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NE – Nelson 
EK – East Kootenay 
TO – Thompson Okanagan 
PG – Prince George 
CP – Central Plateau 
BV – Bulkley Valley 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=nO6I4aEahVExRM&tbnid=vvXwrE5fA08CSM:&ved=0CAUQjRw&url=http://www.for.gov.bc.ca/hti/seedplanning/GRM-Map-Gallery.htm&ei=Id3mUcKcKYb-iQKb1oD4BQ&bvm=bv.49478099,d.cGE&psig=AFQjCNGxHgTA1y9fhxUFcfkAHvhtGJe58Q&ust=1374170777850802


The Problem 

• North Okanagan (NO) orchard produce 
fewer seed than Prince George (PG) 

• NO orchards produce more seed cones 
but fewer filled seed per cone (FSPC) 
and total seed per cone (TSPC) 
– expect 30-35 TSPC, observe 15-25 

– expect 20-25 FSPC, observe 10-15 
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The Approach 

• Heat and Soil Moisture 
– 2 x 2 factorial 

• Pollen Supply 
– quality 
– quantity 

• Insect Predation 
– bagging 

• Fertilization 
– macro- and micro-nutrients 

  
 



Crown Cooling and Irrigation 
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Pollen Supply: Kalamalka 307 
Pollen Load over Orchard Receptivity 

7-day Pollen Monitors 



Kalamalka Sed Orchard 307 PRT Seed Orchard 308

Control Irr/Mist Irrigation Mist Control Irr/Mist Irrigation Mist

Respiration 25.9 21.2 20.7 21.3 24.0 18.7 20.9 19.5

%Conductivity 8.8 9.2 8.1 9.4 9.7 8.7 9.0 7.7

%Germination 82.5 76.0 75.2 64.9 85.8 87.4 85.3 88.2

TSPC 30.0 29.3 33.0 28.5 42.6 33.6 30.5 37.2

FSPC 23.7 23.3 27.4 22.0 35.5 28.0 24.8 29.9

Pollen Viability and Seed Yields 
2 orchards x 4 treatment blocks 2000/2001 
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 4 treatment blocks x 5 years 
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Standardizing Orchard Statistics 
(Seven Year data 2006-2012) 

• Number of cones per tree (by weight) 

• Cone wet and dry weights (30-cone sample) 

• Cone yields (TSPC and FSPC-xray analysis) 

• Seed per tree (cone number x FSPC) 

• Bagging effects (2006-2012) 

• BagOn/Off effects (2010-2011) 
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Total Seed per Cone (TSPC) 
(older 6 NO and 2 PG orchards 2006-2012) 
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Filled Seed per Cone (FSPC) 
(older 6 NO and 2 PG orchards 2006-2012) 
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Filled Seed per Tree 
(older 6 NO and 2 PG orchards 2006-2012) 
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Cone Dry Weight (CDW grams) 
(older 6 NO and 2 PG orchards 2006-2012) 
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Relationship Between Cone Cry Weight 
and Seed Yields 

R
2
 = 0.3476
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Bagging Effect 
• bagging cones significantly improves seed yields 
 (never observed lower seed yields in bags) 
•  (leptoglossus) occurs in the north Okanagan but not 
 at PG 
•  effect occurs on both TSPC and FSPC 
•  spraying for protection improves seed yields 
•  prolonging exposure decreases seed yields 
•  biggest effect occurs later in the summer 

 
  



Bagging Effect TSPC (Bagged-NoBag) 
(older 6 NO orchards 2006-2012) 
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Bagging Effect FSPC (Bagged-NoBag) 
(older 6 NO orchards 2006-2012) 
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BagOn-BagOff Trial – 2010 
Filled Seed per Cone 

cones exposed for 2 weeks 
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BagOn-BagOff Trial – 2011 
Filled Seed per Cone 

cones exposed fro 2 weeks 
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Seed Loss from Bagging Trial 0722 and 
BagOn/Off Trial 

2010 FSPC 2011 FSPC

OTIP0722 BagOn/Off OTIP0722 BagOn/Off

KAL-307 PRT-338 KAL-307 PRT-338 KAL-307 PRT-338 KAL-307 PRT-338

ALWAYS 20.2 17.0 24.7 18.0 18.3 16.2 16.3 15.9

NEVER 8.8 13.5 6.9 7.9 9.7 13.9 5.9 9.6

Difference 11.4 3.6 17.9 10.1 8.6 2.3 10.4 6.3





Accounting for Seed Loss 

• Expect about 40 viable ovules in post dormant 
first-year cones 

• Assume about 80% ovules pollinated 
• Expect about 32 potential seed (TSPC) 
• Assume 80% potential seed survive 

– expect 30-35 TSPC, observe 15-25 

– expect 20-25 FSPC, observe 10-15 

• Assume 5 FSPC accounted for by Bagging 
• Can not account for about 10 FSPC??? 



Summary 

• PG produces fewer cones but more seed per cone 
• NO produces more cones but fewer seed per cone 
• PG produces more seed per tree but PRT orchards 

are catching up 
• Bagging effects in NO orchards is an important loss 

of seed which varies over years and by orchards 
• Still must account for loss of about 10 FSPC 
• Poor seed yields from younger orchards similar to 

older but more affected by management (pollen 
management and crown pruning) 

• PG provenance based NO orchards (PG, BV and CP) 
consistently under produce those from TO, NE and 
EK (some exceptions with younger orchards) 
 
 



Thank You 

• Cultural Treatments (OTIP 0719) 

 Chris Walsh/Gary Giampa-TIB 

 Hilary Graham-PRT 

• Orchard Statistics (OTIP 0722) 

 Chris Walsh/Gary Giampa-TIB 

 Michael Carlson 

 All Pl Orchard Managers 

• Forest Genetics Council 


