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Stomatal behavior of Eruca sativa L. (Rocket Plant) 
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Abstract 
In present study two characters related to stomata of Eruca sativa have been studies like mean number of 

stomata per unit area and the number of chloroplast per guard cell. Different varieties of rocket plant 

(Eruca sativa L.) differ genotypically among themselves in stomatal frequency and number of 

chloroplasts/guard cells. Among parental varieties L.V. has the highest MNS (Mean number of stomata) 

followed by TMLC and RTM -314. Among the hybrids RTM -314 X TMLC revealed the lowest number 

of MNS whereas L.V. X RTM -314 revealed the highest number of MNS. For MNC (Mean number of 

chloroplast) too, considerable inter varietal variation was noted. L.V. was characterized by having the 

lowest mean number of chloroplast (8.07 chloroplasts/per guard cell) and TMLC having the highest 

MNC. Among the hybrids L.V. X TMLC exhibited lowest MNC whereas TMLC X L.V.I exhibited 

highest mean number of chloroplast (15.09 chloroplasts/per guard cell). The superiority of their F1 

hybrids in these parameters indicates heterosis as a result of increased heterozygosity in them. 
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Introduction 
The anatomical features based on the histology of the structure and distribution of stomata is 

of great taxonomic significance. Stomata which also belong to the epidermal tissue system 

have been the subject matter of studies, which is very useful in the field of taxonomy. Being a 

member of the family Brassicaceae, Eruca sativa is characterized by the presence of 

cruciferous type of stomata. In this type the guard cells are surrounded by three unequal 

subsidiary cells. Eruca sativa is native of western Asia and the Mediterranean region which 

grows in summer with appreciates regular watering. It can grown in all types of zone that can 

tolerate temperatures down to 25ºF (-3.9 C). The anatomical features based on the histology of 

the structure and distribution of stomata are of great taxonomic significance as they provide 

evidences concerning the inter-relationship of larger groups, and also help in establishing the 

affinities of genera of uncertain taxonomic status. Increase in number and size of the stomata 

and the chloroplast/guard cells have been used as the methods to test the ploidy level in several 

crop plants (Herman & De Boer, 1971; Krishnaswami & Andal, 1978) [5, 6]  

Stomata is one of the important part of the plant leaf which have a pore that allows exchange 

of gases between the leaf tissue and atmosphere (Giday et al., 2013) [3]. Plant regulates thermal 

cooling due to water loss allowed by stomata opening. Each cell is surrounded by a specialized 

cell called as guard cells. This guard cell enables stomata open or closed which causes 

transpiration. The number of stomata cells on a leaves changes with respect to factors in 

environment like light and temperature, found in the areas where the plants growth takes place 

(Sweeney, 2004 and Bhaiswar, 2016) [8, 1]. 

It is a vital task to observe the number of stomata per unit area of the plant. However tools 

available for identification of stomata are limited (Gonzales and Woods, 1992) [4]. Present 

investigation was deal with the study of two stomatal characters, number of stomata/unit area 

(MNS) and number of chloroplasts per guard cell (MNS) in varieties of rocket plant and their 

hybrids in order to understand the stomatal behaviour in this plant. 

 

Materials and Methods 

Three varieties of rocket : TMLC, RTM -314, L.V., and their six intervarietal hybrids TMLC 

(male) X RTM -314 (female), TMLC (male) X L.V.(female), RTM -314 (male) X TMLC 

(female), RTM -314 (male) X L.V. (female), L.V. (male) X TMLC (female), L.V. (male) X 

RTM-314 (female) constituted the materials for the present investigation. For determining the 

number of chloroplasts/guard cell, lower epidermis of fully grown leaves was peeled off and 

stained in 1 % KI solution and mounted in 10 % glycerine. The chloroplasts present in 50 

guard cells in each variety and hybrids were counted to score MNC. For MNS, the stomata 

were counted in 25 microscopic fields in each variety and hybrid.  
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Number of stomata / unit area and number of chloroplast /guard 

cell 

 

Results and Discussion 
Table-1 shows that the varieties exhibited considerable 

intervarietal variation with regard to MNS (Mean number of 

stomata). Among parental varieties L.V. has the highest MNS 

(Mean number of stomata) followed by TMLC and RTM -

314. Among the hybrids RTM -314 X TMLC revealed the 

lowest number of MNS whereas L.V. X RTM -314 revealed 

the highest number of MNS. The detection and counting of 

stomata were done by using morphological operation method 

showed an accuracy of 94.3% of the stomata of 24 images 

from 5 plant species (Oliveira and Silva, 2014) [7]. The 

increase in stomatal size leads to decrease in the number of 

stomata/unit area (Fukushima & Tokumasu, 1957) [2]. 

The number of chloroplasts found in guard cells is depend on 

species, but typically ranges between 8-15, compared with 30-

70 in palisade mesophyll cells (Willmer & Fricker, 1996) [9] 

resulting in between 25-100 fold lower chlorophyll content 

per cell in guard cells than in mesophyll cells. For MNC 

(Mean number of chloroplast) too, considerable intervarietal 

variation was noted. L.V. was characterized by having the 

lowest Mean number of chloroplast (8.07 chloroplasts/per 

guard cell) and TMLC having the highest MNC. Among the 

hybrids L.V. X TMLC exhibited lowest MNC whereas TMLC 

X L.V.I exhibited highest mean number of chloroplast (15.09 

chloroplasts/per guard cell). 

 
Table 1: Mean number of stomata per unit area & number of chloroplast per guard  

cell in different varieties of Rocket plants and their hybrids 
 

Material 
Stomata per unit area Number of chloroplasts per guard cell 

Mean ± S.E CV% Mean ± SE CV% 

TMLC 7.04 ± 0.86 23.0 12.05 ± 3.07 34.85 

TMLC × L.V.I 8.03 ± 1.39 21.7 15.09 ± 2.01 33.13 

TMLC × RTM-314 7.64 ± 1.04 18.93 13.06 ± 1.47 29.91 

RTM-314 7.1 ± 0.92 21.9 11.03 ± 2.67 29.9 

RTM 314 × TMLC 7.34 ± 0.81 16.2 12.08 ± 1.69 18.3 

RTM-314 × L.V.I 8.83 ± 1.33 28.7 13.10 ± 2.53 27.5 

L.V. 9.64 ± 1.34 30.7 8.07 ± 2.33 37.8 

L.V × RTM-314 10.34 ± 3.12 28.62 10.02 ± 3.88 26.3 

L. V. X TMLC 10.02 ± 2.97 33.24 9.08± 7.85 40.10 

 

Conclusion 
Present study reveals that different varietal populations of 

rocket plant differ genotypically among themselves in MNS 

and MNC. The F1 hybrids are superior to their parents in both 

the parameters which may be attributed to heterosis due to 

increased heterozygosity in them. This also indicates an 

element of genotypic control for these characters. 
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