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Fig. 1 Transverse and tangential longitudinal views of mature stems of various 

species showing the structure of secondary xylem. 
Fig. 2 Macromorphological outline conformation of stems of some members of the 

family Menispermaceae composed of multiple rings of xylem and 

phloem. 
Fig. 3 Macromorphological views of mature stems of various species. 
Fig. 4 Transverse view of young and mature stem of different species showing the 

presence of interxylary and intraxylary phloem. 
Fig. 5 Macro-morphology of the stem and structure of the secondary xylem in 

transverse view. Development of successive cambia leading to formation 

of flat stem. 
Fig. 6 Transverse view of stems showing structure of secondary xylem in different 

regions of the stem. 
Fig. 7 Transverse view of young stems of various species showing the structure of 

young stem and primary tissues. 
Fig. 8 Transverse view of young stems of various species showing the structure of 

young stem and primary tissues. 
Fig. 9 Transverse view of young stem shows the initiation of internal phloem and 

various stages of growth. 
Fig. 10 Transverse view of young stems showing the formation and initiation of 

primary intraxylary, secondary intraxylary phloem and initiation of 

intraxylary phloem cambium (internal cambium). 
Fig. 11 Structure of the secondary xylem in transverse view in mature stems of 

different species. 
Fig. 12 Transverse view of stems of different species showing structure of the 

secondary xylem. 
Fig. 13 Transverse and tangential longitudinal structure of xylem which are formed 

during self-supporting phase and climbing phases. 
Fig. 14 Transverse views young stems of various species showing the structure of 

xylem tissue. 
Fig. 15 Transverse view young and mature stems of different species showing the 

structure of secondary xylem and outline conformation of the stem. 
Fig. 16 Transverse and tangential longitudinal views mature stems of various 

species showing the structure of secondary xylem and outline of the stem. 
Fig. 17 Transverse views of mature stems showing structure and composition of the 

secondary xylem in different species. 
Fig. 18 Transverse views of mature stems of various species showing the initiation 

of successive cambium various species. 
Fig. 19 Transverse view of relatively mature stems of different species showing ray 

dilation and initiation of successive cambium. 
Fig. 20 Transverse views of mature stems of various species showing the initiation 

of regular successive cambium and formation of inverse cambium and 
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lobed stem outline. 
Fig. 21 Transverse view of young stem of members of Menispermaceae showing 

initiation of successive cambium. 
Fig. 22 Transverse views of mature stems of various species showing the formation 

of inverse cambium and their derivatives. 
Fig. 23 Structure of the inversely oriented secondary xylem in the mature stem and 

development xylem strands. 
Fig. 24 Transverse and tangential longitudinal view of mature stems and 

proliferation of ray parenchyma cells. 
Fig. 25 Transverse views of the secondary xylem of the fully grown climbing 

species showing the proliferation of xylem rays and formation ray 

cambium. 
Fig. 26 Transverse views of mature stems of various species showing the initiation 

and formation of included phloem. 
Fig. 27 Transverse views of mature stems showing the initiation of 

interxylary/included phloem in mature stem. 
Fig. 28 Transverse views of fully grown stems showing the various stages of 

included phloem development. 
Fig. 29 Transverse views of mature stems of different species showing the 

development of intraxylary phloem cambium and their derivatives. 
Fig. 30 Transverse view of mature stems of some species showing the formation of 

phloem wedges. 
Fig. 31 Transverse views of mature stems showing regular secondary growth and 

development of neo-formed vascular cylinders 
Fig. 32 Transverse views of mature and young stem showing primary and secondary 

growth. 
Fig. 33 Transverse views of young and mature stems showing the Stages of 

development of compound xylem lobes. 
Fig. 34 Structure of the secondary xylem and phloem in transverse and tangential 

longitudinal views of mature stem. 
Fig. 35 Transverse and tangential longitudinal sections of showing initiation of 

successive cambia and structure of secondary xylem. 

 


