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HSC 22 year DBH- All Trees
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HSC 22 year Height- All Trees
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HSC #3202: Relative Density
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HSC #3202: Live Crown Ratio (LCR)- All Trees

Stand Age
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HSC #3202: All Tree DBH
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HSC #3202: All Tree HT
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HSC #3202: Total Cubic Foot Volume (ft 3)/acre
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HSC #3202:
Projected Volume; Age 35 by Log Diameter Class
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•	 This stop- HSC #3202/WeyCo #4113 is a top performing red alder site across the region. Using 
the “soil-site method” of estimating site index (Harrington 1986), site index (base age 50 years) 
was 105ft. Site index estimates of twelve other HSC sites greater than 20 years old ranged from 
85ft to 115ft. Therefore, tree and stand growth responses (i.e. DBh and HT) from this site could 
be considered “optimal” or “exceptional”.

•	 The silvicultural treatments presented here (plant at 235tpa & leave alone [235C], plant at 525tpa 
& leave alone [525C], plant at 525tpa and thin to 240tpa at crown closure [525 1st T], and plant 
at 525tpa & thin to 240tpa when HLC=15-20ft [525 2nd T]) fall within what is currently considered 
operational and furthermore, allow for meaningful comparisons across treatments.

•	 Stand density management provides opportunities for foresters to influence stand yield, 
individual tree size, and stem form. Relative density and the associated relative density diagram 
developed by Puettman, et. al. (1993) is a useful tool in deciding the timing (i.e. “window”) and 
intensity (post-thinning or residual density) of pre-commercial thinning. The recommended 
management zone (RD=25% to 45%) is the stand condition that is a compromise between 
individual tree growth, stand yield, and mortality. Using data from this site the following were 
observed:

•	 For the 235C treatment, the recommended management zone (RD=25% to 45%) 
occurred between the ages of 13 & 20.

•	 For the 618tpa planting density treatment (525C), the plot was in the recommended 
management zone (RD=25% to 45%) between the ages of 6 &10.

•	 For the 525 1st T treatment, thinning occurred at age 6; just as the stand was entering 
the management zone (RD=26%). It was thinned to a relative density below what is 
recommended (RD=16%).

•	 For the 525 2nd T treatment, thinning occurred at age 9; just as the stand was 
approaching the upper limit of the management zone (RD=44%). It was thinned to a 
relative density just below what is recommended (RD=21%).

•	 By age 22, only the 525C treatment has reached the “self-thinning line” (RD=65%).
•	 The increased diameter growth resulting from an increase in resources (i.e. thinning) is, among 

other factors, a function of crown size. Therefore, identifying crown size is another useful way of 
deciding when to pre-commercially thin. A simple and useful measure of crown size is live crown 
ratio (LCR). For red alder plantations, it is generally considered that a 50% LCR of the trees/
stand is a desirable “trigger” for when to PCT- thinning when LCR>50% sacrifices stand yield, 
while thinning when LCR<50% sacrifices individual tree growth. In regards to LCR, the following 
were observed:

•	 For the 235C treatment, the trees/stand reached LCR=50% at age 20.
•	 The 525C treatment was 12 years old when LCR dropped below 50%.
•	 The LCR at time of thinning for the 525 1st T, and 525 2nd T was 84% and 66%, 

respectively. So, using the 50% rule, these treatments were thinned early.
•	 PCTing maintained higher LCRs than the unthinned 525C treatment (~37% vs 27%).
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•	 Diameter:
•	 Trees either planted at a wider spacing (235C) or thinned to a wider 

spacing (525 1st T & 525 2nd T) had, on average, diameters 2 to 3 
inches (30%) greater than the closer spaced treatment (525C) at age 22.

•	 Height:
•	 Height at age 22 differed by treatment although differences were 

relatively small. Stands planted at a wider spacing (235C) were shortest 
(74ft) , followed by thinned stands (~79ft) with closer spaced stands 
(525C) were tallest (84ft).

•	 Total cubic foot volume at 22 years:
•	 Through age 20, total stand cubic foot volume (CFV) followed the same 

patterns as height: stands planted at a wider spacing had the least 
volume followed by thinned stands followed by closer spaced stands. 
However, a severe weather event around 2010/2011 damaged the closer 
spaced treatment, resulting in a significant loss of volume.

•	 The stand planted at the wider spacing (235C) had the least volume 
(3900ft3/acre).

•	 Thinning at age 6 (525 1st T) resulted in more volume (5000ft3/acre) 
than thinning at age 9 (4300ft3/acre).

•	 Board foot volume (BDFV) at 35 years:
•	 Using the data collected at age 22 and the red alder growth and yield 

model (RAP-ORGANON), board foot volume per acre by log diameter 
class was projected to age 35 (merchandising specifications= log length 
32ft, minimum log length 12ft, minimum log diameter 4in, stump height 
1ft, and trim 6in).

•	 At age 35, BDFV ranged between 18MBF and 22MBF.
•	 The greatest volumes were found in the 525C stand (21.6MBF) and the 

525 1st T (21.8MBF). Although these two stands had nearly identical 
total volumes, log diameter distributions varied greatly- the 525C stand 
had a much higher proportion of smaller logs.

•	 The 235C stand had the lowest volume (18.2MBF) as well as the 
greatest range in log sizes.
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