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ABSTRACT

Nodal and internodal vessels are studied in 15 species belonging to 14 genera. Vessels fall under four 

categorics, viz.: extremely short, very short, moderately short and medium sized. The perforation plates are 
simple and vary from 1-3 in number in both nodal and internodal vessels. The intervascular pitting is mostly 

simple, rarely scalariform, reticulate and bordered. The nodal and internodal vessels exhibit similarities
and differences in size, shape and number of perforation plates. The average diameter of internodal vessels 
in herbaccous species and nodal vessels in woody species is more than that of nodal and internodal vessels 

respectively.

INTRODUCTION

SHAH et al. (1966) found that nodal vcssels in Dioscorea alata differ from inter- 

nodal vessels in size, shape, distribution and inclination of perforation plates. Surpris- 
ingly, no comparative work has been carried out dealing with nodal and internodal 
vesscls in dicotyledons. Recen tly, internodal vessels bave been studied in dicotyledo-
nous families by InAMDAR AND MuRTHY, (1977), MURTHY et al. (1978), ALEYKUTTY AND 
INAMDAR (1978), ShENOY AND INaMDAR (1979), AvITA AND INAMDAR (1980), and 
MURTEHY et al. (1980). The present work has thus been carried out to make a compara- 

tive study of nodal and intermodal vessels in 15 species belonging to 14 genera 
of Acanthaceae for the first time. 

MATERIAL AND METHOD 

The material for the present investigation was collected fiom diferent localities 
The nodes and internodes were macerated following the procedure

of JaNE (1956). The macerated material was washed thoroughly in water, stained with 
Delafield's haematoxylin and moun ted in glycerine jely. The minimum to maximum 

range in size of vessels with average mean values of 30 readings in brackets are given. 
The size, number and disposition of perforation plates and adjacent wall thickening 
in different species are charted in table 1. Classification of vessels is adopted from 

of Gujarat State. 

RADFORD et al. (1974). 
OBSERVATION

Vessels of all four categories exhibit variation in their size, shape, dimensions, 
number and disposition of perforation plates and adjacent wall thickenings. The obser- 
vations regarding the size, shape, perforation plates and adjacent wall thickening are 
described under different heads as follows 

On the basis of the length the vessels can be divided into four categories, viz.: 
i. extremely short (less than 175 pm), ii. very short (175 to 250 #m), ii. moderately 
short (250 to 350 um), and iv. medium sized (350 to 800 um). 
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I S1ze OF VESSELS 

(i) Extremely short 

Internode-The length and the diameter range from 107-174 pm and 19 
The shortest and the longest vessel is found in Seriocalyx scaber. 117 pm respectively. 

The smallest diameter is noticed in Adhatoda vasica and the largest in Seriocalyx scaber. 

Noce-The length varies from 69-174 um and the diameter from 14-55 em. 

The minimum and the maximum lengih of the vessel is recorded in Dicliptera erticillata. 
The smallest diameter is noticed in Peristrophe bicalyculata and the largest in Justicia 

gendarussa respectively.

(ii) Very short 

Internode-The length and the diameter ranges from 173-243 um and 9-59 
um respectively. The maximum and the minimnum length is noticed in Adhatoda vasica. 

The smallest diameter is observed in Dicliptera verticillata and the largest in Justicia 

gendarussa.
Node-The length and the diameter vaiies from 140-250 em and 14 to 62 

m. The minimum diameter is noticed in Beloperone guttata and the minimum in Justi 

Cia gendarussa. 

(iii) Moderalely small 

Internode-The length varies from 248-343 um and the diameter from 5 to 

147 am. The maximum length is observed in Peristrophe bicalyculata and the minimum 

in Grossandra undulaefolia. The maximum diameter is noticed in Ruellia tuberosa while 
the minimum is Crossundra undulaefolia. 

Node-The vessel of maximum length of 338 um is noticed in Hygrophila auri- 
culata and that of minimum length of 203 am in Adhatoda vasica. The largest dia- 

meter of 66 um of a vessels is ohserved in Seriocalyx scaber and that of minimum of 12 

Am in Pseuderanthemum bicolor. 

(iv) Medium-sized 
Internode-The length varies from 616-815 em and the diameter from 9-96 

Pseuderanthemum bicolor and the minimum um.The maximum length is observed in 

in Acanthus ilicifolius. The ma. imum diameter is notied in Peristrophe bicalyculata while 
the minimum in Ruelia tuberosa. 

Node-The nodal vessels falling in this category are not observed. 

II SHAPE oF VESSE LS 

Internode-The shape of vessels differ even in the same species. The inter 

nodal vessels may be cylindrical (Pl. 1 : A, B, G, N), tubular (¥1. 1 J 0-Q), conical 
(PI. 1: E) and rhomboidal (PI. 1: C). 

Node-The nodal vessels may be branched or unbran ched. The branched 

nodal vessels exhibit a bran ching at different levels. The branching may be in the form 
of a small protuberan ce at midway of a vessel (PI. 2: A) at one end of a vessel (Pl. 
2 B), a small arm near one end (PI. 2 : C), two unequal arms at one end (Pl. 
2: D) or two nearly equal arms at one end (Pl. 2: E). 
rent levels, the bran ched n odal vessels vary in their shapes. 

Due to branching at diffe-

The unbranched vessels also exhibit different shapes. They may be tubular 
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(PI. 2 F, N), fusiform (Pl. 2 : M), slipper shaped (Pl. 2: K), weaver-bird's nest 

like (Pl. 2 G). 

III PERFoRATION PLATEs 

A Internode-All the vessels manifest exclusively simple perforation plates. 
vessel with two perforation plates is a common feature. The perforation plates vary 
in their arrangement. 
N), both at one end (PI. 1 : I) and one at one end and other in the centre (Pl. I : C, 

F, H, L). The vessels with three perforation plates are occasior ally observed in Peu 
ranthemum bicolor (P1. 1 : P), Peristrophe bicalyculata and Crossandra undulaefolia. A vessel 
with single perforation plate which is seldom noticed in Dipteracanthus prostratus (P. 1 : 

0) 

They may be one at each end (Pl. 1: A, B, D, G, J. K, M, 

But occasionally Node-Usually the vessels exhibit two perforation plates. 
those with a single perforation plate are also observed (PI. 2 : A, c, D, E, O). 
Vessels with three perforation plates are rarely observed. 

IV END WALL 

Internode-The end wall appears to be round or truncate (Pl. 1 : B, J, N or 
clongated and taper ing (Pl. 1 : E-H, K, 0-R). In some cases the perforation plate 
is at the emd ofa vessel and the boundary is clear, therefore the term cnd wall stands as 

a synonym to the perforation plate while in others the perforation plate is olly a part 
of the cnd wall (PI. 1 : A, C, E, F, H, I, L, M, O-R) and therefore the term end wall 

as a synomym to the perforation plate is not applicable. 
NodeThe end wall in nodal vessels may be round (Pl. 2: D, F, H, J, K) 

or clongated and tapering (PI. 2: A, C, F). 

V AnJA CENT WALL THiCKENING 

Internode-In all the investigated species simple pitting is commonly observed. 

The arangement of simple pits may be cither altiernate (Pl. 1 : B, C, 1) or opposite 
(PI. 1: F, H). Scalariform pitting is observed in Dipleracanthus prostralus (Pl. 1 : A), 

Asystasia gangetica (Pl. 1: Q, R) and reticulate in Peristrophe bicalyculata (PI. 1 : N). 
Node-In nodal vessels too, simple pitting is common in all species investi- 

gated. The arrangement of simple pits may be altermate (PI. 2 : I, M) or opposite 

(PI. 2 A, L). Scalariform pitting is observed in Crossandra undulaefolia (PI. 2: F) 
Bordered pits are observed in Peristrophe bicalyculata

The arrangement of border 
and Asystasia gangetica (Pl. 2 : K). 

(Pl. 2 N) which is a significant feature noticed here. 

pits is opposite as well as alternate in the same vessel. 

DISCUSSION 

According to MeTCALFE AND CHALK (1950) the vessels in the Acanthaceae 

are typically very small (less than 50 m mean tangential diameter). The present 
observations are at variance with those of these authors regarding the size (see Table 1). 

Diversity regarding size, shape, distribution, disposition and number of perforation 
plates have been moticed in nodal and internodal vessels. The present observations are 

in accordance with those of SHAH et al. (1966). Branched vessels occur occasionally
in nodes and rarely in internodes. The adjacent wall thickening is mostly simple, 
rarely border pitted in nodal vessel of Peristrophe bicalycula ta, scalariform in Diptera canthus
prostratus, Aystasia gangetica, Peristrophe bicalycrlata and reticulate in Peristrophe bicalyculata, 
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ABBE AND ABBE (1971) pointed out that differen ces in habitat have minor 
This may be true for 

It has been observed that the average diameter of inter- 

Whereas the 

in fluen ce on dimensional characteristics of vessel members. 

habitat, but not for habit. 
nodal vessels of herbaceous species is more than that of nodal ones. 

average diameter of nodal vessels of woody species (shrubs and undershrubs) is more 

than that of intern odal ones. 
In conclusion it may be stated that : (i) single perforation plate is occasional 

in nodes and rare in internodes, (1i) three perforation plates are occasional in internodes 

and rare in nodes, and (iii) branching of vessels is occasioaal in nodes ard rare in inter 

nodes. 
Trend of specialization is towards vessels with mostly round or truncate end 

wall, simple perforation plate/s and simple pitted adjacent wall thickening. 
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EXPLANATON OF PLATES 

PLATE 

Internodal vessels 
:Dipteracanthus prostratus x314; x340 

:Pseuderanthemum bicolor x214; x214 

A-R 

A,O 
B,P 
CH,M Seriocalyx scaber 

Ruellia tuberosa 
:Adhatoda vasica 

x274; x214; x228 
x314; x314; x314 D,G,K. 

x214 E 
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Geoplytolog), 14(1) Chaudhuri & Inamdar Plate 2 



Acanthus ilicifolius
:Crossandraundulaefolia x314 
:Peristrophe bicalyculata x228 
:Asystasia gangetica 

F,1,J :x214; x228; x223 

N 

Q.R x340; x910 

PLATE 2 

:Nodal vessels 
:Peristrophe bicalyculata x450 
Perist ophe bicalyculata x910 
:Crossandra undulaefolia 
:Hygrophila auwiculata 
Seriocaly* scaber 
Barleria prattensis 

Asystasia gangetica 
Justicia gendarussa 
Ruellia tuberosa 

A-P 

A-E 
M, N 

500 

G 340 
H 365 
1,J 365 

450 
L x450 

0,P 525 
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