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on t of the embryo of Pittosporum
resiniferum Hemsl. from me globular to torpedo shapes was carried out using light
microscopy. Itis aimed to characterize and document the major morphological changes
of the embryo in terms of shape and differentiation of tissues in the course of its late
embryogeny. The modified paraffin and cle: chniques were used. The embryos
were described and classified at different morphological stages.

Stage 1 had embryos which wereglobular. In stage 2, the embryos were in the early
heart-shaped phase with the cotyledons developing at the distal regions on both sides.
In stage 3, the embryos were in the mid-heart, with developed cotyledons. In stage 4, the
late-heart, the cotyledons were fully developed, elongate, and a deeper depression i

e, to stage 3. Stage 5, the torpedo.

shape, the protoderm, procambium and the ground meristems are well defined.
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Pittosporum resiniferum Hemsl, commonly called
“Peftoleun Nut Plant” (Eng), is widely distribued in
the Philippines. It is found on high mountain fiiges
andloresied areas from Bontoc to Sorsogon, Mindoro
and Calanduanes particularly in the Cordilera
mountains and Benguet (Bakker & Van Steenis,
19721985)

P resiniferum is a potentially important
hydiocarbon - cont species due 1o the
combustible property of the fruil's oil extract (Bacon,
1903, Noble, 1978). The oil is commonly used _as
forch ight by the mountain people of Palavan. This
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Warll. Sludies on its fuel properties showed that it is
quite comparable with that of gasoline. Veracion and
Cosiales (1981), reported that it conlains
dinytroterpene (C,H,,). a medicinal and periumery
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compound, and heptane (C,H,,). a component of
gasoline.

Embryological studies can be used as database
in studies in geneics and molecular biology. Stiefel
et. al (1996). reported on characterization of genes
involved in embryogenesis in maize. They were able
o classily the atterns of expression observed during
embryogenesis for different genes having defined
functions, and analysis of genes tagged by Ac
transposon  producing mutations  during
embryogenesis.

The use of molecular approach to isolate genes
expressed in Arabidopsis embryos was reported by
Thomas et al. (1996).. Results of their in-situ
hybridization indicate that one gene (AtS20) is
expressed in embryos and seed coals prior to
cotyledon stage. and another (AtS35) is expressed
from globular stage 1o late cotyledon stage. KnAtd
11 transcripts are expressed in suspensor and
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endosperm as well. AtSi and AS3 were isolated by
i h ot the

fater during embryogenesis and operationally can be
lea)

penxide, washed with water. cleared with 50% chioral
hydrate, dehydrated with 85% ethyl alcohol, cleared
in xylene and finally mounted in Canada balsam.
of the embryds were taken using

Meijer et al. (1996) studied the role of homeobox

the phase contrast optics of the BH-2 Olympus
epill t e embryos were

genes in regulation of
embryogenesis in ice. They isolated a rice CONA
clone, Oshox. encoding the first HD-Zip protein from
monocotyledonous plant species. Oshox 1 m ANA
wias also detected in various rice tissues at different

ages. vith y
shoots of seedlings. and leaves of mature plants. To
investigate whether homeobox genes aiso have

reguiation of
a number of cDNA libraries of rice embryos at well
tages before. d dal

organ differentiation was canstruced.

e abjectve of ihis study is 1o characterize and
document the major morphological changes and
classify inlo various slages the development of the
embryo from globular to torpedo. Results of the study
wil serve as baseline data in embryology and in the
field of genetics. and molecular biology.

Methodology

Mature fruits of P resiniferum were collected from

wild populations and cultivated plants from different

parls of the Philippines vis-a-vis, Pacdal, Baguio Gity:

Mt. Sto. Tomas. Benquet: Bureau of Plant Industry

Economic Garden in Los Barios, Laguna: and Bureau
L

The fruits were fixed in a mixture of 5 ml of 37%
formalin, 90 mi of 70% ethy! alcohol, and 5 mi of 99%
glacial acetic acid (FAA) and processed using the
paraffin technique of Johansen (1940) as modified by
Zamora (1992). Seeds were excised from the fruits,
decoated by peeling off the seed coat, and cut into
desired size. These were dehydrated with a graded
series of ethy! alcohol, cleared in xylene  series,
infiliated with soft paraffin (melting point 40 -
44°C) changed to medium paralfin (melting point 44
~50°C), hard paraffin, (meling point 50- 55°C)
oven heated respectively, for 12-24 h, and finallly
embedded in hard paraffin. The specimens were cul
at 810 um thick with a rotary microtom
and fixed sections wre stained with 1% alcoholic
safranin O, counterstained wilh 0.5% alcoholic Fas!
Green, and mounted in Canada balsam. Sides were
photomicrographed using the phase contrast optics
of the BH-2 Olympus epifluorescent microscope.
Whole mounts of embryos were cleared for further
documentation on the morphology of the embryo, The

stages based on the shape. differentiation and
development of the cotyledons and primary tissues.

Results

Seeds dissected had an embryo at the micropylar
pat of the seed. adjacent (o the funiculus. Stage 1
enbryos were small and globular (Fig.1.A ). In this
suge. the globular embryo grows transversely than
tongitudinally. producing an eliiptical embryo with a
wie apex. on which will arise the two cotyledons. At
the end of the globular stage, the colyledons began to
clevelop at the distal regions on both sides and the
glebular embryo appears more o less cordate (heart
shape). Slage 2 demarcates the earliest heart-
shaped” phase with developing cotyledons (Figs. 2.
EH.IMTU). Stage 3 embryos were in the mid heart-
stape with developed cotyledons (Figs.2.0.F.J.L,P).
Siage 4. the late heart-shape. the cotyledons are fully
developed and elongate. with deeper depression in-
belween the two colyledons as compared with stage
3(Figs2. A.J.QA). Stage 5 are torpedo shaped and
the embryos (Figs. 1.C.D.E; Figs.2.8.C.G.K.N.0) have
developed primary meristems. ie., the protoderm,
pocambium and the ground meristem (Figs.1.C.0.E).
Inmost of the embryos, the suspensor was a distinct
siucture (Figs.2. C, D, G, H, I, with arow). Itis
allached o the organogenetic part of the embryo. This
sliucture maybe short-lived as evidenced by its
dsappearance in some embryos. The embryos were
enbedded in the embryo sac which was surrounded
by the endosperm.

During organ formation of the embryo, the first
histogenelic event was the periciinal division in each
olthe octant cells. The result was the formation of a

g of eight
gadually differentiate the primary meristems, the
protoderm, procambium and the ground meristem of
e hypocotyl and cotyledons. Towards the end of the
gobular stage, the embryo expands laterally as a result
ol periclinal divisions in the terminallateral poles, giving
ise 10 pair of colyledons (Figs. 2.6,HLM.TU). At
e onset of the cotyledon initiation, the embryo
assumed a more or less heart-shaped/cordate stage,
(Fig.1. B; Figs. 2.0,FLS ). Atthe same time, when
he cotyledons were initiated, divisions and

seeds The isolated
embryos were soaked for two sec in 3% hydrogen
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of cels in the basal tier of the embryo
gave rise to the hypocotyl. During the cotyledon



initiation, a mound of rapidy dividing cells that
constitute the future shoot apex was organized in the
depression between the two colyle dins. The process
of cell differentiation in the cayleclons and hypocoyl

Pitos porum resiniferum Hems!

T

e

Figure 1. A-C. Paratii sections o
embryes (A Globular embryo
(Bar=108 un). (B Hearshapod
embryo (Baxr=1 8 umy. (C.D.E. Torpedo.
shapedembyos (Bar=14.4 ur

Discussion

Angiosperm ambryas @ ibil various configuration
at different stages of late embryogenesis. Late

were usually elongation
of these structures, resulting in the formation of the
late-heart shaped embryo. The oot system of the
fulure embryo was delimited nthe: form of a root apex
atthe late-heart stage, increasing it prominence with
the further grawth of the embryo. Except for the further
growhin length of the colyledons andi the hypocotyl,

ias been divided inlo three phases:
(1) The globular phase includes all the stages ajter
the pro-embryo stage and tefore the initiation of the
cotyledons. (2) The heart-shaped phase. includes all
Ihe stages alter the iniiationof cotyledons and belore
the torpedo-shaped phase. (3) The torpedo-shaped
phase includes il the tvenis to full establishment of
tyled

e embryo
develaped furtherinto a torpedoshaped embiryo (Figs
1.C.DE: Figs. 2B.C.GKN.O)

{ polar meristems (Raghavan 1986). In
this siudy, the heart-shape dphase was further divided

mid-heart, the development of the colyledons, and
late-heart, the fully developed cotyledons with a
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Figures 2, A-U Ceared embryos at diferent morphologia s tages. (arrovs
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points 1o a suspensor).



deeper depression between the two colyledons as
compared with the mid-heart. The torpedo-shaped
with differentiated primary meristems is the most
maurein P resiniferum.

As reported by Raghavan (1999), associated with
the development of the embryo from the globular to
thetorpedo stage are: the formation of meristems and

These cellular processes mald the external and internal
conliguration of the developing embryo and Iead to
theformation of meristems and embryonic organs.

A perusal of sarler literature revealed that the
Pitosporaceae and specifically P resiniferum. have
naireceived much attention n the field of embryology.
On the other hand, embryological studies on other
fanilies were found 1o be abundant. The family
Compositae was studied by Davis (1962), Pullaiah
(1979). & Pandey et al. (1986). The family
Pdemoniaceae was studied by Kapil etal. (1968); and
fanily Orchidaceae by Yasugi (1983). Juncosa (1982)
kg on Rrizophora mengle (Bhizopharacese)

died

Buck & Walker (1955) worked on the developmental
morphology of in-situ and cultured embryos of Citrus
Jjambri for cell determination during embryogenesis.
InAmnobium alatum, Davis (1962) reported that the
embryo reaches its maximum expression at the heart-
shape stage and then it degenerates. However, in
Datura, the final stage in the development of the
embryo seems to be the torpedo stage. In Piftosporum
resiniferum, the torpedo shape was observed to be
te el and most melure tage.

Pittosporum resiniferum Hemsl.

cotyledons, and the torpedo — shaped, which included
all events to full establishment of cotyledons and
primarymerisiems. Most of the embryos isolated were
heart-shaped. In this study, the torpedo-shaped is
considered 1 be the most mature embryo, with well
developed wtyledons and the fully differentiated
protoder, pocambium and ground meristems.
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