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quinua extrac una elevada cantidad de potasio, fo cual
también concuerda con fa relativa abundancia de este
cation en la Cordillera Andina  Asi mismo, fa quinua
extrae una buena cantidad de nitrdgeno  Aunque sélo
se dispone de la determinacion de N-total, por conoci-
miento de otras dreas similares, ¢f N infercambiable no
debe ser abundante, lo cual indicaria que el descanso
del suelo, y a partir de la llegada de los espafioles, el
cultive de [as habas, son pricticas tradicionales tendicn-
tes, entre otros efectos, o recuperar los niveles de nitrd-
geno

Ea relacion de N: P: K en una pianta total de qui-
nua ¢s de 7,8: 1: 12,8, La prictica tradicional de re-
mover integramente la planta de quinua del campo,
aceptando para los cdlculos la base de 10000 kg de
material vegetal/hm, equivale a la remocidn del suelo
de, por hectirea: 160 kg de nitrdgeno, 20 kg de [os-
foro, vy 260 kg de potasio, lo cual es un indicative para
el manejo de la fertilizacién y Ia rotacidn con otras
plantas Habida cuenta de cierta abundancia potdsiza
en los suelos, la preocupacion mayor en el ajuste de
niveles debe incidic en el manejo del nitrdgeno Ade-
mas se debe insistir en cambiar ¢l hibito tradicional
de arrancar fas plantas por la siega, que permitiria de-
volver al suelo la rafz y parte del tallo (y el suelo
que va pegado a la raiz), disminuyendo asi la extrac-
citn de elementos natritivos

Reisunen

Los datos preliminares obtenidos demuestran que
la semilla de quinna contiene entre 10 y 18 por cienlo
de proteina, 4,5 por ciento de grasa y 63 por ciento
de carbohidratos. La quinua es una planta extractora
pobre de P, v Ia relacidn de N: P: KX en Ja planta es
7,8: 1: 12,6, Utilizando el sistema tradicional de co-
secha (arrancando toda Ia planta), la extraccion de
N: P: K del suelo por una cosecha normai equivale a
160: 20: 260 kg/ha.
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A study of the collection and
maintainance of the germplasm of
of wild cassavas, Manihot spp.*¥

Resuma. E presisc um esforge urgente parg conservar
0s recurses genéticos de mondicco selvagem  As especies
seivagens est@o continuemente diminuinde nos habitats
naturais O autor colecionoy vérias especies selvogens
e foram registrodas as frequéncios destas especies nos
seus hebitots naturals

Experimentou-se diferentes metodos de preservar s
especies em cole¢do viva  Achou-se que & metodo ds
trasplantor  plantas inteiras & mais eficdiente O metode
de enxertar ramas dos especies selvogens sobre moandicco.
foi encontrado com potencial ne preservagie do germo.
plasma selvagem numo coleglio viva

The mterest in wild species and primitive cuitivars
has bzen strengthened in the last few decades through
FAO's work on genctic resources of crop plants Ho-
wever, a little effort to preseve wild cassava species
was made So far as the author is aware, virtuaily no
efforts are being made to preserve wild cassava germ-
plasm. Probably the only trial in this field was that
carried out by the late A Veiga at Instituto Agrono-
mico, Campinas, Brazil in the 1950's which included
preserving a limited number of wild Manibot species
m & living collection {8).

Through our program of evaluation of wild Manibot
species for further use in cassava breeding, we showed
some of the investigated species to have valuable cha-
racters such as abundant tuber formation with high
protein content (6), low HCN content (7)), telerance
to stress conditions (5). Trials to collect these wild
species and maintain them in living collection were
carried out

Matevials and Methods

Localities of wild Manibot species in State of Goias,
Brazil were determined from Rogers and Appan mo-
nograph (8). Trips were made to these localities two
times per year Replications of trips to the same loca-
lity were followed to assure finding the species, be-
cause the majority of wild Maniber species native to
Central Brazil are shruby and have their vegetative
parts die back to the ground surface in the dry season,
Therefore, it is necessary to look for the species in
both of the rainfall and the dry seasons Seeds, cul-
lings or whole plants of wild Manibor species were
planted in the germplasm collection land. Grafting
scions of these species was performed onto stocks of
cassava according to the technique of Mogilner et af
(2) Twenty trials of grafting each wild species were
made The wild species maintained in the germplasm
collection were hybridized with cassava Hybrid seeds
weee planted in the following season

* Suppoited in opart by a grant from the International Development
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Table 1.--The occurence of Wild Manihot species in their natural habttats.

Species

Localitivs reported
an the fast 28 years

Occurence of
the wilkd species
in 1977. 1978

Pergentage
of
disappedtance

M sparcifolia
Pohl

M. foleara
Rogers & Appasn

M rviolucea
Pohl

M dirergence
Pohl

M pemtaphylia
Pohi

M. gracilis
Pohi

M. paviagfolia
Paht

M. oligantha
Pax

M tomentosa
Pohl

M oartennata
Muell

M peltata
Pax

75 km N of Corumbd de Goias on road to Niqueldndia
{1968)

x 60 km N of Corumbi on road to Niquelindia (1968)

Campo near Aparecida de Goids ca 30 km W of Brasilia
{1968}

Cirea 35 km F oof Berasiliz (1961}

x | km N Sobradinhe {1963)

Summit of Chapada de Contagem, 0 ki E of Brasilia (1965)
x Chvea 15 km B of Brasilia on road to Paraned {1965)
x 10 km E of Planaltina (1965)

Cereado, eirea 20 km N of Cristalina (1966)

x 75 km N of Cristalina on road to Brasilia {1963)

x Coérrege Haquera, 30 km N of Formosa (1966}

x near waterfall, 24 km NW of Veadeiros on road to Caval-
cante {1945%)

x Campo near Apasccida, ciren 50 Km W of Brasilia (1965)
20 km NW Corumbd near road to Niguelindia (1968)

x Cersado, cirea 30 km SE of Goids Velho (1966)

Circa 14 km § Cerumbd (1965)

Aeroporto, Andpolis (1956)

Cirea 3 km § Sobsadinho {1966)

Cerrado circn 32 km W of Taguatingd on road to Braskindia
{1965}

Cire 20 km S of Brasilia on road to Goidnia near Rio
Melchoir (1965)

Circa 10 km NE of Brasilin {1965)
Cirea 20 kmm N Corumbéd on road to Niquelindia (1968)

Cirea 20 km NW of Corumbd de Goids, near road to Nigue-
lindia {1968)

% Summit of Serra Douradn, 20 kim SE of Goids Velho
{1966)

Serra dos Pyreneos, municip Corumbd {1966)
Campo and Cerrado ¢irea 3 km N of Cristalina (1966)
x Cerrade ¢/frea 2 km N of Cristalina

Cerrado eirea 35 N of Formosa on road to Sio Gabriel
(1966}

Corrego Haquern, cfred 30 km N of Formosz (1966)
Chapada dos Veadeiros, circe 15 km W of Veadeiros (1966)
Cirea 12 km NV of Veadeiros, road to Cavalcante (1965)

Cerrado cirea © km S of Corumbd de Goids
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Resnlts and Discussion

Table 1 shows result of collecting different wild
Manibot species from their natural habitats in state
of Goias. It is seen that some species such as M. diver-
gens, M. violacea and M. aftennata are extremely rare
and almost on the verge of extinction. The author
failed in collecting any sample of these species from
their natural habitats.

By experimenting with seed germination, no seeds
germinated when 100 seeds from M. tripartita, M. ano-
mala, M. oligantha, and M. gracilis were planted. Little
information is available in the literature about the
extreme dificulty of germination of wild Mawibot
species. The scattered and not well documented reposts
suggest that it is due to fisiological dormancy (1).

Whole plants of the above mentioned species have
shown a little percentage of successfullness when they
were transplanted from their natural habitats to the
collection plots (Table 1). When scions from M. psex-
doglaziovii, M. dichotoma, M. tripartita, M. anomala
and M. reprans were grafted onto stocks of cassava, a
number of successful plants were obtained, resulting in
tuber-forming stocks and vegetative parts with wild
habit shape (Fig. 1). The percentages of successfully
grafted plants in these species were 55, 33, 235, 0.0 and

e

Fig. 1.—Oun left, scion of M, pseudoglaziovii grafred onto stocks o}
cassava cv. ‘Catelo’, on right, c1. "Catelo’ of the same age:
4l months.

Table 2.—Result of transplanting wild Manibot species

Species tmlijgl:rftcd S:‘ifwisxsriz” Percirgtﬂge

plants plants Sucessfullnes

M. falcata 200 6 3%
M. pentaphylla 200 9 4.5%
M. gracilis 200 15 7.5%
M. paviaefolia 200 7 3.5%
M. oligantha 200 19 8.5%
M. tomentosa 200 2 1%
M. peltata 200 3 1.5%

45 respectively. Trials of reproducing these species by
cuttings failed completely in obtaining any plant.
Crosses of wild Manihot species with cassava (Fig.
2) were fertile and gave a number of seeds (4).
These seeds when planted gave 2 number of seedlings
indicating a notable improvement of germination on
wild cassava seeds. Hybrid seeds of cassava with M.
oligantha, M. anomala, M. tripartita and M. zenbtner:
gave germination percentages of 12, 5, 4 and 9 res-
pectively. Poor germination of hybrid seeds, in com-
parison to complete non-germinating wild species

Fig. 2.—O0n left, scion of M. pseudoglaziovil grafted onto stock of
cassava cv. ‘Catelo’, on right a hybrid plant produced from
interspecific cross between cassava cv, Catelo’ and M. ohligan
tha subsp, nesteli. Both of the same age: 4% months,
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seeds, may be attributed to that seed germination in
wild cassava is genetically controlled  Probably cas-
sava cultivars have had their genetic factors of dor-
mancy eliminated by breeders through the years

From the sbove :esults it can be concluded that
preservation of wild Manibot species germplasm can
be achieved vegetatively thiough transplanting whole
plants from their natural habitats to the germplasm
collection plots or by grafting scions from these wild
species onto stocks of cassava. Presesrvation of such
germplasm of wild species may continue through in-
troducing their genes into native cultivars known by
casy reproduction by seeds This technique can be rea-
lized by hybridiziag the wild species with these cul-
tivars, and maintaining the produced hybrids by
COMMon vegetntive means

Samman y

An utgent effort to conserve genetic resources of
wild cassava is badly needed. Qctutence of wild cassava
species in their patural habitats is dimininshing day
after day and & number of species are on the verge
of extinction. Trials of collecting these wild species
from their natural habitats were carried out. Frequency
of theis occurence in these habitats is reported

By experimenting with different ways of preserving
these species, it was found that transplanting whole
plants is the most efficient method of reproducing the
sub-shruby species. Grafting scions of wild shruby
species onto stocks of cassava was found to be another
potential way of germplasm conservation.

Resumen

Es preciso un esfueszo urgente para conservar los
recursos genéticos de la yuca silvestre Las especies sil-
vestres estdn disminuyendo constantemente en sus ha-
bitats naturales, algunas de ellas en viz de extincion
Se coleccionaron varias de estas especies silvestres en
sus habitats naturales y se registrd I frecuencia en que
ocurrian

Se experimentd con diferentes métodos de preservar
fas especies en coleccion viva. Hallése que el método
de trasplantar plantas enteras es el mids eficiente para
repreducie las especies subarbustivas. El métode de in-
jertar ramas de especies silvestres arbustivas sobre la
yuca se encontré con potencial en la conservacion de
germoplasma silvestre en una coleccidn viva.
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Potentiel morphogénétique des
enfrenceuds de Passiflora edulis var.
flavicarpa Degener et P. mollissima

Bailey en culture “in vitro”

Abstract.  Morphogenetic potential of stem internodes
from two passion flower plants, P. edolis var flovicorpa
and P. mollissime was proved when Nitsch s mediom
added with 2 mg/! of kinetin was used Caollus formation,
starch accumulation, dedifferentiation and vessel formation
are shown  Kinetin was the stimulating agent  This
morphagenetic potential wauld be useful far vegetative
multiplication in order to maintain the genetic characters of
the mother planis

Introduction

La culture de cellules et de tissus & été congue ori-
ginellement comme un moyen de comprendre les phé-
noménes morphogénétiques et physiologiques Plusieurs
autenrs (3, 5, 8) ont étudié fes modes de différencia-
tion et attiré I'attention sur I'utilisation de ces techni-
ques pour [a propagation des plantes

Les espéces fruitidres de 'Amérique tropical cons-
tituent un materiel auquel ces techniques pourraient
étre appliquées, en raison de l'intérét croissant porté
3 ces espéees Les techniques in witro constitueraient un
outii important pour résoudre les problémes posés par
feur propagation

Notre but est d'explorer le potentiei morphogéné-
tique des entrenoeuds de Passiflora edulis vaz flavi-
carpa et de P omollissima coltivés in witro, en vee d'é-
tudier la propagation végétative de plantes sélectionnées
de ces espéces





