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The increase in self-pollination expected to occur in tree- 
seed orchards consisting of a limited number of clones 
has been a source of concern among foresters for several 
years (KLAEHN, 1953; STERN, 1959). This concern is war- 
ranted, anld justly based on the results of numerous studies 
which have shown inbreeding to bave a depressing effect 
on progeny growth raltes and other characters. Among the 
pines this inbreeding depression has been reported for 
eastern white pine (Pinus strobus L.) (JOHNSON, 1945), west- 
ern white pine (P. rnonticola DOUGL.) (BINGHAM anld SQUIL- 
LACE, 1955), Scotch pine (P. silvestris L.) (EHRENBERG et al., 
1955; JOHNSON, 1945; SARVAS, 1962), and sla'sh pine (P. elliottii 
ENGELM.) (MERGEN, 1954; SQUILLACE and KRAUS, 1963 a). Early 
resul ts have indicated that the fdeleterious eff ects of selfing 
may be negligible in red pine (P. resinosa AIT.) (FOWLER, 
19162). 

In  recent years several studies shave been made in the 
Naval Stores and Timber Production Lab'oratory (formerly 
Lake City Research Center), Olustee, Florida, to investigate 
lthe problems of selfinlg and its effects in sllash pine. A 
previous report indicated that considerable variation oc- 
curs among inldividual slash pines in the degree of natural 
selfing (SQUILLACE and KRAUS, 1963 b). Of 11 trees tested, 
2 were estimated to be moderately self-fertile (23 and 27 

percent selfing), and the remainder showod selfing of 5 
percent (or less. The present paper Covers the relative yield 
of selfed seedlings un~der controlled selfing and under mat- 
iags where outcross antd self-pollens were mixed. The 
"selective fertilization" technique employed was similar to 
that used for western white pine by SQUILLACE and BINGHAM 

1(1958), and BARNES et al. (1962). 

Materials and Methods 

The data utilized in this study were obtained from vari- 
olus matings ma'de in different years on seven slash pine 
trees (table 1). Four of these trees (1, 10, 11, and 27) were 
high-igum-yield selections which had been selfed and out- 
crossed with at  least two other trees. The three other trees 
(29, 193, and 194) were used in the selective fertilization 
tests and were notable for their possession of atypical 
heritable traits. Tree 29 is distinguished by its production 
of yellow oleoresin, a trait apparently ldue to a rare reces- 
sive gene or genes. Trees 193 and 194 are both virescent 
chlorophyll inutants; however, the mode of inheritance of 
this trait has not yet been accurately determined2). Although 
knowledge of the mode of inheritance is incomplete, these 
traits were usefiul as gene markers for the present study. 

I) Research Foresters, Southeastern Forest Experiment Station, 
U. S. Forest Service, Olustee, Florida. 

2, KRAUS, J. F., ancd SQUILLACE, A. E.: Inheritance of yellow 
oleoresin and virescent foliage in slash pine. 1963. (Zn press.) 

Table 1 .  - Seed yield and germination in self- vs. cross-pollinations and relative yield of self-pollinated 
seedlings. 

Tree 
number 

Year of 
pollination 

Seed yield per cone 

Average 1 cross 

1 Nurnber 
7 17 

29 4 5 
3 5 

4 2 23 
3 52 

10 15 
12 46 

Seed germination 

Average I cross 

Percent 
6 39 

22 56 
3 55 
7 44 

54 76 
42 7 8 
70 88 

Seedling yield 
per cone 

Avera.ge I cross 

Nurn b er 
0.4 6.6 
6.4 25.2 
0.1 2.8 
2.9 10.1 
1.6 39.5 
4.2 11.7 
8.4 40.5 

Relative yield of 
seedlings from 
self -pollination 

Percent 
6 

2 5 
4 

29 
4 

36 
2 1 

Mean 18 

Table 2.  - Results of the selective fertilization tests. 

Mating 

29 X 29 
29 X prn 
29 X (pm + 29) 

193 X 1932) 
193 X pm 
193 X (pm + 193) 

194 X 194 
194 X pm 
194 X (pm + 194) 

I) For matings on tree 29 aberrant seedlings are "yellow oleoresin", and for trees 193 and 191 they are 
"virescent". 

2, Includes seed from controlle~d pollinations made in 1958 and 1960. 
3, Based only on seed obtained from 1960 pollinations. 

Mg. 
41.4 
49.9 
47.1 

31.93) 
31.0 
27.1 

29.7 
33.7 
31.1 

~~~~~ 

Nurn b er 
18 
10 
1 1  

9 
6 
6 

5 
2 
2 

Percent Cm. 
13.9 
20.5 
20.2 

12.7 
24.3 
- 

17.2 
19.3 
19.5 

67 
73 
79 

43 
87 
- 

9 8 
99 
9 1 

15 
7 
9 

7 
5 
4 

5 
2 
2 

Nurnber 
15 

27 1 
249 

27 
60 
34 

4 1 
8 1 
8 5 

100 
0 
7 

74 
0 

3 5 

7 8 
2 
4 

3 
5 2 
39 

10 
15 
13 

12 
46 
45 












