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ABSTRACT

The present paper describes in detail a silicified palm wood belonging to peduncle. The specimen wag
collected from Dongargaon, Dist. Chanda, Maharashtra, India. It belongs to the Deccan Intertrappean
Series of India. The nature and typical orientation of the fibrovascular bundles indicate its affinities with
Palmac among the Monocotyledons. The differentiation of the vascular cylinder into peripheral and centra]
zones, size and shape of the specimen, compact arrangement of fibrovascular bundles, high frequency of trace :
dimunitive and fusion bundles is more closely similar and suggestive of a peduncle. It is named as Palmps.
troboxylon indicum gen. et sp. nov.

INTRODUCTION

~ Palm remains in the form of stems, roots, leaves, petioles, flowers and fruits belong-
ing to the Deccan Intertrappean Series of India have been described from several localities
like Mohgaonkalan, Takli, Mahurzari, Saugar, Seoni, Keria, Kateru, Maragsur, Sindhi-
vihira, etc. by a number of authors (se¢ CHITALEY, 1974; Prakash, 1974). Several
silicified palm pieces were collected in March and October, 1976 and March, 1977 from
Dongargaon (79° 06’ : 20° 12), a new locality in district Chanda, Maharashtra State,
belonging to the Deccan Intertrappean Series. The silicified piece on which the present
paper is based is one of them showing excellent preservation and has been described for
the first time from India.

DESCRIPTION
MONOCOTYLEDONEAE

PAaLMAE

Palmostroboxylon gen. nov.
Palmostroboxylon indicum gen. et sp. nov.
(Text-figs. 1-13 ; PL. 1, Figs. 1-11)

The specimen P 70/77 is yellowish brown in colour. Itis 5.5 cm long, 3.3 cm broad
and 1.3 cm thick (PL. 1, Fig. 1). The cross section of the wood is oval to oblong in shape
and-shows fibrovascular bundles typical of monocotyledons (Text-fig. 1 ; PI. 1, Fig. 2). The
zonations of the vascular cylinder of the wood are different from that of the typical species
of Palmoxplon and Cyclanthodendron, while the arrangment, orientation and form of the
fibrovascular bundles suggest the peripheral and central regions (Text-figs. 1 & 2 ; PL 1,
Figs. 2 & 3). Epidermis, hypodermis and cortical tissues could not be seen.

The peripheral zome is narrow, 0.2-0.22 cm thick. The vascular bundles are more
or less regularly oriented and somewhat closely spaced (Text-figs. 1 & 2 ; PI. 1, Fig. 3).

*Paper presented at the Second Indian Geophytological Conference, Lucknow, March 11-12, 1978.
*%Present address : Birbal Sahni Institute of Palaeobotany, Lucknow.
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Text-figs. 1-13. A fossil palm peduncle from Dongargaon. 1. T. S. showing peripheral—pr and
Central—cr regions of a petrified palm peduncle : Note its ovate to oblong size X3. 2. The same, a part magni-
fiedinthe line of thickness showing peripheral—prand central—cr regions : Note dimunitive bundle—db
in the central region 9. 3. The same, a part magnified from the central region showing irregular orientation
of normal, trace—tr, dimunitive—db and fusion bundles—fdin the thin-walled isodiametric ground parenchyma
8P %X49. 4. A trace bundle with great number of protoxylem elements, two metaxylem and flattened phloem
%X88. 5. A normal bundlex88. 6. A fusion bundlex88. 7. A dimunitive bundle x88. 8. A trace
bundle showing cordate sclerenchymatous cap—Ss/. Ovate to triangular phloem—ph., two metaxylem—mx
and numerous protoxylem—px X 88. 9. A trace bundle x88. 10. L.S. showing ground parenchyma—gp
and fibre cells x 88. 1113, L. S. of vessels—v showing multiseriate scalariform pitting—up, and simple to obli-
quely placed perforation plate with 1-3 bars x 88. x
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They are small, usually elongated to ovate in shape. Their frequency is 100 to 195
per cm?, Their f/v ratio is 2.03/l and SIZe|430 X280 pm. The typlcal fibrovascular bund]e
consists of a big reniform to lunate fibrous cap. The median sinus is concave and aurj.
cular lobes round to pointed. The phloem is present in the median sinus. Below this,
there are two, sometimes three rounded or oval metaxylem elements placed side by Side
measurmg 82 x77 pm. The protoxylem are one or two as seen in few bundles, 48 x 49
pm in size, while in others they are absent. There is no tabular or radiating parenchyma,
Trace bundles, fusion bundles and dimunitive bundles are seen in this region.

Central zome is 1.1 to 1.2 cm thick, The fibrovascular bundles are compactly
arranged They are irregularly oriented and oval to round in shape. Their frequency
is 85 fo 140 per cm?, fjv ratio 1.96/1 and they are 380 %330 to 440 X290 pm in size. Trace,
dimunitive and fusion bundles are seen in great frequency (Text-figs, 1-3; PL. 1, Figs. 3-5),

- The fibrozascular bundles consist of a big reniform to lunate dorsal fibrous cap, concave
median sinus and round to pointed auricular lobes. The vascular part is partly excluded.
The phloem is present in the median sinus region. It is flat to oblong and shows a ten-
dency of lobing in few bundles. Two metaxylem elements are placed side by side measur-
ing 88x90 to 111 ><87 pm. Below them one or two protoxylem elements are present, 33 %
47 to'47 X45 pm in size, while they are absent in some of the bundles (Text-figs. 3 & 5; Pl
1, Figs. 6 & 7).

Trace bundles are seen.in both perlpheral and central regions, but their frequency
in the central region is greater than-the pempheral region (Text-figs. 1-3 ; PL. 1, Figs. 3-5).
They are larger than the normal bundles, 1440 X290 to 520 X300 pm in size. Thelr f/v ratio
is 0. 69/1 and consists of reniform, lunate or complanate type of dorsal fibrous cap The

median sinus may be present or absent. The auricular lobes are round to pointed. The

vascular part is partly or completely excluded The phloem is represented as a flattened
cavity in the median sinus region showmg a tendency of lobing. There are 2-6, oval to
elongated metaxylem elements measuring 6892 to 91 X 76um and large number of proto-
xylem elements ranging up to 15 to 20. They are 48 ><47 to 55 X352 pm in size (Text-figs.
48&9 ; Pl 1, Fig. 9). ,

Dzmunztwg bundles—Like trace bundlcx small d1mun1t1ve bundles 190 X 150 to 270 X
200pm in size, are seen scattered in both perlpheral and central regions, but they are mostly
associated around the trace bundles: (Text-ﬁgs 2 & 3; Pl 1, Figs. 3 & 5). It consists of a
small sclerenchymatous cap and 1-3 xylem elemenfs ThClI‘ f/v ratio is 0.87—1.3/1; presence
of phloem ‘could not be recognised.. The xylem elements are 25xX28 pm in size (Text-
fig. 7). . T ‘ ' :
Fusion bundle—A group of ﬁbrovascular bundles and/or trace bundles come very
close to each other, and form a. fusien bundle which is distinctly different from
the compound bundle of (‘yolaﬁfwodendron where the big bundle branches out to the
left and I‘lght giving a lobed appearance, but these lobes remain attached to the parent
bundle Their size varies depending upon ‘the number and ‘orientation of the fusmg
bundles (Text-figs. 3 & 6 ; Pl 1, Fig. 8). ™" ~* -7 L frael
... The ground parenchyma 1s compact, cells bemg th1n walled, isodiametric and loosely
arranged measuring 48 X48 to 59 x50 pm (Text ﬁg 3; PL.1, Figs. 4 & 7). In. longltudmal,
SCCthﬂ these cells are seen as placed in a series of vert1ca1 rows measuring 48 X 58 ta:56 X
1 pm, (Text-fig. 10 ; PL 1, Fig. 11). o | . T
““_ ;“: The tabular and rad1at1ng parenchyma ﬁbrous bundles, stegmata and ventral_
.splcv&nﬁhyma are not seen. o ) : '

The vessels show multlsemate scalar1form pxt«tmg and perforatlons are simple or. thh;
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slantmg to obllquely horizontal end plate w1th 1- 3 bars (Text- ﬁgs 11-13 ; PL' 1, Flgs 10
& 11). : ;

CO\IPARISO’\I AND- DISCUSSIO\I

Ter“af}’ depoan of different countries of the world are quité rich in palm remams
p;u tlcularly the petrified woods which have been descrlbed by several workers like MOHL
(1843, 1849), KnowrLTON (1888), StENZEL (1897, 1904), SterzEL (1900), STEVENS (1912,
1921) . KRXUSEL AND STROMER (1924, OHIARUGI (1931, 1933), Jonomans (1935), KRAUSEL
(1939) HorMaNN (1936, 1944), STOCKMANS AND. WILLIERE (1938, 1943), GoTnaN (1942),
Ocura (1952, 1955), GreGuss (1954, 1959), SCHO\IFELD(1956) GraMmBasT (1957), BOUREAU
AND Praxasa (1969) and others from abroad and a number of Indian workers have also
described fossil palm woods (ser AwasTHI, 1974 ; CHiTALEY, 1974 PrAKASH, . 1974). This

includes only.a few reports of petiole whlle the wood of peduncle has not been reported,_
so far. %

"The specimen - descrlbed here is uniqué in- ha.vmg wvascular cylinder differentiated
into‘ peripheral and central zones.  The -fib¥ovascular bundles in the peripheral region
are elongated and regularly oriented, whereas. the central zone shows compact, round and
irregularly oriented fibrovascular bundles, higher number of fusion, trace and dlmunltlvc_
bundles, compact ground parenchyma with thin-walled, isodiametric cells and vessels
with simple perforations or having slanting to obliquely horizontal end plates with 1-3 bars.:
These characters indicate its resemblance with the organs like younger part of the stem
petlole and peduncle. ' S : ‘o

-‘The younger part of the stem -resembles: peduncle in many respects, but in- the_
younger part of the stem the vascular cylinder is usually differentiated into three zones
(defmal, subdermal and central) and the fusion:bundles are very rare, whereas in peduncle:
thevaseculdr cylinder is differentiated into peripheral and central zones and trace, dlmumtwe
and e>pec:1ally the fusion bundles are found in greater frequency: .

“wThe petiole is-characterised "by concave<epnvex shape, double phloem and’ absence
of fusmn bundles. The possibility of the presentdpecimen as a stem or petiole is ruled out’
on account of very high number of fusion, trace and dimunitive bundles. Yo 03

#t . The. sections of peduncles.of the following livingzpalms were .examined; i.e. Cocos

nucy‘ém C. schizophylla, C. coronata, C.  yatas,cPhbenix: sylvestris, P. dactylifera, P. acaulis, P..-
robusta, P. reclinata; P. paludosa, Raphis excelsa, 'R humilis, Licuala grandis, L. spinosa, Livistona
chinensis, Caryota mitis, . Hyphaene indica, Chtysalidocarpus: lutescens, Hyophorbe amaricaulis and:
Ptychosperma elegans on. which a great deal of :work has been ‘done in the Department of
Botany, Utiiversity of Poona by Professor T:S. Mahabale and his students. Amongst these;-
Phoenix paludosa shows number of common features such as (i) elongated and regularly
oriented fibrovascular bundles in the peripheraFregiomn; (ii) fibrovascular bundles with
only dorsal cap, (iii) undivided phloem showing tendency of lobing, (iv) two metaxylem
clements placed side by .side, (v) compact ground parenchyma with-thin-walled, isodia-
metric cells and (vi) absence of tabular and radiating parenchyma. However, Phoenix
paludosa shows presence of fibrous bundles and variation in the frequency of fibrovascular’
bundles. In P. paludosa the fibrous bundlesiare rostly seen-in the abaxial side rather than
the adaxial side.. ToMmLINSON AND ZIMMERMANN .(1968), while studying the anatomy of
Raphis excelsa suggested that the course of fibrovascular bundles vary from the so called.
nodal and internodal region from stem part to petiole and inflorescence. The main
bundle divides and gives rise to trace, dimunitive and bridge bundles and even shows
change in its constitution.
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With these observations it is clear that the present specimen is a peduncle rathe,
than a peitole or stem belonging to the Phoenicoid group.

There is no record of a petrified palm peduncle, so far, from India and abroaq
However, Professor MauaBaLE (1950) reported the petrified palm inflorescence axig of
Cyclanthaceae from Mohgaonkalan and compared it with that of Carludovica palmata, 1y
the same year he (ManABALE, 1950) reported an impression of a female palm inflorescence
He compared it with the inflorescence of Bactris and Hyphaene and proposed the name
Pqlmostrobus for this mould of palm inflorescence. As the present petrified wood belongg
to a palm peduncle, a new generic name Palmostroboxylon is proposed for it and the specieg
is named as Palmosiroboxylon indicum gen. et sp. nov., the specific name indicates its occuy.

rence in the Indian subcontinent.
|

GENERIC DiAcNoOsIs

Palmostroboxylon gen. nov.

Vascular cylinder differentiated into peripheral and central zones, compact arrange-
ment of fibrovascular bundles, very high frequency of fusion, dimunitive and trace bundles,

Genotype—Palmostroboxylon indicum sp. nov.

SeEciFic Diacnosts
Palmostroboxylon indicum sp. nov.

The specimen oval to oblong in shape, vascular cylinder differentiated into peri-
pheral and central zones. Peripheral zone 0.2-0.22 cm thick ; fibrovascular hundles re-
gularly oriented, closely spaced, elongated, frequency 100-125 per cm?, fjv ratio 2.03/l,
size 430 X280 pm and 2-3 metaxylem. Central zone 1.1-1.2 cm thick; fibrovascular bundles
compact, aval to elongated, irregularly oriented, frequency 85-140 per cm?, f/v ratio 1.96/1,
size 380 X 330 to 440 xX290pm, frequency of fusion, trace and dimunitive bundles higher in
the central region than the peripheral one. ‘

Trace bundles 440 X290 to 520 X 300um in size, f/v ratio 0.69/1, fibrous cap reniform,
lunate or complanate ; vascular part excluded with 2-6 metaxylem and 15-20 protoxylem
elements.

Dimunitive bundles mostly associated with trace bundles, 190 X 150 to 270 X200pm in
size, f/v ratio 0,87-1.33/1 consisting small fibrous cap and 1-3 xylem elements.

Fusion bundles more common in the central zone with different size and shapes de-
pending upon the number of fusing bundles and their orientation.

Tabular and radiating parenchyma; fibrous bundles, stegmata and ventral scleren-
chyma absent ; ground parenchyma compact with isodiametric thin-walled cells.

Locality—Dongargaon, Dist. Chanda, Maharashtra, India,

Horizon—Deccan Intertrappean Series of India.

Age—FEocene.

Holotype—P 70/77, Botany Department, University of Poona, Pune-411007, India.
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EXPLANATION OF PLATE 1

Pl 1. Figs. 1-11. A fossil palm peduncle from Dongargaon. 1. Anentire picce of fossil palm peduncl,
x2/3 N.S. 2. T.S. showing peripheral—pr and central-er, regions of oval to oblong sizc of peduncle 3,
3. The same, a part magnified along with the line of thickness of specimenshowing peripheral—pr and centra]—
crregionsx 13. 4. The same, a part magnified in the junction of peripheral ani central region showing ney.
mal, trace—¢r and fusion bundles % 24. 5. The same showing irregular distribution of normal, trace and dimy-
nitive bundles dbx24. 6 & 7. Normal bundlesx105. 8. A group of fusion bundles—fd ~40. 9. Norma|
bundle on right hand side and a trace bundle on left hand side showing dorsal sclerenchymatous cap—-Se/,,
phloem—ph, two mataxylem—mx and numecrous protoxylem—px x 113, 10& 11. L. S. of vessels—v, showing
multiseriate scalariform pitting—up, perforation plates and ground parenchyma—gp #88.

|
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