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Special thanks to Ross Whetten, Fikret Isik, and Alfredo Farjat
And all members of the 

NC State University Cooperative Tree Improvement Program
They did all the work!



Seedling  Deployment

•What seedlings to plant to meet your objectives
… FOR 101

• Typical objectives:
• Growth, rust resistance, quality, … 
• Plant adapted trees, grow and survive
•And make you $$$



This may be your objective



But selecting the appropriate genetics …

Coastal SC Piedmont SC

Loblolly pine in KY
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Funding from PINEMAP 

Enhance our knowledge about seed sources and 
adaptability
•And from our leader:

“We spent $20MM to find out that 
Schmidtling was right” Martin (2015)

•Minimum winter temperature is very important







We know a lot about seed sources of 
loblolly pine
• BUT… we need to know more about seed sources and

specific families of loblolly pine
• General guidelines are great, but how do specific families 

perform?
• Critical information given the current deployment 

strategies
• PINEMAP funded a survey of Cooperative members to see 

what is being planted



Pine	Integrated	Network:	Education,	Mitigation,	and	Adaptation	project	(PINEMAP)	 is	a	Coordinated	Agricultural	Project	funded by the	USDA	National	
Institute	of	Food	and	Agriculture,	Award	#2011-68002-30185

2013 Deployment Survey

What	did	we	find?
•843,466,000	seedlings	planted	/	year

Loblolly: 734,553,536 87.1%
Slash: 51,138,215 6.1%
Longleaf: 48,483,299 5.7%
Other: 9,291,092 1.1%



Pine	Integrated	Network:	Education,	Mitigation,	and	Adaptation	project	(PINEMAP)	 is	a	Coordinated	Agricultural	Project	funded by the	USDA	National	
Institute	of	Food	and	Agriculture,	Award	#2011-68002-30185

2013 Deployment Survey

Loblolly	Deployment
•95%	deployed	as	OP,	FS,	clones
•OP	families	– still	the	current	standard,	
84%



2nd-Generation OP
(open-pollinated)
Seed Orchard
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2013 Deployment Survey

Loblolly	Deployment
•95%	deployed	as	OP,	FS,	clones
•OP	families	– still	the	current	standard,	
84%
•FS	families	– becoming	more	popular,	
~8%	of	loblolly	pine	regeneration



Mass Production of Control Crosses



566 million since 2000

85.1 million in 2016



Pine	Integrated	Network:	Education,	Mitigation,	and	Adaptation	project	(PINEMAP)	 is	a	Coordinated	Agricultural	Project	funded by the	USDA	National	
Institute	of	Food	and	Agriculture,	Award	#2011-68002-30185

2013 Deployment Survey

Loblolly	Deployment
•95%	deployed	as	OP,	FS,	clones
•OP	families	– still	the	current	standard,	
84%
•FS	families	– becoming	more	popular,	
~8%	of	loblolly	pine	regeneration
•Clonal	(sometimes	called	varieties)	–
about	2%	of	loblolly	pine	regeneration
•Seed	orchard	mix	– almost	none,	~	5%



Pine	Integrated	Network:	Education,	Mitigation,	and	Adaptation	project	(PINEMAP)	 is	a	Coordinated	Agricultural	Project	funded by the	USDA	National	
Institute	of	Food	and	Agriculture,	Award	#2011-68002-30185

2013 Deployment Survey

Loblolly	Deployment
•95%	deployed	as	OP,	FS,	clones
•So	we	better	understand	how	specific	
families	perform



http://climate.ncsu.edu/pinemap/





We know a lot about seed sources of 
loblolly pine
• BUT… we need to know more about seed sources and 

specific families of loblolly pine
• General guidelines are great, but how do specific families 

perform?



• All families from a given 
region are predicted to 
have same adaptability
• Not the same growth, 

rust, or form



The models given in Table 2 explained about 22% of the total
variation in height growth. The estimated coefficients associated
with the climate variables were highly significant. It is interesting to
note that only one climate variable associated to the pine family was
selected as the predictor of future growth, i.e., yearly average 
minimum temperature (TMINf).
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We know a lot about seed sources of 
loblolly pine
• BUT… we need to know more about seed sources and 

specific families of loblolly pine
• General guidelines are great, but how do specific families 

perform?
• To explain more variation in adaptability (not just 8-year 

height), we would need to establish long-term trials of 
many families across many sites
• Not gonna happen!
• Alternative genetic approaches…


