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ABSTRACT

KWON, Oh Yong (Dept. of Botany, S. N. U.) Studies on the identification of
Pleioblastus Simoni in Korean Bamboos. Kor. Jour. Bot. V(3): 5—10, 1962

Studies on the anatomical observation of Bamboos distributed in East-South Asia
for systematic botany were scarecely reported except for the morphological studies
on Bamboos, which was investigated by Dr. Hiroshi Usui, ¥4 present author® and
others. Recently it has been certain that it could be hardly classify some species of
bamboo family without this work.

For this reason the author reported the anatomical studies on Korean bamboos in
1959, and furthermore- the author intended to identify the two species of Plzioblastus
Simoni Nakai in Korean bamboos by studying the characteristics of internal structure
and qualitative assay of free amino acid containg in Pleioblastus Simoni Nakai (1D, (2).

In view of fact that there is some diferences between two species, it is likely to
be identifiable completely different species ome another. Futhermore, a lot of characi-
eristics surveyed by the author were as follow: It was reassumed that two species
cultivated under same conditions for three years were different alternately in the
species of Pleivblastius Simoni Nakai. At the same time, these studies could clarify
some evolutional processes of bamboo family. On the other hand, it was found that
two species had not only the obvious difference in aerenchyma, the size of thick~
walled parenchyma and bulliform cell, but also the internode of Pleioblastus Simoni
Nakai(1) is longer than the other, the speed of growing is more rapid, the leaf of
former is narrow and that of latter is wide. The free amino acids containg in each
species were found as 18 kinds, especially Pleioblastus Simoni Nakai (2) had not
Histidine in spite of containg in Pleioblastus Simoni Nakai (1).

From the characteristics and the experiments described above, it seemed to the
author that Plefoblasus Simoni Nakai (2), which was growing at the region of Pohang
in Korea, was a variety of Plefoblastus Simoni Nakai (1) which was growing at the

region of Ulsan in Korea,

INTRODUCTION

It has been recently acquainted for us that many kinds of Bamboos were distributed over Korea, Chi-
mna, Vietnam. Japan as the main particular product of East-South Asia. They are well grown in all

the region of Kyungsang-province, Chunla-province which are belonging to the temperate zone of South
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Korea. Owing to the develocpment of handicraft ip this country, the artificial cultivation of Bamboos
i3 mere increased than hefore, Few the literature on the study of Bamboo is published as yet with the
exception of studies on Sasa mipponica and Pleioblastus Chino®® of Dr. Usui, and there is little
reliable information availakle at the present time concerning the anatomical study on Bamboos,

For this reason the zuthor reporied on the anatomical study of Korean Bambcos at the convention of
the Botanical Society in 1958 throughout the working for one year. Having collected 9 species of 4
genus in Bambusaceae of Korea, the study was compared with the main vein, side vein, size of vascu-
lar bundle sheath, thick-walled parenchyma, bulliform cell and inmtercellular spaces. At that time
there were some questions derived form the anatomical comparison betwesn Plefobiastus Simon: Nakai

(1) and Pleioblastus Simoni Nakai (2).
In order to investigate aforecited some questions, T have been studied on the anatomical identifica-

tion between two species and on the qualitative assay of frec aminc acid by paper chromatography

from 1959 to 1962, and then the author is now willing to describe the result of experiments.
MATHERIALS AND METEODS

The two materials of uninvestigated problems were Pleioblasfus Simoni Nakai (1), which was growing
at the region of Ulsan, Pleiobiastus Simoni Nakai (2), which was growing at the region of Pohang.
These two species were transplanted at the same place of Youngchun ares on April 4, 1959 and were
cultivated for three years under the same conditions.

Apatomical method. Having manipulated by Johansen Paraffin method, these materials the author

observed the middle part, tip part, petiole part of the mainvein under a microscope and found out
the value of average in.the anatomical size, Every preparation were cut with the thickness of 10 and
stained with double stain, Safranin and Fastv green.

Before cutting the materials, it was so hard that was softened by Lhyvdroflouric acid, According to
above methods the author made one hundred preparation every materials, corrsctly compared with
one another the vascular bundle, size of vessel, thick-walled parenchyma, vascular bundle sheath and
bulliform cell by the micrometer.

Qualitative assay of Amino Acid. The preparation of sample for paper chromatography was manipu-

lated in the following method; The amino acids of material which was growing some part of meristem
situated on the tip stem of Bamboo were extracted by the common method of Moore & Stein, and the
Jon Exchange resin was used before concentration. Theyare an extracted method and developed method of
amino acids in the detailed processes which :;\re carried out this experiments.

Firet, 3g. of dry material powder was taken as a sample and was extracted 3 times 1o 30% ecthanol
--Sample was added with 40ml. ethanol for 24hrs. Dreg after the first extractien was added with
30ml. ethanol for 12 hrs.and dreg after the second extraction was added with 20ml. ethanel for 12 hrs.
--and the dregs were excluded every time by centrifugation (50C00/times/min.) for 5 minutes, The exit-
acted solution was mixed well with three times of chloroform, and the mixture was put agide until
the separtating layer is clear, and then the upper layer was used for lon Exchange. The liquid filtered
from this column was concentrated at lower pressure and 40°C, until the semple solution becomes 1. Sml.

Secondarily, the development was proceeded two dimensicnzl with Toyo paper 50 (23cm»33cm),
in the constant temperature chamber of 18—20°C, and the sample spotiing on this paper was taken
0.006m]. as a standard. The solvent used was water-saturated phenol (1:I) for one dimension, and
butanol acetic acid solution (Butanol: Acetic acid: Dist. Water 4:1:5) for two dimension. Being fini-
shed the development, the paper was dried at 30—40°C and sprayed with 0.2% ninhydrin sclution.
The Rf. value ¢f the spot which appeared at 30—90°C was compared with that of each standard
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amino acid and the Rf. value found with several repcris are added to these results.

EXPERIMENTAL RESULTS
Anatomicz]l characteriatics.

The etructure vascular bundle: There are the collenchyma of 20—23: under koth epicermis, many

sclerenchymatous cell inside of crossed lsaves and some vasculer bundie near the middle part of crossed
leaves. Generally the thick-walled parenchyma and collenchvra of petiole is thickened more than the

other tip and middle part, and the thick—walled parenchyma iz well differentiated. Especially the st—

ruciure which is situaved in these two species of Pleivhlasizs genus is different as follow:

Table 1, Thus many differences in the structure
T T T T i T -_r;a;:; :; ' of vascular bundle appeared as Table 1 des-
- ! - .
. . .. . . , ite of the same species. So it is assumed.
Pleioblasins Simoewi Nakai (1D ] 120—1 » - -
—_———— _ — that these two speciss are different alren-
Pleioblcstus Simoni Nakai (20 ] 55—100~

ately in view of the anstomical observar-

iom.

Vascular bundle sheath: This is similar to the circle form, enclossd with xylem and phloem, and
it is situated under the middle part of main vein. There is not nearly different between vascular
bundles of two species. they have about the thickness of 10—20y and it is composed of many small
cells as the cizcle.

Vesscl and Sieve tube: Sieve tube generally consist of small sieve cells like the hali-circle form and
it is apparently differed (rom vessel because of vascular burdle sheath situated cutside. Three vessel

which are situated at the upper part are the pittad vessel or ring vessel, and the size of structure is

as follow:
Table 2. In Table 2 it is not meny differences.
Species T T Giamercs between two species of them.
B [ i - Thick-wall nchyma: Thick-wall-
Plemmastus Simoni Nakal (1) j 20—22n walled parenchy sTvE
- _— ed parenchyma which consist of many sc-
ﬂwaa stus Smaoxzu Na;ca1 () ( 20—21«

lerenchymatous cells form ths most part

of mesophill in the main vein of leaf. Thick-walled parenchyma around vascular bundle is small

cell, but it is gradveily crowded with large scierenchymatous cell, The differemce of thick-walled

parenchymz thickness hetween two species is as telow:
Table 3. The difference in this table is 10w
= . ; i in? rboos which belong o mo-
Spacies [ thickness Side vein: Bamboos whi g to
- T ) i -t nocotyledon have a parallel venaticn and
Pleioblesins Simoxi Nakai (1D } 70—80+ 7 P
—_— — — they are connected with the anastomosis.
Pleichiastus Simoni 1‘4ak;1 2 ] GO——:OH

Side vein means s0 a paraliel venation of

Jeaf that it is situated on a certain distances. Thers is side vein at both side of main vein, the situation

of side vein sertled according to the ocutside structure of each species and there is no thick-valied

g

paxencb:«‘na around the vascelay bundle of side vain such as main vein,

Table 4
= . Side vein that is smaller thap the vas-
Spacies : ] dla’l" ter
i ' cular bundle of main vein has & litrle di-

P’ezobla*tv(f Simoni Nakai (1)

- frerence between Pleisbiasius Siwwoni Na-
Ple stus Simoni Nakm 2) | 85—93u o .
® C i i kai (1) and Pleioblastus Simoni Nakal (2).
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Other Characteristies

The difference of growth between two species: The growth of Pleioblastus Simoni Nakai (1) is
earlier than the other in the same condition of culture eaviromment. At the same iime the reprodu-
ction rate of the former was more active than those of the latter as much as anybody obviously can

distinguizh them.

‘Table 5. The inside siructure of leef:

] . \ = There are many stomata, bulli-

Species 1* 2% 3=

Pieioblastus Simani Nekai (1) | 10—150m| 20—23cm| 50—60c

form cell in the upper epider-

mis and manv long cells under

Pleioblastus Simoni Nakai (2) l 8—12’.c:rn’J 13—15¢m, 28—35:m the upper epidermis. Aerench-
1: The height of stem grown for one month yma is greatly formed into the
2: ” for two month ingide of leaf according to the
3 ’ for three month difference of each species, th-

ere are also many stomata in
the under epidermis of leaf and the elliptic spongy pareachyma on the upper part of leaves.

Small vascular bundle is situated near the upper epidermis at the base of spongy parenchyma from
the main vein to all the side vein. Particularly the aerenchyma of Pleioblastus Simoni Nakai (1) is
much developed than the other because of having large intercellular space. It is presumed that we can
identify the difference between two species in this point of view.

The arrangement of vascular bundle: There is a large vascular bundle in the inside of main vein
and are many small vascular bundle in a ring form around large vascular bundle. Small vascular
bundles which are arranged in 2 ring form on the sectioned middie part of main vein were smaller
than the vascular bundle of petiole. Some anastomosis are situated between the main vein and the
side vein and some small vascular bundle are arranged in a streight line on the upper part of spongy
parenchyma. Thus a number of small vascular bundle in anastoriosis is different by a kind of leaf.

Assimilation tissue: There is thick walled parenchymea so called assimilation tissue between the
-upper epidermis and the under epidermis. A lot of chlorophyll are contained in each cell of assimila-
tion tissue and a number of ceil in this assimilation tissuz azre adoptly differentiated to carry much
assimilation matters. The palisade parenchyma of leaf consist of two cell layer and it is bordered
with spongy parenchyma near the under part of leaf, but we can hardly find a obvious difference
between two species.

Bulliform cell: 1t is much cdeveloped in Gramineze as the characteristics of them and it has not
any chlorophyll, contains much tannin in the cytoplasm with non-color. The difference shown in a

size of bulliform cell between two species is obviously found.

“Table 6. Intercellular space: There are many
Species J thickness intercellular space between the palisade
Pleioblastus Simoni Nakai (1) } 70—80y parenchyma and tbe spongy parenchyma,
and it is helped the aerenchyma by adop-
Pleioblastus Simoni Nakai (2) | 4065

tel differentiation. Especially the high

differentiation of aerenchyma means that
-the intercellular space is much developed. This intercellular space seems to be a cell, but it has not
any so chlorophyll that it is distinguished from the assimilation tissue. Many difference between two

-species is apparently appeared in this intercellular space and parenchyma; Pleioblastus Simoni Nakai
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(1) has large intercellular space, but on the contrary Pleioblastus Simori Nakai (Z) has smaller

.intercellular space than the former.

Fig. 1. Qualitative Assay of Amino Acid contained in Pleiodlastus

Stmoni Nakai.
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1. Aspartic acid 2. Glutamir acid 3. Serine
4. Glycine 5. Arginine 6. Asparagine
7. Glutamine 8. Threonine 9. Alanine
10. Unknown A 11. Tylosine 12, B-Alanine
13. Histidine 14, Tryptophaine 158. Methionine
16. Penylalanine 12, Valine 18, Leucine~Tso Leucine

The free amino acids contained in Ple-
foblastus, 2 species were found as 18 ki-
nds, but ome of them was not to be
identified yet. The qualitative coatent
of free amino acid contained in Pleiobl-
astns Simoni Nakal (1) was similar to
that of Pleioklastua Simoni Nakai (2),
when Rf. value of free amino acid was
measured on the paper with chromatog-
ram. The correct differences between
two kinds, however, was indicated that
the species of Pleioblasius Simoni Nakai
(2) did not contain Histidine, while it
them in the specles of Pleioblssius Sim-
oni Nakai (10.

The distribution of free amino acid in

each species is shown in Table 7.

DISCUSSION AND CONCLUSION

Nowzdays a few of people have scarcely begun the study on the external features of Korean Bamboos

-and some studies on the extrernal features of them have been only acquainted for the author, However

it would be likely that the research direction due to scientific systematics attempts mot only in the
-external features of plants, but alse has to identify each species at the base of obvious amnatomical

atudy and physiological diversity. From the biochemical aspects as the other aspect,

if it is true

that the characteristics of the species and its sub-division are naturally inserted into the physiology
of the organism and its relation with ifs ecological niche, it is to be expected that the biochemical

trzits which are transmitted from organism to organism. The utility of superspecific categories is

above all to enable us to express our views on the

-probable nature of physiology. As Calman®® gaid,
"“the characters most important in taxonomy are

-those which maintain themselves unchanged throu-

gh het greatest of range of variation”, Having co-
nsidered this important point, it seems to the aut-
hor that the system of classification in bamboo fa-
mily could be studied.

First, many differences between the two species

"have especially appeared in the structure of vascu-

lar bundle of mainvein, intercellular species: the
difference in the structure of vascular bundle of m-
ain vein is about 43y between the two ispeces and it
appaered many difference as Table 1.

Secondarily, the two species were comaered with
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acid

Pleioblastus
Simoni
Nakai (2)

Pleioblastus
Simoni

Nakai (1)

Aspartic acid !
Glutamic acid |
Serine

Glycine i
Arginine |
Asparagine |
Glutamine ‘
Alanine

Tylosine

Threonine

S-Alanine

Histidine
Tryptophane
Methionine
Penylalanine

Valine
Leucine-Isoleucine
Unknown A

Total
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" a little difference in the structure of vessel, the differences of 10y in the thickness of thick-wailed.
parenchyma, the diffcrence of about 26 in bulliform cell and the difference of abeout 10, in the side vein.

Thirdly, there are some difference in the external structure ¢of fhs {wo epecies; the leaf of Plei-
obiastus Simoni Nakai (1) was moere narrcw than the other and in the length of siem P. Simond
Nakai (1) was longer than the specics of P. Simoni Nakai C‘2).

Finally, there are some diffcrcnces in the gualitative aszay of free amino acid between (w0 species

which i shown in Fig. 1.

Syathesizing above all stziementz svnoptically it must be gure that the two spacies are cuite dif-
ferent io each other and it is. therelose, assumed that ‘Plefodlastus Simeni MNakal (2) is proper to ke
placed in a taxonomy of Pleivblasius Simoni Nakai(l).

The auihor wishes to express his cordial thanks to Dr. Min Jai, Lae for his helpful criticism through--
out the progress of this work, Iz is also thankful to Prof. Soon Woo, Hong for his keen interest
in the problem, guidance and encouragement, He is deeply indebted to Dr. T.H. Chung for his idea-

tification of the specimen,
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