
3. Bei der Rückkreuzung, wabei als väterlicher Elter der 
Hybrid P. nigra X P. densiflora und als Mutter P. nigra 
gewählt wurde, kommen bei $dem anatomischen Bau der 
Nadeln m2hr die Merkmale der Mxtter (P. nigra) zum 
Ausdruck, als in 'dem Fall, ' b ~ i  dem als väterlicher Elter 
#der Hybrid P. densiflora X P. nigra ausgewählt worden 
ist und >die Mutter 'dieselbe blieb. 

4. Die zweijährigen Hybridsflanzen von P. nigra X P. den- 
siflora zeigen nicht immer ein grcß2res Höhenwachstum 
als die reine Art P. nigra. Die Wuchsleistung der jungen 
Hybritdpflanzen hängt von den einzelnen Individuen des 
weiblichen Elters ab. 

5. Bei der Rückkreuzung des Hybrids mit der Schwarzkiefer 
weisen dreijährige Pflanzen größere Höhen als die Kon- 
trollpflanzen auf, ~d. h. als !die reine Art P. nigra. In die- 
sem Falle wurden abcer als weibliche Eltern anldere 
Schwarzkiefernstämme als 'die unter Punkt 1 angeführten 
ausgewählt. 

6. Die Verhältnisse zwischen den Durchmessern der Hybrid- 
pflanzen und ,denen tder Kontrollpflanzen $der Schwarz- 
kiefer st:mmen mit den Ergelbnissen iiberein, welche für 
die Höhen der Pflanzen erhalten worden waren. 
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Breeding Blister Rust Resistant Western White P ine  
111. Comparative Performance of Clonal and Seedling .Lines frcm Rust-Free Selections 

By R. T. BINGHAM') 

(Received for publication February 5, 1966) 

In 1950, the Forest Service began its program in breeding 
western white pine (Pinus monticola DOUGL.) resistant to 
blister rust causetd lby Cronmtium ribicola J .  C. FISCH. ex. 
RABENH. Progress has been reported in this journal and 
elsewhere (BINGHAM et al. 1953, 1960; and BINZHAM 1963). 

During the 15 yelars through 1964 more than 400 pheno- 
typically resistant selections have been locatesd in rust- 
idecimated, natural we3tern white pine stanlds of northern 
Idaho and adjacent States. These remarkable trees, com- 
pletely rust-frlee or with few infections, their branches often 
interlaced with those of neighboring trees bearing thou- 
sands of rust cankers, comprise the basic plant material 
for a practical breeding program aimed toward mass pro- 
tduction of resistant planting stock. 

Presently, the only economical meians for mass producing 
resistant western white pine stock is by seeld. Consequently, 
each of the fiel~d selections is unider test to determine its 
ability to transmit resistance via seed. Some selections ex- 
hibit general combining ability for resistance (i. e., they 
transmit an above-average level of resistance to several 
test progenies). These are considemd to have the greatest 
breeding value and are entereld in the long-range breeding 
and seed orchard programs (BINGHAM et al. 1960). 

Other experimentation is also uniderway. To gain insight 
into the efficacy of phenotypic selection for resistance and 
into the mode of inheritance of resistance, a representative 

I )  Principal Plant Geneticist, U. S. Dept. Agr., Forest Service, 
Intermountain Forest and Range Expt. Sta., Forestry Sciences 
Laboratory, Moscow, Idaho. 

group of fiel~d selections has been un'der stuldy as grafted 
clonal lines exposed to heavy, natural blister rust infection. 
Comparative performance of these clonal lines and of re- 
lated seedling progenies is the subject of this Paper. 

Materials and Methods 

Clonal lines. - In early December of 1950 and 1951, scion- 
wood from 36 rust-free selections was collected, often in 
remote localities in the mountains, packed with Snow in 
polyet~hylen~e bags, and stored in an accessible snowbank. 
Greenhouse grafting began about 2 months later (Fig. 1) on 
well-establisheld, actively growing, 4- to 5-year-obd western 
white pine seedlings of a single Coeur d'Alene National 
Forest nursery seetd lot. In early May of 1951 anld 1952, 
suseeptible rootstock foliage was removed by pruning all 
branches below successful graft unions. Grafte'd plants were 
then transferreld to an outdoor coldframe for hardening-off. 
In early June of the same year grafts were planteld in three 
5-acre fielld p lo t~ ,  located in areas of heavy, natural blister 
rust infection. Plots were at Elk River, Idaho; at Tepee 
Creek near Coeur d'Alene, Ildaho; anld at Randolph Creek 
near Saltese, Montana. 

Each field plot contained six grafts (ramets from each of 
the 36 canker-free parent trees [ortets]), the total number 
of 216 ramets being subdivildeld into six ran~domized, com- 
plete blocks, each block containing one ramet of each ortet. 
Grafts were row-planteld at 30 X 30 feet, but with planting 
spots of adjacent rows shifted 15 feet to increase spacing 










