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I n t r o d u c t i o n  

The effect of inbreeding in normally cross-fertiliized 
organisms is to increase the homozygosity od such organ- 
isms. Most organisms carry within their genoimes recessive 
genes, many of which are ideleterious when present in a 
homozygous con~dition. Inbreeding of such organisms con- 
siderably increases the frequency of in'diviiduals homo- 
zygous in respect to rare ~deleterious genes. 

Recessive genes are, of Course, not all deleterious al- 
though under "normal confditions" many of them are. These 
Same genes are the building blocks of e~volution. A dele- 
terious gene may actually 'become advantageous in im- 
proving an organism's utilization of a changed environment. 
A cpecies is considered to have a better evolutionary po- 
tential when it carries a l a ~ g e  amount of genetic varia- 
bility. Such a species is plastic and able to survive with, 
or even to capitalize on enviromental  change. 

The genus Pinus, in ~general, is compose~d of species 
depending on cross-fertilization for the production of 
normal progenies. Abundant support for this statement 
has been obtained from self-pollination studies with Pinus 
species (AUSTIN, 1937; BINGHAM and SQUILLACE, 1955; DENGLER, 
1932, 1939; DUFFIELD anid STOCKWELL, 1949; EHRENBERG and 
SIMAK, 1957; JOHNSON, 1945; KOLESNIKOFF, 1929; MAGINI, 1956; 
MERGEN, 1954; PERRY, 1960; PETERS and GODDARD, 1961; PLYM 
FORSHELL, 1953; RIGHTER, 1958; SARVAS, 1962; SQUILLACE and 
BINGHAM, 1954; TOYAMA, 1950; W E ~ S T E I N ,  1940; and WRIGHT 
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and GABRIEL, 1958). All of the Pinus species studied have 
proven to fbe partially self-fertile and selif-compatible, al- 
though some authorities have reported instances of ap- 
parently completely self-sterile trees. 1ndivi)dual trees of 
several of the species studied have actually been founid 
to be highly self-fertile and self-compatible (BINGHAM and 
SQUILLACE, 1955; DENGLER, 1932; EHRENBERG and SIMAK, 1957; 
MAGINI, 1956; PLYM FORSHELL, 1953; SQUILLACE and BINGHAM, 
1954; TOYAMA, 1950). 

Studies of the effects of inbreeding in red pine are almost 
non-existent. JOHNSON (1945), on the basis of self- and cross- 
pollination on a single tree, reporteid that self-pollination 
resulteid in a reduced seed set. Seed lots from four isolated 
red pine trees, which probably resulted frolm natural self- 
pollination, were included among the 37 provenances 
studied by RUDOLF (1947). Although RUDOLF did not single 
out the "selfed" progenies for comparisons, it is quite 
evident from his data that these progenies ldild not differ 
apprecialbly from progenies of the other, presumably 
cross-pollinated trees. Two of the former seed lots were 
included among the 50 lots tested at Kane, Pennsylvania 
(HOUGH, 1952). 

Table II  - 1 shows the ranking of the four "selfed" 
progenies among the 37 provenances stuidied by RUDOLF 
(1947) as well as the ranking of two of these seed sources 
in relation to the 46 to 49 seed sources studied by HOUGH 
(1952). 

Inbreeding, especially self-pollination, is a useful methold 
of determining the lgenetic variability of an individual and 
has been suggested as a method of testinlg selected trees 
(AUSTIN, 1927, 1937; HEITM~LLER, 1957; KOLESNIKOFF, 1929; 
LANGNER, 1951; MERGEN, 1954; SCHREINER, 1953; an~d SCHR~CK,  
1957). 

Table  I I  -1. - Ranking of Red Pine Progenies. - Presumably Resulting from Self-pollination. 

Rank out of 37 Progenies - Trees 16 years old - RUDOLF (1947) 

24 Head of Lake 6 23 28 14 19 4 18 3 
7 Brainerd 3 6 5 11 3 or 4 15 16 2 1 

Cameron 
75 Brainerd 8 19 23 15 17 17 6 2 

Cameron 
82 Lower 34 2 1 24 32 3 1 19 20 19 

Michigan 

Collection 
Number 

Rank out of 49 or 46 Progenies - Trees 10 years old - HOUGH (1952) 

Good 
Form 

Climatic 
Region 

Better 
Dom. and 
Codom. 
Trees 

Premium 
Trees 

Height 
46 Provenances 

Germination Survival 

Survival 

74 Brainerd Cameron 6-8 38 25 
75 Brainerd Cameron 19-20 31-34 8 

49 Provenances 

Height 
Acre 

46 Provenances 

Unpeeled 
























