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Introduction 

Following the classic experiments in transplanting by 
TURESSON (1922) there have been many investigations of 
the effects of habitat on the phenotypes of plants. At first 
most of these studies were mainly concerned with herba- 
ceous plants, but now transplant experiments have be- 
come a standard technique in forestry research for ,the 
evaluation of genetic diversity in forest tree species. On 
the basis of such studies, the variation pattern can be 
described in terms of ecotypes or ecoclines, depending on 
whether the variation between adjacent breeding popula- 
tions changes abruptly or whether the changes are gra- 
dual. Very often two trees of the Same species growing 
at the opposite extremes of their range look alike and 
cannot be separated in the field on the basis of their 
morphological characteristics. However, by transplanting 
them to a new location with a different environment, 
these trees may react differently. 

The bulk of variations within a species are the result 
of mutations and their recombinations, and cross polli- 
nation with other species or varieties. In our forests these 
phenomena are occurring continuously at a rate which 
depends largely on Chance and environmental conditions. 
In forest tree improvement work a great deal of emphasis 
is placed on the discrete minute mutations that have re- 
sulted in qualities such as disease resistance, drought 
resistance, desirable form, and high oleoresin yield, to 
name a few. 

In the forestry literature there is ample evidence of 
genetic variation in the forest tree species as a result of 
geographic location. Not only are there gross morpho- 
logical differences such as height or diameter growth, 
but this genetic variation is also reflected in the minute 
differences of the individual cells of the different organs. 
LANGLET (1938) summarized and discussed the most sig- 
nificant findings with forest tree species. In almost every 
species investigated the various characteristics reflected 
to some extent the provenance of the seed source. Minute 
differences in biochemical properties of individual cells 
or organs are of importance, because these in turn are 
often responsible for or associated with gross morphologi- 
cal differences. Furthermore, the studies by WEIDMAN (1939) 
and STOVER (1944) added significantly to our knowledge 
of the effect of the habitat on the anatomical features of 
the leaves of conifers. 

Slash pine, Pinus elliottii ENGELM., occurs naturally in 
the southeastern part of the United States. The southern 
extremes of its range are bordered by the South Florida 
variety, Pinus elliottii ENGELM. var. densa LITTLE and 
DORMAN. The range and taxonomic features of these -two 
species were fully described in a recent publication by 
LITTLE and DORMAN (1954). Within its natural range, slash 
pine grows in mixture with loblolly pine, Pinus taeda L.; 
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longkaf pine, Pinus palustris MILL.; pond pine, Pinus 
serotina MICHX.; spruce pine, Pinus glabra WALT.; and 
sand pine, Pilnus clausa (CHAPM.) VASEY. Although the 
flowering periods of these species are staggered over a 
considerable interval of time, there are probably occa- 
sional opportunities for some of the sympatric species ko 
hybridize. There are numerous reports of natural hybrids 
in the hard pine group, (CHAPMAN, 1922; PAPAJOANNOU, 1936; 
JOHNSON 1939; STOCKWELL and RIGHTER, 1946; Moss, 1945, 
SAITO 1951; STEBBINS 1951; WETTSTEIN 1951; ZOBEL 1951 a, 
1951 b; and WRIGHT, 1956). This list will undoubtedly be 
extended by further investigations. I t  may also be pointed 
out that with the intensified application of silvicultural 
practices, and the planting of exotic species, the oppor- 
tunities for interspecific cross pollinations will increase. 

ANDERSON and HUBRICHT (1938) proposed use of the term 
"introgressive hybridization", for the backcrossing of F, 
hybrids to one or to both of their parents. Some of the 
resulting offspring are difficult to distinguish from true 
F, hybrids or from either of the parents. ANDERSON (1936) 
devised a "hybrid index," a method by which a number 
of characters of a putative individual hybrid or an entire 
hybrid swarm is compared with its typical parents. The 
results are scored as "a" (like species A), or as "b" (like 
species B), or as "i" (intermediate). In particular cases, two 
or more intermediate grades can be assigned. The larger 
the number of characters used, the more reliable will be 
the analysis obtained by this method.  ZOBEL^) S U C C ~ S S ~ U ~ ~ ~  

used the ANDERSON Index to Score natural hybrids between 
Coulter and Jeffrey pines. In addition to using the chemi- 
cal properties of the oleoresin, he included such foliage 
characteristics as number of lines of stomata and cross- 
sections through stomata. 

In this paper are described the results of a study of the 
genetic variation in needle characteristics of slash pine, 
Pinus elliottii var. elliottii ENGELM. The study was divided 
into two parts: (1) Effect of geographic origin of seed, 
and (2) Effect of natural interspecific hybridization with 
other species of pines. 

For the first part such needle characteristics as number 
of teeth, number of resin ducts, and distribution of stom- 
ates were studied in slash pine seedlings from 12 different 
geographic locations. The seedling lots were grown in a 
uniform environment to obtain the response of the various 
genotypes. For the second part, the findings of the first 
phase were used in an attempt to obtain a diagnostic tech- 
nique to verify slash pine hybrids from controlled crosses 
and possibly also to identify natural hybrids in the field. 

Materials 

The samples of pine needles were olbtained from three 
different plantations, from na-tural slash pine trees grow- 
ing in the vicinity of Olustee, (Baker County), Florida, 
and from a slash pinexloblolly pine hybrid that. had been 
obtaineld through controlled pollinations. 
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