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Introduction 

Genetic variations in physiological traits of forest tree 
roots have been reported. VOIGT (1953) found differences 
in root respiration among Pinus banksiana LAMB., P. resi- 
nosa AIT., and Robinia pseudoacacia L., and STEINBECK and 
MCALPINE (1966) found clonal differences within as well as 
differences among species of hardwoods. There is, how- 
ever, relatively little information available on racial varia- 
tion in roots such as that in root form of P. palustris MILL. 
described by SNYDER (1961), or the ecotypic variation in root 
plasticity of Thuja occidentalis L. described by HABECK 
(1958). Because of the lack of information on geographic 
variation in roots of forest tree species, and because of an 
interest in the possible contribution of tree roots to varia- 
tion in height growth, some physiological properties of 
roots of young seedlings from different geographic sources 
of seeds were measured in the study described here. 

Experimental Material and Methods 

Plant material. - Shortleaf pine (P. echinata MILL.) was 
selected as the source of geographic variation because seeds 
were available2) from the Same collections that had demon- 
strated significant racial variation in the field (WAKELEY, 
1961). The seeds had been collected at various places in the 
species' range from New Jersey to Texas (Fig. 1). The mean 
annual temperature and physiography at seed origins are 
given in Table 1 because of the primary consideration 
given to them in determining the points of collection (Com- 
mittee on Southern Forest Tree Improvement, 1952, 1956). 

Three groups of seedlings were grown for the study. The 
seeds in groups 1 and 2 were from eight sources of a 1955 
collection. Those in Group 3 were from six; none were 
available from the Georgia and Mississippi sources and 
shortages necessitated the substitution of seeds from a 1951 
collection for the Texas, Arkansas, and South Carolina 
sources (Table 1 and Fig. 1). 

I )  Formerly Principal Plant Physiologist, Southern Forest Ex- 
periment Station, Forest Service, U. S. Department of Agriculture; 
now Belle W. Baruch Professor of Forestry, Department of For- 
estry, Clemson University, Clemson, South Carolina. 

e, Seeds were supplied by the Committee on Southern Forest 
Tree Improvement. 

The seeds in Group 1 were germinated in flats of sand 
and vermiculite in a lathhouse in early March. They were 
watered weekly with a commercial water-soluble fertilizer. 
In June the entire root systems of several hundred seed- 
lings of each source were cut from the tops, washed clean, 
and blotted dry. The roots of each source were divided 
into two groups. Each group was chopped into small pieces, 
and a 15 g sample was weighed out for biochemical studies. 

Group 2 seeds were germinated in a sand and vermiculite 
mixture in the laboratory in late July, and the seedlings 
were grown out of doors until used in respiration and 
growth-inhibition experiments. When they were about 40 
days old, the Virginia and Mississippi seedlings began 
dying from what appeared to be a damping-off fungus 
(isolations were not made), but there was no detectable 
sign of it on the seedlings of the other sources. The seeds 
from South Carolina started to germinate about 1 week 
later than other seeds in the group, and the average age 
of South Carolina seedlings appeared to be more than 1 
week less than that of other seedlings. Only records of the 
start of germination were kept. 

Group 3 seeds were germinated in pots of soil in June 
of the following year. They also were grown out of doors 
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Figure 1. - Location of seed sources. 

Table 1. - Temperature and physiography of the areas where seeds were co1lected.l) 

New Jersey 
Virginia 
Tennessee 
South Carolina 
South Carolina 
Geo r g ia 
Arkansas 
Arkansas 
Texas 
Texas 
Mississippi 

State 

Burlington 
Southampton 
Anderson 
Union 
Newberry 
Clarke 
Ashley 
Ashley 
Cherokee 
Angelina 
Stone 

Coastal Plain 
Coastal Plain 
Cumberland Plateau 
Piedmont 
Piedmont 
Piedmont 
Mississippi Embaymect 
Mississippi Embayment 
Coastal Plain 
Coastal Plain 
Coastal Plain 

County 1 Seedling 

1 group 

l )  Data supplied by P. C. WAKELBY. 
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