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Induction and growth of callus derived from rachilla explants of young inflorescences
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When suitable stages of rachilla tissues derived from coconut palm were selected as an explant source. a higher frequency
of callus induction was observed in medium containing activated carbon and 20— 30 ppm

(2.4-D).
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Lorsque I'on choisit des tissus du rachille de la noix de coco comme source d'explants a des stades convenables, 'on
observe une fréquence élevée d'induction de cals sur un milieu contenant du carbone activé ot

dichloro-2,4 phénoxyacétique.

Clonal propagation of coconut palm by tissue culture has
been attempted on numerous occasions (2, 3). When the
rachilla tissues of young inflorescences were used as an
explant source, they were capable of producing nodular struc-
tures, which later developed into leaf- and {or) root-like
growths via embryogenesis (4, §).

A prominent problem of browning has been noted in coco-
nut tissue culture (1, 7, 10). This browning response might be
minimized by selecting a suitable stage of explant cultured
under defined conditions. In this study, using explants from
different stages of immature inflorescences, the frequency of
callus induction and browning response are quantified for
several culture and slicing media.

A series of inflorescences was collected from approximately
30-year-old coconut palm (Cocos nucifera L. cv. Typica).
Immature inflorescences ranging from 0.4 to 7.8 cm in length
were selected. The corresponding rachillae (inflorescence
branches) were isolated from the rachis (Fig. 1). The basal
portion of each rachilla was discarded to exclude the female
flower meristems. The remaining portion of rachilla with
numerous male flower meristems was used as a source of
explants.

For surface sterilization, inflorescences enclosed by outer
and inner spathes were dipped in 3% H,0, for 15 min and
80% cthanol for 5 s under aseptic conditions. After thorough
washing with sterilized water, the outer and inner spathes were
peeled off. The rachilla tissues were then sliced transversely
(0.2-0.5 mm thick) in a medium composed of Y3 formulation
(5) supplemented with 3% sucrose. Except for vitamins,
which were added at one-half strength, the medium described
previously (4) was used for callus induction. The cultures
were kept in darkness inside an incubator controlled at 28 +
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2°C until well-developed calluses were obtained.

Coarse slices of nonuniform explant size exhibited browning
regardless of the stage of the inflorescence. Reducing the
thickness of the transverse slices minimized browning; for
example. using a 4.6-cm length of inflorescence, 32% brown-
ing occurred in I-mm slices and 11% in 0.5-mm slices.Blake
(2) mentioned that smaller explants have a better survival rate
than larger explants. which correlates with their reduced
browning.

For slicing the rachilla tissues. different liquid slicing media
were tried, such as sterile water. Y3 formulation. and basal
medium for callus induction. Among the slicing media tested,
the Y3 plain medium was most eifective in preventing
browning.

Initially. to determine a suitable stage of explant. tissue
slices taken from a series of inflorescence lengths ranging
from 0.4 to 7.8 em were evaluated in terms of callus induction
and browning. Observations showed (/) explants taken from
inflorescences more than 3.8 ~4.7 ecm long hud slight callusing
and a higher rate of browning: (i/) explants derived from
inflorescences less than 0.4 —0.8 cm long had minimal brown-
ing, but the expansion of tissues was very slow and induction
of callus seldom occurred: and (ifi) explants taken from
inflorescences between 0.8 and 3.8 cm long were relatively
higher callus induction and showed minimal browning.

On the basis of preliminary results, inflorescences of five
stages comprising 0.98-, 1.4-. 1.6-, 2.5-. and 4.1-cm lengths
were considered. One-hundred tissue slices for each stage
were then inoculated into media containing a wide range
of 2.4-dichlorophenoxyacetic acid (2.4-D) concentrations (5—
100 ppm) in the presence of 0 25% activated carbon, Dis-
coloration of tissues and initiation of callus were closely moni-
tored during the initial culture period of 1—=1.5 months. As
shown in Table 1, stages 4 and 5 seemed to be satisfactory
sources of explants, since a high rate of callus induction could
be obtained with minimal browning. Stages 1. 2. and 3 showed
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Fig. 1. Immature inflorescence and rachillue isolated from rachis for use as a source of explants. FIG. 2. A series of developments of finely
sliced explants during culture in 20 ppm 2.4-D. Small nodular callus injtiated at the regions of male flower meristems continued to grow into
larger masses 2 =3 months after the start of culture. Fia, 3. Callus proliferated during subcultures in 20 ppm 2.4-D at monthly intervals. Fic. 4.

Shoot-like structure initiated from nodular mass. The concentration of 2.4-D was reduced stepwise from 20 to | ppm. Fia. 5. Abnormal projec-
tons developed from top part of rachilla cultured in 20 ppm 2.4-D for 6 months. Bars represent | cm.

alower frequency of callus induction, Considering the various
concentrations of 2.4-D tested. better induction and growth of
callus could be demonstrated consistently at 10=30 ppm
2,4-D and particularly at 20-30 ppm. At 50 and 100 ppm
2.4-D. severe browning of tissues was observed regardless of
the stage and size of cultured tissues. When explants were cul-
tured with 10 ppm 2.4-D without activated carbon., browning
was induced in all explants. The inclusion of activated carbon
played a key role in minimizing browning. Although addition
of activated carbon may reduce the availability of 2.4-D at
higher concentrations. these high concentrations are still fatal
to the rachilla tissues. In contrast. for date palm. callus could
be initiated successfully at 100 ppm 2.4-D in the presence of
activated carbon (9). In fact. in most palm explants the incor-
poration of activated carbon probably gives its beneficial
effects by minimizing browning (10).

Using cultures with 20 ppm of 2.4-D. the development of
rachilla callus was continuously observed. It was noticed
during the initial culture period that explants expanded
quickly. This was followed by initiation of small nodular
calluses at the regions of male flower meristems (Fig. 2). Sub-
culturing of the calluses was successful using the initial
medium composition. They continued to develop into nodular

masses when subcultured at monthly intervals (Fig. 3). When
transferred to a reduced concentration of 2,4-D (5~ 10 ppm),
more defined structures such as white nodular and translucent
masses appeared after three or four subcultures. During fur-
ther subculturing on low concentrations of 2,4-D (1 -5 ppm).
green  shoot-like structures developed under fluorescent
ilumination (Fig. 4).

Other responses were also observed in explants derived
from the top part of rachilla. After expansion of cultured
tissues, instead of callus induction, abnormal projections were
induced. These continued to elongate during subculture
(Fig. 5). Similar projections have been observed previously
(3, 6). In natural conditions, male flower blooming usually
commences from the top portion of each inflorescence branch.
Thus, asynchronous development may take place in floral
meristems between the top and basal parts and the different
responses may depend on the developmental stages of the
undifferentiated male fMlowers.

In conclusion, to obtain a relatively uniform response and a
high frequency of callus induction, it is essential to select a
particular portion of rachilla, excluding the top and basal por-
tions, and also to use the fourth and fifth stages of the imma-
ture inflorescence,
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. Effect of 2,4-D concentration on callus induction
in rachilla explants from different inflorescence stages
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2.4-D Stage of Callus Browning 1
concn. (ppm)  explant*  induction (%) (%)
5 1 0 18 R
2 58 3 -
3 46 9
4 52 10
5 80 9 3
10 | 21 21
2 59 0
3 80 5
4 88 8
5 92 0
20 1 35 10 _
2 64 0 4
3 86 0
4 92 2 "
5 90 0 =
30 1 62 0
2 68 0 ,
3 70 g :
4 98 0 6
5 9% 0
40) | 46 0
2 55 19 7
3 64 8
4 92 2 8
5 85 4

“Explant stages were classified by length of inflorescences used: stage 1.

(.98 stage

20 14 stage 30160 stage 4. 2,50 and stage 5. 401 em. [*}
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Seed bank populations in upland coniferous forests in central Alberta

JAMES W. FyLES!
Department of Botany, University of Alberta, Edmonton, Alta., Canada T6G 2E2Q

Received January 6. 1988

Fyies. I W, 1989, Seed bank populations in upland coniferous forests in central Alberta. Can. J. Bot. 67: 274 =278,

The species composition and abundance of viable seed In organic forest floor and surface nuncral soil from two high-
latitude jack pine dominated and two white spruce dominated stands were determined by enumerating germinants from
samples placed on moist peat-moss beds. Estimated seed density ranged from 500 to 2600 sceds m?. represenung 13 species
of trees. shrubs, and forbs. About half of the species in the seed bunk were present as mature plants i cach stand. The high
seed densities recorded are inconsistent with the previously proposed poleward dechine in the abundance ot bugied seed. The
role of buried viahle seed differed among species in relation to inherent seed dispersal capubilities and seed longevity . Several
species were recorded that are considered to have a very short period of viability in the soil Tt is suggested that even a short
residence in the seed bank may be adaptive in areas where spring burning accounts for a large proportion of the total arca
burned annually.
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