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Identification of Forest Tree Seeds

Seung Eun Paek*

Part 1. Morphology of the forest tree seeds

1 have classified the species of Korean woody plant
seeds by surveying their characteristics.

In order to carry out this study, 62 families, 110
genera and 152 species of woody plant seeds have
been used as materials, and their external and inter-
nal characters have been observed by the naked eye
or the hand lens. Several interesting points have
come to light during the course of this study:

1) In general, internal characters of seeds express
the characteristics of families or genera, and their
external characteristics of genera or species.

2) Seeds with poly-cotyledons, resin recepta cles
or the sus pensor were seen in some Gymnosperms.

3) Exalbuminous seeds, stones divided by more
than two chambers at their cross section, seeds with
the oil bodies, or crispate, circular or spiral embryos
were seen in some Dicotyedons.

* The author is Assistant Professor in College of
Agriculture, Choong Cheong University, Cheong

Ju, Korea.

Part 2. Lignin and Maeule reactions of the
forest tree seeds

This experiment aims to find out the difference of
seeds of Gymnosperm and Angiosperm by Maeule
reaction and to solve problems of the classification
of some forest tree seeds by the lignin reaction which
have bzen unable to be discerned by morphological
observation. In order to carry out this experiment,
73 families, 135 gencra and 195 species have been
used as materials, and colour reactions of the cross
sections of their sced coats have been tested by
means of the Maeule and lignin reactions.

As a result of this experiment, I found out following
facts:

1) It seems impossible that the defference of seeds
of Gymnosperm and Angiosperm is discerned by the
Maeule reaction.

2) It is possible that the difference oif Rhus verni-
ciflua and Rhus sylvestris is discerned by the lignin
reaction. It has been umable to be dome by the
morphological classification.
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A, Surface of fruit—shining.

B, Lignin reaction of 1st layer of palisade layer of
=stone—red---Rhus_verniciflua.

B, Lignin reaction of Ist layer of palisade layer of
-stone—yellow---Rhus sylvestris.

A. Surface of fruit—bristly or powdery.

B, Surface of fruit—bristly.

C, Surface of fruit—reddish arown---Rhus javanica.

C, Surface of fruit—pale.----«-csseeeee Rhus trichotma.

B, Surface of fruit powdery (whitish)

------------ Rhus succedanea,

Part 3. Inspection of starch, pration and
taunin of the forest tree seeds

This experiment aims to solve problems of the
classification of some forest tree seeds by the inspec-
tion of their starch, protein & tannin, which have been
unable to be classified by their morphological obser-
vation and lignin & Maeule reactions of their seed
coats.

In order to carry out this experiment, 74 families,
137 genera and 200 species have been used as mate-
rials. Mainly, their embryos and endosperms have
‘been tested, but under the possible circumstances
“even other parts have been done.

I found out the possibility of the classification of
following kinds during the course of this experimint,
These have been unable to be classified by their
morphological observation and lignin & Maeule reac-
tions of their seed coats.

1) Key to Ligustrum japonicum and L. Ibota var.

angustifolium.

A, Iodo-starch reaction of embryo—positive
weierene L. japonicum

A, Todo-starch reaction of embryo—-negative

<eseeseeenee L. Tbota var. angustifolium

2) Key to Thuja koraiensis and T. occidentalis.

A, Colour reaction of embryo by nitric acid—yellow

------------ T. koraiensis

A, Colour reaction of embryo by nitric acid—white
OF DIOWN veres rerosnesectasscsiavrsassasancs T. OCCidEﬂtiH§
3) Key to Lonicera chrysantha var. crassipes and

L. maackii var. typica.

A C(ﬁour reaction of boundary between kernel and
seed coat by ferrous sulfate—indigo---L. chrysantha
var. crassipes

A, Colour reaction of boundary between kerne! and
seed coat by ferrous sulfate—yellow-.----L. maackii

var. typica

parat. 4 Classification of the forest tree seads
by the hydrochloric acid and ferric
chloride alcohol solution tests

Introduction:

This experiment aims to solve problems of classi-
fication of some forest tree seeds, mosot which have
been unable to be solved by their morphology lignin
& Maeule reaction, inspection of starch, protcin and
tannin,

In order to catry out this experiment, 8 families,
11 genera and 24 species of forest tree seeds have
been used as materials, and colour reactions of their
extractives have been tested by means of hydrochloric
acid and ferric chloride alcohol solution tests, which
have been employed in the classification of the forest
tree timbers. »?

Materials:

These materials have been collected from Seoul,
Kwang Neung, Cheong Ju, Kwang Ju, Jang Seong,
Mu Ju, Mt. Teok Yu and Wan To Island in 1956
—1959.

Their extractives have been prepared as follows.
(1) Break the testing parts of materials into frag-

ments.

(2) Add 70%

vitro.

methanol 15cc to fragments 1g in

(8) Filter extractive after 2 hours under the ordinary

temperature.

The kinds of materials, their testing parts and others are tabulated bellow.

p. testing part collected locality remark
Thuja koraiensis seed Seoul 1956
Thuja occidentalis ” ” ”
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Quercus acutissima fruit coat Cheong Ju 1959
Quercus variabilis ” ” ”
Lespedeza bicolor var. typica fruit Seoul 1956
Lespedeza maritima ” Wan To Island ”
Lespedeza cyrtobotrya ” Seoul ”
Lespedeza intermedia ” ” ”
Buxus koreana seed Mu Ju 1957
Buxus microphylla ” Kwang Ju ”
Celastrus orbiculatus ” Seoul ”
Euonymus alatus ” Jang Seong 1956
FEuonymus Sieboldianus ” Kwang Neung ”
Masakia japonica ” Jang Seong ”
Turibana oxyphylla ” Mt. Teok Yu 1957
Acer mono fruit coat Seoul ”
Acer mono var. Savatieri ” Mt. Teok Yu ”
Acer formosum var. coreanum 4 Jang Seong 1956
Acer palmatum var. speciosum ” Seoul ”
Acer pseudo-Sieboldianum ” Mt. Teok Yu 1957
Eurya emarginata seed Wan To Islam 1956
Eurya japonica var. montana ”

Palura chinensis var. pilosa shell Seoul 7
PaluraTanakana ” Kwang Ju ”

Methods and reagents:
The methods and reagents which have been em-
ployed in this experiment are as follows.
Methods

a. Add 5—6 drops of the ferric chloride alcohol
solution to 5 cc of the extractive of the material in
vitro.

b. Observe the change of colour.

(1) Hydrochloric acid test. Reagents
a. Add 5—6 drops of hydrochloric acid to 5 cc of (1) Hydrochloric acid ««+ereremrerrerneniinianinies 9.76%.
the extractive of the material in vitro. (2) AlcOhOl +eeeroesuremrierimimaniiniinieny 93%.

b. Heat the above mexed solution. (8) Ferric chloride alcohol solution

c. Observe the change of colour. e 1% alcohol solution,

(2) Ferric chloride alcohol solution test.

Results: The results of this experiment are shown in table 1—3.
Table 8. Colour of extractive.
sp. extractive

Thuja koraiensis tawny

Thuja occidentalis colourless, transparent
Quercus acutissima ” ”

Quercus variabilois yellow

Lespedeza bicilor var. typica
Lespedeza maritima
Lespedeza cyrtobotrya
Lespedeza intermedia

7
V4
straw colour

yellow



Buxus koreana colourless, transparent

Buxus microphylla ” ”
Celastrus orbiculatus ” ”
Euonymus alatus ” ”
Euonymus Sieboldianus ” ”
Masakia japonica ” ”
Turibana oxyphylla yellowish light orange, rather white
Acer mono brown

Acer mono var. Savatieri straw colour

Acer formosum var. coreanum ”

Acer palmatum var. specioum tawny

Acer pseudo-Sieboldianum ”

Eurya emarginata yellowish orange
Eurya japonica var. montana ”

Palura chinensis var. pilosa colourless, transparent
Palura Tanakana ” ”

Total: 2. Hydrochloric acid test.

sp. reaction after 3 hours
Thuja koraiensis yellow
Thuja occidentalis white, turbid
Quercus acutissima colourless, transparent
Quercus variabilis light tawny or yellow
Lespedeza bicolor var. typica yellowish orange
Lespedeza maritima pink
Lespedeza crytobotrya yellowish orange
Lespedeza intermedia pink
Buxus koreana white, turbid
Buxus microphylla ” ”
Celastrus orbiculatus ” ”
Euonymus alatus light pink
Euonymus Sieboldianus ”
Masakia japonica white, turbid
Turibana oxyphylla yellowish light orange
Acer mono deep tawny
Acer mono var. Savatieri straw colour
Acer formosum var. coreanum ”
Acer palmatum var. speciosum yellow
Acer pseudo-Sieboldianum deep yellow
Eurya emarginata yellow
Eurya japonica var. montana ”
Palura chinensis var. pilosa coloutless, transparent
Palura Tanakana fight pink, rather white
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Table 3. Ferric chloride alcohol solution test.

reaction after 3 hours

sp. reaction in early stage deposit clear solution
of upper part

T. koraiensis dark brown dark brown dark brown
T. occidentalis tawny brown brown
Q. acutissima yellowish gray — yellowish gray
Q. variabilis gray dark gray %
L. bicolor var. typica yellow yeliow yellow
L. maritima yellowish green green colourless, transparent
L. cyrtobotrya yellow yellow yellow
L. intermedia grayish indigo greenish blue yellowish gray
B. koreana yellowish green yellowish gray yellowish green
B. microphyila light green, rather white yellow colourless, transparent
C. orbiculatus yellow yellow, little quantity yellow
E. alatus purply indigo purply indigo light purple
E. Sieboldianus light indigo indigo colourless, transparent
M. japonica yellow yellow colourless, transparent
T. oxyphylla dark gray dark gray gray
A. mono brownish deep indigo — brownish deep indigo
A, mono var. Savatieri greenish indigo dark gray yellowish green
A, formosum var. coreanum grayish brown ” tawny
A. palmatum var. speciosum # ” ”
A, pseudo-Sieboldianum dark brown indigo brown

E. emarginata

E. japonica var. montana  #

P. chinensis var. pilosa yellow
P. Tanakana ”

dark brown, ather black —

dark brown, rather black
” brown tawny
taway yellow

—_ "

The above tables indicate the values of their classifications, these classifications have been unable to be

easily conducted by the morphological observation.

tabulated as follows.

For reference, their morphological characteristics are

sp.

morphological characteristics

Thuja koraiensis
Thuja cccidentalis

Quercus acutissima

Quercus variabilis

Lespedeza bicolor var. typica
Lespedeza maritima
Lespedeza cyrtobotrya

Lespedeza intermedia

seed 4.0 to 7.0 mm 1ong, 2.0 to 3.5 mm wide.
seed 4.0 to 7.0 mm long, 2.0 to 4.0 mm wide.

nut pubescent or glabrous at apex, 15.5 to 21.6 mm in diameter.

nut pubescent at apex, 17.7 to 22.1 mm in diameter.

legume slightly pubescent, compressed ovate, base orbicular to acute;
5.3 to 8.2mm long, 4.4 to 6.0mm wide.

legume slightly pubescent, compressed ovate, base acuminate or tailed;
6.0 to 8.7mm long, 3.7 to 6.1mm wide.

legume slightly pubescent, compressed ovate, base orbicular or con-
cave; 5.0 to 7.0mm long, 3.7 to 6.1 mm wide.

legume tomentous, compressed oblong-ovate, base acute; 4.0 to 5.0
mm long, 2.0 to 3.0mm wide.
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Buxus koreana
Buxus microphylla

Celastrus orbiculatus

Euvonymus alatus
Euonymus Sieboldianus
Masakia japonica
Turibana oxyphylla

Acer mono

seed 5.0 to 6.93 mm long, 1.80 to 3.00 mm wide.
seed 5.10 to 6.50 mm long, 2.05 to 3,00 mm wide.
seed indistinct triangular ovate; 8.0 to 4.8 mm long, 1.6 to 2.5 mm

" wide.

seed elliptical to ovate; 4.0 to 4.5mm long, 2.5 to 3.0 mm wide.

seed globose-ovate; 3.6 to 5.1 mm long,
seed globose-ovate; 3.8 to 6.4 mm long,
seed globose-ovate; 3.0 to 6.2mm long,
wings acute divergent; 18.0 to 26.0 mm

2.6 to 4.2 mm wide.
3.0 to 4.0 mm wide.
1.9 to 3.9 mm wide.
long, 7.5 to 11. 0 mm wide.

Acer mono var. Savatieri

Acer formosum var. coreanum
mm wide.

Acer palmatum var. speciosum
mm wide.

Acer pseudo-Sieboldianum
wide.

Eurya emarginata
Eurya japonica var. montana
Palura chinensis var. pilosa

Palura Tanakana

wings obtuse to nearly level divergent; 15.0 to 24.0 mm long, 6.0
to 9.5 mm wide.

wings acute to obtuse divergent; 12.0 to 26. 0 mm long, 5.0 to0 10.0
wings acute to obtuse divergent; 16.0 to 26.0 mm long, 5.0 to 10. @
wings nearly level divergent; 16.0 to 23. 0 mm long, 5. 0 to 10. 0 mm

seed 1.30 to 2.00 mm long, 0.95 to 1.45mm wide,
seed 1.20 to 2.05mm long, 0.95 to 1.60 mm wide.
stone 4.8 to 6.5 mm long, 3.3 to 4.9 mm wide.

stone 3.9 to 5.1 mm long, 2.9 to 4.5 mm wide.

Summary

This experiment aims to solve problems of classifi-
cation of some forest tree seeds. In order to carry
out this experiment, 8 families, 11 genera, and 24
species have been used as materials, and colour
reactions of their methanol extractives have been
tested by means of hydrochloric acid and ferric
chloride alchol solution tests, which have been em-
ployed in the classification of the forest tree timbers.

1,

This is also one of very valuable methods in the
classification of the forest tree seeds as in that of
timbers, but it is necessary that this method is
carried out together morphological observation.
Several interesting points have come to light
during the coruse of this experiment. These classi-
fications have been unable to be easily conducted by

the morphological observation alone.

sp. extractive h.a.t.*
Thuja koraiensis tawny yellow
Thuja occidentalis colourless, transparent white, turbid
2.
sp. extractive h.a.t. fa.t.*r

Quercus acutissima coloruless, transparent

colourless, transparent without deposit

Quercus variabilis yellow light tawny or yellow dark gray deposit
3.

sp. h.a.t. f.a.t.
Lespedeza bicolor var. typica yellowish orange yellow
Lespedeza maritima pink yellowish green
Lespedeza cyrtobotrya yellowish orange yellow



Lespedeza intermedia

pink

grayis

h indigo

4.

s p.

f.a.t.

Buxus koreana

Buxus microphylla

clear solution——yellowish green

clear solution—~—colourless. transparent

5.

sp.

h.a.t

f.a.t.

Celastrus orbiculatus
Euonymus alatus
Fuonymus Sieboldianus
Masakia japonica
Turibana oxyphylla

white, turbid

light pink

light pink

white, turbid
yellowish light orange

clear solution——yellow

clear solution-——gray

clear solution——liggt purple
clear solution——colourless, transparent

clear solution——colourless, transparent

hiat.eeeee Hydrochloric acid test. **f,a.t, coeeer Ferric chloride alcoho! solution test.
6.
s.p. h.a.t. f.a.t.
Acer mono deep tawny clear solution indigo——brownish deep
Acer mono var. Savatieri straw colour clear solution—-yellowish green
7.
S.p. f.a.t.
Acer formosum var. coreanum clear solution~——tawny
Acer palmatum var. speciosum ” ”
Acer pseudo-Sieboldianum clear solution——brown
8.
s.p. f.a.t.
Eurya emarginata without derosit
Eurya japonica var. montana brown deposit
9.
s.p. h.a.t. f.a.t.
Palura chinensis var. pilosa coloutless, transparent tawny deposit

Palura Tanakana

light pink, rather white

without deposit




