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A Comparative Study on the Types of Vascular Bundle
Sheath of Sasa with Those of Bambusa*!

Jai-Saing Kim®*?

The morphological characteristics of vascular bundle sheath occurring on the culm wall were in-
vestigated by using many species of Bambuse and Sasa in order to test new classification method
for endomorphological charateristics of Bamboos.

The results obtained were as follows.

1. As for the thickness of the culm wall in the culm, it was shown that the culm wall of the
Bambusa becomes thinner in propertion to its ncarness to the upper part of the trec, but no
distinctive difference appeared in the Sasa.

2. It was shown that many species of Bambusa ha: a,b types but the Sasa had a’ type and had a,b
types.

3. It was shown that many species of Bambusa had ¢, h, and i types but the Sasa had not them
and both of species had not f type.

4. Tt was shown that many species of Bambusa had c,d.e, and g types, but the Sasa had c,d, and e
types and had not g type.

5. In the classification of Bambusa and Sasa, The method of the physiological classification was

more effective than test of external observation, and it will encourage further study,
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Table 1. Basic vascular bundle types in bamboos

Vascular bundle types

Characteristics

Consisting of one part

(central vascular stand);
supporting tissue only as
sclerenchyma sheaths;
intercellular space with tyloses

Occurrence

In all species with leptomorph
rhizomes throughout the culm
as only type (Arundinaria,
Phyllostachys)

Consisting of one part
{central vascular stand);
supporting tissue only es
sclerenchyma sheaths; sheath
ac the intercellular space
{protoxylem) strikingly larger
than the other ones:
intercellular space without

tyloses

Consisting of two parts(central
vascular stand and one fibre
stand); fibre strand inside the
central stand; sheath at the
intercellular space(protoxylem)
generally smaller than the
other ones

In species with pachymorph
rhizomes growing either in
single-culm-formation (Melocanna)
or in clumps (Cephalostachyum,
Schizostachyum, Teinostachyum).
In Cephalostachyum, as onlytype
throughout the culm; in
Melocanna Schizostachyum,
Teinostachyum in the base
internodes often together with
type III

In clump-forming species with
pachymorph rhizemes(Bambusa,
Dendrocalamus, Giantochloa,
Thyrsostachys); at the base
internodes combined mostly with
type IV,in the middle and upper
parts as only type. In Melocanna,
Schizostachyum, Teinostachyum
combined at the hase internodes
with type 1I. In some Oxytena-
nthera spp. as only type throug-
hout the culm

Consisting of three parts
(central vascularstrand and
two fibre stands);fibre strands
outside and inside the central

strand

In clump-foming species with
pachymorph rhizemes(Bambusa,
Dendrocalamus, Gigantochloa,
Thyrsostachys); mostly at the
base internodes, seldom at the
middle part; always combined
with type III
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Table 1o} 4 2= vhobzb e 48] EAMA HEHRY
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o EfiE7h dete AL Wwikst ot =] 2 2% Grosser
St Liese® = WA%EE A w3tol MR Fmseng #Hi
RS BHAA Y olzl& B3] wmird o IAd 4
#o) Lk EEHRMA (Group, B)olBhoh vhgst e
By, B. 2889 HiE GroupE o SBHEME Heldl=t

GROUP A; Genera having Vascular bundle type I
Consisting of one part; Arundinaria, Phyllostachys,
Tetragocalanus.

GROUP B; Genera having Vascular bundle type IT.
Consisting of one part.

GROUP B;; Genera having type II. alone; Cephals-
stachyum.

GROUP B;; Genera having type II. Combined with
type III. Consisting of two parts: Melocanna, Schizo-
stachyum, Teinostachyum.

GROUP C; Genera having Vascular bundle type III,

Consisting of two parts alone; Oxytenanthera.

£

Table 2. Materials and the location where they were collected

& (BB G No. 30

GROUP D; Genera having
two parts Combined with type IV.Consisting of three

parts: Bambusa, Dendrocalamus, Gigantochloa, Thyr-

astachys.
-

type III. Consisting of

M 2 A&
HEEL HbR A AT EE  Bambusaie] o
47+ 12/ (Plate. 3-4, Table 2, Fig.1)#) SasalBo o
v 1268 (Plate. 1-2, Table 2, Fig.1)o 24 BSfNE
HEAREARE S BEASE R BEKADA Bgshy
onl WERHE BRINS B £ vty @ifge
PG 2eme] ¥ 2 §YIEH BE S Abraive Papers)
AXNE Aol Free Aoz FERez #gov
UBTES B TAA 4 294 9= =% Sampled
KA RS ¢ AA 7] A Soft
E3A &
ol s} Eoldhe] wHE il Bim-S fBEES] HAflel A
Mfle® mME #EEEREY MRMY BES S0 &

paraffine -

Species

Bambusa vulgaris
Bambusa dolichomerithalla
Bambusa dolichomerithalla
Bambusa edulis

Bambusa dolichoclada
Bambusa pachinensis

Bambusa stenostachya

® N ;e

Bambusa stenostachya

©

Bambusa floribunda

=

Bambusa vulgaris
. Bambusa dolichaclada

. Bambusa beecheyana

—
[S-I

. Sasa pani culata

U —
- o

. Sasa janponica

Sasa tsubotana

—_
[%1]

Sasa megalophylla

=

17. Sasa
18. Sasa
19.
20.
21.
22.
23.
24. Sasa morpha purprascens

asagishiana
veitchii

Sasa chartacea
Sasa kurilensis
Sasa ramosa
Sasa tokugawana

Sasa tetewakina

Korean Location
Jetl4r Forest Experiment station,
KA Gyeong sang nam do, Korea,
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usalfol A = SRl M g% o & fEmdAl Wars
o] 9=t el 3 BambusalBol Slol A& 4RET e Mo)

Agon =G Sesafol dolAd v HRT a'Mlo] gl
v}, (Fig. 5)

2z gREAE A 4EE el R
B efllo] Sl eBh hHIFS FMfU) Ut 2ETH
E % R (Vascular bundle sheath of vessels) (Fig. 6)
ol k&9 A& EFEMSH Y (Vascular bundle sheath
of phloem) (Fig. 607 T#9 A FAEREMETH
#f(Vascular bundle sheath of protoxylem) (Fig.6)¢]
=.

3. BambusaB2| &H5S HERS

(1) Bambusa vulgaris Schrader

ke AT 2 fEIA BEdte AT REA
B#EE 15em, BEL 15cmdl #eE kel ohrhel
Z HEE BAC e HRE MR ERE .

Ak MRE 6.8cmeld FREES] FAl L 0.7cm A
ige] BARAAN BREoE AT HEEBS Bt
EfF s a—b—c—d—g—h—e (Plate. 3, Table 3,5. )&
ololedl —fke R Mol d, g, Hol BUAUR e

el AL Heolgleh,

(2) Bambusa dolichomerithalla Hayata

HhBEECZA MR BER Hilde W
Fifael fEgOld R MBS 6~7HA ved BEE 10
m, BEE 15cmel FHe @vFeold. B e
3.5ecmol® BEES] T = 0.8emEA RS BB
A BRBoz AT HEEBEY #URFE a—c—d
—g—i—e (Plate. 3, Table 3,5.)#¢] Ql&=d —ffyo
2 2o}l ¢, gflel Hoktlz d,ifle] A& HeolA

(3) Bambusa dorichomerithalla Hayata

A BEe KENY B a2 AN
2.2 1.9cmoln] FEES FA & 0.4ecmBA MBS &
AEAA BRBCE AT MHERBES #UEFE
a—b—c—d—g—i—e (Plate. 3, Table 3,5.)%lo] 9=
o —#gRe R Hel a,gilo] BRA cHlel A A
o] glet.

(4) Bambusa edulis Keng

& B fEY deidiel omEe MRS B
Bozd BEE 20m, BEE 12emvt HE= A9 o
RN A 3~11Ad vex ffel He A
9 HMBEL 5.3cmelz HEY FAL 1.2omEA MR
o] BARAA BARez B HERBH LK
e a—c—d—g—h—e (Plate. 3, Table 3,5.) #o}
ol —Mez Hot ¢, g, hfle] B a,eflo] A
2 el

(5) Bambusa dolichoclada Hayata

] N2 BEE 20mel o B{EL 10cm
He XY T2 45 6~ s R
o] #118E 4.2cmo)n] FEEY FAlE LlemEA HR
o AR A BEe R MY #ESIMRS #{LE
B a—b—c—d—g—h~—i—e (plate. 3, Table 3,5.)%!
oREd —fie R 2ol g hifle] BUAR a,ef
o] L Holqeh

(6) Bambusa pachinensis Hayata

A e FREEES R EA fEs 10m, BERE
2 6emE = FEY dvFelz HEL 6~0Hd 1}
2ok kel AL 1.8cmel v BEEY S & 0.6cm
24 #EY BAEAA BAEoeR me EEREH
o BLIEFFE a—c—d—g—h—i—e(Plate. 3-4, Table
3,508 e —gpe s AL Hojgirh

(7) Bambusa stenostachya Hackel

A BES FEFEEY BEEoRA BEE 24m 7
®E 15em=E & A AFEA AL 5~6Hd
27 6~8H°l FEH o},

HEY RS 4.4cmolH] RS FAE 1.4cmE A
R BAEAA RABoz [ MEEMEY 8
{tE)¥e a—b—c—d—h—e—i—e(Plate. 3, Table 3,
5.0%0l ol e —fkRg e & xol h,eflo] woten] e'Hl
o] sizlel Hphel dlet.

(8) Bambusa stanostacya CV.

FiERE FTTS) BEEEEe 2 A BEY MBS 4.8cm
oln} fBEES] FTAE 1.9mEA 18 BAEIA B
MEcs A HERBM BUHRFE a—c—d—h—
g—e’—e(Plate, 3,5.)#¢] ¢l —iMY S E Ho} h,e
Mol Bz e'Blo] e Aol Hggel A

(9) Bambusa floribunda Zollinger et Maur

HEDMEY Sl e A FEd £&EE 3m,
BEe 1.5cmql Bl A Folct, HEle MR
1.0cmel o] #EES] FA = 0.3emz A MY FAE
A EREeR [ #HERENS #UEHFE a—b—c
—d—e’—g~h—i—e (Plate. 3, Table 3,5.)%le] ¢] =1
#3] e'Ble] gluR o] Holden geflel Wi
b, e’Hle] 3 & Hel gl

(10) Bambusa vulgaris var. striata Naki

A BHES HBMEe] Siste BAEWS TR
A BEx 15m, BEL 15eme Ky ArtFeolzm 2
~10Ael el vtew 6~9HF ] BBl Rk
P 3.5cmo] v RBEES FAE L 3emzA R &
AR A BABoR mY EEFRWBRY BMEMEF:
a—b—c—d—g—i—h—e (Plate. 3, Table 3,5. )%} 9
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each nodes by Bambusa

g 1 5
Layer : -
Species \ 0 l M { I Y t M I ! 0 M } I
Bambusa vulgaris a, b, c,d, jg.h h,g.g, ea,b,c,d g'h h,g,g’e Ja,b,c, djg,h h,g,g',e
g
Bambusa dolichomerithalla a,c,d, g g.g,1 |g.8¢e jacocglgegi lge a,c,g g, g g, e
Bambusa dolichomerithalla a,b,c.d g’g’a, g.ge abediggagge abd lggglige
y 1 1
Bambusa edulis 3":' G G 'g,h,h h,h,g.e|a,c,c,d jg,b,h  |h, b, g% ja,c,c.d |g,g,h hhg'c
Bambusa dolichoclade a,b,c,d,lg,h,a,hig. 8, 2%, ja,b,c.d [g,h,a'h,lg, g, g%¢,la, b, c,d, g, b, h'i g, 8,
’ d, g i 1 d, g i 1 g
Bambusa pachinensis a,c,d, g |g,2,1 |g.g¢e%e ja,c,d,g g, h gl g.8¢ lac,d g hglilgge
a,b,c,d,|h,h, h,|h,h,h’% {a,b,c,d, |h,h, b’ |h,h, h'e’la,b,c,d, lh, h,ee ja,b,c,d,
Bambusa stenostachya 4 d hi,h 1 ' 4
Bambusa stenostachya 3’.3;}2'[1' g:}" b b d, e 3, %C'd: gl,h.h'h, h,g,¢ i, b,c,d,th,h,h'i bh,g,
Bambusa floribunda ab, c,d, dlg, g,8'2, |h, g, e, ¢ ia,b,¢,d,|g,g,¢,i,nh, g, €’ e’a, b, c,d |g,g.i,h h,e,¢
’ g,i’h d
Bambusa vulgaris 3, l;, i,,c' h, h, h'i E.h.h g, 3 }é',f{,c’ h,h, b E,h,h g, Z’,E”lcx’d' h,h,h’i h,g,e
Bambusa dolichoclada 3: B: }_’l’ ¢ ?’ h,2'h, 2’ h, ke’ 3: ‘131- b,c, ?, h,a’h,/h, h,e’¢’ 2}‘; b,c,d.|h,h,a,i |k, h,e’,
, a,b,b,c,th,h,a’hjh, h,i,e’ja,b,b, ¢, [h,h,a’h,lh, h,ie’ja,b,c,d,[h, h,h'i |h,h,i,
Bambusa beecheyana cddhlb e e ddnh e e dh ' e 1
\ . Nodes 15 20 25
\\ T e — Ty T
Species ~Layer 1o | M I o | M | 1 o | M I
Bambusa vulgaris a,b,c,d |g,h h,g,e !
Bambusa dolichomerithalla a.c,g Ig.81 [g.e a,c,8  |g,8 e, e
Bambusa dolichomerithalla a,b,d lg.g g, e
Bambusa edulis a,c,d lg,g.h |h,g,e Ja,cc,d jg.g,h lge,e a,c,d g h g, e
Bambusa dolichoclade a.bc.dgh b lg.g e’ ja,bcd g h g e
’ 4
Bambusa pachinensts a,c,d g, h,i [g.g,e
Bambusa stenostachya h,h,bh’i (h,e’,e a,b,c,d jh,h,h’i h,e’,e [a,b,c,d
Bambusa stenostachya i‘ be,d, bbb he e jac,d (hhi he
Bambusa floribunda
Bambusa vulgaris i,c,d,g, h,h,i |hh,g'e i-c. d,g./h,h,i |h,ge
Bambusa dolickoclada iil, b,c,d.th,h,i  th,e,e’ [a,c,d,h|h,h,i |h,e ;
Bambusa beecheyana 3, ‘131' ¢,d,lh,h,b’i [h,h,e’e ja,c,d.h [h,h,h’ jh,h,e’e |a,c,d,h ih, h,i |h,ee
, |

ol —BMHeE Bol Bt h,gHle] WA= o, ifl
ol A& el g1+,

(11) Bambusa dolichoclada Hayata
mEdeh de RET REMEL 24 Hed MR
£ 3. lcmold BEEe] Tl 1.2cm2A RS BH
el BAmez [ #ERWN BUFER T a—

b—c¢—g—d—h—i—e’—e (Plate. 3, Table 3,5.)%
ol Gledl —Rkfho R Mol o'Flo] Sl Aol el H
3 b,h,e’Be] @gter a,cBlo] F& s,
(12) Bambusa beecheyana Monro var. pubescens
& HEe PREREREES AT R4 BE 2m, BE
16cmol v FAkle] S 7.8cmolr] fEEY FAl =
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2.9em2 A R BRI BBz @ #%
AR #LEFE a—b—c—e—d—i—h—e (plate 3,
Table 3,5. )Mol evl —fivow Rol e'Mle] Y&
Aol #el behBle] Bgtor a,ific] AL A
o] A=,

4. SasaMB2| &HES MEFHE

(1). Sasa paniculata, var. Dutakensis f. nebulosa
Makino et Shibata.

A EES B duisEd Ao FEeEA fgi
9 —dhflie] o] FEel e IBBe el ok Rt
B HHAE BEc 1.2melr] BELE 0.42cmelz i
g FAE 0.12emz A P BIEAAN BRANEoz
[ EERER S BEIERE c—d-—e(plate. 1, Table
4,5.)%ol L& die] w& sAolglsl

(2) Sasa japonica Makino

X BEE BAY FMFELEA RE= FRAT B
Be 2.2meln ML 0.54cmolzm A FAE
0.1demz A ¥ FAED A BAEo Rz WY EE
BIPR BILIFEFE c—d—e(plate. 1, Table 4,5.)%
ol gl —HAve R wof ¢, dfle] e gl

(3) Sasa tsuboiana Makino

A B BARRESRA 9@ £Fd % A7
2 o ¢ Btz EREL BRc 2.0mely BEE
0.5lcme] 2 EEe] FoAlz 0.3lemz A MES BIE
dA4 BHELZ | HERPIY #EEFE c—d
—e(plate. 1, Table4,5.)Hel g Erl —lAYez R}
d,eBlo] g Holgirl

(4) Sasa megalophylla Makino et Uchida

# e FREESREA e RS Jdov &
< "ol g

itz R BEE 2.8molv] BEL 0.68cmel =
fiEEe FE 0.15cmEA HHY BAEAN EAR
o2 HY #HEERH Y MEEFE c—d—e (plate.1,
Table 4,5.)%e] gled —iMez Bop diio] B
# o] %<t

(5) Sasa gishiana Makino et Uchida

rEEEeZA B o] ol Rez #AY
BEE 1.emoln BEL 0.44cmolz HiE FAl:
0.15em2 A AR BARAA BRABEL2 A #E
B¥aM el WLMEFE c—d—e(Plate.1, Table 4,5.)%
ol el —ikAye 2 mot chie] B oA

(6) Sasa wveitchii Rehd

AtELe BEY AMe FiEy FEozA BB
3 EHS BEE 2.4mols] BEE 0.49cme] = BEE
o] FAE 0.16ecmz A MR BRI BAELE

M #ERHRY #MLBERFE c—e(plate. 1, Table
4,5. )Mol o —fEy o s wol eflo] $e Helgloh

(7) Sasa chartacea Makino et Shibata

Z it HAkd Ao il HEo2A Hit
2 HRE Bl 1omoly BEL 0.4lcmelz BE
o FAE 0.12em2A MR FBHEAN BAELR
AR MR HIRES LR = c—e(plate.1, Table 4,
5)Melded —Mpe s wol dAilel glla cHiel
we dolgid

(8). Sasa kurilensis var. gunuina Nakai

# gL A dekEs AN Bl HEsz4
Bt duFeld. A¥E HHES BEE 1.8melH
B 0.6lcme] 2 ALY FAlE 0.16cmzA HEY
BBl BARLE BT EERERS SUEFe
c—d—e(plate,1, Table 4,5.)%c]gl=] —HEMoZE
Bol ¢, efllo] F& ol

(9) Sasa ramosa Makind

# e AXxFEEezY 9 oA Aole
12cm 32 2emolv] XEAE HaoR BOR. RAH
Z AT BEye 1.omeln] BRE 0.37cmo] 3 HBEE
9 7l 0.1lemzA KRS RABAA RAEos
g SR BMLIEIYE c—d—e(plate.1, Table
4,5 )# 0] gl el —BRio 2 Bol cHle] B Holgle

(10) Sasa tokugawana Makino

& Mg FREEoZA 9 REER HitHez
A "o 9 A= gz =FA 32 = Ut REz
BT AT BEE 1.5molo FBEL C.72cme] 2
g A E 0.19em3 A KR BARAA BARE
o2 HE HEREWAY BEEFE c—e (Platel,
Table 4,5 )8l v —Miyez Mol dBIE gz
cHio] B el

(11) Sasa tetewakiana var. glabrifolia Makino

& e B9 N FEezA A= 28 ©
o] gl Aol d~ldem, B 1~1.3cmzEA HEZ
HHET BEE 2 Imols BEL 0.655cmo] = FEEs] F
AE 0.17cmzA #Re BAREAA BREFezr B
e En e MUEFE a'—c—d—e (Plate.], Table
4,5 )8 gl —gEHI o 2 sl &3 a'fle] glE A
o] ol efie]l ®& Holgltt

(12) Sasa morpha purpurascens Nakai var. Bor-
ealis

& gL B quigEs Sl viete] Bl 4
fidelgon Rz HFHE BEE 1.8mol REL
0.63cmol = BaEe] Tl & 0.16cmzA MRS BB
A BMELE FT WEREBIY BLFFE a'-ce
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Table 4. Type of vascular bundle sheath in each nodes by Sasa

T\\:\i N -77”:\ Nodes| '1 T 9 1 5 1 ' B 74 o
Pecics \L"‘yef_ojM§1 ojmM|1 oMo w5 1

Sasa paniculata, c d e ¢ d { ¢ | c d e

Sasa japonica c,cl d,d e c, ¢l d,d e c d,dl e ¢ d,d ¢

Sasa tsuboiana c,el d,df el ccf d,d e c d.di e c d,d 3

Sasa megalopphylla c d,dl e c d,di e

Sasa asagishiama c c,d| ¢ c c,dl e c c,d e ¢ «¢d S

Sasa ueitchii c e,el e c e,e] e c e,e| e c ¢, e 3

Sasa chartacea c c.el e c cel e c cel e c e €

Sasa kurilensis c c,d| e e ¢ c,d e, ¢ c c,d e, €

Sasa ramosa c c,dl e c c,d e c c,dl ¢ c ¢, d ¢

Sasa tokugawana c c.el e c c.e e c ce| e c c,e e

Sasa tetewakiana a’ c,di  e,el a’ c,d e, e a’ c,d c, € a’ c,d e, ¢

Sasa morpha purascens a’ c,el e a’ c,a e ' a’| ¢, a e a c,e e
e Y e o1
Species VL»'f‘"er oM™ 1] 0| M1 olmj1|o|m]|1 olM| 1 |

Sasa Pamculata, j '

Sasa japonica c d,di e c d,d; el c|d,d e ;

Sasa tsubsiana c d,dl e c d,dj el cld,d e f

Sasa megalophylla c d,d e c d e [

Sasa asagishiama [ c,d| e c c,d e

Sasa veitchii c e,el e c e e ;

Sasa chartacea c e e c e . e i I

Saga kurilensis c d,e] e, e c d, e el c|del e ;

Sasa ramosa c c,di e ‘ |

Sasa tokugawana c c,el e c ce e i i

Sasa tetewakiana a, c,d  e,e a’ c,d el aicd e| alc ,d] e

Sasa morpka purpurascens a’ c,el e a’ c,e el a,fcel e ; ,ei e| a' | cel e
(Plate.1,2, Table 4, 5.)#lo] ¢l=v] —AH 2 ¥o} ololm a’fMs} ML 4:8 ¢lglel. (Table 3,4,5. Plate.
a’fie] iz Zlo] Hrgkol Az eflo] WL wHolgct. 1,2,3,4) Grosser’»%¥ 1= efffo] & RS [ type; A

MEold E uhsh A& HES Ed 2w AF  Groupeldm HRx & Mol A& AL I type; B
AR A TEY RS Bt HEL Folu R Group, gf¥e] 1= 21& H type; hile] 9z A& IV
e s, BRI B, BES AEY Rkl K typeet 3 Mk WAl e I g, k& D Group

gz ARy RS BEY HFES A o9
Yoebel Sl shA BARe] R0} e LiY &
#9] GrosserL®® Liesel,® o]l ko] #EFWMS
Bl £; ?‘l AT BRI G ot o5 BRA
#e s d¥e Bifael RiEstd o

V}a}/ﬂ ¥y SasaBSL FT2E BambusalBe W
feo] B3 A RPT MRS BRI o]F EF
el F#sted B ERE Eidld £ vk SesaBY 4

JEoll & aflo] 23] gldlz a’fle] Y& THRIG L
= BamburalB & Fl-S 2T Mol Y Aol HK

oleb it
131‘/} %‘;"%7} FAretel & wvlel (K3 Bambusa®
= 5T MG 2ol i 'Blo]l Uty HWEH SasalBol
= a’flle] gvte FEEL A2 Hloletn LR
whebd Dl A #%Estad Zulgt ol Bambusall
3 Sasalfel JERES BN YR AN=g B
et mol o] 7o) %3 Sub genustt Section el ¢
ol 2] BHL LB otz ERG
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Table 5. A comparative chart of vascular bundle sheath
Type
Species P
”» ()
29 0 agcv: ?gc'_a b o2
a a b c d e € £ g h i
1. Bambusa vulgaris 0 0 0 0 0 0 0 0 0
2. Bambusa dolichomerithalla 0 0 0 0 0 0
3. Bambusa dolichomerithalla 0 0 0 0 0 0 0
4. Bambusa edulis 0 0 0 0 0 0
5. Bambus dolichoclada 0 0 0 0 0 0 0 0
6. Bambusa pachinensis 0 0 0 0 0 0 0
7. Bambusa stenostachya 0 0 0 0 0 0 0 0 0
8. Bambusa stenostachya 4] 0 0 0 0 0 0 0
9. Bambusa floribunda 0 0 0 0 0 0 0 0 0
10. Bambusa vulgaris 0 0 0 0 0 0 0 0
11. Bambusa dolichoclada 0 0 0 0 0 0 0 0 ]
12. Bambusa beecheyana 0 0 0 0 0 0 0 ]
13. Sasa paniculata 0 4] 0
14. Sasa japonica 0 0 0
15. Sasa tsuboiana 0 0 0
16. Sasa megalophylla 0 0 0
17. Sasa asagishiana 0 0 0
18. Sasa veitchii 0 0
19. Sasa chartacea 0 0
20. Sasa kurilensis 0 0 0
21. Sasa ramosa 0 0 0
22. Sasa tokugawana 0 0 0
23. Sasa tetewakina 0 0 0 0
24. Sasa morpha 0 0
5. Holttum, R.E. 1956. The Classification of bamb-
Bl B X WM oos. phytomorphology, 6:73-90.
6. Hottum, R.E. 1958. The bamboos of the Maalyan
. Grosser, D. and W. Liese. 1971. On the anatomy Peninsuld. Grad. Bull; Singapore, 16:1-135.
of Asian bamboos withe special referenceto their 7. Holttum R.E. 1972. Letter to prof. Dr. W. Liesed-
vascular bundles. Wood Sci. And Tech Vol.5: ated, 16. Feb.
290-312. 9. &fEd. 1957, FWEMY MEEREA Y TEE
. Grosser, D. and W. Liese. 1973. Present Status i BT, BEfAKEBIAZERRSUAE. 14 :177-182.
and Problem of bamboo classification. Jour. Arn- 9. &y, 1975. MFHEY HEHRM KT WE
old. Arboretum, Vol.54:321. By W REAEEIE 25 1347
. Grosser, D. and G.I.T. Zanuco, JR, 1972. Anato- 10. &fed:. 1975 BhbEE O HFES EERE
my of some bamboo species in the philippines. ke JHRETRE B, 9 EEABREIREER,
philippine Jour. Sci., 100(1): in press. 1-23.
. Holttum, R.E. 1940. The classification ¢f Mala- 11. &7ed. 1977, JEILAES HEER BEERD

W HENBEEE.
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12, Li, C. CHIN and H.S. YAS. 1962. Further ana-
tomical studies of some chines bamboos (Orig.
Chin. engl. Zsfg). Acta Bot. Sinica 10:15-23.

Outer layer Middle layer Inner layer

Plate 1. Each internode of Sasa

Plate 2. Internode of Sasa

13. Linne, C. Vom. 1953. Species plantarum: 1-120.
14. Prigfiie. 1932, #ropig. BEE ¢ 20-185.

Outer layer  Middle layer Inner layer

Plate 3. Each internode of Bambusa

Plate 4. Internode of Bombusa pachinensis





