
edge of the Great Basin, the canyon country of the Colorado 
River, and the mountains south of the Colorado Plateau. 
Populations containing the 1-needled trees of the mountains 
south of the Colorado Plateau, recently described as P. 
edulis ENGELM. var. fallax LITTLE, are shown to exhibit the 
Same pattern of variation as populations in more northerly 
areas where hybridization has occurred. It is therefore sug- 
gested that these trees be retained under the name P. mono- 
phylla. 

Key words: Natural hybridization, introgression, geobotany, paleo- 
botany, evolution. 

Zusammenfassung 

Natürliche Bastardierung zwischen Pinus edulis und P. 
monophylla wurde früher schon vermutet. In der vorlie- 
genden Publikation benutzte man die Häufigkeit einnadli- 
ger Kurztriebe als Hauptmerkmal, um ein Vorhandensein 
von Hybridisation nachzuweisen. Es ließ sich der Schluß 
ziehen, daß sich diese Hybridisation großräumig in 3 Zonen 
ereignet hat: Ostteil des Great Basin, im Canyon-Gebiet 
des Colorado-Flusses und in den Gebirgen südlich des Co- 
lorado-Plateaus. Die einnadelige Bäume enthaltenden Po- 
pulationen der letztgenannten Zone, die kürzlich als P. 
edulis var. fallax beschrieben worden waren, hatten das- 
selbe Variationsmuster wie diejenigen in nördlicheren Ge- 
bieten, wo Hybridisierung aufgetreten ist. Es wird deshalb 
vorgeschlagen, daß auch diese Bäume den Namen Pinus 
monophylla behalten sollten. 

Literature Cited 

CRITCHFIELD, W. B., and E. L. LITTLE, Jr.: Geographie Distributton 
of the Pines of the World. U.S. Dept. Agric. Misc. Publ. 991, 97 pp., 
1966. - DOAK, C. C.: Evolution of foliar types, dwarf shoots, and 
cone scales of Pinus. 111. Biol. Monogr. 13 (3): 1-106 (1935). - GABILO, 

E. M., and H. L. MOGENSEN: Foliar initiation and fate of the dwarf- 
shoot apex in Pinus monophylla. Amer. Jour. ~ o t .  60: 671-4377 
(1973). - HARLOW, W. M.: The Identification of the Pines of the 
United States, Native and Introduced, by Needle Structure. N. Y. 
State Coll. Forestry Tech. Publ. 32, 19 p. + 19 pl., 1947. - LANNER, 
R. M.: Origin of the Summer shoot of pinyon pines. Canad. Jour. 
Bot. 48: 1759-1765 (1970). - LANNER, R. M.: Conifers of the Bear Lake 
area and mountains south of the Great Salt Lake. Great Basin Nat. 
31 (2): 85-89 (1971). - LANNER, R. M.: A new pine from Baja Cali- 
fornia and the hybrid origin of Pinus quadrifolia. Southwestern 
Nat. 19 (I), 75-95 (1974). - LANNER, R. M., and E. R. HUTCHISON: 
Relict stands of pinyon hybrids in northern Utah. Great Basin 
Nat. 32 (3): 171-175 (1972). - LANNER, R. M., and T. R. VAN DEVENDER: 
Pine needles from fossil packrat middens in Arizona. Forest Sci. 
(in press), 1974. - LITTLE, E. L., Jr.: TO know the trees, important 
forest trees of the United States. In Trees, Yearbook of Agriculture 
1949: 763-814. - LITTLE, E. L., Jr.: Southwestern Trees. U.S. Dept. 
Agric., Agric. Handb. 9, 109 p., 1950. - LITTLE, E. L., Jr.: Key to 
southwestern trees. Southwest Forest and Range Expt. Sta. Res. 
Rep. 8, 28 p., 1951. - LITTLE, E. L., Jr.: Check List of Native and 
Naturalized Trees of the United States (including Alaska). Forest 
Service, Agric. Handb. 41, 472 p., 1953. - LITTLE, E. L., Jr.: Variation 
and evolution in Mexican pines. In Seminar and study tour of 
Latin-American conifers. Mex. Inst. Nac. Invest. Forest. Engl. 
Ed. No. 1, X + 209 p., 1962. - LITTLE, E. L., Jr.: Pinyon (Pinus edulis 
ENGELM.). In FOWELLS, H. A., Comp., Silvics of Forest Trees of the 
United States. U.S. Dept. Agric. Agric. Handb. 271: 398403, 1965. - 
LITTLE, E. L., Jr.: TWO new pinyon varieties from Arizona. Phy- 
tologia 17 (4): 329-342 (1968). - L I T ~ E ,  E. L., Jr.: Atlas of United 
States Trees. Vol. 1. Conifers and Important Hardwoods. 1J.S. Dept. 
Agric. Misc. P ~ b l .  1146, 1971. - MART~NEZ, M.: LOS P ~ ~ o s  Mexicanos, 
ed. 2, Ediciones Botas, Mexico, 361 P., 1948. - M C ~ O R M ~ C K ,  J., and 
J. W. ANDHESEN: A subdioecious population of Pinus cembroldes in 
southeast Arizona. Ohio Jour. Sci. 63 (4): 159-163 (1963). - MIROV, 
N. T.: The Genus Pinus. Ronald Press, N. Y., viii + 602 p., 1967. - 
SHAW, G. R.: The Genus Pinus. Publ. Arnold Arbor. 5, 96 p. (1914). 
- WESTING, A. H.: Needle number in red pine. Rhodora 66 (765): 
27-31 (1964). - WOLF, C. B.: California plant notes. 11. Rancho Santa 
Ana Bot. Gard. Occas. Paper, Ser. 1 (2): 44-90, 1938. 

Resistance of Ponderosa Pine to  Dwarf Mistletoe 
By LEWIS F. ROTH~) 

(Received for publication January / May 1974) 

Improvement of genetic resistance is receiving increasing 
attention as a means of controlling forest diseases (GERHOLD 
et al. 1966, U. S. Forest Serv. 1972, BINGHAM, HOFF, and 
MCDONALD 1971). The procedures are applicable especially 
to introduced diseases where tree hosts lack the resistance 
that naturally evolves from long association of host and 
parasite and to native diseases where intensified silvi- 
culture has greatly aggravated damage from organisms thai 
are relatively innocuous in the natural forest. A less com- 
mon situation in which improvement of resistance is appro- 
priate is the native disease in its natural environment 
where, for one reason or another, a high level of resistance 
has failed to develop. The dwarf mistletoes (Arceuthobium 
spp.) are good examples of this condition. 

Since dwarf mistletoes are currently the most destructive 
pathogens in the coniferous forests of western North Ame- 
rica (CHILDS and SHEA 1967) it may appear surprising that 

no effort is being made to improve resistance to these 
parasites. This situation results from the rather common 
conviction that damage can be effectively controlled by 
silvicultural methods. This belief disregards the facts that: 
1) the availability of resistant stock could greatly improve 
the silvicultural control program and, 2) investments that 
would bear much of the cost of improving disease resistance 
are already being made in improving other characteristics 
of some of the major susceptible species. Indifference to 
the possibilities of genetic control in forest practice has 
greatly limited acquisition of knowledge of the basic bio- 
logical resources available for genetic control. Every frag- 
ment of infonnation to be had would therefore seem po- 
tentially useful. This report concerns the availability of 
genetic resistance in ponderosa pine (Pinus ponderosa 
LAWS.) to western dwarf mistletoe (Arceuthobium cam- 
pylopodum ENGEL.). 
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Problems in identifying resistant trees 

The first step to improve disease resistance usually in- 
volves a search for sources of genes for resistance. Only 
part of the pine forest is available for this purpose because 
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