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1931, los cocoteras enanos rojos y verdes fueron sem-
brados e¢n € Jardin Botinico de Lancetilla cerca de
Tela, Honduras, y los dos colores de cocoteras enanos
{y muy pocos amarillos también} se encuentran en
Honduras (3). Ln Colombia y Ecuador estos enanos
rojos y verdes se conocen con el nombre de "Mani-

la” (2).

En 1963, 100 nueces de distintas vaciedades fueron
introducidas a Costa Rica desde la India (6) No se
sabe qué cantidad de plantas germind o sobrevivio, pero
si estos cocoterns todavia existen y pueden encontrarse,
serin una fuente de polen Gtil para [2 futura produc-
cion cde cantidades experimentales de hibridos F, de
cocateros. Un tipo (spicata} de esta introduccion debe
ser ficilmente distinguida por su apariencia caeacteris-
tica de inflorescencia que no tiene ramas

Resumen

Los cocoteros de Costa Rica “Atlintico Alto y Pa-
cifico Aito’ son de los tipos ‘Niu kafa’ y Miu vai'
respectivamente. Las diferencias en tipo de palma v
tipo de fruto se enwmecan en el presente trabajo.

La presencia de la variedad Pacifico Alto' en Barra
Cﬂlamc[a en fa Coste Atlintica, y 'Atlintico Alto' de
Nicaragua, se debe a la ruta de transporte entre San
Juan del Notte y San Juan del Sur que se realizaba ea
el siglo pasado

Una discusion de los variedades enanas recién in-
troducidas a Costa Rica se presenta en este trabajo
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Beetle vectors of Cowpea Mosaic Virus
in Costa Rica

Sumario. 5S¢ proba la copacdod de nueve especies
de escorchojos poro transmitic un tipo dea Cowpea Mosaic
Vitwe de Costa Rice, estrachamente relacionado seraldgica-
menie al CPMY-Arkonsos  Se fogré lo bransmisién del wvirus
con Cerotomea ryficornis |e! vector mos eficienis), € ofo-
fosciote, Gynonedsebrotica variabilis, Dicbrotica adelpha, ¥
Epilachne varivestis Esto es lo primera demestragién de
que G varlohifis v C. atrofasciale tisnen o capacidod de
Ironsmitie el CPMV

lrtrod uction

Cowpea Mosaic Virus (CPMV) is one of the most
importand pathogens of cowpea (IVigna wunguicnlata)
in Costa Rica, Cuba, Nigeria, Puerto Rico and Tri-
nidad (1, 2, 7, &)

Bettles are the only known vectors of cowpea mo-
saic vieus and play an extremely important role in its
dissemination. With the exception of 2 single species,
Epitachua varivestis Muls, which belongs to the family
Coccinellidae, all of the known vertors of CPMV are
species of the family Chrysomelidae. The Chrysomelid
species reported as vectors are: Ceroloma lrifurcata
I'-I:}rst. C. 1aficornis Oliv, Disbrotica balteada Lec, D
adelpha Hat., D. wundecimpusictata howardi Barber, D
virgrfera Lec, Acalymma vittatin: F | Qatheca niiial-
fir Sahid and Sysrena sp (3)

The transmission of CPMV by beetles is a complex
biotogical phenomenon, the mechanism of which is not
yet understood. The ability of the beetle vectors to trans-
mit the virus varies from one species to another (3)

This work was conducted to test vanous beetle
species for their ability to vector a CPMV type from
Costa Rica closely related serclogically to CPMV- Ar-
kansas

Materials and methods

Beetles were collected in cowpea field plots in Tu-
rrialba during August and September, 1977, They were
held for a period of 24 hours without food, then
allowed an acquisition feeding period of 24 houts on
CPMV-infected plants The insects were thea placed
individually on healthy plants (cv. V-3 Moh) and were
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Table 1 —Species of insects tested, nunsber of indivi-
duals used of each species, fransmission and
percentage of transmission of Cowpea Mo-
saic Virus (CPMV) by different insects
Turrialba, Costa Rica, 1978.

]
Mo af - ol
fre s | min | g
Cervlgma rificornis ] 23 35/28% B9,z
Ceretomsa ufrofarciats 6 14028 56,0
Gnandrobroticy tariabilis 8 117403 244
Ditabrotica adelph 5 /0 220
Epilachua 1arisrectisty 6 i/21 19,0
Epiluchwa rarivestish/ 1t o i
Coduspis sp & u 0
Sistena sp 1o ] o
Nadawotu s, 12 ] o

1/ Some of the beetles wete used in transmission tests several bimes
due to the scarcity of members of their species

2 Nuember of successfol transmissions over nomber of [rznsmissun
tusks,

5 Aduls,
If Larvae

confined by cylindrical metal mesh cages. QOnce the
bectles had fed (approximately 24 hours later), the
cages and beetles were removed from the plants The
plants were tested serologically 15 days later for the pre-
sence of virus using the Ouchterlony double diffusion
test.

‘The beetles used in the tests are listed in Table 1
which summarizes the results obtained

Rerults and discuscion

As shown on Table i, transmission did not occur
with Nodonaota sp, Systena sp., Colaspis sp, nor with
lacvae of E. tanivestss. The other species were able to
transmit CPMV with varying degsrees of efficiency The
most efficient vector was C. raficornis (Oliv) subsp.
rogesi Jae followed, in order of decreasing efficiency,
by C anofasciata (Fig 1) and G rariabilis (Fig 2),
D adelpha, E tarivestis and D. balteata

As in Puerto Rico, Trinidad and Cuba (7, 2, 8),
C. suficornis is the principal vector of CPMV in Costa
Rica. Levels of transmission by Ceratona ruficornis were
similar to those reported by Dale in Trinidad (2).
The low levels of transmission of CPMV by D. balteata
were similar to the results of Gonzilez'/ but not to
those of Jansen and Staples (3), who demonstrated

I/ Gonzilez € Unpublished 1hesis Urbersity of Costs Rica
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Fig. | —Cerprants atrofiicirts Jucoliy recter of cotiped mavsic tirvd
i Cedda Wica

Fic 2 —(hwamdendvamta nochalilts facobs rectar af eowpia aotale tivng
in Cotts Ricy,
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levels of 1006, However instead of individual beetles,
they used groups of five insects in their transmission
studies.

Jansen and Staples (G) demonstsated transmission
of (PMV (severe strain) by larvae and adults of E
rarivestis In the present wotk, no transmission by larvae
taok place and only a relatively low level of transmission
occurred wsing adults Fulton and Scott (4) showed
teansnussion of CPMV-Arkansas at levels near 100 per
cent with adults of E raribestis. The differences bet-
ween the results of this work and the results mentioned
above may be due to the different conditions under
which tse experiments were carried out to the smali
number of insects used in this work

Gynandrobrotica raviabilis and Cerotoma atiofas-
ciafe had not been reported as vectors of CPMV; this
is the first demonstration of their ability to transmit the
virns ¥
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Compatibilidade da mandioca com
cuatro especies selvagens de Manihot
nativas do Brasil central

Resumo. No presente trabloho ableve-se hibridos fer-
tels entre mondicca, Monihel esculento Crontz, e as es.
pecies selvogany; M. anemale Pohl, M. oligantha Pax
subsp nestedi, M gracilis Pox, ond M. zehntneri Ule
A: cltodus especies selvagens preseniaram meicses re-
gulares, porticularmemne guante a formacas dos 18 hiva-
lentes A anafase | Foi normal com distribuicoo de 18
cramassomos para coda pole Moo foi observade nenhumo
separacas retardodo dos bivolentes bem gomo restituigog
nucleor O polen destas especies selvagens masirou-se
moderadomenta viavel

Interspecific hybeidization had been tried frequeatly
by breeders for the incorporation of useful characters
from wild species into cultivated crops In cassava, a
number of cases have been reported where the parental
species were the tree-like forms, Al glaziowii and M
dichotoma (17) Two cases involving herbaceous species
have been reported with Al savicola (2) and M. we-
lanobasis (8) as parents

In our program of collection and evaluation of ge.
netic resources of wild cassava at the Instituto de Cien-
cias Biologicas, Gioania, four wild species were shown
to have high protein content, fow HCIN conteat, and
were adapted to drought conditions (14, 15, 16) These
species were screened for compatibility with cassava,
and were investigated cytogenetically

Materials and methods

Four Manibot species: M anomala Pohl, M. alrgan-
tha Pax emend WNassac subp westeli, M. gracilis Pax,
and M. zehutueri Ule were collected from different
localities of Goias state Seeds, cutings, or the whole
plant were pianted. When plants flowered, crosses and
reciprocal crosses were carried out between cassava cr
‘Catelo’ and the four wild species Cylological inves-
tigations to study chromosome behaviour during meio-
sis were performed as follows: Inflorescences were fixed
in a mixtute of three parts absalute alcoho! and one
part propionic acid for 24 hours The propionocarmine
technique of Swaminathan ¢ o/ (20) was used to
make smear preparations of anthers Chromosome con-
figurations in metaphase I, chromosome distribution in
anaphase [, and tetrad formation were observed, Pollen
viability was determined by the acetocarmine and iodine
stain technique Five hundred pollen grains of cach
species were examined

Results

Table 1 presents the mean number of seeds obtained
from croses between cassava and each wild species of
Manibor Means were calcilated on the basis that Afa-
nibot species have trilocular ovacies, and each loculus
contains a single seed Every pollinated flower, there-
fore, is able to produce three seeds



