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18818Stem Anatomy and Development of Intraxylary Phloem in Vallaris solanacea (Roth) Kuntze (Apocynaceae)

Plate 1 (A-F ) : Transverse view of young stem of Vallaris solanacea showing various stages of development. A : Initiation of 
rdprocambium (arrowheads) and development of normal external protophloem (arrow) in 3  internode. Note that initiation of 

intraxylary phloem is yet to be started. B : Structure of young stem showing indistinct pericycle, relatively thick cuticle and 
rdstructure of cortex. Arrowheads indicate differentiating metaxylem elements. C : Initiation of procambium in 3  internode 

(arrowhead). Note that differentiation of intraxylary phloem is yet to initiate while arrows showing normal external phloem. D : 
thInitiation of intraxylary phloem differentiation in 5  internode (arrowheads). Arrow indicates differentiating protoxylem element. 

thE : Well differentiated intraxylary phloem strands in the 6  internode (arrowheads).  F : Laticifers differentiated in the cortex 
anatomies with laticifers in pith (arrowhead). Scale bar : A, C, D = 75 µm, B-F = 150 µm
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Plate 2 (A-F ) : Transverse view of stem of Vallaris solanacea with different various stages of development of intraxylary 
thphloem and internal cambium development. A : Well differentiated intraxylary phloem strands (arrowheads) in 9  internode. B 

: Initiation of internal cambium (arrowhead) on the inner margin of protoxylem. C : A relatively thick (5-6 mm) stem showing 
intraxylary phloem (Ph) formed by internal cambium (arrowhead). D : Internal cambium (arrowhead) in thick stems. Note the 
radial arrangement of meristematic cells and differentiation of only phloem elements (Ph) from the cambium. E : Bidirectional 
activity of internal cambium. Note the xylem (arrowhead) and phloem (Ph) from the internal cambium. Arrow indicates pith 
margin. F : Bidirectional activity of internal cambium. Note the xylem (Xy) and phloem (arrowhead) from the internal cambium. 
Scale bar :  A, B= 150 µm; C, D = 75 µm; E, F = 125 µm 
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Plate 3 (A-D) : Transverse view of mature stem of Vallaris solanacea A : Structural outline of 25 mm thick stem. B : Mature 
stem showing periderm (Pd), cortex (C) and secondary phloem (Ph). C : Pith portion of mature stem showing obliteration of 
parenchyma cells (arrowheads). D : Structure of secondary xylem. Arrowheads indicate distinct growth rings. Scale bar : A = 12 
mm; B-D = 250 µm
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Plate 4 (A-E) : Transverse (A), tangential (B, C) and radial (D, E) longitudinal view of mature stem of Vallaris solanacea. A 
: Part of the mature stem showing earlier formed secondary xylem and pith with secondary phloem (Ph), secondary xylem 
(arrow) and obliterated non-conducting phloem (arrowhead). B : Composition of secondary xylem. Note the uniseriate rays 
(arrowheads). C : Xylem ray showing laticifer (arrowhead) in tangential view. D : Radially arranged ray showing radially 
arranged laticifer (arrowhead). E : Portion of the pith showing laticifer (arrowheads). Scale bar : A, B = 150 µm, C= 50 µm, D = 
75 µm, E = 100 µm
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