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ABSTRACT : The most typical morphological characteristics of seeds of eight species in
Umbelliferae are summarized as follows:
1. The common characteristics of seeds in Umbelliferae were bi-partite fruits, compound of
2-seeds(fruitlet), oil canals and funiculus or carpaphore.
2. Seed shape of Umbelliferae were oblong or elliptic and ovate; seed colors were yellow, pale
yellow or brown, dark brown or black.
3. Seed size ranged from 2 to 7mm in length and 2~5mm in width. Angelica dahurica bore the
largest seed while Ligusticum acutilobum showed the smallest. The 1000-seed weight ranged
from 1.7g in Bupleurum falcatum to 3.9g in Angelica gigas.
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The details of seed morphology of med-
icinal plants are still not well known to
agronomists due to their scarcity and small
size, However, the information on medicinal
plants are of great importance in order to
find out the adequate methods to enhance
germinability of those plants, In this paper
most common medicinal plants, frequently
utilized by the people in Korea,
examined and characteristics of those seeds
were described. The plants observed here are

were

Bupleurum falcatum, Ostericum koreanum,

Angelica dahurica, Anethum graveoclens, An-

gigas,
Ligusticum acutilobum.

gelica Foeniculum vulgare and

Main interests of the morphological obser-
vation are dorsal and ventral part, carpo-
phore or funiculus, oil-canals, veins, remains
of style, and existence of wings, of which
characteristics are considered to be critical
to identify the species as well as to explain

the physiological phenomena,
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MATERIALS AND METHODS

Eight species of medicinal plants? seeds in
Umbelliferae were collected from several dif-
ferent places(Table 1).

Measurements of Bupleurum falcatum, Os-
tericum koreanum, Angelica dahurica, Ane-
thum graveolens, Angelica gigas, Foeni-

Table 1. Eight species of medicinal plants in
Umbelliferae used in this experi-

ments

Species Seed Cropping Sto%'eid

sources year condition
Bupleurum GPRDA 1993~1994 5~10TC
falcatum HMPES

NYAES
Ostericum GPRDA 1993~1994 5~10TC
koreanum HMPES

NYAES
Angelica GPRDA 1993~1994 5~10¢C
dahurica HMPES

NYAES
Anethum GPRDA 1993~1994 5~10TC
graveolens HMPES

NYAES
Angelica GPRDA 1993~1994 5~10TC
gigas HMPES

NYAES}
Foeniculum GPRDA 1993~1994 5~10TC
vulgare HMPES

NYAES
Ligusticum GPRDA 1993~1994 5~10TC
acutilobum HMPES

NYAES
Ledebouriella GPRDA 1993~1994 5~10TC
seseloides HMPES

NYAES

GPRDA : Gyeongnam Provincial Rural Develop-
ment Administration, HMPES : Hamyang Medicinal
Plant Experiment Station, NYAES National
Yeongnam Agricultural Experiment Station.

culum vulgare, Ligusticum acutilobum, and
Ledebouriella seseloides of medicinal plants
in Umbelliferae include the weight in grams
of 1000 seeds, and the size in the length and
width in millimeters. The seed samples were
randomly selected for the measurements and
used 10 to 30 seeds per species, They vary
depending on the size of the seeds, the de-
gree of seed development and the environ-
ment under which they were grown.

OBSERVATION OF THE SEED COAT

The wet seed was cut into small pieces,
fixed immediately in 2.5% glutaraldehyde in
0.1M phosphate buffer, pH 7.4 overnight,
and followed by washing in phosphate buffer
three times(30min. each). Rinsed tissue was
dehydrated in a graded ethanol series(up to
100%) and embedded in araldite. Semithin
section was mounted on slide glass, stained in
1% toludine blue, and examined using light
MICroscope.

RESULTS AND DISCUSSION

Seed characteristics of medicinal plants in
Umbelliferae studied with special emphasis
on morphology and color were shown in Figs.
1, 2 and Table 2.

The bi-partite fruits in umbels are com-
pound of 2-seeds(fruitlet)?, The following de-
scription for each species was made as follo-
WS

1. Bupleurum falcatum( A| &)

The seed was oblong and narrowly elong-
ated at the hilum. It was divided into two
parts by the persistent funiculus or carpa-
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phore?, At the tip, it carried the remains of
the style. The surface was dull and wartlike
protuberances. Color was brown to dip black.
The midrib was prominently appeared on the
oblique dorsal and on ventral has 2 ribs show-
ing. It did not have any wing as the others.
Seeds were about 4mm in length and 2mm in
width. Thousand-seed weight was 1.7g(Fig.
1).

2. Ostericum koreanum(Zt&th)

The seed was elliptic. The dorsal side was
convexed with 3 longitudinal strong ribs, be-
sides the marginal ribs. The ventral side was
plain to somewhat concave with two deep oil
tubes? starting at the top and running down

in a curve on each side of the central axis
which was called commissure. The surface
was dull and rugged. The seed is light-brown,
to dark-brown, and is 6mm in length and
3mm in width. Thousand-seed weight was 2.
9g(Fig. 1 and Table 2).

3. Angelica dahurica( 8iX])

The seed was about broadly elliptic or
ovate, but the base was somewhat extended
and bluntly truncate. At the tip the margin
was turned backwards so that a small de-
pression was formed carrying the remains of
the style. The seed was flattened with the ‘
marginal, winged edge. The width of wing
was 0.1 to 0.2mm. On the slightly convexed

Fig. 1. The morphology of seeds in medicinal plants of Umbelliferae.
1. Bupleurum falcatum; 2. Ostericum koreanum; 3. Angelica dahurica; 4. Anethum graveolens.

A: Side view, B: Ventral view, C: Dorsal view.

CP: Carpophore, MR: Midrib, O: Oil-canal, RS: Remains of style, W: Wing, Bar scale=0,5mm.
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Table 2. Characteristics of eight species of medicinal plant seeds in Umbelliferae

Species Shape Color Length xwidth  1,000-seed weight
mm g
Bupleurum falcatum Oblong Brownish black 4X2 1.7
Ostericum koreanum Elliptic Brown 6X3 2.9
Angelica dahurica Elliptic or ovate Pale yellow 7%x5 2.6
Anethum graveolens Oblong or elliptic Brown 3X2 0.9
Angelica gigas Elliptic or ovate Yellowish brown 7X5 3.9
Foeniculum vulgare Oblong Brown 6x2 3.3
Ligusticum acutilobum Oblong or elliptic Brown 3x2 2.0
Ledebouriella seseloides QOvate Brown 6x3 3.8

dorsal side, there was a slender fragile fu-
niculus or carpophore?. There were three
longitudinal veins being narrowly separated
at the middle of dorsal side. Next to these
veins four ocil-canals® start at the tip to the
bottom. The ventral side was concave with
two oil-canals starting lower down than those
of the dorsal side, The surface was dull, and
the color was pale yellowish on the dorsal
side and ventral side. The seed was about
7mm in length and 5mm in width, Thou-
sand-seed weight was 2.6g(Fig. 1 and Table
2).

4. Anethum graveolens( 25| &F)

The fruit was oblong or elliptic, dorsally
flattened; ribs prominent the dorsal and in-
termediate narrow, the lateral conspicuously
winged, about 0.05mm; oil-canals? solitary in
the intervals, 2 to 4 on the commissure which
was the part of a mericarp that adjoined the
other mericarp. The size of seed was 3mm in
length and 2mm in width. The color of the
seed was brownish. Thousand-seed weight
was 0.9g(Fig. 1 and Table 2).

5. Angelica gigas(ZtH)

The seed was elliptic or ovate, The dorsal
side was convexed with three longitudinal
strong ribs besides the marginal ribs, The

ventral side was plain to somewhat concave
with two deep brown oil canals? starting at
the top and running down in a curve on each
side of the central axis which was called
commissure. The surface was dull, and color
was light yellowish brown on the dorsal side
and ventral side, The seed is 7mm in length
and 5mm in width. The color of the seed is
pale yellowish. Thousand-seed weight was 3.
9g(Fig. 2 and Table 2).

6. Foeniculum vulgare(&| k)

The seed was oblong slightly flattened lat-
erally. Ovary 2-celled fruit, 2 one-seeded
mericarp, eventually separating from the
base upward. It had a slender, fragile funicu-
lus or carpophore?. The rib was slender,
longitudinally grooved, and it carried the re-
mains of style at the tip but prominent, oil
canals® solitary in the inervals, 2 on the com-
missure, The seed size was 6mm in length
and 2mm in width. Thousand-seed weight
was 3.3g(Fig. 2 and Table 2),

7. Ligusticum acutilobum{ Q=)

The seed was oblong or elliptic, somewhat
flattened: laterally. The ribs was narrowly
winged and, but almost invisible; oil-canals?
2 to 4 in the intervals 6 on the commissure;
the seed was 3mm in length and 2mm in
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Fig. 2. The morphology of seeds in medicinal plants of Umbelliferae.
1. Foeniculum vulgare; 2. Angelica gigas; 3. Ligusticum acutilobum: 4. Ledebouriella seseloides.

A: Side view, B: Ventral view, C: Dorsal view.

CP: Carpophore, MR: Midrib, O: Oil-canal, RS: Remains of style, W: Wing, Bar scale=0,76mm.

width. There was very fragile funiculus or
carpophore?. The color of seed was brownish.
Thousand-seed weight was 2.0g(Fig. 2 and
Table 2).

8. Ledebouriella seseloides( &4E)

The seed was ovate in outline and the sur-
face was dull and the color was yellowish
brown to brown on the dorsal side and some-
what paler on the ventral side. The base was
somewhat extended and slightly truncated at
the tip. It had a slender, fragile funiculus or
carpophore?, The margin was turned back-
wards so that a small depression was formed
carrying the remains of the style. The seed
was flattened with marginal, winged edge,
and 0.5mm wide. On the slightly convexed,

dorsal side there were three longitudinal
veins being most widely separated at the
middle. The oil-carnal® was invisible. The
seed was about 6mm in length and 3mm in
width. The color of the seed is brownish.
Thousand-seed weight was about 3.8g(Fig. 2
and Table 2).
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Fig. 3. Anatomy of seed coat in Bupleurum
falcatum,

H: Husk, EP: Epidermis, P: Pericarp testa,
N: Nucellar tissue, A: Aleurone layer, EN:
Endosperm, Bar scale=0.05mm.
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