Mpecto ) 

C. MARTIN, M. PAYNOT et J. MARTIN-TANGUY 

Station de Physiopathologie Vegetale 
INRA - DIJON 

Chez de nombreuses especes vegetales des organes 
de nature bien determinee possedent la propriete de tuberiser. 
Apres la mort de la plante, ces tubercules servent a la 
multiplication vegetative de I' espece. Ce mecanisme physio­
logique, comme la floraison, est reconnu dependant de la 
photoperiode, sensible aux hautes temperatures, induit par 
Ie feuillage et par greffe. Floraison et tuberisation doivent 
donc avoir des points communs biochimiques. Nous montrons 
que Ie feuillage de Nicotiana sylvestris (fleurissant en jours 
longs), greffe sur Solanum SDA (tuberisant en jours courts), 
induit la tuberisation du porte greffe, en jours longs. Le 
facteur de tuberisation est donc bien d'origine folia ire mais 
n' est specifique ni de I' espece ni m€me du genre vegetal. 
Des travaux anterieurs, issues de nos laboratoires ont montre 
que la synthese ou I' accumulation de phenolamides est etroi­
tement liee a l'induction et l'expression florales. II 
apparait ici que ces composes sont presents chez Solanum SDA 

en grande quantite, dans les feuilles sous jours longs 
(periode de floraison), dans les stolons sous jours courts 
(periode de tuberisation). 

SUMMARY 

In VaMOM ptant opec.i.eo, d.i.66ef1.ent detef1.m.i.ned Of1.gano can 
tubef1..i.ze. Theoe tubef1.o can be uoed -in vegetauve f1.epf1.oduct.i.on 06 the 
ptant. Th.i.o ph Ljo.i. otog-i cat mecan.i.om (ouch M 6towe;ung) -io dependant 
on photopef1..i.od-iom, oeno.i.t.i. ve to h-igh tempef1.atUf1.eo and -induced b Lj teaveo 
and gf1.a6t-ing. We. ohow that teaveo Mom Nicotiana sy lvestris (6towe.f1.-ing 
undef1. tong daLjo) gf1.a6te.d on Solanum SDA (tube.f1..i.z.i.ng unde.f1. ohof1.t daLjo) 
-induce tubef1..i.zat.i.on on the Moch unde.f1. tong daLjo. So, tube.f1..i.zat.ion 6actof1. 
.i.o ne-ithe.f1. ope.c.i.6.i.c 06 a opec.i.e nof1. a genuo but f1.eaULj comeo 6f1.om the. 
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i'.eave~. PlLeV{OU~ W01th~ 6lLom OUlL glLoup ~how that ~ynthe~{~ OlL accumu­
i'.at{on 06 phenoi'.am{de~ Me t{ghti'.y i'.{nhed to 6i'.owelting induction and 
eXplLeM{On. F UlLthelL wOlLh~ demOMtlLate helLe that the~e ~ub~tance~ Me 
plLe~ent {n So lanum SDA , at h.i.gh i'.e vei'. -in i'.eave~ undelL i'.ong day~ 
(6i'.owelL{ng peltiod), {n lLunneM undelL ~hOlLt day~ (T ubelL-i.z.i.ng pelL{od). 

Chez de nombreuses especes vegetales, des organes 
de nature bien determinee (racine, tige, feuille) possedent 
la propriete, a un moment donne du cycle vegetatif de la 
plante, d' accumuler dans leurs parenchymes primaires ou 
secondaires, des substances de reserve, generalement gluci­
diques. Le stockage de ces substances, accompagne d'une 
hypertrophie radiale de l'organe affecte, caracterise la 
tuberisation. Apres la mort de la plante, ces organes tube­
rises deviendront des organes de conservation puis, apres 
une periode de dormance plus ou moins longue, ils serviront 
a la multiplication de l'espece. Leurs bourgeons donneront 
alors naissance a de nouvelles plantes qui utiliseront les 
reserves accumulees anterieurement pour assurer leur premiere 
phase de croissance. 

Ce mecanisme physiologique a deja fait I' objet de 
nombreuses observations et etudes qui ont abouti tres souvent 
a des conclusions coherentes mais quelquefois aussi a des 
resultats contradictoires. Ainsi : 

1) Ce phenomene est tres souvent dependant de la 
photoperiode (1 a 4). 

2) les hautes temperatures inhibent la tuberisation 
(5 a 7) de me me qu'elles inhibent l'induction et l'expression 
florales (8). 

3) Le facteur inducteur de la tuberisation est forme 
ou active dans Ie feuillage (4-9). 

4) Ce facteur est transmissible par la greffe (10 
a 12). 

de 
pas 

5) 
l'espece 
(12) . 

Enfin, pour certain 
tubereuse (13-14) 

ce 
pour 

facteur est 
d'autres, 

specifique 
il ne l'est 

Nos recherches en biochimie de la differenciation 
et plus specifiquement de la floraison (15 a 22) nous ont 
conduits a imaginer les experiences relatees ci-apres. II 
existe en effet de nombreuses analogies entre floraison et 
tuberisation dependance photoperiodique, sensibilite au 
facteur temperature, transmissibilite d'un stimulus par la 
greffe, aspects qualitatifs mais aussi quantitatifs des deux 
phenomenes. 
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