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A simple means of deriving two seedlings from a hybrid macapuno embryo was
developed. Macapuno embryos were allowed to grow in vitro for 1 to 1.5 months or until
the shoots and roots emerged. Germinating embryos were cut longitudinally, equally
dividing the shoots and roots. Split embryos were then subcultured in an appropriate
medium until seedlings were fully developed and ready for potting.

During the first month in culture, 82% of the embryo halves developed normal
shoots and roots. After the first month, however, only 2 pairs of split embryos had both

halves developing normally. Others had only one of the halves producing a complete
plantlet while the other pair died.

The first potted seedling grown from a halved embryo had 5 leaves and 5 primary

and adventitious roots with plenty of root hairs during potting at 7.5 months after initial
culture. It was 22 cm long with a base diameter of 1.4 cm.
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INTRODUCTION

New macapuno hybrid types which proved to be precocious and high
yielding were developed at the Regional Coconut Research Center (RCRC)
ofthe Visayas State College of Agriculture (ViSCA), Baybay, Leyte. These
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' > of these are alread '
{F s are also being grown. SOme o Y Dt
palms are F s but F, ted to be the same as the F s i Sotcd

in the field. Although not expec by »
characteristics, F.s potential to yield 100% macapuno and thfvlr high degre,
of selfing are expected to be inherited. Thus, planting materials of bty p

- od i vitro but in limited number due to the [in:, -
and F s are being produced in vitro ’ edling ool IMiteg
sources of hybrid embryos. Normally, only ones 1 be grown frg,
an embryo, thus, limited number of seedlin g.? could be obtained from the fey,
existing macapuno-bearing hybrid trees at VISCA. -

A lot of resources have now been spent on the de-velopment of technigue,
for the clonal propagation of coconuts (Cocos nucyera L.) that could Pave
the way for the rapid propa

gation of elite coconut palms. Developmen of
<uch technique is possible and In fact there have been reports of successf|

1ant regeneration from vegetative coconut tissues that could yield trye-t,.
- ;f:gd!ings (Rillo, 1989). However, such successes are not yet highly
t atable. Than-Tuyen and Apurillo (1992) sugcessfully developed a
n ~edure for callus induction, somatic embryogenesis-and plant regeneration
rom cultured zygotic embryos of normal coconut but need:s refinement before
1 can be applied to macapuno. A well-established and highly reproducible
srocedure for in vitro rapid propagation of macapuno 1s still nonexistent

#

Hence, a simple means of deriving more than one seedlings from a macapung
embryo through splitting was explored.

MATERIALS AND METHODS

To test the feasibility of producing more than one seedlings from a
macapuno embryo through splitting, four 10-month old embryos froma bunch
harvested from a tall pure macapuno palm at the University of the Philippines
Los Baiios, Laguna (UPLB) were used in a preliminary experiment. Embryos
were excised from the nuts, sterilized with 5.25% sodium hypochlorite solution |
and washed with sterile water before cutting. One embryo was halved, another
one was cut into 3 equal parts, a third one was quartered while a fourth was |

planted whole and served as the control. Cutting was done longitudinally. One
piece was planted per culture tube using the RCRC modified ¥ medium of

Euwens (1978) with higher iron and sucrose concentrations. Growth of each
seedpiece in vitro was monitored.
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For the second trial, 1 O-morlth old macapuno embryos were obtained
from the hybrid trees CNO3, CNOS. M51 , M52, M61, M66 and MS17.
Embryos were sterilized after extraction. Instead of cutting the embryos
immediately after excision from the nut, they were allowed to grow in vitro in
the modified Y, medium until the shoot and root emerged following the
established procedure for embryo culture of coconut (de Guzman et al., 1978;
Rillo, 1995). Each germinating embryo was then halved, equally dividing the
developing and embryonic root. Split embryos were planted in fresh modified
Y, medium, one half embryo to a culture tube and kept in a dark chamber for

2-6 weeks. They were then exposed to flourescent i ght for 16 hours per day
until the 4-5 leaf stage was attained.

RESULTS AND DISCUSSION

Splitting before germination

[nitial macapuno embryo splitting work showed that simple slicing could
yield only a maximum of 2 seedlings due to the characteristic growth of the
embryos. The shoot and the embyonic root grow almost opposite each other

onthe flat portion of the embryo. Thus, only one slice cutting through both the
shoot and the embryonic root could be done.

One of the split embryos which were rightly cut by chance developed
Into a complete seedling in vitro but did not survive when potted. The other
half was contaminated before germination. Shoot and root emergence in the
split embryo was faster than in the whole embryo. Thirty days after planting,
the split embryo produced 8 mm shoot and 10 mm roots while the whole
embryo had no shoot and root growth yet. Embryos cut into 3 and 4 pieces
developed incomplete plantlets. Some had shoots but with no roots while

others had roots without shoots. A few just increased in size with spongy
growth,

Age of embryos suitable for splitting

After the preliminary trial, macapuno embryos were first germinated in
vitro before splitting. The germinating embryos were as young as 29 to 120
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Table 1. Growth stages of macapuno embryos at sphitting and 2-4 weeks |,
>4 later

Source of Age In Shoot/Root Length (mm) H*““‘“----ﬂ...{_m 5
et T B TR g0l vl i s ot RN e~ *
sphitting At 2 wksafter 4 wksafter  Remars
(days)  splitting  sphtting splitting
CNO3 01 4%l » 8/5 25/25
b 10/4 16/3 no shoot Merig,
CNOS 108 2/<1 a 3/noroot  4/no root |
b 3/noroot  7/no root
M51-1 65 2K] & 2/4 20/4
b 8/2 10/2
M51-2 32 N2 % 5/3 16/2
b contaminated -
M51-3 42 34 a ]13/dead 28/2
b 6/dead 12/2
M514 9l 94 a 5/4 23/10
b 119 23/25
M52-1 120 05 A 12/7 15/7
b 12/4 14/4
M61-1 AN T S 18/25 23/28
b 11/16 15/16
M61-2 48 +') S | 10/12 2y
b 6/10 11/10
M61—4 BV e - 205 20/15
b 5/8 18/8
M61-5 42 ¢ SR 5/2 9/3
b 6/8 15/10
M61-6 29 1/1 a 7/5 16/2]
b 6/4 18/17
M66 38 <]<l a 2/1 15/15
b 2/1 16/6
MS17-1 101 <l<l a 2/7 7/45 no shoot meristem
b 5/3

15/28

Good shoot/root development of embryo halves: 82%
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days after imtial culture. Age varied much due to differences in the rate of
germination of the embryos (Table 1). Some embryos took much longer time
to germinate than others. Other embryos were allowed to grow longer shoots
and roots before being split so that the effect of the varying growth stages on
the growth of the resulting half embryo after splitting could be observed.

Most often, germinating embryos in the modified Y, medium had about
| mm to 3 mm shoot and root length one month after culture. At this age,

splitting of an embryo into two almost equal parts 1s easier than at later stages
of development when the shoots and roots are longer. Of the 14 embryos
used in the second trial, 2 were not successfully cut at the shoot meristems as
evidenced by the absence of the growing point one month after cutting (Table
). Good splitting resulted in almost equal growth of the 2 seedlings derived
from a single embryo (Fig. 1). With longer shoots and roots, unequal division

of the growing point is more likely to happen and may result in a normal shoot
& root growth of one half of the embryo while the other half may later die due

to the absence of the growing point of the shoot (Table 2 and Fig. 2).

Table2. Development of split hybrid macapuno embryos after 1 month in vitro.
e e oo o LG SRR R en e et SIS

Split hybrid Development Percentage* No. of Seedlings

macapuno embryos Expected  Actual

M51-1,M51-2, Shoot meristem of 75 18 9

M51-3,M514, one of the halves

M52-1, M61-1, from an embryo died

M61-2, M61-5, 1.5-4 mos. after

M61-6 subculture

CNO8 Good shoot but poor 8 2 2
root development

M61-4 and M66 Both halves from an 17 4 4
embryo developed
well

TOTAL 24 15

--—-...—.-. [ —
. o, T [ —— .

— e — mn — —— o — i —

* Proportion of the 12 embryos with split shoot meristems.
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Fig. 2. Unequal growth of split emb

ryos due to unequal division of the growth
point of the shoot.
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- Nevertheless, improved skill in cutting germinating em bryos would si gnificantly
- lessen unequal division of the shoots.

[tappears that the growth of embryos after splitting was not affected
much by its size before splitting. One month after subculture, germinating
seedlings from split embryos with less than 1 mm to 3 mm shoots when sliced
were almost of the same size as those developing from embryos with 6-9 mm
shoots when split (Table 1).

Splitting macapuno embryos into halves was not detrimental to the growing
young plant. Split embryos continued to grow, most often normally, in vitro.
Shoot and root lengths were almost doubled 2 weeks after slicin g. Growing
seedlings were exposed to light 2-6 weeks after incubation in the dark. Four
weeks after splitting, shoots were 4-28 mm long and roots were either poorly
or well-developed.

Of the 12 embryos with sliced shoot meristems, 75% were apparently
unequally cut (Table 2). Sliced pieces with presumably bigger shoot meristem
portions produced bent shoots with either poor or good root development.
Those with smaller shoot meristem portions grew normall y for a while but
after 1.5 to 4 months upon subculture, their shoot meristem died while roots
grew vigorously. Vigorous root growth was also believed to be the cause of
stunting or death of the developing shoot in an earlier study by Ashbuner et al.
(1995).

Unequal division of the roots occurred more often but it was not as
critical as that of the shoot. Since roots frequently bend during development,
cutting them equally was more difficult than cutting shoots. However, unequally
divided roots still developed normally especially when cultured in modified p @
with higher level (5.5%) of sucrose. Secondary roots grew faster when growing
tips of the primary roots were cut off.

One of the halved embryos ¢f CNOS, developed normal shoot but its
root development was very poor possibly due to innate abnormality. Good
development of both ‘halves’ was observed only in M61-4 and M66 or 17%
of the embryos with split meristems possibly due to almost equal division of
the shoot meristems. Although growing shoots tended to bend toward the cut
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portion during the early stage of growth, they eventually grew Straight
Fungal contamination, however, eliminated half of each embryo, Sul‘viviir'
halves were already taken out to the screen house for hardening/pottin, Mﬁg ,
b was potted at 7.5 months after initial culture with 5 leaves and 5 Primg
adventitious roots with plenty of root hairs. It was 22 cm long with | bk
base diameter at potting. Likewise, M61-4 b was very robust and ready f,
potting. ;
Except for about 1.5 to 3.5 months extension in incubation Period, the
older batches of seedlings that grew from halved embryos did not exhibi .
detrimental effects of cutting.

The technique of producing two seedlings from a macapung embryq
developed by ViSCA is far from perfection yet. A lot of things need 1, be
improved. The most critical is the skill in equally dividing the shoot meristep,
which could be greatly improved by practice. Another is the reduction of
contamination during the incubation period as well as the possible modificatiop
of the culture medium to equally favor the development of both the halveg
shoot meristem and root. Inspite of a number of difficulties, 1t was demonstrateq
that producing two genetically 1dentical seedlings from a macapuno or cocom
embryo 1s possible. Once this procedure is perfected macapuno seedling
production from embryos could then be doubled.
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