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MPB attack 

Seed demand      

increase 



BC Forest Seed Orchards 



< 50% filled seed  



Bag-on and Bag-off experiments 

• Bag-on treatment reduced seed shortfall 

significantly. 



Western conifer seed bug (Leptoglossus occidentalis) 

     ?! 

Seed shortfall occurred 

with a low bug population 



Self-pollination? 

• Ca. 7% self-pollination 

• Abortion occurs at early developmental 

stages due to self-pollination. 

 

 

 

 

   

CiavattaVT et al. 2001 



Temperature 

• Seed shortfall occurred at Vernon, but not at seed 

orchards in Northern BC, such as Prince George, 

with lower temperature.   

●    Some reports indicate that late embryo abortion                           

     might result from climate change. 

●    How?  



Histological study 

• Samples 

• Sample processing 

• Sectioning 

• Staining 

• Observation 

 



Samples  

• Samples were collected weekly by 

Kalamalka Research Station from early July 

to middle Sept, 2012. 

• Four cones from each of ten genotypes (one 

cone per ramet). 



• Percentage of filled seed to the total is more 

reliable than  number of  filled seed per 

cone due to variation  of cone sizes. 
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Type I 



Megagametophyte Embryo 

Type I 



Type I 

Fungi? 



Type II 



The mysterious golden particles 

• Fungal spores? 

– No dense fungal hyphae was found nearby. 

• Deposit? 

– Some structures were observed recently. 

• Related to insects? 

– More evidence may be needed . 









Insects? 



Mymaridae, commonly known as fairyflies or fairy wasps, are a family of chalcid 

wasps.  Fairyflies are very tiny insects, averaging only 0.5 to 1.0 mm long. They include 

the world's smallest known insect, with a body length of only 0.139 mm (139 µm).  

- From Wikipedia 

 

http://en.wikipedia.org/wiki/Chalcid_wasp


 

Type III 



Type III – early stage 

Temperature? 



 

http://en.wikipedia.org/wiki/File:Pinus_contorta_8024.jpg


Table 1. Tissue degeneration in Pli seeds (%). Seed cones were from Kalamalka Research Station, Vernon, BC 

in 2012. 

 
Tissue de-

generation 11-Jul 18-Jul 25-Jul 1-Aug 8-Aug 15-Aug 22-Aug 29-Aug 5-Sep 12-Sep 

Type I 75 73 71 79 77 83 90 89 95 98 

Type II 37 43 40 57 50 44 53 56 57 57 

Type III in dying 

seeds (# seed) NA NA NA NA 100 (20) 100 (20) 100 (20) 100 (16) NA NA 

 

Fungal hyphae 31 35 56 58 54 59 53 56 55 48 

Number of seeds 

examined 64 40 62 72 26+20 63+20 30+20 18+16 42 60 



Multiple factors? 



??? 



Further research and challenges 

• Temperature 

• Fungi 

• Insects 

• More 

 



Temperature 

- Samples from seven BC orchards 

- Analysis on data of local 

temperature, seed shortfall, seed 

morphology, etc. 



Fungi 

• In vitro cultures 

• Histological study 

http://www.google.ca/url?sa=i&rct=j&q=conifer%2Bseed%2Bfungal%2Bcultures&source=images&cd=&docid=SVf70CbJQfrUtM&tbnid=-tPw3IveKpGqQM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.fs.fed.us%2Fr8%2Fforesthealth%2Fpubs%2Fpitchcnk%2Fpitchcnk.htm&ei=iUXkUcaRGMr0iQKI_oC4BQ&psig=AFQjCNGoCBxvrnqs0zdwyJdhukyAgrRHuw&ust=1373999977882887
http://www.google.ca/url?sa=i&rct=j&q=conifer%2Bseed%2Bfungal%2Bcultures&source=images&cd=&cad=rja&docid=-C_SO6ETv081SM&tbnid=9b_31-XOHgn4rM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.apsnet.org%2Fedcenter%2Fintropp%2FPathogenGroups%2FPages%2FIntroFungi.aspx&ei=H0bkUZTvIIHOiwLizIHwAw&psig=AFQjCNGoCBxvrnqs0zdwyJdhukyAgrRHuw&ust=1373999977882887


Insect 

• Histological study 

• Try to catch suspected adult insects when 

possible. 

http://www.google.ca/url?sa=i&rct=j&q=hatch+insect+in+tubes&source=images&cd=&cad=rja&docid=0KvZEVL6QIcaxM&tbnid=Fiey2XAKnFJJpM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.wired.com%2Fnews%2Ftechnology%2F0%2C1282%2C57849%2C00.html&ei=WUTfUYDiCYaIiAKryoGoAQ&bvm=bv.49147516,d.cGE&psig=AFQjCNE-RkbAdP3A4zq5Cnq_QSe_onNcwA&ust=1373672766462026
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