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ORGANS AND TISSUE SYSTEMS 

 

Plants are composed of 3 vegetative and 1 reproductive organ. 

Three tissue systems comprise each organ and are contiguous between each of the three organs. 
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PLANT ORGANS, TISSUE SYSTEMS, TISSUES AND CELL TYPES 

 

3 TISSUE SYSTEMS OCCUR IN PLANTS    

1) Dermal Tissue System    

Function: Protection from the environment and water loss.    

Tissues:    

a) epidermis - single layer of cells on primary (herbaceous) plant parts. 

    

b) periderm or bark  - a corky tissue that replaces epidermis on secondary (woody) plant 

parts.  

       
2) Vascular Tissue System    

Function: Conduction of water, nutrients, sugars and hormones throughout the plant.    

Tissues:    

a) xylem - conducts water and nutrients up roots, stems and leaves.    

 

         
P4F3 xylem blowing steam.MOV

 
b) phloem - conducts water, sugar, hormones, etc. primarily up and down roots, stems and 

leaves, from source to sink of greatest need. 

3) Ground or Fundamental Tissue System    

Function: Storage, support, filler tissue and site of photosynthesis.    

Tissues:     

a) cortex - outer region of stems and roots.    

b) pith  - center of stems.  

c) mesophyll - middle of leaves and flower petals 
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CELL TYPES  

 

 

 

 

1) parenchyma 

-thin, non-lignified primary 

cell walls   

-filler, storage, protection, 

photosynthesis   

-examples: flesh of potato, 

lettuce  

isodiametric 

 

 

 

2) collenchyma 

 

-unevenly thickened, non-

lignified primary cell walls   

-support in growing tissues   

-example: strings in celery longer than wide 

3) sclerenchyma 

2 Types 

a) fiber    

b) sclereid or  

stone cell 

-evenly thickened, lignified 

(tough) secondary cell 

walls   

-support in mature tissue   

-examples:   

fiber -bamboo cane    

sclereid - seed coat    

stone cell -pear fruit  

fiber        

              
sclereid                             stone cell 

 

           
        parenchyma in mesophyll                     collenchyma stands in celery stalk  

                                water storage                                       adds rigidity to petiole 

                                                                        (www.flickr.com/photos/pauliedan/3892339473) 

 

 
sclerenchyma in hard seed coat of Lupinus (Esau Fig. 22.3) 

Makes seed coat impermeable to water 
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MERISTEMS AND GROWTH  

 

Primary Growth - growth in length that gives rise to primary (herbaceous) tissues called the 

primary plant body. 

 

 2 -Types 

 apical meristem or apex - the growing points located at the tips of stems and roots 

 intercalary meristem - the growth region at the base of grass leaves that causes 

   leaves to elongate. 

 

Secondary Growth -  growth in width or diameter that gives rise to secondary (woody 

  or corky) tissues called the secondary plant body. 

 

 lateral meristem - meristematic regions along the sides of stems and roots. 

 

 2 Types 

 vascular cambium or cambium - gives rise to secondary xylem (wood) on the 

       inside and phloem on the outside. 

 

 cork cambium or phellogen -  gives rise to the periderm (bark). 
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MORPHOLOGY OF APICES  

 

Shoot and Root Apex 
(Fig. 3.2 from Esau 1960) 

 
Flower Apex 

(Fig. 2.20 from Wareing and Philips 1981) 
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ORGANIZATION OF APICAL MERISTEMS  

 

Geometrical Organization or Tunica-Corpus 

Concept - Shoot 

(Esau 1965, Romberger 1963) 

1) tunica (mantle) 

ï outer covering of apex 

ï only anticlinal divisions 

2) corpus (core) 

- inner region of apex 

- anticlinal and periclinal divisions 

 

 

 

Morphological Organization - Shoot 

Wardlaw (AJB 44:176 1957) 

1) distal - outer covering (like tunica) 

2) sub-distal - region of physiological 

inception of growth centers 

3) organogenic - region of 1st visual 

appearance of growth centers 

4) subapical - region of growth of organs 

5) region of maturation 

Sachs (ARPP 16:73 1965) 

1, 2 & 3) - apical region, where 

differentiation/organogenisis occurs 

4 & 5) - sub-apical region - where elongation 

occurs 

 

 

 

 

Cytological and Histological Organization - 

Shoot 

Buvat (see Esau 1965, Romberger 1963) 

1) distal zone - waiting or promeristem 

2) peripheral zone - initiating ring or 

eumeristem 

3) inner zone - medullary or rib meristem 
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MONOCOTS, DICOTS AND GYMNOSPERMS 

 DISTINGUISHING CHARACTERISTIC  

DIVISION  Spermatophytes (Spermatophyta-seed bearing plants) 

 

SUBDIVISION  

Angiosperms 

(Angiospermae) 

(flowering plants with seeds enclosed) 

Gymnosperms 

(Gymnospermae) 

(naked seeds) 

 

CLASS 

Monocots 

(Monocotyledoneae) 

(1 cotyledon) 

Dicots 

(Dicotyledoneae) 

(2 cotyledons) 

 

Seeds 

1 cotyledon; endosperm 

often present 

2 cotyledons; 

endosperm often 

lacking 

1 to many cotyledons; no 

endosperm; female 

gametophyte tissue present 

Flowers 
Flower parts in 

multiples of 3 

Flower parts in 

multiples of 4 or 5 No true flowers 

Leaves 

Linear; leaf base or 

petiole (if present) 

sheathing; parallel 

venation 

Broad; petiole 

present; net venation Needle-like or scale-like 

Vascular 

System of Stem 

Scattered vascular 

bundles; no cambium or 

secondary growth 

Ring of vascular 

bundles in primary 

growth; cambium 

present in secondary 

growth 

Ring of vascular bundles in 

primary growth; cambium 

present in secondary 

growth 

 

Growth Habit  

Herbaceous to wood-

like (ex. palm), but no 

true wood (secondary 

xylem) 

Herbaceous or 

woody 
Herbaceous or woody 

 

 

Morphology 
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STEM ANATOMY  

 

Dicot or Gymnosperm ï Primary Growth  

 
 

 
(Fig. 16.1 from Esau 1960) 
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STEM ANATOMY  

 

Dicot or Gymnosperm ï Secondary Growth 

 

 

 
(Plate 28 from Esau 1965) 
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STEM ANATOMY  

 

Monocot ï Primary Growth  

 

 

 
(Plate 58 from Esau 1965, Fig. 17.8 from Esau 1960) 
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ROOT ANATOMY  

 

Dicot, Gymnosperm or Monocot - Primary Growth  

 

 
 

 
(Plate 84 & 86 from Esau 1965) 


