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Vegetative propagation of Cecropia obtusifolia (Cecropiaceae)
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Abstract: Cecropiais arelatively well-known and well-studied genus in the Neotropics. Methods for the suc-
cessful propagation of C. obtusifolia Bertoloni, 1840 from cuttings and air layering are described, and the results
of an experiment to test the effect of two auxins, naphthalene acetic acid (NAA) and indole butyric acid (IBA),
on adventitious root production in cuttings are presented. In general, C. obtusifolia cuttings respond well to
adventitious root production (58.3 % of cuttings survived to root), but air layering was the better method (93 %
of cuttings survived to root). The concentration of auxins used resulted in an overall significantly lower quali-
ty of roots produced compared with cuttings without auxin treatment. Future experiments using Cecropia could
benefit from the use of isogenic plants produced by vegetative propagation.
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Growing plants from cuttings can be a
more desirable alternative to gathering seeds
or seedlings from the field for the following
reasons. 1) Cuttings may be collected and
propagated at any time, thus eliminating
reliance on seasonally available seeds; 2) The
availability of wild seedlings is patchy in both
space and time; 3) Cuttings allow researchers
to clone selected genotypes; 4) Clones enable
researchers to test the effects of various treat-
ments among genetically identical individuals,
thus reducing the variation in intrinsic proper-
ties among individua plants. For example,
plant secondary chemistry can vary consider-
ably among sympatric conspecifics (Coley
1986).

Here | describe methods to propagate
Cecropia obtusifolia Bertoloni, 1840 saplings
from cuttings and air layering sections of the
stem, and report on a preliminary experiment
to determine if rooting hormones increase
adventitious root production in cuttings of C.
obtusifolia. Although Cecropia species fruit
throughout the year, collecting seeds from ripe
fruit istime consuming, and the seedlings’ del-

icate structure require more time and care than
working with cuttings and air-layered stem
sections (pers. obs.). It is also noteworthy that
seeds can take four weeks to germinate (Young
et al. 1987).

| conducted this study at two locations:
the Organization for Tropical Studies (OTYS)
La SelvaBiologica Station (10°26"N-83°59' W;
elevation: 50 - 150 m), Heredia Province,
located on the Caribbean slope of the
Cordillera Central at the confluence of the Rio
Puerto Vigjo and Rio Sarapiqui, and the
Ecolodge San Luis and Biological Station
(10°06' N-83°26"W; elevation: 1 000 - 1 300 m),
Puntarenas Province, located on the Pacific
slope of the Cordillera de Tilaran.

The genus Cecropia includes more than
80 species and ranges from tropical Mexico to
middle South America. It is a dioecious pio-
neer common in disturbed areas (e.g., forest
gaps, drainages, human impacted areas, etc.)
from sea level to about 2 400 m elevation
(Berg et al. 1990). Cecropia isinvolved in a
well-known ant-plant mutualism in which the
plants provide food for ants (primarily of the
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genus Azteca in Costa Rica; Longino 1991) in
the form of Miillerian bodies produced by spe-
cialized tomentose pads (trichilia) located at
the base of the petioles. The ants access shel-
ter inside hollow internodes of the stem via
unique unvascularized regions (prostomata),
and have been shown to reduce herbivory and
the threat of encroaching vines on saplings
(Janzen 1969, Schupp 1986). In the species |
studied, C. obtusifolia, juvenile plants have a
simple architecture consisting of a single stem
and large leaves that are few in number and
arranged alternately about the stem. Stem
nodes on saplings are spaced between 2 and
10 cm apart.

| experimented with both cutting and air
layering techniques for propagating C. obtusi-
folia vegetatively. For cuttings, |eafless stems
from 11 saplings were cut in lengths of approx-
imately 6 cm, 2-3 cm in diameter, such that
each cutting contained at |east one node. Basal
resprouts of felled adult trees can aso be used
(pers. obs.), but were not for this study.
Cuttings (n = 120) were randomly assigned a
treatment or control (see following paragraph)
and planted approximately 3 cm deep and 4 cm
from the nearest neighbor in trays containing a
rooting medium of sandy alluvia soil, and
placed inside a shadehouse. The cuttings were
misted twice a day, at midday and late after-
noon, to reduce stem desiccation. For air lay-
ering, ten in situ saplings were braced with a
bamboo rod before their stem internodes were
wounded with pruning shears at one to two
node intervals, for atotal of six stem sections
per plant. The wounded areas were then
wrapped with opaque plastic around a handful
of soil. After roots appeared, | removed the
stem sections from the plant and placed them
in planter bags inside a shadehouse.

I chose the auxins naphthalene acetic acid
(NAA) and indole butyric acid (IBA) for
application in the cuttings experiment as they
have been determined to be the most effective
in initiating root formation for the majority of
rooting trials reviewed by Blazich (1988). The
auxins were dissolved in 50 % ethanol to for-
mulate solutions, singly and in 50/50 combina-

tion, of 100 mg/I concentration (determined to
be optimal for many plant species (Blazich
1988, Puri and Verma 1996)). A “quick dip”
technique (Longman and Wilson 1993) was
used to apply an equivalent amount of solution
up to 2 cm above the base of each cutting.
Data for the three treatments (NAA, IBA, and
NAA+IBA) and two controls (ethanol dip and
water dip) were gathered on the total number
of cuttings that survived to root, on the mean
number of roots produced, and the mean root
length. After 14 days, the experiments were
terminated and the results recorded.

Although auxins have been determined to
catalyze enzymatic reactions and thus increase
the rate and quality of root production
(Morsink and Smith 1974), in high concentra-
tions they can have the opposite effect and
retard or inhibit the formation of roots
(Longman and Wilson 1993, Arya et al. 1994,
Puri and Verma 1996). The effectiveness of
auxins can also vary among species of plants
and thus the optimal concentration and combi-
nation of auxins may differ among species
(Haissig 1988). In general, | found the con-
centrations of NAA and IBA used in this
experiment to result in inhibition of adventi-
tious root production in cuttings of C. obtusi-
folia (Figs. 1, 2). Although the number of cut-
tings that survived to root after the NAA treat-
ment was not significantly different from the
controls (Fisher’sexact test p> 0.05; Fig. 1), the
rate at which these roots were produced, as
measured by their lengths, was significantly
|lower than the controls (unpaired t-test p < 0.05;
Fig. 2). Asmight be expected, the NAA+IBA
mix treatment produced cuttings with interme-
diate values. In contrast, the cuttings exposed
to the ethanol dip control experienced the same
mortality and produced roots at the same rate
as the water dip control, thus removing the
possibility that the ethanol solution damaged
the cuttings.

Air layering as atechniqueto initiate stem
production of adventitious roots resulted in a
higher success of rooted sections than did cut-
tings. Of the 60 stem sections| prepared by air
layering, a total of 44 (73.3 %) produced
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Fig. 1. Percent of cuttings surviving to root at the end of 14
days after the start of the experiment. Controls are water
dip and auxin-free 50 % ethanol dip. Treatments are
100 mg/l “quick dips’ (i.e., ethanol solutions) of the aux-
ins naphthalene acetic acid (NAA), indole butyric acid
(IBA), and a50/50 mix of the two. Different |etters identi-
fy significant differences at p < 0.05 (x? and Fisher’s exact
test).
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Fig. 2. Mean = s.e. root length (mm) of cuttings measured
at the end of 14 days after the start of the experiment.
Controls are water dip and auxin-free 50 % ethanol dip.
Treatments are 100 mg/l “quick dips’ (i.e., ethanol solu-
tions) of the auxins naphthalene acetic acid (NAA), indole
butyric acid (IBA), and a 50/50 mix of the two. Different
lettersidentify significant differencesat p < 0.05 (unparied
t-test).

adventitious roots by the end of 14 days. This
is significantly higher than the number of cut-
tings that survived to root in the control treat-
ment (58.3 %,; Fisher’s exact test p < 0.001).

The remaining sections produced only callous
tissue along the edges of the wounds.
However, seven days after these 16 sections
were placed into planter bags 12 (75 %) had
produced roots, the remaining sections did not
survive. Thus, the overall success rate for air-
|layered sections that survived to root was 93 %
(56 of 60). | did not collect data on number or
length of roots for these stem sections.

Species of Cecropia have been the foci of
studies on a wide range of questions dealing
with aspects of physiology, developmental
biology, and ecology. Future studiesinvolving
Cecropia where between-plant genotypic vari-
ation may be important could benefit from the
use of isogenic plants propagated vegetatively.
Previous studies that could have used isogenic
plants include the analysis of Mdillerian food
body chemistry (Rickson 1976), of plant
defenses against herbivores as a function of
differing habitat variables (Folgarait and
Davidson 1994, 1995), and of host selection
among Cecropia-obligate ant species (Yu and
Davidson 1997).
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RESUMEN

Cecropia es un género bien conocido y bien estudia-
do en los Neotropicos. Se discuten métodos exitosos para
la propagacion de C. obtusifolia Bertoloni, 1840 de frag-
mentos de troncos y acodos aéreos. A continuacion se pre-
sentan los resultados de un experimento para examinar los
efectos de dos tipos de hormonas (NAA e IBA) en la pro-
duccion de raices adventicias en fragmentos de troncos.



976 REVISTA DE BIOLOGIA TROPICAL

En general, los fragmentos de C. obtusifolia responden
bien en la produccién de raices adventicias (y sobreviven
al azar 58.3% de los cortes), pero el método de acodos a&-
reos funcion6é mejor (sobreviven al azar 93 %). El uso de
hormonas result6 en raices de baja calidad en comparacion
con cortes sin hormonas. Experimentos en el futuro que
usan Cecropia pueden beneficiar al usar plantasisogénicas
producidas por propagacion vegetativa.
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