
Prec. Indian Acad. Sci. (PI. Sci.), Vol. 89, Number 1, January 1980, pp. 23-28. 
�9 Printed in India. 

Stomata in the periearp of Brassica oleracea var. botrytis 
Linn. and Eruca sativa Mill  

B B ARORA and L C LAMBA 
Department of Botany, Kumkshetra University, Kurukshetra 132 119 

MS received 3 July 1979; revised 12 November 1979 

Abstract. The ontogeny and structure of stomata have been studied in the fruit wail 
of Brassica oleracea vat. botrytis Linn. and Eruca sativa Mill. They are of meso- 
genous trilabrate type. Ontogeny resembles stomata of vegetative parts. Some- 
times, the number of subsidiary cells gets increased due to cell division in spiral of 
three subsidiaries. Stomata are absent on inner epidermis of pcricarp. In both 
the plants, contiguous and incompletely developed stomata are also present. 
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1. Introduction 

The structure of stomata in Cruciferae has been discussed by several workers 
(Vesque 1889; Metcalfe and Chalk 1950; Pant 1965; Paliwal 1967). However, 
these investigations are mainly confined to vegetative parts. Although some work 
has been done on stomata of reproductive parts of other families (Paliwal and 
Bhandari 1962; Gupta et al 1965; Patel and Dave 1976), information on the 
structure and distribution of stomata on crucifer pericarp is meagre. The present 
paper reports our observations on the pericarp stomata of two economically impor- 
tant crucifers. 

2. Materials and methods 

Fruits of the above plants, both fresh and field ripe were collected from the botani- 
cal gardens of Kumkshetra University. The various developed stages of fruits 
were fixed in FAA and preserved in 70~ alcohol. Epidermal peels were obtained 
from fresh or macerated material prepared by Jeffery's 0928) technique. Sequential 
transections were also cut and stained in safranin-light green combination. Some 
peel mounts were made after staining with haematoxylin and mounting in diluted 
glycerine. 

3. Observations 

Both the outer and inner epidermis were covered with thick cuticle. The epidermal 
cells are polygona ! with anticlinal straight walls. Stomata are noticed in all the 
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three zones of  the fruit--the pedicel, middle zone and the beak. They are oval, 
rounded or elliptical in shape. The guard cells are reniform and contain starch 
grains. The stomata are located at level with the outer epidermis and st:b-stomatal 
cavities (figure 4) are clearly discernible. The average stomatal size ranges from 
24.8 • 29.8 to 25.2 • 30.1 microns in Brassica oleracea vat. botrytis and 19-8 
• 16.0 to 20.4 • 16.5 microns in Eruca sativa. Stomatal density and stomatal 

index in beak region of  Brassica oleracea var. botrytis are minimum as compared 
to its middle and pedicel zones while in Eruca sativa these are the maximum in the 
beak region. Contiguous stomata (two stomata jr:st adjacent to each other) and 
incomplete stomata (pores, smaller and with one guard cell) were also noticed. 
Stomata, in all the zones of  the fruit, resemble in size and shape. However, they 
a r e  absent on the inner epidermis of  the pericarp. 

Stomata are of  mesogenous trilabrate type (tigures 1-3). Stomatal initials (med- 
stemoids) can easily be distinguished by their triangular shape, sharp nuclei and 

Figures 1-2. 1. Stomata on pericarp of Brassica oleracea vat. botrytis. 2. Stomata 
alongwith some developmental stages on Eruca sativa pericatp; 
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Figures 3-5. 3. 
showing stoma. 
subsidiaries. 

Stomata on Eruca sativa pericarp. 4. T.S. pericaxp Eruca sativa 
5. Stoma on Brassica oleracea var. botrytis pericarp showing many 
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Table 1. Size, stomatal index, density and contiguous stomata in different regions. 

Name of taxa Region Size of S toma ta l  Stomatal ~ Contiguous 
of stomata index density stomata 

fruit L x B = tz sq. ram. 

Eruca Pedicel 20"4 x 16"5 12.5 15.0 0.8 
�9 sativa Middle 20"0 x 16"0 15,3 18"2 2.0 

Beak 19.8 x 16"0 18"6 22"5 1.9 

Brassica Pedicel 24.8 • 29.8 12" 7 15" 8 2" 0 
oleracea var .  Middle 25"2 x 30"1 19.6 24.6 3.75 
botrytis Beak 24" 9 • 30.0 9.5 11" 6 0" 25 

dense cytoplasm (figure 2). Each stomatal initial undergoes an anticlinal division 
to give rise to a small triangular cell and a large flat cell (figures 2, 3). While the 
latter directly becomes the first subsidiary cell, the former divides by another anti- 
clinal division to produce the second subsidiary cell (figure 2), the remnant cell 
undergoing a curved division to give the third subsidiary cell. This results in the 
formation of three unequal subsidiaries and a small central cell which acts as the 
guard mother cell. 

In Brassica oleracea var. botrytis some stomata with more than four subsidiary 
cells have been recorded (figure 5). This is due to division of cells in spiral of three 
subsidiaries. Formation of fourth subsidiary cell in some angiosperms has already 
been reported by Pant and Verma (1963), Guyot (1966), Inamdar (1969). 

4. Discussion 

Stomata on reproductive parts in various angiospermic families have been studied 
by various workers from time to time (Gupta et al 1965; Patel and Dave 1976). 
Various workers have differently named the stomata in Crucifer plants: Cruci- 
ferous (Vesque 1889), Anisocytic (Metcalfe and Chalk 1950), Mesogenous tri- 
labrate (Pant 1965), Mesogenous anisocytic (Guyot 1971), Anisomesogenous (Fryns- 
claessens and Van-cotthem 1973). 

Stebbins and Khush (1961) working on monocot plants noticed that the pattern 
of the development of stomata is the same in all organs of a species. However, 
amongst dicots, similarity as well as diversity in ontogeny in different organs of a 
plant has been recorded. Gupta et al (1965) found similar development in vegetative 
and sexual parts in Bupleurum tenue, while different types of development in diffe- 
rent organs have been reported by Paliwal and Bhandari (1962) in Magnoliaceae. 
Our observations agree with that of Gupta et al (1965). Flattened beak of Eruca 
sativa shows more stomatal index and density as compared to small narrow beak 
of Brassica oleracea var. botrytis. 
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