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ABSTRACT

In the present paper a new species of Palmoxvion,
Palmoxylon superbum sp. nov. is described from the
Deccan Intertrappean beds. The palm woods were
collected from Keria, a village about 3-2 kilometers
south of Mohgaon kalan, in Chhindwara district,
M.P. The species is characterized by fundamental
porous ground tissue and belongs to the subgroup

Cordata of petrified palm woods.
A is described here. The petrified palm
pieces were collected by us in December
1968 from Keria, a village which is about
3-2 kilometers south of the well known
locality of Mohgaon Kalan in the Deccan
Intertrappean series in Chindwara district
M.P. Some pieces of palm woods are well
preserved and are nmew. So far only one
species of Palmoxylon, P. Suranger has been
described by Lakhanpal (1955) from this
locality. The specimen described here is
quite a large piece of petrified palm wood,
consisting of cortical, dermal, subdermal
and central zones.

Many sections, both longitudinal and
transverse have been cut for detailed ana-
tomical studies. No stain has been used
because the structures are very clear and
preservation is excellent in all parts of the
wood.

After thorough and detailed investiga-
tions, it has been found that this piece of
stem represents a new species of Palmoxylon
belonging to the subgroup Cordata of pet-
rified palm stems. The descriptive term-

inology used here is the same as suggested
by Prof. B. Sahni (1943).

DESCRIPTION
, MONOCOTYLEDONEAE

PALMMAE

INTRODUCTION
NEW species of petrified palm stems

Palmoxylon superbum sp. nov.

External Characters — The specimen is

sectioning, measured 8 cm. in length and
55 c¢m. in diameter. In hand specimen
the cortical zone is clearly seen, next to
the cortex are the dermal, subdermal and
central zones.

Anatomy

Cortex — It is incomplete and 06 cm.
in thickness. It consists of numerous
fibrous bundles which are usually circular
to slightly oval or elongated in cross sec-
tions, and are scattered in ground tissue
(TeExt-F1G. 1; PL. 1, F1G. 1). The fibrovas-
cular bundles measure 165-380 . in diameter
and usually possess 1 or 2 vessels. The
ground tissue is made up of Parenchyma-
tous cells, circular to oval in cross section
(TexT-Fi1G. 2) and are loosely arranged form-
ing intercellular spaces.

Dermal Zone — This zone is about 1-2
cm. thick. In this zone fibrovascular
bundles are closely placed and are normally
oriented (TexT-F16. 3; PL, 1 FiG, 2). The
fibrovascular bundles are small and are
of various shape and size. They measure
330-455 p in diameter and usuallly posses
1-2 vessels (Text-Fic. 7; Pr, 1, Fic. 2).
Stegmata have been observed round the
fibrous part of the bundles and the phloem
cells are clearly visible. The averge fre-
quency is 100-130 per cm.? and their F/V
ratio is 9:1 to 12 : 1. Purely fibrous bundles
are absent in this zone. The ground tissue is
parenchymatous, cells are somewhat round
(TexT-FIG, 8), rather compact with small
intercellular spaces.

Subdermal Zone — This zone is about
1'5 cm. thick. The fibrovascular bundles
are regularly oriented (TEXT-FIG. 9) towards
the periphery of this zone becoming gradu-
ally irregular towards the central zone. They
are comparatively more widely spaced, 60-70
per cm?, generally broadly oval to slightly
ovate in cross section. The fibrovascular
bundles are small, 330-412 x 495-578 W,
and their F/V ratio is 10: 1 to 17 : 1.

The dorsal sclerenchyma 1is broadly

quite large, brown in colour, which before round, the xylem usually consists of 2-3
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TexT-FIGS. 1-5—1. A part of cortex showing purely fibrous bundles and fibrovascular bundles,
2. few cortical cells. 3. Distribution of fibrovascular bundles (FVB) in dermal zone. 4-5. Different kinds
of fibrovascular bundles in dermal zone.
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metaxylem vessels placed side by side and
1-2 small protoxylem vessels; phloem cells
are clearly seen between xylem and median
sinus. The auricular lobes are more or
less round and the median sinus concave.
Tabular parenchyma is present round the
fibrous part of the fibrovascular bundle
but radiating parenchyma is absent round
the wvascular part of the bundles. The
ventral sclerenchyma is present here.

The purely fibrous bundles occur in this
zone and consist on an average of more
than 25 fibres. They are about 85-125
p in diameter. The stegmata are present
in both fibrous bundles and in the fibrous
part of the fibrovascular bundles.

The ground tissue is lacunate, it is form-
ed by a network of narrow cells enclosing
conspicuous polygonal intercellular spaces.
(TExT-Fic. 12).

The leaf trace bundles also occur in the
subdermal and central zone but are best
seen in this zone. In these bundles xylem
is greatly developed, approximately double
that of the normal fibrovascular bundles.

Central Zome — In this zone fibrovas-
cular bundles are irregularly oriented and
are widley placed in well developed lacunate
ground tissue (TExT-Fic. 13; PL. 1, Fic. 3).
The average frequency is 40-45 per cm? and
their F/V ratio is 1-5: 1 to 2:1.

The fibrovascular bundles are big, they
are generally oval to slightly ovate or some-
. time slightly elongate ip cross section; big
bundles measure 602 x 412 p and small
bundles 412x330 . There are usually
2-3 vessels in the xylem placed side by side
(PL. 1, Fic. 3). Phloem cells are very well
preserved (TEXT-FIG. 26). Dorsal scleren-
chyma is broadly oval, ventral sclerenchyma
is also present. Median sinus is concave,
auricular lobes are some what rounded.
Tabular parenchyma is present round the
fibrous part of the fibrovascular bundles
but radiating parenchyma is absent.

Purely fibrous bundles (Text-¥1cs. 13,
28) are present in this zone. The stegmata
are present both in fibrous bundles and the
fibrous part of the fibrovascular bundles,
They are spherical in shape and are arranged
in rows, (PL. 1, Fic. 4).

The pitting of metaxylem vessels is of
multiseriate scalariform type (Pr. 1, FIG.
5). The perforated end walls of the vessels
are obliquely placed and show 3 to 6 widely
spaced parallel bars of thickening (TEXT-
F1G. 22). The pitting of the protoxylem
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vessels 1s  of
23).

The leaf trace bundles are also seen in
this zone (TExXT-F16. 17). The structue
of ground tissue is essentially the same as in
the subdermal zone, but because of the wide
spaces between the bundles and the net-
work of narrow cells, the intercellular spaces
become larger as one proceeds towards
the centre. The cells of the ground tissue
in longitudinal section are small, square to
rectangular and are arranged in tiers
(Pr. 1, F1c. 4).

spiral type (TEXT-FIC.

DISCUSSION AND COMPARISON

A large number of petrified palm woods
referable to the artificial genus Palmoxylon
have been described from India and abroad.
The species reported here falls under the
subgroup Cordata of Sahni’s Scheme of
classification of petrified palm stems which

is based on the classification of Von Mohl

(1849) and Stenzel (1904). The species
described here is characterized by well
developed lacunate ground tissue. Of the
already described petrified palm woods
from India, only P. blanfordi Schenk (1882),
P. Wadiat Sahni (1931, 1964), P. mathur:
Sahni (1931, 1932) P. jammuense Sahni
(1931), P. kamalam Rode (1933), P. hislopi
Rode (1933), P. arcotense Ramanujam (1953),
P. dakshinense Prakash (1958), P. chhind-
warcnse Prakash (1958), P. eocenum Prakash
{1961) have fundamental porous ground
tissue.

The present species has been compared
with P. dakshinense, P. chhindwarense, P.
eocenum and P. suranget in detail (Table 1);
other species have also been compared and
their characters are shown in a tabular
form in (Table 2).

P. superbum shows some similarity with
P. ligerinum (STOCKMANS & WILLIERE, 1943)
in the nature of fundamental lacunate
ground tissue, but present species is quite
distinct in many characters.

After a detailed investigation and com-
parison of all known species of Pal#ioxylon
from India and outside, it has been found
that the present species is quite distinct
and is not identical with any species de-
scribed so far from India or outside; hence
it is given a new specific name P. superbum.
The specific epithet expresses the quality
of its preservation.
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TEXT-FIGS. 6-12 — 6. Fibrovascular bundle of dermal zone near the boundary of the cortex. 7. A
fibrovascular bundle of dermal zone showing dorsal sclerenchyma (DSC), xylem (xy) and phloem (P).
8. Few cells of ground tissue in dermal zone. 9. A part of subdermal zone showing the distribution of
fibrous (F) and fibrovascular bundles. 10-11. Different kinds of fibrovascular bundles in subder-
mal zone. 12. Few cells of lacunate ground tissue of subdermal zone.
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TEXT-FIGS. 13-19 — 13. A part of central zone showing fibrovascular bundles and fibrous bundles.
14-16 & 18-19. Different kinds of fibrovascular bundles in the central zone. 17. Leaf trace bundle.
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TEXT-FI1GS. 20-28 — 20. A fibrovascular bundle of central zone showing all the tissues, 21. Multi-
seriate sclariform thickenings of metaxylem elements, 22. Vessel end wall showing three parallel bars of
thickening. 23. Spiral type of thickenings in protoxylem elements. 24-25. Vescels showing bars, 26.
Phloem cells enlarged. 27. Few cells of lacunate ground tissue in L.S, arranged in tiers, 28. Purely
fibrous bundle enlarged.
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TABLE 1 —DETAILED COMPARISON OF PALMOXYLON SUPERBUM SP. NOV.

NAME OF SPECIES SIMILARITIES
1. P. dakshinense Prakash (i) General appearance and
(1958) orientation of fibrovascular
bundles
(i1) General form of leaf-trace
bundle
(iii) presence of ventral scleren-
chyma
(iv) presence of lacunate ground
tissue

2. P. chhindwarense Pra- fibrovas-

kash (1958)

(1) Distribution of
cular bundles

(it) presence of lacunate ground
tissue

(ili) presence of posterior scie-

renchyma
(iv) structure of leaf trace
bundle
(v) presence of tabular paren-
chyma
3. P. ceocenum Prakash (i) Orientation of bundles in
(1961) different zone

(ii) presence of lacunate ground
tissue

(iit) general form of leaf-trace
bundle

(i) Orientation of fibrovascular
bundles

4. P. suranget Lakhanpal
(1954)

(i) Form of dorsal scleren-

chyma

(iii) Presence of fibrous bundles
and stegmata

DiSIMILARITIES

(i) Frequency of fibrovascular bundles
(P. superbum; 100-130, 60-70/ cm?)
(P. dakshinense; 200-270; 50-90/cm?).

(ii) F|V ratio (P. superbum 9: 1 to 12: 1;
10:1 to 17: 1, P. dakhsinense 10: 1 to
16:1; 12:1 to 17: 1)

(i) Absence of radiating parenchyma in
P. superbum

(iv) Both fibrons bundles and stegmata
present in P. superbum; in P. dakshi-
nense only stegmata present in fibrous
part of dermal bundles

(1} Frequency of bundles (100-130: 60-
70:40-45/cm?in P. superbum; 297-625;
156-250; 60-130/cm? in P. chhindwa-
rense

(if) F/Vratio (9:1t012:1;10:1to17:1;
1-5:1to2:1in P. superbum, 4-5: 1 to
8:1;3:1t05:1;25:1t03:1inP.

chhindwarense
(iii) both fibrous bundles and stegmata
present in P. superbum, altogether

absent in P. chhindwnrense

(i) Frequency (P. superbum, 100-130; 60-
70; 40-45/cm?, P. cocenum 300-366;
66-132; 30-60/cm?2)

(ii) F/V ratio (P. superbum, 9:1 to 12:1;

10:1 to 17:1; 1:5:1 to 2:1, P. eoce-

nuwm 6:5:1 to 10-5:1; 3:1; 2-5:1

to 3:5:1)

Cordate sclerenchyma in P. superbum

reniform in P. cocenum

presence of ventral sclerenchyma in P.

superbum (absent in P. eocenumn)

(v) Fibrous bundle and stegmata present
in P. superbum, both absent in P. eoce-
num.

(i) Frequency (100-130; 60-70; 40-45/cm?
in P. superbum ; 90-95; 45-50; 25/cm? in
P. suranger

(1) F/Vratio(9:1t012:1;10:1to17:1;

1:5:1to 2:1 in P. superbum, 7(8 rare-

7:1;5:1to6:1; 4:1 in P. surange:

Ventral sclerenchyma present in P.

superbum, absent in P. surangei

(iv) presence of tabular paren- (iv) Lacunate ground tissue in P. super-
chyma bum, compact in P. suranges.
DIAGNOSIS zone varies. Dermal bundles 100-130 per

Genus-Palmoxylon
SuBGROUP-CORDATA
Palmoxylon superbum sp. nov.
(Plate 1, Text-figs. 1-28)

Fibrovascular bundles and fibrous bun-
dles irregularly orientated, size in cortical

cm?, FfVratio 9: 1 to 12: 1, regularly orient-
ed, median sinus concave, vessels 1-2.
Subdermal bundles regularly oriented,
60-70/cm?, F/V ratio 10: 1 to 17: 1, median
sinus concave, vessels 2-3. Central bundles
irregularly oriented, 40-45 per cm? F/V
ratio 1'5: 1 to 2: 1, median sinus deep, con-
cave, auricular lobes rounded; Fibrous
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NAME OF SPECIES

P. blanfordi schenk (1892)

P. wadiai Sanhi (1937)

P. mathuri (Sahni, 1931)

P.  jammuense
1931)

(Sahni,
P. kalmalam (Rode 1933)
P. hislopi (Rode, 1933)

P. arcolense
jam, 1953)

(Ramanu-

P. dakshinense (Prakash,
1958)

P. chhindwarense (Pra-
kash, 1958)
P. eocenum (Prakash,

1961)

P. superbum sp. nov.

D — Dermal zone, SID — Subdermal zone, C — Central zone.

PARTS AVAILABLE

Central

Subdermal and ccn-
tral

Central
Subdermal
subdermal nearly

central zone

subdermal

Dermal, subdermal,
central
cortex  incomplete

dermal, subdermal

cortex, dermal, sub-
dermal, central

Dermal, subdermal,
central

cortex, dermal, sub-
dermal, central

SUB-GROUP

Reniformia

Reniformia

Reniformia

Lunaria

Complanata

Lunaria

Reniformia (?)

Cordata

Cordata

Reniformia

Cordata

CORTEX
numerous fibrous
and few fibrovas-

cular bundles

fibrovascular  bun-

dles present

fibrous and fibrovas-
cular bundles

FREQUENCY OF
FIBROVASCULAR
BUNDLES PER cm?

14 cm?

SD 30/cm?

24-25/cm?
13/cm?
70/cm?
65-104/cm?

D. 110/cm? SD. 50-
65/cm?*C. 20-25/cm?

D. 200-270/cm?® SD.
50-90/cm?

D. 297-625/cm? SD.

T'/V rRATIO OF THE
BUNDLE

2:3/1

2:5/1 to 4/1

2/3
12-16/1
1-5-2/1
58/1

D 15/1, SD 5/1 to
8/1, C 2/1 to 3/1

D 10/1-16/1, SD 12/1
17/1

D 4:5/1-8/1, SD 3/1-

156-250/cm? € 60-130 51, € 2-5/1-3/1

cm?

D. 300-366/cm?® SD.
66-132/cm? C 30-
60/cm?

D. 100-130/cm? SD
60-70/cm? C 40-45/
cm?

D. 6:5/1-10-5/1, SD
3/1, C 2:5/1-3:5/1

D. 9/1 to 12/1, SD
10/1 to 17/1, C 1°5/
1-2/1

TABLE 2

SIZE OF BUNDLE IN
mm

1 x 13 mm

0-3-0-4 x 0:5-0-6mm

1:50 X 1-45 mm

D 0-05--10, SD 0-17,
C 0-10-02

D 0-16-0-56, SD 0-60-

D. 0-28-0-56, SD.
0-52-0-94, 0-24-0-40,
small bundle C 0-60-
1-07, 0-40-0-27

D. 0-33-0-45, SD.
0:33-0-41 X 049-
0-57, C 0:60x0-41,
0-41 x 0-33

MEDIAN SINUS AND
AURICULAR LOBES

shallow and broad,
lobes rounded

deep and rounded,
lobes rounded

deep and broad, lobes
rounded

small, rounded or an-
gular, lobes narrowly
rounded, angular
flat, lobes rounded

sinus rounded, lobes us.
angular

orbicular to reniform,
lobes rounded

sinus concave, lobes
pointed

sinus deep, concave,
lobes round, some-
times pointed
sinus * concave, lobes

rounded to pointed

sinus concave, lobes

rounded

D. 12 ¢

XYLEM
VESSELS

1-2

1-2

1-2

1-2

1-2

us. 2 C 2-3,

PHLOEM

not preserved

not preserved

not preserved

not preserved

not preserved

not preserved

not preserved

not seen clearly

not preserved

well preserved

LEAF TRACE
BUNDLE

present

present

rarely pre-
sent

present

present

sporadic

present in
subdermal
central
zone, rarely
dermal

POSTERIOR
SCLEREN-
CHIYMA

absent

present

absent

absent

absent

present

present

present

GROUND TISSUE

A

r . T
General paren- Tabular Radiating

chyma parenchyma parenchyma
lacunar present present
Lacunar, absent absent
scattered
thick walled cells

also present

lacunar — —
lacunar 2-3 layer —
extremely lacunar — present
lacunar present —
lacunar absent absent
lacunar present present
lacunar prescnt absent
lacunar present present
extremely lacunar present absent

N

FIBROUS BUNDLE,
STIGMATH

absent, stegmata pre-
sent in the outer part
of sclerenchyma -

both absent

Fibrous bundles and
stegmata present

both absent
both absent

both absent

both absent

fibrous bundle absent,
stegmata present in
fibrous part of dermal
bundle

both absent

both absent

both fibrous bundle

and stegmata pre-
sent, stegmata sphe-
rical
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bundles present in cortical, subdermal,
and central zones, 85-125 u in diameter;
stegmata present both in fibrous bundles
and in fibrous part of the fibrovascular
bundles. Leaf trace bundles present in der-
mal, rare in subdermal and central zones.
Ventral sclerenchyma  present. Ground
tissue lacunate in subdermal and central
zones.

Locality -—— Keria, a village in Chhindwara
distrit, Madhya Pradesh, about 32 kilo-
meters south of the well known locality of
Mohgaon Kalan.

279

Horizon and age — Deccan Intertrappean
series., Tertiary (Prcbably FEocene).

Collection — Specimen No. K/80, at present
with Dr. B.S. Trivedi, Botany Department
Lucknow Unmiversity, Lucknow.
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EXPLANATION OF PLATE

PrLaTE 1

1. Part of a cross section of cortical region show-
ing the distribution of fibrovascular bundles and
fibrous bundles. x 18.

2. Part of a cross section of dermal zone showing
the regularly distribution of fibrovascular bundles.
x 18.

3. Part of a cross section of central zone showing
three fibrovascular bundles and purely fibrous
bundles. x 18.

4. A part of ground tissue in L.S. showing the
stegmata and cells arrangement. X 44.

5. A Part of longitudinal section through vessel
showing multiseriate scalariform and spiral tvpe of
thickening. x 44.



