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ABSTRACT

Anatomical investigation of the barkof somearid zone trees of Acaciaand Prosa/)esf cai‘rled'mil‘t on a Cofrzpa];
rative basis, has brought out certain inter-specific variations in macro— as well as microscopic c?tu{‘cs ?b e
construction. Surface configuration of the bark, relative proportion of various bar'k. Zoixes, and distri .ut}on
pattern of phloem sclerenchyma are among the features worthy of attention for exploiting in the differentiation
and identification of seemingly alike isolated bark materials.

INTRODUCTION

According to Esau (1964, 1963), information on the strucwure of bark is relatively
deficient and rather incomplete. This becomes more obvious when one looks for know-
ledge about the bark of tropical trees in general and the Indian counterparts in particular.
Consequently, the information usually imparted on plant anatomy to students in our class
rooms is entirely based on foreign studies with exotic materials. In view of this, a project
was Initiated in this laboratory to work out the structural details of the cambium and bark
of Indian tropical trees and recognise their mode of specialization, if any. One such study

clucidating the anatomical framework of the bark of certain arid zone species of Acacia
and Prosopis, is presented here.

MATERIAL AND METHODS

Bark samples (blocks of 2 cm? size) chiselled out from the main trunk of fully grown
forest trees of Acacia catechu Willd., A. farnesiana Willd., A. melanoxylon R. Br., A. nilotica
(L.) Willd. (vars. cupressiformis, telia and vediana), Prosopis cineraria Mach. and P. spicigera
L., were fixed in FAA for 5 days and then kept in a mixture of 509, glycerol and 50%
ethanol (1 : 1) for softening. After a couple of months, transverse sections of 10 pm

thickness were cut on a sliding microtome, stained in hematoxylin and Bismark brown,
and mounted in Canada balsam after passing through the ethanol series for dehydration
(Sass, 1958). :

In order to find out the relative proportion of

lucida drawings of different phloem components were made on tracing paper and ex-

ploited for calculating the percentage of transectional area occupi ma
following the method of GHouseE anD Yunus (1974) 3 upied by sclerench). )

sclerenchyma in the phloem, camera

OBSERVATIONS AND DISCUSSION

The term “‘bark’ is app

lied in the present styd to .
. all t ter
to vascular cambium. The d v he cell layers lying ou

ead rhytidome portion forming the outer hard crust of the

*Paper presented at the Second Indian Geophytological Conference

Lucknow, March 11-12, 1978.
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m axis has been referre as [ i
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consists of conducting L
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functional bark because rest of the com
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ol ergastic substances.

functional one. The latter
as well as non-conducting zones of

17}1100@ in which the obliterated or crushed
slocation phenomenon, is also included in the
,» perform acliin)LoirelsCr;itl Clemem? of phlocm fuch a5, axial and ey

ke secretion, conduction and accumulation

The outer dead crust of barks ex

I perienced surface fissuri I .
Foliowing Wiitmore (1962) T

the barks were cat i ' ; ~ s
shallow fissured (4. melanoxylon) and (i11) deepfzgss‘j;zzd ?rsest(1())fez1ht;r:péi.csfclzlrrrlz?éfn:t);d(;;).
The ﬁséurcs, whe_n.present, were either V-shaped (4. catechu and A. melanoxylon), or com-
PO“'_‘d -G S“b'(.thdCd at their bottoms intc smaller ones (A. nilotica var. cupressiformis and
P. 5”1'7"".”(1)» or 11’11%’11131“ in shape (P. spicigera and the remaining 2 varieties of 4. nilotica)
@S see.n in slash Ylew' Ray expansion tissue near periderms was visible with unaided eye
only in 4. farnesiana and A. melanoxylon. Thick rhytidome was present in all the species
except A. farnesiana which usually contained single, superficial periderm.

The functional bark zone was found to occupy from nearly one-tenth to three-fourths
of the total bark thickness in the taxa under study (Table 1). The relative proportion

Table 1-—Comparative data on the amount and magnitude of various bark zones and the
phloem sclerenchyma in some Acacia and Prosopis spp.

Tunctional bark
(Secondary phloem)

Taxa Bark thickness  Conducting Non-conducting ~ Amount of scle-
(mm) phloem (mm) phloem (mm) renchyma in se-
condary phloem
(0/ )
\/o
Acacia catechu 20 0.40 1.60 30
A. farnesiana 5 0.78 - 3.00 38
A. melanoxylon 8 1.22 2.00 31
A. nilotica
var. cupressiformis 8 1.66 3.86 18
var. lelia 22 2.42 6.78 28
var. vediana 15 1.83 3.30 16
Prosopis cineraria 20 2.17 7.20 15
9 1.04 1.68 392

P. spicigera

of this region, thc sccondary phloem, constituted abou? 10% (4. ca;techu) to 72‘% A.
Jfarnesiana) of the bark in different species. The condflctmg pthCIOTl, 1.c. the portion of
phlocm with active sieve tube members, however, comprlse:d of only 2%, (4. catechu) to 159,
(A. nilotica var. cupressiformis) of the bark.as a whole (Figs. 1 & 2). .

Phloem sclerenchyma, mainly Iibrlform.ﬁbrcs,-forrnfd the} major Cémpo.nent of
the tissue, their distribution pattern in transections bemng diagnostic in the identification

-
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Fig. 1. Histogram showing the relative proportion of different bark zonesin some Acacia and Prosopis species.
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Fig. 2. Histogram showing the relative proportion of sclerenchyma in (A) conducting phloem, (B) non-
conducting phloem and (C) secondary phloem as a whole in the bark of
(1) Acacia calechu, (2) A. farnesiana, (3) A. melanoxylon, (4—6) cupressiformis, telia and vediana varieti€s
of A. nilotica, (7) Prosopis cineraria and (8) P. spicigera.
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of isolated Dbark materials. Sclerified elements were

. i present througho
phloem in all the species except A. catechu which contaj BAouM the sccondary

ned such elements only i
T . ' nly in the non-
conducting zone. The fibres were grouped either in fascicles of irregulayr shapes (4

farnesiand, A. nilotilca) or in tangentially extended elongate strips of diverse magnitude
(Prosopis spp-) which were frequently traversed by the radially runnin‘g p,hloe 2 o

Relat{ve proportion fo the sclerenchyma calculated separately in the conducting

pon-conducting and the entire secondary phloem is depicted in Fig. 2. It formed zero t(;
50/ of the conducting zone, 17° 0 . C :

3: % ofo/ N gd ne, Yo to 429 of the.non-conductmg zone or, in other words,
15—38% of the secondary phloem as a whole in the various Acacia and Prosopis species
(Table 1, Fig. 2).

As evident from the table, width of conducting phloem in the above species varies
from 0.40 mm to 2.42 mm. It is at par with some earlier works (HoLpmeme, 1951 :
Z1rr.1mermann, 1961) describing a similar range of width of the conducting phloem in certain
dC'ClduouS' FCXipEEALE frees, Warrmore (1962), however, assumed the conducting phloem
tthknCS.S in Dipterocarpaceae to be 5-6 mm. Distribution pattern as well as the relative
proportion of sclerenchyma is subject to variation not only ameng different taxa but within
the genus too and, hence, appears to be species-specific. This feature, when supplemented

by others, may therefore, be of significant help in distinguishing and identifying barks of
the related species. '
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