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Plan of lecture:

1 Definition of stem. Vegetative and 
generative stems.
2 Structure of buds.
3 Morphology of stem.
4 Metamorphosis of stem.
5 Anatomical structure of stem.
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The stem is an axial organ of 
shoot. It has functions of 
support, transportation, 
photosynthesis, and storage. 
Stem has radial structure, no 
root hairs and grows 
continuously.



Structure of bud

А – lateral cut; Б – apex (internal view and cross cut); В – cells of apical meristem; 
Г – parenchyma cells of adult leaf; 1 – apex of growing; 2 – young leaf; 3 – young 

bud



Phyllotaxis  

Types of phyllotaxis (leaf arrangement): 
a - spiral (alternate), b and c - opposite,

d - whorled





Type of branching 

А – dichotomous (licopodium); Б – monopodial (juniper); 
В – sympodial – monochasium (bird chery); Г – 

sympodial by type of dichasium (acer).



Plants – creeping bushes

1, 2 – schemes of structure; 3 – azorella from island 
Kergelen



Metamorphosis of different prgans



Metamorphosis of undergraund stems



The basic tissues of stem



Anatomy of the primary stem (right). Slanted 
font  is used for “optional” tissues



Anatomy of the primary stem



Anatomy of the secondary stem



Left to right, top to bottom: eustele (stem 
segment), xylem vessel (longitudinal
 section) and ataktostele (stem segment 

and vascular bundle)



Control questions: 

1 What are the main differences between primary and 
secondary structure of stems?
2 Note the main changing between grassy and woody 
stems of plants. 
3 What is the main function of stem?
4 Define the main metamorphosis of stems and their 
functions.
5 Why stem is vegetative organ of plants?



Test questions:

Type of transport bundles of dicotyledonous plants:
А) collateral 
В) bi-collateral
С) radial
Д) parallel 
Е) concentric 
F) Lacular 
H) bi-lateral 
 
Aboveground metamorphosis of stems:
А) tendrils 
В) acanthon of gledicia 
С) trichomes of leaves 
Д) simple trichome 
Е) wax cover 


