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ABSTRACT 

Ponderosa pine trees from 19 geographte sources planted on a test 
area in northern Idaho have been measured 12, 20, 40, and 50 years after 
outplanting. From the 12th through the 50th years after outplanting, 
trees from one nonlocal source have been tallest. Trees from the local 
source now rank second tn hetght, having rtsen from sixth during the 
last 10 years. In general, trees from sources close to the test area 
have performed better than those from more distant sources. 

Studies of racial variation in ponderosa pine were begun on the Priest River 
Experimental Forest in northern Idaho in 1911. A single plantation consisting of 22 

unreplicated plots representing as many provenances was established during the years 
from 1911 to 1917 using 2- or 3-year-old stock. The locations of 19 of the provenances 

represented in these plots are shown in figure 1; plots for the other three have been 
discarded for study because the stock was killed by freezing on one plot in 1924 and the 
source data for the trees on the other two plots are questionable. 

InvlSrof tthe) 19) pllots.)whachy are) 50) feet isquare,) 100,trees were, planted, whidejan 
the other pllotseawhich ware 25 by S00teet, 50) trees were pilanted. VAL Vof these, trees 
were planted using a spacing of 5 by 5 feet. 

The trees have been measured four times during the course of the study. Data 
recorded at 12, 20, and 40 years after outplanting have been reported previously.* ° + 
The most recent measurements were taken in 1966 when the ages of the trees ranged from 

50 to 55 years: the data from these measurements are shown in table 1. 

lassociate Plant Geneticist, stationed in Moscow, Idaho, at the Forestry Sciences 

Laboratory, which is maintained in cooperation with the University of Idaho. 
°G. Kempff. Non-indigenous western yellow pine plantations in northern Idaho. 

Northwest Sci. 2(2): 54-58. 1928. 

3R. H. Weidman. Evidences of racial influence in a 25-year test of ponderosa pine 

Us Ne S RES S SOUZA) S GS5=o37>5 Ieee 
4A, E. Squillace and R. R. Silen. Racial variation in ponderosa pine. Forest 

Seals Wieonorse, 2, Zi jo,  Sto7. 
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Figure 1.--Geographic locations of ponderosa pine seed sources represented in 
plantations on Prtest River Experimental Forest (elevation 2, 800-2, 400 
feet;latitude 48°20'; longitude 116°50'). 

METHODS 

For trees over 50 years old, the values were adjusted to a 50-year base; to do 
this, we multiplied the mean annual height increment during the last 10 years by the 

number of years over 50 for each tree and subtracted these values from actual heights 

at time of measurement. 

We also used only the tallest one-third of the trees on each plot in developing 
our analysis in keeping with the approach used by Squillace and Silen.* Consequently, 
among the data presented in figure 2, only those for the 50- and 40-year growth inter- 
vals have a common base. The data presented for the 20-year growth interval were based 

on the dominant trees,? while the data for the 12-year growth interval were based on 
alll eceess. 

Mortality between the 40- and 50-year measurements has been fairly consistent. 

Death during this period on plots that previously had experienced high survival appar- 
ently can be attributed to crowding and suppression; death during this same period on 

plots that previously had experienced low survival apparently can be attributed to the 
continued effects of maladaptation. 



Table 1.--Percentage of trees surviving and average height and 
diameter of trees on each plot in 1966 

Seed source Average Average 

(National Forest) Survival! height? diameter 
Percent Feet Inches 

Siskiyou 4 64.4 1252 

Boise 16 64.3 IAS) 

Payette 4 Soo) 9.8 

Whitman 20 63.8 WAG 

Umatilla 36 68.7 Lay 

Bitterroot (1) 14 60.4 Oi, 

Bitterroot (2) 24 62.8 8.8 

Bitterroot (3) 4 63.0 ele2 
Lolo 14 76.4 Seal 
Kaniksu 25 69.6 Its) 

Colville 29 64.5 cies 

Coconino 10 49.8 Osall 

Santa Fe 4 40.3 P93 

Roosevelt 12 41.4 ie 

Ashley 6 41.3 7.4 

Custer 17 66.7 2710 

Helena 22 58.4 Los 

Harney 5 42.1 6.4 

San Isabel 14 Syl 8.4 

lFor the Whitman, Umatilla, Roosevelt, and San Isabel sources, value is twice the 

number of trees surviving; for the other sources, value equals the number surviving. 

2Average of the tallest one-third of the trees (at least two trees). 

RESULTS AND DISCUSSION 

About half of the trees have maintained their same relative height ranking 

throughout the period from 12 years after outplanting to the present. For example, 
the Lolo source has been the tallest throughout this period, while the Santa Fe and 

Ashley sources have consistently been the shortest. Changes in rank of only one or 

two positions are probably of little significance because of the low numbers of trees 
surviving on some plots. 

The Coconino source was a fast starter: Kempff reported that it was tallest during 
Cheseimst somyecans however. deusiipped) tom liithvatul2 hy cans): < sandy aessSimnOW hs tia line 
local Kaniksu source was about average during the first 20 years, but its growth since 

then has exceeded that of all but the Lolo source, and the Kaniksu source is now the 

second tallest. 

The Custer and Harney sources grew similarly during the first 20 years, starting 

slightly above the median and then dropping a little below. However, the Harney source 
then dropped to near the bottom where it has remained, while the Custer source moved 
up during the period between the 20- and 40-year measurements, and it is now fourth. 

The only surviving coastal source, Siskiyou, started slowly, then did well up to 
40 years, but has fallen off slightly in the last 10 years. 

Three of the sources that ranked in the top five at 12 WEES eine Sie aim elie coy 
five, but only two that ranked in the top five after 20 years still rank there. Only 

OUP Ose TIS SOVAESS shal Ne) oj) saw ete BO svebeS Eee SeLIl sol elas wo sealwe ee SO syeekes 3 
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Ranking of sources by height at various times after outplanting. 

50 years 6 7 13 8 3 5 2 1 11 10 9 15 19 12 4 16 17 4 18 

40 years 2 10 iy ht 3 5 6 il 6 8 9 15 18 12 4 17 16 14 19 

20 years 4 6 uy ahh 10 3 9 1 2 4 6 16 19 8 14 12 17 15 18 

12 years 13 14 L2L7, 2 5 9 iL 3 6 10 11 18 4 7 8 16 116} 19 n 
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the number..2 source at 40 years has dropped to sixth and another (Kaniksu), which was 

tied for sfxth at 40 years, has moved to second. 

Trees of the tallest source (Lolo) also have the largest diameters. The trees of 

the taller sources and the taller trees within sources generally have larger diameters 

than the trees of shorter sources or the shorter trees within sources. 

CONCLUSIONS ‘ 

Evaluation of the data with regard to the ever-present question of the importance 
of local, as opposed to introduced seed, is not as clearcut as it may seem. The lack 
of replication precludes separation of variation due to the experimental conditions 
from that due to inherent differences among sources. Even the Kaniksu source, although 

local in the usual geographic sense, may not be adapted to the particular site. While 
the nonlocal Lolo source has produced the largest trees so far, the positions could 
change by the time of harvest. We have no way of knowing whether some other local col- 
lection might do as well as or even better than the Lolo source. However, the Lolo 

source has been consistently best and has increased its height superiority during the 
past 10 years and may truly be more productive than any local source. 

Because of the differences in survival between plots, the Kaniksu plot contains a 
larger volume of timber than the Lolo plot even though the individual trees on the 
Kaniksu plot are smaller than those on the Lolo plot. However, the Umatilla plot is . 

‘the most productive because it contains more trees of approximately the same size 
than does the Kaniksu plot. 

4 


