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Abstract. Succulent flower plants present some morfo-anatomical and 

physiological characteristics, that represent a hint concerning their biologic 

behaviour (these being little select concerning the water regime). This work 

aims to highlight the biometrical characteristics of those foliar structures that 

store water (the mesophyll cells) that reduce the water losses (the thickness of 

the cuticule, density of the stomata) and establish a connection between these 

and the percentage of water loss on a determined period. Determinations were 

achieved at eight species of succulent flower plants from four types (Aeonium, 

Kalanchoe, Sedum and Senecio). 
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Rezumat. Plantele floricole suculente prezintă anumite caracteristici 

morfo-anatomice şi fiziologice, ce constituie un indiciu privind comportarea 

biologică a lor (acestea  fiind puţin  pretenţioase în privinţa regimului de apă). 

Lucrarea de faţă îşi propune să evidenţieze caracteristicile biometrice ale 

acelor structuri  foliare care depozitează apa (celulele mezofilului) sau reduc 

pierderile de apă (grosimea cuticulei, densitatea  stomatelor) şi să stabilească 

legătura între acestea şi procentul de apă pierdută într-o perioadă de timp 

determinată. Determinările s-au efectuat la opt specii de plante floricole 

suculente din patru genuri (Aeonium, Kalanchoe, Sedum şi Senecio).  

Cuvinte cheie: suculente, frunze, stres hidric 

INTRODUCTION 

The succulent plants also called "fat plants" are plants that possess at least 

one organ that temporarily stores water (leaf, stem and in more rare cases even a 

root), which makes that for a certain period of time the plant do not depend of the 

external input water, encouraging the survival in an arid climate (Willert D. 1992). 

The water content from the succulent plants is high enough (80-95%), this 

varying dependent by species, organs, tissue (Lambers H., 2008).  

Willert Dieter, analyzing the water content to several succulent plants (40), 

discovered that the water percentage from leaves could vary between 77,9% and 
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93,3% from the stem can vary between 28,8% and 89,1% and in the root, between 

29,9% and 77,7%. 

The leaves represent the organs of water storage for the majority of 

succulent flower plants. The mesophyll is formed of parenchimatic big cells, 

specialized in storing the water (Eggli U. 2003). 

In order to reduce the water losses, the succulent plants present several 

morpho-anatomical characteristics (reduction of foliar surface, presence of 

protective hairs, cuticle thickening, the reduced number of stomata and their 

positioning under the level of epidermal cells) and physiological (the percentage 

of water related is bigger than the free water, increasing thus the biological 

resistance in stress conditions such drought – because the water related evaporates 

only at the temperature of 100º C and freezes at lower temperatures of - 10º C 
(Lambers H., 2008). 

MATERIAL AND METHODS 

The biological material used was represented by mature leaves 
belonging to the eight species of succulent flower plants: Aeonium domesticum, 
Aeonium tortuosum, Kalanchoe rhombopilosa, Kalanchoe tubiflorum, Sedum 
linearum, Sedum pachyphyllum, Senecio articulatum, Senecio rowleyanus. 

The samples were gathered from the plants collection belonging to the 
discipline Floriculture, Faculty of Horticulture. In order to emphasize the structure 
of the leaves, at the level of the foliar limb, there were achieved tangential and 
transversal cut sections from the middle part of the leaf.  

The microscopic examination of devices was done at the Optech B4 
microscope and the photos were achieved with a Cannon device. 

The prominence of the dehydrating degree for the eight species was 
achieved through the analysis of the water content from plants (drying in oven), 
before and after these one were subjected to water stress (through total removal 
of watering).  

After application of water stress, water content analysis was achieved in 
three weeks, at the first signs of wilting, at some species. 

RESULTS AND DISCUSSIONS 

The biometric values for the different structures of the foliar limb 

(the cells of the mesophylle, cuticle, stomata) are characteristic of the 

species, namely: the cells dimensions of the mesophyll (L/l) ranging 

between 162,5/72 µm at Kalanchoe rhombopilosa and 360,43/314,5 μm at 

Senecio rowleyanus; the cuticle thickness registers values ranging 

between 2,71 μm at Senecio articulatum and 19,52 μm at Sedum 

pachyphyllum; the stomata density varies between 5,88 stomata/mm² at 

Sedum pachyphyllum and 101,29 stomata/mm² at Kalanchoe rhombopilosa 

(fig. 1, 2, 3). 
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Fig.1. The dimensions of mesophyll cells 

 

 
Fig. 2. The thyckness of the cuticle 

 

 
Fig.3. The density of the stomata 

 

To all the species analyzed the initial water percentage from leaves was big, 

varying between 93,11% at Kalanchoe rhombopilosa and 99,24% at Aeonium 

tortuosum (fig. 4). 
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After three weeks of total suppression of waterings, the percentage of lost 

water varied between 0,32% (Sedum pachyphyllum) and 2,99% (Aeonium 

tortuosum) (fig. 4). 

 

 
Fig. 4. The content of water before and after water stress 

 

At the Sedum species, the small percentage of lost water through 

transpiration (0,32 at Sedum pachypphyllum and 0,74% at Sedum mexicanum) is 

owed to the big dimensions of the mesophyll cells that store a great quantity of 

water, and also to the reduced stomata  density (for both species) and the cuticle 

thickness (Sedum pachyphyllum) that reduce the water losses (fig.5,6,7,8). 

 

    
Fig.5             Fig.6         Fig.7                      Fig.8  

         Sedum mexicanum            Sedum pachyphyllum 

 

For the Senecio species the reduced values (0,68 % at Senecio articulatum 

and 1,28% Senecio rowleyanus) can be correlated with the cuticle thickness and 

the big dimensions of mesophyll cells (Senecio rowleyanus), respectively the 

reduced density of stomata and even their absence on the upper epidermis 

(Senecio articulatum) (fig.9,10,11,12).  
 

    
 Fig.9         Fig. 10                      Fig.11         Fig. 12    
   Senecio articulatum    Senecio rowleyanus 
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At Kalanchoe species, the percentage of lost water varied between 0,5% at 

Kalanchoe tubiflorum and 0,56 % at Kalanchoe rhombopilosa. The reduction of 

water losses is due to the reduced density of stomata (Kalanchoe tubiflorum) or 

the cuticle thickness (Kalanchoe rhombopilosa) (fig.13,14,15,16). 

 

    
            Fig. 13  Fig.14                            Fig. 15                  Fig.16   

    Kalanchoe rhombopilosa         Kalanchoe tubiflorum 
 

The Aeonium species presents as well big mesophyll cells that provides the 

water storage, and the thin cuticle and the bigger density of stomata favored the 

loss of a higher water percentage (2,1% at Aeonium domesticum and 2,61% at 

Aeonium tortuosum) (fig.17,18,19,20 ). 

 

      
              Fig. 17      Fig.18                          Fig.19                    Fig.20    

    Aeonium domesticum        Aeonium tortuosum 

 

CONCLUSIONS 

1.Alle the species analyzed have a big content of water in their leaves 

varying between 93,11% (Kalanchoe rhombopilosa) and 99,24% (Aeonium 

tortuosum). 

2. Dependant on the anatomical structures of the foliar limb that store the 

water or reduce the water losses, the lost water percentage in three weeks from 

suspending, the waterings is low, varying from 0,32% (Sedum pachyphyllum) and 

2,99% (Aeonium tortuosum). 

3.We determine an interdependence between the different anatomical 

determined structures.To some species there is a bigger development to those 

structures that store the water (Aeonium domesticum, Aeonium tortuosum, Sedum 

mexicanum, Sedum pachyphyllum, Senecio rowleyanus).To others, the reduced 

dimension of the mesophyll cells is compensated by the cuticle thickness 

(Kalanchoe rhombopilosa) or the reduced stomata density (Senecio articulatum). 
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