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ABSTRACT 

· f 1 ; -1 ProsolJis carried out on a compa-Anatomical inYestigation of the bark of some and zone trees o ,· cac.a a nu 1 '. • r [ b k 
· · · · · · · · . ,dl as m1croscop1c 1ea tures o ar ra t1ve bas:s. has brought out certam 111ter-spec1fic: vanat1ons 111 macro- as\\ , d' .b . 

· • · • J · · f • · - bark zones ana 1s tn ut10n construct1011. Surface confic,urat1on of tne bark, re a tivc proportion o vauou, ' . . . 
0 

f · r . I 'ti 1 rr in the d11Terenhahon pattern of phloem sderenchvrua are among the fea tures worthy o attentwn 101 exp 01 1 ~ 

and identification of seemingly alike isolaten bark materials. 

I:'\TRODUCTIO~ 

According to EsAu (1964, 1965), information on the strucLure of bark is relatively 
deficient and rather incomulete. This becomes more obvious when one looks for know
ledge about the bark of tro;ical trees in general and the Indian counterparts in particular. 
Comequently, the information usually imparted on plant anatomy to students in our class 
room<, is entirely based or1 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 
elucidating the anatomical framework of the bark of certain arid zone species of Acacia 
and Prosopis, is presented here. 

MATERIAL AND ?vIETHODS 

Bark samples (blocks of2 cm2 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 Macb. and P. spicigera 
L., were fixed in FAA for 5 days and then kept in a mixture of 50% glycerol and 50% 
ethanol (1 : 1) for softening. After a couple of months, transverse sections of 10 µm 
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 or~er to fin~ out the relative proportion of sclerenchyma in the phloem, camera 
luc1da drawmgs of different 1-hloem components were made on t · d ex . . racmg paper an -
plo1ted for calcula tmg the percentage of tramectional area oc · d b 1 h a - · · ., cu pie y sc erenc ym , 
fo llowing the method of GROUSE AND YuNus (1974). · 

OBSERVATIONS AND DISCUSSION 

The term "bark" is applied in the present study t 11 h 
• . 0 a t e cell layers lying ou ter 

to vascular cambmm. The dead rhyt1dome portion forming th f he 
e outer hard crust o t 
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s1c111 axis has been referred lo as non-1i1nctional bark while that with the living cells as 
ft111 CI io na. l one . The la I tcr consists of con<lucting as well as non-conducting zones of 
secondary phloem. The non-conducting phloem in which the obliterated or crushed 
sic\·c clements are no longer active in translocation phenomenon, is also included in the 
li111cti nn,d bark because rest of the component elements of phloem such as axial and ray 
p;1rcnchyrna d o, however, perform activities like secretion, conduction and accumulation 
or cn~·astic substances. 

The outer dead crust of barks experienced surface fissuring of varying degrees: 
Foliovving WHITMORE ( 1962) the barks were categorized as (i) entire (A. farnesiana), (ii) 
~hallow fissured (A. melanoxylon) and (iii) deep-fissured (rest of the species under study)• 
The fissures, when present, were either V-shaped (A. catechu and A. melanoxylon), or com
pou1Hl i.e. , sub-divided e-1,t their bottoms into smaller ones (A. nilotica var. cupressiformis and 
P. r:in ,?raria ), or irregular in shape (P. spicigera and the remaining 2 _varieties of A. nilotica) 
as seen in slash view. Ray exp3.mion tissue near periderms was vi5ible with unaided eye 
only in A. famesiana and A. melanoxy!on. Thick rhytidome- was present in all the species 
except A. farnesiana. which mually contained single:, superficial periderm. 

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

Table I -Comparative data on the amount and magnitude of various bark zones and the 
phloem sclerenchyrna 1n some Acacia and Prosopis spp. 

Taxa Bark thickness 
(mm) 

---------------------· 

Acacia catechu 

A. f arnesiana 

A. melanoxylon 

A. nilotica 

var. cu/Jressiformis 

var. telia 

var. vediana 

Proroj•is cineraria 

P. sj, icigcra 

20 

5 

8 

8 

22 

15 

20 

9 

Functional bark 
(Seconclarv phloem) 

Conducting 
phloem (mm) 

0.40 

0.78 

1.22 

1.66 

2.42 

1.83 

2. 17 

1. 04· 

Non-conducting 
phloem (mm) 

1.60 

3.00 

2.00 

3 .86 

6.78 

3.30 

7. 20 

1.63 

- - --- --------· 

Amount of scle
renchyma in se

condary phloem 
(%) 

30 

38 

31 

18 

28 

16 

15 

32 

- ---
- ------ -- - ---- - -- hl constituted about 10% (A. catechu) to 72 % A. 

L • • the secondary P oem, • • 
of tn1s region, · . . The conducting phloem, i.e. the port10n of . 1 k · lifferen t species . 
.farneszana) of th~ Ja: m c b however comprised of only 2 % (A. calechu) to 15 % 

· h · ve 111 be mcm ers, ' 
2

) phl oem wit ac tive sie. · · . h bark as a whole (Figs. 1 & • 
(A. ni!Dtica var. cu/Jressiformis) of ~ ~ libriform fibres, formed the major component of 

Phloem sclcrenchyma, mam Y_ t nsections being diagnostic in the identification . ·1 · attcrn m ra · I- i · <l1 .s tr1 JU t10n P t 1e tissu e , t11e1r 
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Fig. 1. Histogram sh_?win~ the relative proportion of different bark zones in some Acacia and Prosopis !p_ecie~: 
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Fig. 2. Histogram showing the relative proportion of scle:-enchyma in (A) conducting phloem, (B) non· 
conducting phloem and (C) secondary phloem as a whole in the bark of 
(1) Acacia caterhu, (2) A.farnesiana, (3) A. melanox_ylon, (4-6) cupressiformis, telia and vediana varieties 
of A. nilotica, (7 ) Prosopis cineraria and (8) P. sj,icigera. 
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f isolated bark materials. Sclerified elements were present thro h t h d 
o . . ug ou t e secon ary 
phloem ~n all the species except A. catechu which. con ta~ned such dements only in the non-
conductmg zon~ .. The fi~res were _grouped either In fascicles of irregular shapes (A. 
fam esiana, A. mlotz_ca) or m tangentially extended elongate strips of diverse magnitude 
· ( Prosopis sp~.) which ~ere frequently traversed by the radially running phloem rays. 

Relat~ve proportion ?f the sclerenchyma calculated separately in the conducting, 
non-conductmg and the entire secondary phloem is depicted in Fig. 2. It formed zero to 
35% of the conducting zone, 17% to 42% of the non-conducting 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 (HoLDHEIDE, 1951 : 
Zimmermann, 1961) describing a similar range of width of the conducting phloem in certain 
deciduous temperate trees. WHITMORE (1962), however, assumed the conducting phloem 
thickness in Dipterocarpaceae to be 5-6 mm. Distribution pattern as well as the relative 
proportion of sclerenchyma is subject to variation not only among different taxa but within 
the genm too and, hence, appears to be species-specific. This feature, when supplemented 
by others, may therefore, he of significant help in distinguishing and identifying barks of 
the related species. · · 
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