
ARTIFICIAL TESTING OF INTRA- AND INTERSPECIES
SOUTHERN PINE HYBRIDS FOR RUST RESISTANCE

F. F. Jewell
Southern Institute of Forest Genetics
Southern Forest Experiment Station

Forest Service, U. S. Department of Agriculture

At the Southern Institute of Forest Genetics, research on disease resistance has been
concentrated on Cronartium fusiforme, the southern fusiform rust. This rust continues to
be a serious problem in southern forest tree nurseries and in plantation establishment and
management .

The main purpose of the research is to determine how much variations it rush resistance
occurs in southern pines and to what extent differences are heritable. The current program
includes studies on intraspecific slash pine progenies from both rust-free and rust-infected
parents. In addition, interspecific crosses have been made between, the highly resistant
shortleaf pine and the susceptible slash and labially pines.

In most of the testing for resistance, cotyledon-stage seedlings have been artificially
inoculated by techniques similar to those previously reported (5). Initially, tests were
with one-parent progenies of rust-free slash pines. Parents yielding progenies with
indications of resistance have been used for intraspecific breeding among themselves
and with rust-infected parents.

In 1959, 80 progenies from each of 4 types of intraspecific slash pine crosses were
tested in 5 randomized blocks, The parental cross-types were free x free, free x.
infected, infected x free, and infected x infected. Six weeks after inoculation , 91 to
100 percent of the progenies had leaf symptoms; there were no significant differences
among the cross-types. In 7 months following inoculation, all progenies of infected
parents were galled, while 91 percent of the free x free progenies had galls.  None of
the differences among cross-types were statistically significant.

A similar test in 1960 utilized 180 progenies from each of 3 parental cross-types:
free x free, infected x free, and infected x infected. Leaf symptoms appeared on 99
percent of the progenies in 6 weeks. At 7 months after inoculation 67 percent of the
free x free progenies were galled, as compared to 96 and 99 percent of the infected x
free and infected x infected progenies. The free x free progenies were significantly
(at the 5-percent level) less susceptible. Table 1 summarizes the results from the free
x free crosses inoculated in 1960. Although the percent of progenies with foliar symptoms



Table 1.--Infections following art ificial inocu lation, with C.  fusiforme, of intraspecific
 slash pine progenies from rust-free par ents



was uniformly high for all crosses, the percentage of progenies ultimately galled was,
in most cases, considerably smaller.  The exceptions wee progenies from 2 crosses having
a common female slash pine parent, 11-6; in these, about the same proportion were galled
as had exhibited symptoms. The data suggest that parent , 11-6 transmits high susceptibility.
This is further emphasized by the fact that when parents 8-7 and 18-14 were crossed with
each other and parents other than 1 1-6, the percent of galled progeny was considerably
reduced. The main point of interest from the intraspecies tests is the rather strong suggestion
that crossing carefully selected rust-free parents may result in progenies with  som e degree of
resistance.

Also tested in 1960 were progenies from 4 slash x shortleaf crosses, 1 shortleaf x
slash, and 1 shortleaf x loblolly cross.  Results are summarized in Table 2. Foliar
symptoms, similar to those described on slash pine (5), were present  6 weeks after inocul-
ation on 41 to 95 percent of the progenies.  Galls, macroscopically typical for fusiform
rust, subsequently formed on some progenies from each interspecies cross. I n earlier trials
(3,4) artificial inoculation of similar interspecies shortleaf hybrids resulted in foliar symptoms
but no gall development; and field-planted shortleaf x loblolly hybrids have remained free
of fusiform rust through 5 years of field exposure in an area of high rust incidence (1). Never-
theless, in the present study the symptom-bearing needles and the resulting galls had
characteristic hyphae and haustoria of C.  fusiforme (2) when examined under the microscope.

Not only did artificially inoculated interspecific shortleaf hybrids develop fusiform
rust galls, but there were large differences in the proportion of galled progenies among the
crosses (Table 2). In 3 crosses where shortleaf tree 2-1 was either the male or female
parent the proportion of galled progenies was much higher than in the 3 cases where 2-1
was not involved. Thus different degrees of resistance, or susceptibility, appeared to be
transmitted by the different shortleaf parents.

While the numbers of progenies in these interspecies tests are small, the results
nevertheless establish that crossing slash or loblolly with shortleaf will not consistently
yield resistant progenies. It now appears that resistance in shortleaf hybrids is more
complicated than the simple dominance for resistance in shortleaf that had previously
been assumed (3).



Table 2. - -Infections following artificial inoculation of pi ne hybrids w ith C. fusiforme.
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