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Pine	
  Trees	
  (The	
  Genus	
  Pinus)

• ~100	
  species	
  (all	
  but	
  1	
  
restricted	
  to	
  Northern	
  
Hemisphere)	
  

• 42	
  na;ve	
  to	
  the	
  United	
  States	
  
• 18	
  na;ve	
  to	
  California	
  
• ~8	
  species	
  widely	
  cul;vated	
  in	
  
California



Economic	
  Importance	
  of	
  Pines
• The	
  most	
  economically	
  significant	
  tree	
  genus	
  in	
  the	
  world	
  	
  
• Widely	
  used	
  as	
  lumber,	
  paper	
  pulp,	
  resins,	
  turpen;ne,	
  and	
  
pharmaceu;cals,	
  landscaping	
  

• Several	
  pines	
  have	
  become	
  invasive	
  weeds,	
  especially	
  
Monterey	
  Pine	
  (Pinus	
  radiata)	
  

• Pine	
  “nuts”	
  are	
  important	
  food	
  sources	
  for	
  wildlife	
  and	
  are	
  
sold	
  commercial	
  (mostly	
  Pinus	
  pinea)



Pinaceae



Pine	
  Growth	
  Form

• Very	
  large	
  
trees	
  to	
  large	
  
shrubs

Sugar	
  Pine	
  (Pinus	
  lamber-ana)



Mugo	
  Pine	
  (Pinus	
  mugo)	
  



Pine	
  Leaves
• Leaves	
  of	
  two	
  kinds:	
  primary	
  scales	
  and	
  
secondary	
  needles	
  

• Primary	
  leaves	
  of	
  pines	
  are	
  membranous	
  scales	
  
• Needle	
  leaves	
  are	
  produced	
  by	
  determinate	
  
short	
  shoots	
  (fascicles)	
  

• Each	
  bundle	
  (fascicle)	
  of	
  needles	
  is	
  surrounded	
  
by	
  membranous	
  bud	
  scales



Pine	
  Morphology
• In	
  some	
  pines	
  the	
  membranous	
  
bud	
  scales	
  are	
  deciduous	
  (white	
  
pines	
  Subgenus:	
  Strobilus)	
  in	
  
others	
  they	
  are	
  persistent	
  
(yellow	
  pines,	
  Subgenus:	
  Pinus)	
  

• Lines	
  of	
  stomata



Pine	
  Morphology
• Needles	
  are	
  in	
  bundles	
  
of	
  1	
  to	
  5	
  depending	
  on	
  
species	
  
• Persist	
  for	
  several	
  years	
  
(some;mes	
  decades)

Pinus	
  monophylla	
  
(pinyon	
  pine)



• The	
  bundle	
  (fascicle)	
  is	
  round	
  in	
  cross-­‐
sec;on	
  
• One-­‐needle	
  pinyon	
  pine	
  has	
  cylindrical	
  leaves	
  
• Lodgepole	
  pine	
  2-­‐needled	
  fascicles	
  with	
  each	
  
needle	
  a	
  semicircle	
  in	
  cross	
  sec;on.	
  
• Ponderosa	
  pine	
  (3	
  needles	
  per	
  fascicle)	
  are	
  
broadly	
  wedge-­‐shaped	
  and	
  the	
  five	
  needles	
  of	
  
sugar	
  pine	
  are	
  more	
  narrowly	
  wedge-­‐shaped.

Pine	
  Needles



Pine	
  Needle	
  Anatomy

sunken	
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  duct
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Leaf	
  of	
  a	
  2-­‐needle	
  pine	
  (x.s.)

transfusion	
  
tissue



Pine	
  ReproducBon
• Monoecious—	
  individual	
  
trees	
  produce	
  both	
  male	
  
and	
  female	
  cones	
  

• Pollen	
  is	
  produced	
  by	
  
small,	
  ephemeral	
  male	
  
cones	
  (wind	
  dispersed)	
  

• Seeds	
  are	
  produced	
  in	
  
larger	
  female	
  cones	
  
(oYen	
  winged)



Pollen	
  Cones



Female	
  cones	
  at	
  Bme	
  of	
  pollinaBon
cone	
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Female	
  Pine	
  Cones
• Female	
  cones	
  mature	
  in	
  two	
  
years	
  	
  

• Cone	
  scales	
  -­‐	
  persistent,	
  woody,	
  
may	
  have	
  a	
  prickle	
  (umbo)

Umbo



Pine	
  Seeds
• Two	
  seeds	
  are	
  on	
  each	
  
cone	
  scale	
  

• Seeds	
  have	
  a	
  
membranous	
  wing	
  
usually	
  several	
  ;mes	
  
longer	
  than	
  the	
  seed



Commonly	
  CulBvated	
  Pines



Torrey	
  Pine	
  (Pinus	
  torreyana)
• 5	
  needles



Torrey Pine (Pinus torreyana)



Canary	
  Island	
  Pine	
  
(Pinus	
  canariensis)
• 3	
  needle



Monterey	
  Pine	
  (Pinus	
  radiata)
• 3	
  needles	
  



Monterey	
  Pine	
  (Pinus	
  radiata)



Italian	
  Stone	
  Pine	
  (Pinus	
  pinea)

• 2	
  needles



Pinus	
  halepensis	
  -­‐	
  Pinus	
  bru-a	
  -­‐	
  Pinus	
  eldarica	
  
Aleppo	
  Pine,	
  Mondell	
  Pine,	
  Afghan	
  Pine



Characters	
  Measured
• Needle	
  Length	
  
• Cone	
  diameter	
  
• Cone	
  length	
  
• Cone	
  stalk	
  length	
  
• Cone	
  Angle



Pinus	
  halepensis	
  vs.	
  Pinus	
  eldarica



Pinus	
  halepensis	
  vs.	
  Pinus	
  eldarica



Pinus	
  halepensis	
  Cone	
  Angle

Distal	
  (shoot	
  Bp)

Proximal	
  
(trunk)

Cone	
  is	
  
recurved	
  back	
  

away	
  from	
  shoot	
  
Bp



Pinus	
  eldarica	
  Cone	
  Angle

Distal	
  (shoot	
  Bp)

Proximal	
  
(trunk)

Cone	
  is	
  
angled	
  toward	
  shoot	
  

Bp



Mondell	
  or	
  Afghan	
  Pine	
  (Pinus	
  eldarica)	
  
Synonyms:	
  P.	
  bru5a	
  var.	
  eldarica

var.	
  bru-a

var.	
  eldarica



Mondell	
  Pine	
  (Pinus	
  eldarica)



Aleppo	
  Pine	
  
(Pinus	
  

halepensis)



Pinus	
  halepensis

Pinus	
  eldarica



Pinus	
  halepensis Pinus	
  eldarica



Pinus	
  halepensis	
  vs.	
  Pinus	
  eldarica
Afghan	
  Pine	
  (Pinus	
  eldarica)	
  
• Cones	
  point	
  away	
  (distally)	
  from	
  center	
  of	
  tree	
  on	
  
branches	
  
• Most	
  needles	
  greater	
  than	
  3	
  inches	
  long	
  	
  
• Cone	
  stalk	
  less	
  than	
  1	
  cm	
  long	
  

Aleppo	
  Pine	
  (Pinus	
  halepensis)	
  
• Cones	
  poin;ng	
  toward	
  (proximally)	
  center	
  of	
  tree	
  on	
  
branches	
  
• Most	
  needles	
  less	
  than	
  3	
  inches	
  long	
  
• Cone	
  stalk	
  1	
  cm	
  long	
  or	
  longer


