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The study on natural pollination of the pejibaye
palm(Bactris gasipaes Mora'Urpi and Solis l9B0)
provides the basis for the development of a tech-
nique for controlled pollination necessary for
breeding work. The authors established the fol-
lowing principles, which field practice later con-
firmed.

l) the pollination eycle in "pejibaye" takes
three days.

2) Flowers are unisexual and are found in the
same inflorescence.

3) Female anthesis within the same inflores-
cence is simultaneous.

4) Female anthesis is easily determined because
it coincides with the opening of the peduncular
bract that covers the infloreicence. Ii generally
takes place between 5 and 6 p.m., but may vary
b e t w e e n 3 a n d T p . m .

5) Female receptivity lasts at least 24 hours.
6) Male anthesis takes place 24 hours after the

opening of the peduncular bract and male flowers
become detached from the inflorescence right after
pollen is released.

7) From the above points it can be deduced
that flowering is not completely protogynous
because the period of female fertility overlaps with
that of male fetility.

8) In a pejibaye plantation, there are two peaks
of pollen concentration in the air. One occurs
around 6 p.m. and corresponds with rnale anthesis;
another occurs around 6:30 a.m. from pollen that
remained on the inflorescence rachillas after its
Iiberation the afternoon of the day before. On the
morning of the following day the pollen is drier
and easily blown by the breeze.

9) The main pollinators are the curculionid bee-
tles And,r anthobius (syn. D erelom.us) p alrnarum
in Central America and several species of Phyl-
lotrox in the Amazon Basin. They arrive by the
thousands when the peduncular bract opens and
leave 24 hours later during pollen release when
the male flowers are falling.

I0) Wind is also a pollinating agent in a plan-
tation, but of much lesser importance than beetles.

II) Gravity is another pollinating agent that
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may have some importance when there is some.
degree of self-compltibility present

12) Other visiting irrsects may play a secondary
role.

13) There is a self-incompatibility genetic sys-
tem. present that seems to be guantitative.

14) It is easily seen that xenogamia (cross-
breeding) is highly preponderant.

15) If the inflorescence is separatedfrom the
plant shortly before the opening of the peduncular
bract and its base placed in water in the laboratory,
the flowering cycle continues normally to com-
pletion.

16) Pollen germinates well on 5% glucose agar
in one hour and 15 minutes on the average.

l7) Pollen can remain fertile when dry and cold
for six months (Miranda 19B6).

Protection Against Genetic
Contamination

The small size of the curculionids (And,ran-
thobius and, Phyllotror) and the large number
visiting the inflorescences make it obligatory to
take very strict precautions to avoid contamination
with pollen transported by those insects. The pro-
tecting bags must fit tightly against the base of
the peduncular bract.

Although pollen is carried for only a short dis-
tance by the wind, in a plantation the trees are
close enough for this factor to have significance;
protecting the inflorescences the day before their
opening.is essential.

Emasculation of the male flowers is generally
unnecessary because of the genetic self-incom-
patibility present in most plants and, in addition,
the 24-hour difference between the onset of female
and male fertility allows sufficient time for the
germination of the hand-applied pollen, which, as
mentioned, takes only one hour and a few minutes
to germinate.

Pollen Collection

The pollen can be gathered from the male par-
ent by any of the following three methods:
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I ) Remove the inflorescence from the tree just
before it opens. Take it to the laboratory and open
the peduncular bract with a knife. Separate the
rachillae from the rachis and place them on kraft
paper or other substrate and place in an oven at
40o (a wooden box with a light bulb inside can be
easily built for this purpose). The pollen is liberated
within 12 hours. This is the most practical of the
three methods described here.

2) Separate the closed inflorescence from the
tree right before it opens as described above. Take
it to the laboratory and immediately place the base
of the peduncular bract in a container with water
(Fig. 1). The inflorescence will continue its normal
opening cycle and release the pollen 24 hours
from the onset of opening.

3) Bagging the inflorescence on the tree before
it opens. This is the most impractical method
because in most cases the male tree is too tall to
be reached and because more pollen sticks to the
paper bag, diminishing the amount collected.

Pollen Conservation

The pollen collected by any of the above meth-
ods must be cleaned of other materials such as
male flowers and loose anthers. It is then placed
in small vials, which are put uncovered into an
hermetically covered receptacle with a drying agent
such as silica gel or calcium chloride for 24 to 48
hours. The small vials are then covered (best under
vacuum) and stored under refrigeration. Although
pollen fertility diminshes with time, it will be usable
for up to six months. Its fertility can be checked
by placing in 5% glucose agar. The pollen can be
left to rehydrate in a humid atmosphere before
using, although this is not essential.
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The Protecting Bag

The inflorescence-protecting bag is made of
kraft paper, reinforced on its dorsal edge for rarn
protection with a strip of the same kind of paper
20 cm wide, bent over both sides. This same
procedure is performed at the neck of the sleeve
io prevent tearing at that point. Two sizes of

protecting bags are generally used to accommo-
date the different lengths of the inflorescences: a
larger bag 90 cm x 70 cm, with a sleeve (included

in the 90 cm) 17 cm long with a 27 cm opening,
and a smaller bag 70 cm x 45 cm with a sleeve
of 17 cm x 22 cm opening. Occasionally it is
necessary to use other bag dimensions to accom-
modate some inflorescences that are too short or
too long (45 to I10 cm).

Protection of the Inflorescence

In the "utilis pejibaye" race, the unopened
inflorescence when ready to open changes its posi-
tion on the tree from one originally close to vertical
(IO0'to I I0') to one close to horizontal (I40'to

160'). This change oceurs approximately 24 hours
before anthesis. It is at this last stage that the
protecting bag is placed on the still-closed pedun-
cular bract (Figs. 2-4). This change of position
may vary in other "pejibaye" races. For instance,
in the "Yurimaguas" hybrid the inflorescence starts
that movement several days before anthesis, and
may come to a complete horizontal or even hang-
ing position ahead of anthesis, which makes it
much more difficult to predict its opening day.

Prior to the placing of the protective bag, the
spines must be eliminated with a knife when pres-
ent on the area in the stem that would interfere
with this operation. The bag must be sprayed inside

I. Separated inflorescences for pollen collection method. 2. Hybridizing a mature mother palm'



3. Protecting bag.

with an aerosol insecticide such as propoxur l%
and a cotton washer impregnated with insecticide
must be placed in the bag opening. The opening
is closed tightly against the inflorescence base with
a strong rubber band around it. When pollination
is accomplished the bag is labelled with a pencil
indicating the date of pollination and the parents.
The labelling is protected by applying liquid vase-
line.

Assisted Pollination

The opening of the peduncular bract varies in
time according with season. If it opens after 5
p.m., the remaining daylight is too short to allow
several pollinations. For this reason the hand pol-
linations, if possible, should be programmed for
the beason when flowering occurs earlier in the
afternoon. In the area of Guapiles, Costa Rica,
earlier flowering occurs in July and normally it
coincides with the flowering peak. However, that
is not the case in other regions such as San Isidro
del General, Costa Rica, where the flowering time
comes earlier in the day during the month of May,
which corresponds with a season of low flowering.
However, as mentioned, female fertility lasts for
24 hours, which allows pollinations the following
day. Although the female fertility peak is reached
at the time of opening of the peduncular bract,
the risk of genetic contamination by the beetles
is high.

The hours in which there is less chance of
genetic contamination, because there is no pollen
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in the air and the beetles are inactive, is between
9 a.m. and 4 p.m. One pollen application is enough
since all female flowers are fertile at the same
time. The application can be made easily, with a
small hand sprayer, through a cut made on the
distal inferior corner of the protecting bag or by
opening completely the distal end of the bag expos-
ing all the inflorescence. This opening of the entire
distal end of the bag must not be practiced if the
procedure is done after 4 p.m. The opening is
then closed with staples and sealed.carefully with
glued paper.

No pollen dilution with talc is used since the
pollen is already diluted to above 5O% by the
presence of loose trichome cells from the rachillae.

LrrnReruno Crmo

ANnneor-MInexDA, I. P. 1986. Morfologia e aspectos
preacticos da germinacao e do armazenamento do polen
de pupunha Bactris gasipaes H.B.K. (Arecaceae). The-
sis, INPA. Manaus.

HARRIS, H. C. 1978. The mascopol system for coconut
hybridization. Principes 2O: 136-147.

HARTLEY, G. W. S. 1970. The oil palm. Londres, Longman.
Mone-Unpt, J. I980. Consideraciones preliminares sobre el

desarrollo de una tecnica de polinizacion controlada err
pejibaye (Bactris gasipaes H.g.f.t. Agron. Costarr. 4:
r  r 9 - t 21 .

1982. Polinizacion en Bactris gasrpaes H.B.K.:
nota adicional. Rev. Biol. Troo. 30: 174-176.

I983. El pejibaye (Baitris gasipaes H.B.K.): orr
gen, biologia floral y manejo agronomico. In FAO: Pal-
meras poco conocidas de America Tropical. FAO,/CATIE,
Turrialba. pp. ll8 160.

eNn E. Sorts, 1980. Polinizacion en Bactris gas-
ipaes H.B.K. Rev. Biol. Trop. 28: 153-174.

P R I N C I P E S

4. Protected inflorescence.




