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I n t r o d u c t io n

Sev er a l  authors, e.g., Tognini (1897), Stebbins and Khush (1961), 
Paliwal (1961, 1965), Paliwal and Bhandari (1962), Pant and Verma
(1963), Pant and Mehra(1964, 1965), Pant (1965 a), Gupta, Paliwal and 
Gupta (1965), Pant and Gupta (1966) etc. have described the stomatal 
structure and its ontogeny in various angiosperms. However, there 
seems to be no study of stomata in the family F apilionaceae except 
what is mentioned by Metcalfe and Chalic (1950). According to these 
authors, the stomata are considerably variable in members of a tribe 
and even within a genus. It seems that their observations are based 
on a study of mature leaves and the development has not been traced. 
In the present paper the structure and development of stomata in some 
members of the family Papilionaceae have been studied with a view to 
find out the range of variation in stomatal characters. Observations 
based on a study of foliar stomata of Dolichos lablab L., D. biflorus 
L., Pliaseolus aconitifoHus Jacq., Atylosia plat year pa  Benth. and Vigm  
capensis Walp. are recorded here.

M a ter ia ls  a n d  M eth o d s

Young and mature leaves of D. lablab and P. aconitifoHus were 
collected from local gardens, those of A. platycarpa and V. capensis 
from Mount Abu and D. biflorus from Dangs forest. They were fixed 
in FAA. The peels were stained with 1% alcoholic safranin and mounted 
in glycerine.

O b ser v a tio n s

Development.—The stomatal meristemoids are generally scattered 
in the epidermal tissue but occasionally they may occur in close proximity 
(Figs. 7, 13, 25). A meristemoid is distinguished by its rectangular or 
triangular shape and granular cytoplasm (Figs. 6, 12, 25). It divides 
by two intersecting curved walls forming a row of three cells, the central 
one being the smallest and lenticular (Figs. 8, 14). The latter sometimes 
divides by one more curved wall in such a way that either a linear tetrad 
is produced with the smallest lenticular cell in the centre (Fig. 9) or 
the three unequal cells are arranged on the same level with the smallest 
triangular or rounded cell in the centre (Figs. 15, 26). The smallest 
cell organizes into a stoma and the flanking cells into subsidiary cells,





At times a meristemoid develops into an anomocytic stoma without 
undergoing any division (Figs. 3, 5, 19).

Structure o f  the mature stomata.—^The leaves are amphistomatic 
in all the plants studied except in A. platycarpa where they are hypo- 
stomatic. The stomata are unevenly scattered and oriented in different 
directions. They may be paracytic, anisocytic or anomocytic, occurring 
individually or different types placed side by side even on the same 
surface of the leaf (Figs. 1-5). In D. hiflorus and V. capemis a few 
stomata are with a single subsidiary cell (Fig. 16). The latter may 
simulate an epidermal cell and the stoma apparently looks anomo
cytic (Fig. 32). Such stomata, with one subsidiary cell, have also been 
reported in Mussaenda frondosa (Pant and Mehra, 1965).

As the table indicates, the paracytic stomata arc more frequent 
than the anisocytic ones. Anomocytic stomata are rare in D. hiflorus, 
A. platycarpa and P. aconitifolius but they are relatively more in 
D. lablab and V. capemis.

Table showing the frequency o f  different types o f  stomata

Name of the plant

Stomata
Paracytic Anisocytic Anomocytic with one 
stomata stomata stomata subsidiary 

“/  % cell

D. lablab 

D. hiflorus 

V. capensis 

P. aconitifolius

A . platycarpa

70-2 15-8 14

66-8 30 1 -6

60-3 27 12

57-8 40-6 1-6

79-4 18-3 2-3

[•6

J-7

Occasionally one or both the subsidiary cells of the paracytic stomata 
increase in size and assume the form of epidermal cells (Fig. 27). At 
times such a stoma, with neighbouring perigenes, resembles an anomo
cytic one (Fig. 11). In the anisocytic type the stoma is surrounded 
by three unequal subsidiary cells, the smallest enveloped by the largest 
on one side and the cell intermediate in size on the other.

In some paracytic and anisocytic stomata the number of subsidiary 
cells is increased, (a) by their division (Figs. 10, 18, 30) and (b) by the 
adjacent ei«dermal cells assuming the form of subsidiaries (Figs. 17,





28, 31). The division of the subsidiary cells has also been reported 
in members of the family Magnoliaceae (Rao, 1939) and Basella rubra 
(Paliwal, 1965).

The stomata are scattered without any definite pattern. Occa
sionally, however, they occur in groups of two or three (Figs. 20-^23,
29, 33). Seldom contiguous stomata are found in A. phtvcarpa  
(Fig. 24). '

Since the two guard cells and the subsidiary cells of the stomata! 
apparatus originate from a single meristemoid, the development of 
stomata is mesogenous; rarely it is perigenous (cf. Fig. 1).

D iscussion

Though the stomata are paracytic in the tribe Phaseoleae (Metcalfe 
and Chalk, 1950), in the investigated members, which belong to this 
tribe (Baker, 1876), they are paracytic, anisocytic and anomocytic, 
occurring even on the same surface of the leaf. Diversity of stomata 
on the same surface of an organ has also been reported in other plants 
such as several members of the Order Centrospermae (Sen, 1958), 
Phyla nodiflora (Pant and Kidwai, 1964), Basella rubra (Paliwal, 1965), 
in some members of Convolvulaceae (Pant and Banerji, 1965) and 
Magnoliaceae (Pant and Gupta, 1966). According to these authors 
the different types of stomata are mesogenous, mesoperigenous and 
perigenous in their development {see also Pant, 1965 h). In the present 
plants, however, they are mostly mesogenous, rarely perigenous. Thus 
it appears that the occurrence of more than one type of stomata on the 
leaves, their mesogenous development and an increase in the number 
of subsidiary cells are characteristics of at least some members of 
Phaseoleae. A critical survey of all the plants included in this tribe may 
prove to be a valuable criterion to support the inclusion of various 
members in this tribe.

S um m ary

The development and structure of stomata occurring on the leaves 
of Dolichos labtah, D. biflorus, Phaseolus aconit i f  alius, Atylosia platy- 
carpa and Vigna capensis have been described. The mature stomata 
may be paracytic, anisocytic and anomocytic. Stomata with only one 
subsidiary cell are found in D. biflorus and V. capensis. The number 
of the paracytic stomata is more than that of the anisocytic ones. The 
different types of stotaata are mostly mesogenous, rarely perigenous. 
The number of subsidiary cells sometimes increases by their division 
or by the neighbouring perigenes becoming subsidiary cell-like. On 
the basis of the structure and development of stomata the inclusion of 
all the plants studied in the tribe Phaseoleae seems to be justified,
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