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In a previous paper the results of a range-wide prove- 
nance test of ponderosa pine at East Lansing, Michigan 
were presented.*) The geographic variation pattern, as in- 
terpreted from this test, was described as discontinuous. 
The seedling progenies fell into five more or less distinct 
groups and the distribution of these groups was given. The 
present paper gives the results of correlation analyses in- 
volving seedling traits and factors of the climate at  the 
seed source. The evolutionary significance of tlhese results 
is discussed. 

Methods and Materials 

Progenies from 60 different stands were grown in a re- 
plicated nursery test in East Lansing for 2 years. The seed 
collections sampled the range of P. ponderosa var. ponde- 
rosa and P. ponderosa var. scopulorum in the United States 
(Figure 1). Seed weight and 22 seedling characters were 
scored in the nursery. 

Significant variation in each of these characters was 
demonstrated by analysis of variance. Simple correlation 
analyses were then computed among seedling characters 
and between seedling characters and climatic factors at the 
seed source origin. Seed weight, a parental character, was 
also included as a variable. 

The climatic, seedling, and parental characters are listed 
below. 

Climatic variables at seed source: 

Average April-June temperature 
July mean temperature 
January mean temperature 
July mean temperature minus January mean tempera. 

ture. 

Length of growing season 
Date that growing season starts 
Day length at  start of growing season. 

September-June precipitation 
Annual precipitation 
September precipitation-June precipitation. 

- 

Annual precipitation 

Seedling variables at East Lansing: 

Date of germination 
Number of seedlings germinating ,in second year 
Number of chlorotic seedlings. 

Foliage color in July 1960, August 1960, October 1961, 
and June 1961 

Stem color in June 1961 
Number of seedlings forming secondary needles dur- 

ing the first growing season 
Length of secondary needles 
Extent of winter injury 

I )  The author is a geneticist at the Institute of Forest Genetics, 
Southern Forest Experiment Station, U. S. Forest Service, Gulf- 
port, Miss. 
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Number of trees forming terminal buds during the first 
growing season 

Terminal bud scale type 
Number of seedlings having Lammas growth 
First-year height 
Second-year height. 

Parental variable at  seed source: 

Seed weight. 

The correlation coefficient between each climatic vari- 
aible and each seedlinig land parental variable was com- 
puted separately for each region and ecotype. This in- 
volved seven computations of each correlation coefficient. 
Referring to the ecotype designatians in figure 1, the seven 
analyses were performed on ldata from ecotypes (A + B), 
( 4 ,  (B), (C + D + E), (C), (D), anld (E). 

Stand-progeny means were used as items in all of the 
correlation analyses. Thus the correlation coefficients 
apply specificially to stand means. 

Results 

C o r r e l a t i o n s  b e t w e e n  P r o g e n y  T r a i t s  u n d  
C l i m a t i c  F a c t o r s  a t  t h e  P l a c e  o f  O r i g i n  

The progeny-environment relationships in which signi- 
ficant correlation coefficients appear in at  least one region 
or ecotype are presented in table 1. The three precipitation 

gure 1. - Ecotypic division of Ponderosa pine progenies grown P i  

for two years at East Lansing. A = California, B = Northern Pla- 
teau and Willamette Valley, C = Southern Interior, D = Central 
Interior, E = Northern Interior. Numbers show the location of 
the stands which were sampled. (Distribution map by E. L. LITTLE 

Jr., U. S. Forest Service.) 
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