Collecting Palm: In Vitro

Explanting in the Field
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The IBPGR Annual Report 1683 pointed like Pinanga and Ooncospetrma (Jones,
out the need to develop novel, in 19847 . Such difficultiez are avoided if
vitro-baszsad collecting techniques far the embrycs of fresh seed are explanted
difficult species. Zygotic embryos and when they are most viable, an operatiom
apical meristems, as the explants least which is best carried out as soon as they
prone tc somaclonal variation, are perhaps are collected. In other cases, a
the material of choice. Obtaining collecting expedition may not necessarily

explants in the field and introducing them
into culture at the ceollecting site itself
offer advantages for the
collection of germplasm.

numerous

#Much space iz saved if excised embryos
instead of large--sized
fruits or seeds (e.g. many palm species,
forest trees, and fruit trees), especially
when & low risk of contamination permits

are transported

the transfer of several embryos intc a
gingle culture vassel. The germination
capacities of many valuable germplasm
aceessions can be unpredictable and low.
Consegquently, samples have te be

trangsported in very large numbers with the

hope that at least a few of them would
germinate succegsfully on return to the
base, However, if embryos are explanted
in the field, aspecially in distant
locations, departure from the colliecting
gsite may be decided only after ensuring
that a sufficient number are already
developing in vitro.

The maintenance of seed viability

during the course of collection has been
reportead to be a
Thus,
geed material may have tc be provided for

problem in several

cages. refrigerated transport of
proper conservation in cases of extremely
short—-lived wviability, which could be just
for Jjust a few days

1978)

as in mahogany

(Vivekanandan, or weeks as in palms
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reach the =zite at the time when seed iz at
itz optimal maturity. In wvitro culture
simulate natural cenditions and
artificial environment within
which maturity as nermally attained in the
geaed can be achieved, Thus,
immature embryos may be
reared succesgfully,

seeks to
provide an

more or less
collected and

Dormancy in collected seed can be a
disadvantage when the rapid germination of
seed stock is desired as in most
reforestation programmes. In addition to
dormancy per germination
contributes to
delay 3in many groups. In palms, for
example, the germination period may range
from ca. 40 to more than 1000 days.

alsc
and wvariable

se, slow
a prolongad

Liberation from the
influences of the
endosperm hy
culture

inhibitory
seed-coat or the
inoculation
often induces
germination, provided that nutrients and,
if necegsary, stimulatory factors are
supplied through the culture medium.
Gollection by explanting embryos in the
field can therefore lead to a =zignificant
shortening of the breeding cycle of many

inte in wvitreo

immediate

treas.

Apical meristems can be too fragile to
withstand even short periods of transport

within collected shoots. Thus inoculation
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in the field may be the only possibllity
in the explants of forest trees
from dizstance sources.

case of

In addition to embryos and shoot

apicez, other explantz may be collected in
vitro, for example, anthers. Anther
culture is often the best means to obtain
homozygous lines quickly for breeding,

egpecially in the majority of trees which
are heterozygous and open-pollinated
(Radojevic and Kovoor, 1985). The stage
of explanting anthers i= critical.
Anthers of herbaceougz annuals may be
excised from plants whose
followed in the glasshouse.

development is

With perennial treez, however, anthers
of the right gtage can be detected only by

a sgurvey of nsatural =stands; when found
they are better explanted immediately
rather than after transporting them to the
labeoratory.

Hethodologx.

Classic laboratory procedure has to he
reformulated when the in wvitre explanting
of germplaszm in the field is envisaged

Fig. .

{(Witherz, 1987). Specifically:

(i) Aseptiec manipulations should be
adapted to practice in the open ailr;

(il) Eguipment =should be redesigned to
be portable for utilization on
expeditions far away from the base
laboratory; and

{iil) culture vessels used zhould be
small in gize yet large enough to
hold several explants when
appropriate. It iz very important
that the vessels be designed to

withstand rough handling in transit
back to base,
and be capable of

suitable growth conditions.

to maintain asepsis
providing

We dascribe here a procedurs for
initiating imn wvitro cultures in the field
as we have practised it for =zygotic
embryos of gsome palm species, The same
technique could galsoc be applied to cother

species and to any primary explant.

The main departures from usual
laboratory methods are the use of -1
portable, collapsible glove-box (Figs. 1

and 3) inatead of a laminar air-flow hood,

Fiald zet-up for explanting zygotic embryos

a: Husking nuts on an lron crowbar stuck in the ground

b: Transferring surface—sterilized embrycs into Sassou flasks in 8 col lapsible glove-box
c:  Inflating the glove-box with a pedal pump



Fig. 2.
(e} Lracked open hMalt of a husksd nut wlth cork-borer pieccing the kernal whare Tha mrdsr

Hims (bl

Corh-borar with punched out plug of kecoasl

Exzizion of coconut embryos

zhizaing the contfours of tha eshaddesd

arbirps (€] Pleg of kernel dissected n & Petri dish to remova wmbirye (4} beators Immarslon |afa

& soluflon of hypechlarite (hh

a sterile matel bex instead of sheska of
sterile paper in which Ainstrumentz ace
cadlad after flaming, pre-weighed lots of
caloium hypochlepite and sterile water in
flasks or secrew-capped bobtles to prepace
surface-sterilicsing sclutliona as requiced,
and special culturs vessels (ses belowd
containing the appropriate medium praparced
and aAterilized in the labacsatorcy. The
roquiremants are listed in Toable 1.

Since liguld media
ba thea most

have been found ko
suitable for tha asbryss of
many species, and even essentlal in oome
cages, wa have devised o sterile plastic
dispoaable vessol (the Sossou Flask) whose
Internal Emometry abaolutely preventa
spilling of the contents during treanapact
in any positien (Figs. 3 to 5.

Thara is no cotton plug and the plastic

saver is quite locse-Fitting to parmite

adequate gasecus axchange . The flasks can
hold wup to 20 ml of liguid medium. They
may alac be filled with aterilized agarc-
#olidified medium, bBut in this case thalr
insides should be lined with the mediu= so
that dislodged esxplants will atill lie in
contact with tha REAr whatesver tha
Position of tha flask during transport.

For this, sultablea gquantitiss of hot,
sterile madium are poured in three stages
with time given for the medium to solidify
betwaen each. Flasks are cooled {(a) wlith
glow ralling on their sldas Ffor Eke sedium
to line tha eylindricel wall, {(b) up-side
down and {2} top-side wp. For tranapart
te the collecting sita, Fflasks Filled with
medium in tha laboratory may be relnsacbaed
in fives inte the sterlile slesves in which
the mamufacturer supplies them (Fig. 4).

Several ewplanta may be incoulated into



each flask depending upon the accepitable
risk of which obvicusly
inereases with their number per flask.

contamination,

Trangpert back from the collecting site
in the the
developing cultures are removed the
base laboratory for sub-culturing. This
iz carried out after sawing off the baze
of an upturned flask while observing the
uzual aseptic precautions.

and
in

iz, likewise, aleeves

Field proceduras

The portable table iz set up on a level
patch of ground in the shade. The
deflated gleove-box and other materisls are
disposed as in Fig. 1 with the foot—pump,

dustbin and waste bucket underneath the
table.

Sterilizing soclutions of the desired
strength (zee below) are prepared by
adding sterile water to pre-welighed
quantities af caleium hypochlerite in

sterile graduated Erlenmeyer flasks.

Fig. 3.

Attar washing ott the hypochlorite with seaveral changes ot sterile watar, Erlenmever

Instruments are dipped in alecohol,
flamed over the spirit lamp (protected by
a wind shield), covered in the sterile

metal box and left to cool.

A second table for cleaning and opening

fruits is often quite convenient. Since
fruits can be plucked directly from the
trees which bear them, the large number

available will leave room for a rigorous
choice of healthy material; those whose
rperfect condition is in the slightest
doubt may promptly be discarded.

When explanting from drupes of palms,

the filbrous or fleshy mesccarp is first
removed and the hard endocarp (nut) is
serubbed with alechol and cracked open
with a nuteracker, saw, crowbar (Flg. 1),
or hammer and anvil, depending on its

hardness and size.

is taken from the
in 5%
15-2¢ minutes

The endosperm (geed)
inside, immersed
hypochlorite

caleium

for and

transferred to the main table where it is

Transfer ot coconut embrycs

tlasks contalining

surtace-ctorllized ambryos (h) are introduced into the coliapsed giove-box along with Sossou flasks (s)

containing tha appropriste liquid medium.

tlask are tipped into the Sossou flask.

The glove-box

is intlated and embryos from the Erlanmayer



Table &.

11 -

List of apparatus and materials for fiald explanting

- Two tolding tablaes (120 x 60 om}
- Collapsible glove-box il

- Buckat tor ligquid waste
- Bin Yor solid waste

- Nutcrackar

— Saw

- Hammar and anvil

- Crowhar

. Spirit lamp and wind shield
- Metal instrument box (sterilizablel
- Sterile 50 ml plastic syringes

- Steriia water In screw-capped bottles
- Alcohol and cotton swabs
- Stainiass steal beakaer

- Culture flasks z/

- Foot-pump or cylinder of compressed air to inflata glove-box

- instrumantz tot dissection and inoculation
- Starile Petri dizhes and Erlenmayor flasks

- Sterite graduated Erlenmeyer tlasks containing pre-veighed calcium hypochlorite

containing tha appropriate sterile medium
- Packets of steritized aluminium or tin foil squares

1/ Mini-isctateur (Model | 533) for
Petit-Clamart, 78140 Veallizy-Vifllacoublay, France

2/ Sold as 'Sossou Flasks'
Coadex, France

digsected in a sterile Petri dish to
expose the embryo (Fig. 2).

Excised embryos are treated with 2%
calcium hypochlorite for 2-5 minutes.

Focketz of air formed in the crevices of
explants often preavent tetal surface
contact with the sterilizing agent. This
i=s overcome in the laboratory by applying
a moderate explants in the
solution for a few moments, generally in a
desiccator connected to a filter-pump.

vacuum te

A simple substitute procedure {de
Fozsard, 1%76) which can bhe practised in
the field is as follows: = sterile

digpozable 50 ml plastic syringe {(without
the needle) is filled to about one-third
its wvolume with sterilizing sclution and
explants are introduced through the mouth

of the barrel; the piston is inserted and

pushed; it is then drawn back fully, but
this time cleosing the nozzle air-tight
with the forefinger.

The same syringe may be used for

expelling the =sterilizing solution and for
drawing in sterile water in which explants
are washed for geveral changes.

rearing germ-frea

animals, suppliad by SNE Ia Calhéne, | rus du

(autaorisation CNRS) by Labo Express Searvice, 4 rue de Seina, 91171 Viry-Chatition

The following items, necessary for the

actual transfer of explants inte eculture
flasks, are then placed inside the
deflated glove-box, whose 1nner surfaces
have been swabbed with alcohol:

surface-sterilized and washed explantz in
the syringe or a sterile flask whose mouth
has been flamed and recapped; culture
flasks containing medium; - metal box
containing flamed instruments;
zterilized metal foil squares.

packet of

The 1id of the wide porthole 1is closed
and the glove-hbox inflated with the
foot-pump after both Tthands have been
inserted into the gloves.

If the water has been well drained off

after the last sterile rinse, explantsz may

quite sgimply be tipped into the culture
flaslk; forceps are needed only rarely
(Fig. 3. It is optional, but good

practice on long expeditions, to place a
square of sterile metal foil over the
mouth of the culture flask before pressing
down the leoosely fitting plastie cover.

This mailntains the
though not hermetically,

cover tightly,
allowing the



pagsage of ailr between the folds cf the

tin-foil, which i= ctherwise quite
gas-petrmesabla. Inoculated flasks may be
replaced in their sleeves before opening

the glove-box te remove them for transport.
Results

The technigue has been tezted on ‘=everal
ﬁalm speclies. It has turned out to be
vary successgful for coconut embryos, in
terms of the practical advantages offered
in collecting elite material.

The kernel (endosperm), which is the
principal seat of the coeconut's economie
value, iz a post-fertilization tissue.
Its ontogenie status iz that of the
daughter (embryo) and not the mother-tree,
although itz gene-dosage is triploid (29 +
1¢Y and not diploid (1o + 1) as in the
embryo.

Therefore, the best criterion by which
te judge seed as germplasm is to consider
the very kernel which accompanies the
embryo. But it iz hardly practicable to
open a nut first and appreciate itz kernel

before sowing it. Using excised embrycs,
however, each karnel may even be weighed
before * choosing only thozse embryos
associated with elite kernels for

distribution to growers.

Apart from its application for
collecting accessions for germplasm banks,
the technique nay alsec be used to obtain
planting material from an abundant =ource
for distribution to growers for selection
such a2 in a copra-factory.
or ftwo percentiles
which are exposed upon
before processing may be
their embrycs excised.

The top one
by weight of kernels
shelling nuts
retrieved and

Since ambient conditions in = factory
rarely proved sufficiant asepsis for
tissue culture operations as practised in
the lgboratory, the field set—up as
described here should easily resclve that
difficulty,

The ‘makapuno' nature of many kernels
iz also perceived only when their nuts are
opened in the factory; all such embryos
could hence be =zaved for culture leading

te a cerop af exclusively 'makapuno*’
bearing progeny.
Sulitable culture conditionsg for

explanting coconut embryos in wvitro have

(Cutter
Thomas,

been described in initlal reports
and Wilzon, 1954, Abranam and

1962 and later in the vast gtudy of de
Guzman and her collaborators leading to
the succesgful rearing of homozygous

‘makapuno’ trees which cannot octherwise be
germinated normally from seed (de Guzmsan
and del Reosgario, 1964, 1974; 1975).

Thus, =3 liquid medium is considered
bast fer primarcy explants, while the
induetion of rooting in cultures (de

Guzman, 1969) 1s increased by subseguent
trangfer to agar solidified medium (Balaga
and de Guzman, 1971) with higher sugsr
levels (de Guzman et al., 1971; del
Rosario and de Guzman, 1976) auxin in the
form of (-naphthalene-acetic acld (NAA)
(Sajise and de Guzman, 1972) and,
especially, activated charcoal {de Guzman

and Manuel, 1977).

The inorganic constituents of the

culture medium have also been studied
(Balasga and de Guzman, 1971; del Resario
and de Guzman, 1976 ; Miniano and de
Guzman, 1978) and the important step of
transplanting to g2oil and subseaquent
survival hasz been worked out in some
detail (de Guzman and del Rosariec, 1974).

Certain phytohormonal formulations produce
a cailus type of growth (Balaga et al.,
i973; del Rosario and de Guzman, 1976;
Fizsher and Tgai, 1978), showing distinct
histeological deviationz (de Guzman at al.,
1978). Such medla are better avoided in
view of the risk of somaclonal variation
(see below).

In the prasent trial, we used a
charcoal-containing liquid medium whosza
composition was based on the
findings of the above
notably, had & higher concentration of
inorganic salts. The successive steps of
the explanting procedure are illustrated
in Figs. 1 to 32 and described in the
correspondlng captions.

principal
authors and,

Fig. 5 gives an idea of the volume
attained by growing embryoz some days
after explanting. It indicates that the
number of coconut embryocs which may be
inoculated into each filask should be
regtricted to about five or six, unless of
course a slow-growth medium were to be
formulated which would allow the transfer
aof larger numbers and when a long
expedition is foreseen.

In the present

study, in addition ta



Fig. 4.

Flg. 5.

Fig. &

Sleeve of five culture t)asks containing
ligquid madiuwn with charcoal

Growth of ambryos in  witro:

Frashiy
tranzferred coconut embryos (right) in
Sossou fiasks with Iquid medi um
containing charcoal and davaloping

embryos (laft) as they would appear at

the end ot a8 2- or 3_week expeadition

Flg. &

Fig. &.

Fig. 7.

Filg. &

Fig- 7

Embrycs of Caryota 5 weeks after transfer to
Blaydas!' C19R6) GA3
{5 mgrsl)

g: Plumute

mad i um containing

ge: Cotyledonary sheath

pr: Primary radicle

Embryo of Phoenix 2 months atter culture in
agitatad tigquid medium of (1976)
2,4D 2 mgrsid kinatin

Eeuwans
containing

1 mgrsly
g: Plumula
gc: Cotyledonary shaath
pr: Primary radicla

and



coconut, trials were alsgso carried out on
the two tropical palms, Caryots urens and

Phoenix gylvestris, and the two temperate
palms Jubea chillensiz and Butia capitats.
The feasibllity of field explanting was
determined wusing four different basal
media, thozse of Heller (1953), Murashige
and Skoog {19623, Blaydex (1966) and
Eeuwens (1976), wlth a wide range of

phytdhormonal and cther culture conditions.

cut of the large mass of data gathered,

briefly describe  There only thoge
conclusions relevant to the technique of
germplasm collecting.

we

The importance of explanting embryos of
fresh material, facilitated by the present
methed, was evident in the case of Jubea
where four—fold higher
germination percentage in vitro of embryos
from fruitas of the year's
(1984)> than from thosze harvezted
1981-1983 and stored until 1984,

we recorded a

harvest
in

Same

A further
Caryvota was the remarkable shortening of
the germination time when excised embryos

ocbzervation with Jubea and

are cultured in vitrec. Jubea seeds are
reported to take wup +to 15 months for
germination (Koebernik, 1971), whereas in
vitreo embrycs explanted in the field
germinated within three weeks. Similarly,
the germination of Carycta was reduced

from seven months to three, which is still
a significant saving of time when it comes
to reforestation programmes.

A liquid medium, especially with
activated charcoal suspended in it, seems
virtually to be essential for Caryota
embryos since germinaticn was noted in all
formulations +tried out (Fig. 6), while
many of the same media solidified with

agar led tc nco development whatzoever.

Phoenix embryos developed on both solid
and liquid media, but agar wag held to be
clearly preferable since the type of
growth on it resembled that of normal
germination in se¢il (see later), while in
liquid (Fig. 7?7}, the cotyledonary sheath
gzhowed undue linear growth long
delay before it was pilerced by the plumule.

and a

Agitation of the ligquid medium also
hastened the emergence of the leaves
through the sgheath, an expedient which it
must be noted 12 inherent during the
trangport of explants. It would alsc

appear that when the field explanting of a

14

species is beling attempted for the first
time, & sequentisal change from liquid to
20lid medium may have to be considered.

The most suitable basal medium, was
found to differ for each sgpecles, For
example, that of Blaydez (1966) was the

best for Jubea, whilst embryos of Phoenix
performed better in the medium of Eeuwens

(1276, Az expected, phytchormones exert
the most far-reaching and varied influence
on the development of embryos in vitre.
Gibberellin (GA4) inereasgsed the
percentage germination in Jubea and
carycta but not 1n Phoenisx. Auxin in the
form of indole-3-acetie acid (IAAY is a
widely used phytohcrmone in tissue
culture, but we have found it to be

generally quite inhibitory for embryos.

The cytokinin 6-benzylaminopurine (BAP)

found to reduce germination
percentages and retard the sprouting of
the plumule in Jubes, but otherwise, BAP
lad to sturdier plantlets. In addition to
interactionz between different c¢lasses of
phytohormone, they also interact wilith the
inorganic constituents of the basal medium
to preoduce zspecific effects. Thus coceonut
water, an undefined but rich of
inhibits the emergence

was

source
growth regulators,

of the radicle in Jubea embryos when in
Heller's (1953) medium, but not in
Blaydes' (1966) medium.

Az a general principle, the behaviour
of explanted embryos should be judged from

two perspectives: ultimate viability and
genetic stability.

The transplantation of plantlets from
in witro culture to the =seil is cften
accompanied by a fairly high mortality.
Many authors have pointed out that the
principal cause could be the transition

from a mode of absorption involving the
whole surface of the eulture to one which

ig restricted to the root system alone.
Hence, due attention should be paid to
rooct development in explanted embryos.
Culture conditiong favouring a profuse

root system may be retained, even at the

expensa of other qualities. For example,

we found that transfer from ligquid to
gaolid medium resulted in arn abundant
production of root by FPhoenix embryos.
The use of specifiec rhizogenic factors may
also be considered, GAg added to
Blaydes' (1966) medium induced rocts in
Caryota (Flg. 6) but not when included in
Murashige and Skoog's (1962) medium. In



spite of gome resultant loss of greening
shoots, use still
factor for the successful survival
plantlets upon transfer to soil in pots.

a key
of

in of GA, was

Oon the other hand, indele-3-butyric
acid (IBA), which is reputed to be =a
powerful rocting hormone for many species
had no such effect on Jubea embryos; this
led +to considerable difficulty in our
trials. The beszt reot development that we

obtalned with Jubea was with Gag. Even
then, roots stopped growth after
elongation to about 20 mm, which was quite
insufficient to wlthstand the dehydrative
shoek of entry into soil.

The retention of genetie integrity is a
prime reguirement of any germplasm
collecting and conservation exercise.
in wvitro culture, in spite of its
introduce a risk of

(Scowcroft, 1984).
believed to be most
prolonged in vitro
culture

However,
many advantages
somaclonal
Thisa phenomenon

prominent during

can
variation
iz
culture involving uncrganized
system= such as callus.

Unfortunately, the efficacious
media by criteria such as fast
growth tend teo induce profuse but somewhat
unorganized development . Thus=, potent
auxins like naphthoxyacetie acid (NOA) and
NAA induce c¢allus in explanted embryos of
Jubea, Butls and Phoenix. Adventitious
buds were observed calli and
although this type of behaviour may appesar
to be a tempting basis for vegetative
propagation, it should be remembered that
from the point of view of penetic
stability it may be unszafe. Multiple bud
formation on callus of Phoenix was causzed
by thigh levels of 2,4-dichlorophencoxy—
acetic acid (2,4-D) but histologicsl
examination showed most buds to
only procambial strands with no sign of
foliar initials. We have also noted that
immature embryos generally show a greater
tendency to form callus and adventitious

most
certain

on these

poEesass

buds, confirming earlier observation in
date palms (Mater, 1983) and Acrocomia
(Teixeira, 1985).

It would seem that the best practical
approach is to ensure that the medium
finally adopted for explanting the embryos
of a given species is one on which
davelopment shows the clogest resemblance
to the normal germination pattern of

embryos planted in soil.

15

Discugsion

The strict maintenance of asepsis is by

far the greatest practical preblem
besetting this collecting technique. Even
under ldeal laboratory conditions, primary

explants are recognized to be a source of
much more contamination than sub-cultures

of callus or cell lines. Rigour in the
choice of material cannot thus be
overemphasized,

A clear appreciation of what
congtitutes really healthy tissue is

rossible only after acquiring conasiderable
experience with the particular species in
gquestlion. except during
actual manipulations inside the glove-box,
there 1= heavy and constant shower of
contaminants from all sides.

Furthermore,

a

The atmogpheres of forests and
plantations possess the highest known
densities of spores and micro-organiams
digtributed in stray alr currents. It
would, therefore, be very helpful if a

mobile van, modified and equipped for the
could be brought to the site and
uzed teo house the main table and
glove-box. Due attention should then be
raid to the fire hazard while flaming with

aleohol inside the van.

purpose,

A number of other
require examination in relation to
collecting itself. Culture flasks may be
trangported in specially constructed casges
of transparent plastic-ware if 1light is
required, or of reinforced cardboard (in
which they are packed by the manufacturer)

if darkness is acceptable or preferred.

practical points

which
will hold
Relatively large embryos like

A case measuring 70 x 45 x 15 em,
a traveller can carry by hand,
100 flasks.
those of coconut may be transferred into a
flazk in lots of five or six, while 20 or
of  Jubea, which much
may go into the same flask,

more embryos are

smaller,

numbers of small
vigorously could scon outgrow
of a flask and the nutrients
therein before the end of an expedition.

Large
developing
the wvolume

embryocs

when this likelihood becomes apparent,
aliquots of solutions of suitable growth
retardants {abscisic acid, anti-auxins,

etc.) previocusly tested in the labaoratory
for the species in question could be added
from sterile ampoules.
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For each new species whese collection cultivated mange is awalted with interest.

is proposed, a fairly exhsustive study )
should first be carried out in the However, a centralized germplasm bank
laboratory to determine the optimal of these species has to bDe established
culture conditions such as bagal medium first. Since practically all of them are
composition, phytohormonal balance large-fruited and found in wild locations,
conducive to normal development, the present technique sgeems to be the most
requirement for liqdid or solid medium promising, and perhaps the only possible,
with or without charcoal, lighting method for collecting them. Indeed, the
requirements, atc. same reasoning alsc holds for the long
lizt of forest fruit trees (Anon., 1982;

The mest suitable procedure worked out 1983; 19B4; 1986 which are sorely
for negotiating the delicate transfer from under-exploited at present.
culture to the glasshous=e should e
available by the time that cultures reach Acknowledpements

the base laboratory. Alternatively, if
subsequent conservation in vitro is The authors wish to thank  Madame
intended, the proper conditions for that Marnier-Lapogtelle of the Jardin Botanigue
too will have to be determined '‘Les Cedres"', st. Jean - Cap Ferrat
{environmental conditions and media for {France) for kxindly providing samples of
zlow growth, cryopreservation conditions). Butis capitata and P. Allemand of Station
de Botanique et de Pathologie Végétale of
Alternatively, if subsequent conser- the Institut National de 1la Recherche
vation in witre is intended, the proper Agronomique, Yilla Thuret, Antibes
conditions for that too will have to be {France) for Jubea chilensis. M.H. Mendis
determined, of the Central Agricultural Research

Institute, Gannoruwa (5ri Lanka} collected

In conclusion, the technlque described fruits of Carycta urens and Phoenlx
here could be of immense practical value sylvestris=. Field trials were carried ocut
for reforestation or the distribution of in the precincts adjoining the Station de
stock to growers of big trees like Jubsa: Bislogie Végétale of the Université Paris
8 =u=ingle case carrying 2000 developing VvII in the forest of Fontainebleau; M.
embryog would suffice to replenish a Hebert of the station tended plantlets in
sizeable plantation. the glasshouse. M. Lambert of the
workszhop of Prof. Chanu's laboratory,

Another potential application would be Université Paris VII, consztructed various
in the case of Mangifera. Forty hitherto experimental prototypes of the Sossou

little-known specles have been described flask. one of the authors {(Karunaratne)
with some remarkable genetie received a grant from the U.S. Ageney for
characteristics (Mukherjee, 1985). Their International Development for a portion of
inclusion in future breeding programmes of the work.
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RESUME

Il e=t necessaire de développer de nouvellss tachniques de collectes & partir de la culture jn vitro pour

las espérez qui sont normalement difficiles & collecter. L'introduction en cutture Jn vitro sur le llau

d'achantillonage ottre do nombreux avantagas: pour la coltection de zouches génetigues.
RESUMEN
Existe uns mnececidad de desarrollar nueves técnicas de recolecciédn in vitre pars especies gue son

diticilaz normatmenta de cuttivar. Introducirlas an al lugar de recoleccidén ofrece numercszas ventsjas pars le
recoleccicn de germoplasma.



