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Cellular Structures in Culm Internodes of Three Phyllostachys Species,
Madake, Hachiku and Mosochiku (1)
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Table 1 Internodes examined in sample culms of three bamboo species.

Species  Internode No.  Lengh Diam Galmall thices

Madake B. H. 7 26 5.3 7.2 60— 7.1

Lmax 17 35 4.9 50—~ 41— 5.3

Upper 30 20 2.8 3.2— 25— 4.5

Hachiku B. H. 11 2 4 5.2 59—~ 53~ 6.3

Lmax 24 36 3.8 43—~ 40—~ 5.5

Upper 36 24 1.6 2.9~ 2.6~ 3.0

Mosochiku B. H. 8 23 105 11.8—~11.0—-12.0
Lmax 27 29 6.6 7.0~ 6.2~ 8.2

Upper 41 23 2.7 34— 34— 4.8

Madake (Phyllostachys bambusoides ), Hachiku (P, nigra var. Henonis), Mosochiku (F. pubescens); B. H.:
internode at breast height, Lmax: the longest internode, Upper: upperinternode having the same length
of B. H. internode; No.: number of internode from buttend of each culm; Diam.: diameter at the middle
of each internode; Up.—Mid.—Lr.: culm wall thickness at the upper, middle and lower part of each in-
ternode.

Sample culm height: madake 12.10m, hachiku 11.75m, mosochiku 12.85m.
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Fig. 2. The silica cells in madake epidermis at the middle of B. H. internode.
A: surface and radial section of epidermis, Arrows indicate silica cells; B: epi-
dermal cells in a tangential section. Arrows indicate silica cells; C: an enlarged
view of a silica cell. Arrow indicates siliceous inclusion; I: a schema of epi-
dermal cells. 1: surface view, 2: sectional view along the dot line in 1. a: thick-
walled long cell; b: silica cell; e: thin-walled short cell (cork cell).
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Fig. 3. An EDS examination on mosochiku epidermis at the middle of the
Upper internode.
A: surface view of carbon-coated epidermis. Arrows indicate silica cells
brightened by their siliceous inclusion; B: Si mapping on the same area
of epidermis shown in A; C: EDXA spectrum on a silica cell.
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Table 2 Diameters, number and areal percentage of vascular bundies with fiber groups on the trans-

verse section of culm wall.

R-diam. (mm) T-diam. (mm) Number Area  of
Species Internode of Vg+T° Vs+F
Vs Vs+F Vs Vs+F (/sq.mm) (%)
Madake B. H. 0.21 0.51 0.31 0.4 3 4.1 45
Lmax 0.2 4 0.47 0.3 4 0.4 2 4.6 46
Upper 0.19 0.37 0.28 0.3 9 6.8 54
Hachiku B. H. 0.21 0.4 8 0.2 7 0.4 4 4.8 46
Lmax 0.2 0 0.3 9 0.2 4 0.37 6.2 52
Upper 0.16 0.3 0 0.2 4 0.3 4 8.9 54
Mosochiku B. H, 0.25 0.5 7 0.33 0.5 1 2.4 36
Lmax 0.2 6 0.4 6 0.35 0.4 8 3.2 41
Upper 0.21 0.38 0.29 0.41 6.5 51

R-diam.: radial diameter; T-diam.: tangential diameter; Vs: vascular bundle,
Vs-+ I vascular bundle with fiber groups.



52 HOKHEET 95

EYV VTS T OEBDOT N THL, 4B, F—MBENTE, §<@um,m%?mm
BUAEMROKREL, LB BB ICRE, MR BT BB HR /DS LE%E
ARUTz. COZEHNIHIM LE s L UTHOBEE S ML Twa &S ’CZ’)'J 72o

FREEREITIAL LW J5 1 2 R0HE - HERRO A8 (BilTime 4 D) %2 RL2 &, EOFiicis v
YNF IR ETEL, ROTRS T, €YU F 7 DHTH T, WIS (U & Btk
£3) kB Th, HHAMECOEER WY, SHOBRERTE T2, vFrPEy VY
7 OFHE - HEIRORIIKE Lo T, MHHATENT 2 LOESHEE > T b,

(2) ATBREKESR A BN ORBEORAERIREE 23D 5, € OEBIZPEHE < OHEEH T
/N VA, WHIZHPWRE (R, BEERR» SN TR, <4 7100~130 gm, T2
90~110 gam, TV Y 2 F27120~150 um Th - 7z (EREHFEPRTOREM) . B, REL
TREOZEC—EOBFIER S kinoTz,
NFIWBROIMETH BN, =5 e
FNEL, BV TS 7B MO 25 &
DRBEEERA S, BEEROR S TR
TV UFBPELK0.3mTHED L
L, 87 enF2R0.7T~1ms S
WTH 2Tz,

LR OREEE BAIRCEE T, Y
HEALTH SN, ZH B AL
bR sz, BEEE /\/’JCLCD/\"‘O)PWT”F

B, AR THIG S 5 /3 — 0507
LT ERTHIn R sl (Fig 4).
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Lmax) ; B: an enlarged view shows mismat-

Fig. 5. Pitting on the metaxylem vessel walls.
Views on radial sections of the central region of each culm wall {mid. of B. H.). A
madake, alternate type; B: hachiky, opposite type; C: mosochiku, opposite to alternate

type.
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Fig. 6. Comparison of the shape of parenchyma cell in the ground tissue.
Views of radial sections at the central region of each culm wall (mid. of Lmax).

A: madake, barrel type; B: hachiku, cylinder type; C: mosochikuy, barrel type.



Fig. 7. Medullary sheath cells.
A: Medullary sheath cells in a tangential section of mosochiku (mid. of Lmax) ;

B: radial sections of medullary cells (mid. of Lmax), Bl: madake, B2: hachiku,
B3: mosochikuy;
C: an enlarged view of medullary cells in mosochiku (Ir, of B. H.)
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Table 3 Dimension of medullary sheath cells at the middle of Lmax internode.

Dimension Madake Hachiku Mosochiku
um i um
Tangential 50~ 87-—-130 50~ 73— 95 60— 76-100
Radial 25~ 28~ 30 20— 28~ 38 20~ 25— 30
Axial 16~ 26~ 30 20—~ 30~ 45 12—~ 17— 25

Numerals are the minimum, mean and maximum values of measurements,
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Résumé

The cellular structure of culm wall was investigated in the internodes of madake (Phyllostachys bam-
busoides Sieb. et Zuce.), hachiku (£ nigra Munro var. Henonis Stapf) and mosochiku (P, pubescens Mazel
ex Houz. de Leh.). The sample culms were grown in the Kamikamo Experimental Station of the Kyoto
University Forests, Kyoto City and were three or more years old. The internode at breast height, the lon-
gest inter-node in the culm and the upper internode having the same length as that of the breast height

were collected from each sample culm (Table 1).

1))

2)

3)

4}

Major elements of the epidermis are thick-walled long cells and thin-walled short cells of two
types. One of the latter is a silica cell which was confirmed by EDXA.

Vessels in metaxylem ordinarily have simple perforation plates but occasionally have multiple per-
foration plates. Small-diametral functional vessels are found between a pair of large-diametral ves-
sels in metaxylem. Vessel wall pitting may have a diagnostic value to identify these species.

A cellular layer, a medullary sheath, is formed in the inner side of culm wall along the pith cavity,
and the cells composing the layer are long in tangential direction, small-diametral in radial and
longitudinal direction. The cell walls of them are thickened and lignified in maturation. Heavily
thickened and lignified cells of medullary sheath are found in mosochiku culm walls.

Cross-sectional dimensions of the vascular bundles, metaxylem vessels and parenchyma cells in
grand tissue are largest in mosochiku and smallest in hachiku.

The culm wall of madake is distinguished by barrel type parenchyma cells from that of hachiku,
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by inferior medullary sheath from that of mosochiku.

6) The culm wall of hachiku has smallest vascular bundles and is highest in the number of bundles
per unit area. It is distinguished by cylindrical parenchyma cells from those of madake.

7} The culm wall of mosochiku is distinguishable by thick-walled, barrel type parenchyma cells, and
by a wider medullary sheath composed of small-diametral, heavily thickened and lignified cells.





