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Figure 5. J. deltoides leaf.  Notice the broad Figure 6. J. oxycedrus leaf.  The leaves taper at the 
(delta shaped) leaf base where the blade is   base where the leaf blade is joined to the sheath. 
joined to the sheath. 
 
 A third character is the position of the stomatal bands on the 
leaves.  In J. deltoides, the two white, stomatal bands are not sunken, 
but smooth to the leaf surface (Fig. 7).  In contrast, the stomatal bands 
of J. oxycedrus are sunken into the leaf (Fig. 7). 
 
 In addition the volatile leaf oil of J. deltoides differs from that 
of J. oxycedrus (Adams et al., 2005, Adams and Tashev, 2012).  The 
leaf oil of J. deltoides is lower in α-pinene and higher in limonene 
compared to J. oxycedrus.  The oil of J. deltoides contains several 
compounds not present in J. oxycedrus: trans-p-mentha-2,8-dien-1-ol, 
cis-p-mentha-2,8-dien-1-ol,  cis-carveol,   carvone,   (2E)-decenal,   ar- Figure 7.  Leaf shapes of J.  
curcumene, α-copaen-11-ol, a-calacorene, β-calacorene and cadalene. oxycedrus and J. deltoides. 
 
 The crown shape of J. oxycedrus is generally more rounded (Fig. 8) than the more pyramidal 
crowns of J. deltoides (Fig. 9). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 8 (left) J. oxycedrus, Ruidera, Spain.  (right) J. oxycedrus, Morocco. 
Adams 9053      Adams 9406 
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Fig. 9 (left) Archova, Greece, Adams 9436  (right) 30 km n. of Eskisehir, Turkey. Adams 9430 
 
 It might be noted that Passal (Inform. Bot. Ital. 41(1):141, 2009), published the new combination 
J. oxycedrus subsp. deltoides (R. P. Adams) N. G. Passal, but the combined morphology, terpenes data, 
and DNA sequencing clearly supports J. oxycedrus and J. deltoides as distinct lineages and species 
(Adams et al. 2005, Adams, 2014). 
 
The following key is presented to aid the identification of these taxa. 
 
Key to J. deltoides and J. oxycedrus 
1a. Leaves narrowing at the base of attachment, stomatal bands sunken;  
  seed cones without bloom (glaucous) on cone scale tips,  
  seed cones without raised cone scale tips, seed cones globose, shrubs  
  and trees with round crowns; France, Spain, Portugal, Algeria, Morocco....J. oxycedrus 
 
1b. Leaves with base of attachment nearly as wide or wider than the blade (mid-point),  
  stomatal bands flat to surface to scarcely sunken; seed cones without bloom  
  (glaucous) on cone scale tips, seed cones with raised cone scale tips,   
  with shrub and trees with pyramidal crown, Italy, Greece, Turkey and 
 eastward........................................................................................................................J. deltoides 
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