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Genecology

The study on the relationships between
seed sources and their source environment
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Diferenciación genética altitudinal entre 
poblaciones de Abies religiosa
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Red Spruce Range-wide Study



Nested in this is more intensive study of seed sources
from Southern Appalachians



Approximately 50 trees each from each Mt. Mitchell and Clingmans Dome
were collected from 1036 to 1988 Meters elevation.



Seed were collected using a modified pole pruner
or with a sling shot and a saw attached to the rope (shown here) 

Some trees took more than 2 hours to collect seed!



John Butnor,
seed collector extraordinaire
(among many other things)



Initial work was conducted to develop protocol for germinating seed
Results are from sub-set of greenhouse grown seedlings
Transplanted outside under shade cloth mid-summer 

Mt. Mitchell – extensively planted in 1920’s with unknown seed sources
Clingmans Dome – pristine forest



Same Soil delivered to each location




Red Spruce Bed Construction
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2 ft. 11.5 in.

(0.9 m.)

24 ft. (7.3 m.)





8 rows of 70 plants, each spaced 10 cm. apart

Green dots = border plants, black dots = experimental plants



Block Design

Bed Design





























6 ft.

6 ft.

12 ft.



3 ft. 2.5 in.



Inner width 2 ft. 11.5 in.

22 5/8”  width of 2 boards



Each side (2) made of (4) 2” x 12” x 12’, one 12’ is cut in half to make (2) 6’ as in picture

Each short side (2) made of (2) 2” x 12”x 3’ 2.5”

Entire bed has (14) 2” x 6” x 22 5/8” vertical braces, 5 on each long side, 2 on

	each short side (see corner detail)

Each bed has (3) 2” x 6” x 2’ 11.5” horizontal braces (see photo next page)
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Top down view of short end

















Cut wood for 5 beds

list for 1 bed:


(6) 2” x 12” x 12’ actual board may be ½” longer from mill, that’s fine leave as is).

(4) 2” x 12” x 6’  (cut 2 12’ boards in half, actual board may be ½” longer from mill, that’s fine leave as is).

(4) 2” x 12”x 3’ 2.5”

(14) 2” x 6” x 22 5/8” vertical braces (check combined width of (2) 12”boards)

(3) 2” x 6” x 2’ 11.5” horizontal braces 





Equipment list

3-4 cordless drivers, impact or hammer/drill even better

4 bar clamps ~4’

Sledgehammer and regular hammer

Pin flags 

Two 50’ measurement tapes

Shovels, garden rake, saw





layout

Garden Design

Dotted line shows perimeter of shade structure



Sunblocker Flat-Top Economy Shade System from GrowersSupply.com, 30'x30' at 50% shade

Item #3030F50 – $1985



    

A



B



C



D



E





30 ft. 



The 5 beds fit under a 30’ x 30’ shade structure

Supports are spaced  every 10’ so the beds need to be carefully spaced underneath it

My sketch on following pages

I don’t know anything about shade structure construction











More details on spacing

		Decimal FT																																		

																																				

																																				

						bed 1 corners x axis						bed 2 corners x axis						bed 3 corners x axis						bed 4 corners x axis						bed 5 corners x axis						

				spacing						spacing						spacing						spacing						spacing						spacing		

		VT Bed		 						 						 						 						 						 		

		2.875 wide		1.3		1.3		4.175		2.75		6.925		9.8		3.8		13.6		16.475		3.8		20.2		23.075		2.75		25.825		28.7		1.3		

				 						 						 						 						 						 		

				 						 						 						 						 						 		

		NC Bed		1.3		1.3		4.51		2.08		6.59		9.8		3.6		13.4		16.61		3.6		20.2		23.41		2.08		25.49		28.7		1.3		

		3.21 wide		 						 						 						 						 						 		

																																				

																																				

				0-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------> 30'																																

																																				

																																				







I arrive at 8:30 am at CLT on 10/15, will drive with chris and bob, arrive at 11:30 am



Ideas on work flow:

Pre-cut wood

Layout spacing with pin flags

3 people assemble first 2 beds

3 people assemble a 10’ x 10’ shade structure section to assure proper spacing in the middle

Henry fills first two beds while long sides are unobstructed with tractor, 3 people help him spread material in beds. Gravel/cloth/media

3 people continue making beds, place them after the middle beds are filled.

Finish filling beds

Complete shade structure. May be done Wednesday or Thursday.



If things are going well, Chris and I may be coring trees in the Smokies on Thursday and Friday TBD
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[Red Spruce Bed Construction]






Seedlings are being grown and hardened over at the University of Vermont
and will be shipped here in the spring for planting

(molecular genetics will be examined on all seedlings, Steve Keller’s lab)



Rebound of Red Spruce Growth





McGowan Mountain

Span Oak Run

Cranberry Glades



1. Basal area increment (BAI) = proxy for tree growth

Red spruce

201520001985



Red spruce trees (Picea rubens)
• Trees cored at 3 locations in WV.
• N = 20-25 trees per site.
• Crossdated tree cores with 

WinDendro and dplR.

McGowan Mountain

Span Oak Run

Cranberry Glades



Critical year
MCG: 1990
SOR: 1992
CGL: 1993

Leaf-corrected ∆13C from red spruce tree rings



n.s. n.s.

+40% 60%+82%

Environmental Parameter BAI ∆13C A gc
January temperature -0.203 -0.215*

February temperature -0.175 -0.171
April temperature 0.263** 0.233* 0.210*

May temperature 0.190 0.211*

February precipitation -0.154 -0.186
March precipitation -0.165

December precipitation 0.167 0.157



Question:  Does growth, photosynthesis and
stomatal conductance change with elevation?

Hypothesis:  Growth decreases at lower elevation due to
warmer temperature
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