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タコノキ属の葉の解剖学的研究 (2)**

Sect. Jeanneretia (Gaud.) B. C. Stone 

P. clementis Merrill. (Figs. 24-25) 

Costal・intercostaldifferentiation distinct. Epidermal cells papillose only 

in intercostal regions， with 1-

3 papillae per cell， the papillae司

slightly lobed. Stomata: Class. 

4， but somewhat transitional 

to Class. 5. Hypodermis: 3-

layered on both surfaces. 

Rhomboidal crystals very 

abundant， in rows of 2-17 in 

outer hypodermal layers， also. 

around VB's， in mesophyll， 

and associa ted wi th fibrous. 

strands in mesophyll. N 0， 

palisade. Raphides present. 

Figs. 24-29. 24-25: Pandanus clementis (24: T. S. of 
stomate; 25: epidermal surface with stomate and 
papi1lae). 26-27: P. ambongensis (26: T. S. of 
stomate and papi11ae; 27: epidermal surface with 
stomate and papillae). 28-29: P. myriocaゆus
(28: T. S. of stomate; 29: epidermal surface with 
stomate). 

Comments: Kam (1969， 

1971) described leaf anatomy 

of P. polycePhalus Lam.， the 

type species of this section. P. 

clementis corresponds in most 

respects. Both species have 

the zoned abaxial epidermisか
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papi110sity in some epidermal cells， and elaborate stomata confined to inter・

costal regions. Both species also show the striking abundance of rhomboidal 

crystals. This is a strong con五rmationof consectional a伍nity.

Sect. Heterostigma (Gaud.) B. C. Stone 

P.αmbongensis Martelli. (Figs. 26-27) 

Costal-intercostal differentiation present. Epidermal cells， papi110sey 

slightly lobed. Papi11ae 1-5 per cell. Stomata: Class 4， or transitional to 

Class 5. Hypodermis: 3-1ayered abaxially， 2-1ayered adaxially. Rhomboidal 

crystals few， in lower hypodermal layers， around and in VB's， and a few 

associated with fibrous strands. Mesophyll thinly palisade with fibres. 

Mesophyll cells with wavy 

walls. 

P. myriocarpus Baker. 

(Figs. 28-29) 

Costal-intercostal differen・

tiation present. Epidermal 

cel1s mostly non-papi1lose but 

one or two in proximity of 

stomata with papil1ae. 

Stomata: Class 3， transitional 

to Class 4. Hypodermis: 3・

layered abaxially， 4・layered

adaxial1y. Rhomboidal cryst3.1s 

absent in hypodermis， a few 

present around VB's， numer-

ous in mesophyll， some asso・

ciated with fibrous strands. 

Mesophyll non-palisade，五bres

in groups of 2-6. Mesophyll 

cells with wavy walls. 

Raphides none. 

Comments: These two 

species are very similar. The 

elaborate stomata， mesophyll 

Figs. 30-36. 30-31: Pandanus eydouxia (30: T. S. 01 
stomate and dendritic papillae; 31: epidermal 
surface). 32-33: P. fragrans (32: T. S. of 
stomate; 33: epidermal surface and stomate). 34-
36: P. lwida (34: T. S. of stomate; 35:叩 idermal
surface with stomat巴; 36: partial T. S. of leaf 
adaxial epidermis and associated tissues). 
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cells with wavy walls， and distinct epidermal zonation， are good identifying 

features. 

Sect. Eydouxia St. John 

P. eydouxia BalL f. in Baker. (Figs. 30-31) 

Costal-intercostal di妊erentiation distinct. Costal epidermal cells with 

wavy antic1inal walls and non-papi11ose. Intercostal epidermal cells papi110se 

and with straight walls. Papi11ae dendritic， overarching stomata. Stomata: 

Class 5. Hypodermis 4・layered ab- and 6・layeredadaxially. Rhomboidal 

crystals few， singly occurring in hypodermal layers， around and in VB's 

and in mesophyll. Palisade with fibres. Raphides none. 

Comments: This species， the sole representative of its section， seems 

to be related to Sect. Pandanus. In anatomical characters there are re・

semblances to P. kirkii. How-

41 
ever， the characteristic sinu-

ous antic1inal walls in P. 

eydouxia， the elaborate 

stomata， and the multiseriate 

hypodermis con五rm its con-

siderable distinctness. 

Sect. Pandanus s. s. 

P. fragrans Gaudich. 

(Figs. 32-33) 

Costal-intercostal differ-

entiation vague. Epidermal 

cells non-papillose. Stomata: 

Class 1. Hypodermis : 3・

layered ab- and adaxially， 

interrupted by substomatal 

Figs. 37-42. 37-38: Pandanus kirkii (37: T. S. of chambers. Rhomboidal crys・

stomate; 38: epidermal surface with stomate， tals very few， occurring 
showing papillae). 39-40: P. bowersae (39: T. S. 
of stomate; 40: epidermal surface with stomate singly or in pairs in abaxial 

and papi1lae). 41-42:. ~'. gibbsianus (41: T. S. o! outer hypodermal1ayer， absent 
stomate， not long dendritic papillae ; 42:叩 idermal
surface with stomate and papi11ae). in adaxial hypodermis， also 
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present all around edge of VB's and in VB's， and in rnesophyll but not in 

palisade layers. Mesophyll with distinct palisade layers， with fibrous strands 

ad-and abaxially. Raphides present. 

P. kaida Kurz. (Figs. 34-35) 

Costal-intercostal di妊erentiationindistinct. Epiderrnal cells non-papillose._ 

Stornata: Class 2. Hypoderrnis: 2・layeredab-and adaxially， interrupted by 

substornatal charnbers. Rhornboidal crystals very few in abaxial outer 

hypoderrnal layer， around and in VB's and in palisade layers. Mesophyl1 

with palisade， with fibrous strands in both ab-and adaxiallayers. Raphides 

in rnesophyll and palisade. 

P. kirkii Rendle. (Figs. 37-38) 

Costal-intercostal di妊erentiation present. Epiderrnal cells papillose in 

intercostal zone only， papillae sirnple. Stornata: Class 4. Hypoderrnis: 2-

layered abaxially and 3・layeredadaxially. Rhornboidal crystals very few， 

occurring singly and in pairs in abaxial outer hypoderrnal layer， absent in 

adaxial hypoderrnis， a few around VB's， sorne associated with fibrous strands、

in mesophyl1. Palisade layers distinct， fibres in groups of 1-8. Raphides 

present. 

Cornrnents: P. kaida， once associated with Sect. Hornbronia， appears to， 

pertain to Sect. Pandanus. It resernbles P. fragrans in having unspecialized 

stornata， non-papi1lose epidermal cells， and absence of rhornboidal crystals. 

P. kirkii is sornewhat set apart by its elaborate stornata and clear zonal 

di百erentiation.

Sect. Excavata B. C. Stone 

P. bowersae St. J ohn. (Figs. 39-40) 

Epiderrnis not zoned. Epiderrnal cells all papillose， papillae simple and 

spiniforrn， 1-2 per cel1. Stornata: Class 4. Hypoderrnis: 3・layeredabaxially， 

4・layeredadaxially. Hypoderrnal cell about 2-6 tirnes longer than epiderrn.al 

cell. Rhornboidal crystals in transverse rows of 1-3 in outer hypoderrnal 

layers in VB's， palisade， and rnesophyll. Fibres in groups of 2-3 or singly， 

in both palisade layers. Raphides abundant in mesophyll and at edge oL 

both palisade layers. 
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Sect. Acrostigma Kurz 

P. gibbsianus Martelli. (Figs. 41-42) 

Costal圃intercostal differentiation absent. Epidermis of long and short 

cells (surface view) ， the shorter cells papi11ose， the longer cells not so. 

Short papillose cells in ' chains' forming network around stomata. Papillae 

、dendritic，1-2 per cell， overarching stomata. Stomata: Class 5. Hypodermis 

4・layeredad-and abaxially， walls pitted. Rhomboidal crystals few in outer 

hypodermal layers， abundant round edges of mesophyll and also in VB's. 

Mesophyll non圃palisade;with conspicuous strands of fibres just below hypo-

，dermal layers， strands of 2-16五bres，or more. Adaxial mesophyll cells 

句withwavy antic1inal walls; abaxial cells lobed. Raphides few， in adaxial 

45 

mesophyl1. 

P. 戸ectinatus Martelli. 

(Figs. 43-45) 

Costal-intercostal di妊er-

entiation distinct. Epidermal 

cells papi110se in intercostal 

regions， papillae simple， 1 per 

cell. Stomata: Class 4. Hypo-

dermis: 2・layered on both 

surfaces. Rhomboidal crystals 

few， in outer hypodermis 

layers， around VB's and near 

fibrous strands. Mesophyll 

non-palisade. Between VB's 

and in chlorenchyma occur 

distinct subcylindric strands 

of 16-50 fibres. 

P. daηcたelmanniaημs K. 

Schumann. (Figs. 46-47) 

Epidermis not zoned. 

Some epidermal cells papil10se 

~Figs. 43-45. Pal1danusρecfinafus (43: T. S. of sto- with 1-2 papi1lae per cell， 
mate; 44: epidermal surface with stomate and 
papillae; 45: T. S. of leaf showing both surfaces). papi1lae dendritic， forming 
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high overarching group around 

stomata. Stomata: Class 5. 

Hypodermis : 3・layeredon both 

surfaces. Rhomboidal crystals 

few in palisade layers， around 

and in VB's and in mesophyll. 

Mesophyll palisade with 

adaxial layer 3 times the 

depth of abaxial layers. 

Copious amount of raphide 

sacs in both palisade layers， 

also in innermost hypodermal 

layers. Fibres in groups of 

2-3 in palisade. 

Comments : The large 

fibrous strands of P.ρectinatus 

are very notable. In P. 

danckelmannianus the very 

numerous raphide sacs are 

particularly noticeable. The 

papi110sity of P. gibbsianus is 

very marked. Thus these 

Figs. 46-50. 46-47: Pandanus danckelmannianus (46: 

T. S. of stomate and dendritic papillae; 47: 

epidermal surface with stomate and papillae). 
48-50: P.ρlatystigma (48: T. S. of stomate with 
long d巴ndriticpapi11ae; 49: epid<巴rmalsurface; 
50: T. S. showing part of adaxial epidermis， 

hypodermis， some unlignified fibres and chlo-
renchyma). 

species stand apart. It is appropriate that they are thus relegated to 

different subsections of Sect. Acrostigma. P. pectinatus in Subsect. 

Papilionati， P. danckelmannianus in Subsect. Dimissistyli， and P. gibbsianus 

in Subsect. Scabridi. 

Sect. Pseudacrostigma B. C. Stone 

P. platystigma Martelli. (Figs. 48-50) 

Costal・intercostal di妊erentiation distinct. Costal regions with cells 

having sinuous antic1inal walls and non-papi11ose. IIltercostal cells are 

papi11ose. Papi11ae dendritic， 1.-2 per cell， forming tall columnar "stockade" 

surrounding and overarching stomata. Stomata: Class 5. Hypodermis: 2-

layered on both surface. Rhomboidal crystals very few in hypodermis and 

mesophyll， absent around VB's. Mesophyll palisade with many fibre strands， 
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each Qf 1-6長bres.

Comments: The sinuous anticlinal walls and elaborate stomata are 

striking features of this species， hence of this section. P. eydouxia shows 

similar characters but is distinguished by having rhomboidal crystals around 

and in the VB's and a much more muItiseriate hypodermis. 

Conclusions 

( 1 ) Lack of unlignified fibres and abundance of raphides rea伍rmthe 

status of P. danckelmannianus in Subsect. Dimissistyli. 

( 2) Abundance of fibres and lack of raphides confirm distinct subsectional 

status of P. gibbsiαnus (Subsect. Scabridi). 

(3) P. matthewsii shows close anatomical similarity to P. pentodon; both 

are in Sect. Asterostigma. 

( 4) P. fragrans (Pandanus) is anatomically different from both P. lwi・da

(Pandanus) and P. kirkii (Pandanus). 

(5) P. ambongensis and P. myriocarpus (Sect. Heterostigma) are very 

similar anatomically. 

(6) Distinctness of Subsect. Multispina within Sect. Rykia is demonstrated 

at the anatomical level by study of P. multifurcαtus. 

( 7) Pitted wal1s of hypodermal cel1s have been observed in P. clarkei and' 

P. gibbsianus. They are not closely related species. 

(8) Two types of rhomboidal crystals have been observed， one type with白

smooth， plain faces (more common)， another type with a striated face 

(seen in Sect. Maysops). 

(9) Unusual abundance of rhomboidal crystals is noticeable in a second' 

species， P. clementis， in Sect. Jeanneretia. 

(10) Rhomboidal crystals are rare or even absent in Sect. Acrostigma. 

(11) Sect. Eydouxia (P.り douxiα) in anatomical features resembles some 

spp. of Sect. Pandanus. 

(12) Outstandingly characteristic species are P.戸ectinatus，P. simPlex， P. 

spinistigmaticus， P. clementis， and P. gibbsianus. 

(1.3) Occurrence of stomata within “stockades" of papillae is observed in 

P. simPleχ. 

(14) Correlation of anatomical features with environmental factors continueg，; 

to be problematical or even impossible. 
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* * * * 

解剖学的特徴をタコノキ科の分類に利用しようとする研究の一環として， タコノキ

属の 23種についての研究結果を報告した。本属では注意して使えば，外部形態による

分類に対して， 解剖学的特徴は補足的な意義づけを与えることが確認され， また属内

の類縁関係を評価するためにも役立つことが判明した。 さらに時には解剖学的持徴に

よって種を同定することも可能である。

口Dombremez，J. F.， F. Vigny & L. H. J. Wi11iams: Bibliographie du N句aI

Vo1. 3 Sciences Naturelles， Tom. 2 Botanique 1.26 pp. 1972. Centre National 

de la Recherche Scientifique， Paris. 40. 90 F. F. フランスで企画されたネパー

ルに関する文献集の植物編が出版された。 ネパーノレに重点があるが，かなり広くヒマ

ラヤ全般にわたる文献が採録されており，第 3部に植物に関する 732項目の文献が著

者のABCJlI買に紹介されている。 しかし本書の特色はネパールの1、直物に関連のある文

献以外の情報が色々集められていることである。第 l部は序論，第2部にはネパーノレ

にある植物関係の研究所や大学と職員の名もあげられており，第4部では約 20の大事

項別に文献がまとめて解説してある。第5部にはヒマラヤ産植物の標本を所蔵してい

る世界のハーパリウムのリストがあり， 第 6部にはヒマラヤ植物を栽植している植物

悶， 第7部にはネパールでの植物採集者のリストがあって，主要な採集旅行が地図で

示されていて仲々便利である。本文はフランス語で書かれているが大部分に英訳がつ

けられているのも親切である。(原 寛〉

-17ー




