the two species since it has inherited in its shoots the pink
colour of A. spectabilis and the glabrous character of A.
pindrow. The segment responsible for pubescence seems
to have been removed during the process of segregation.
Further, the distribution frequency of the index values
shows a strong bimodality between 3,420 m and 3,180 m
elevational range and weak bimodalities between 3,6903,520 m and 3,040-2,900 m. The bimodal distributions show
the heterogenous nature of these populations. The strong
bimodality at 3,420 m and 3,180 m indicates accumulation of
the germ plasm of both the species in this zone. This is
evidenced by the presence of a number of trees in this Zone
which are either pure A. spectabilis or A. pindrow. It is
further of interest that many trees around this Zone possess
four resin canals in their needles, one median pair (character of A. pindrow) and another marginal pair (character
of A. spectabilis). These trees probably belong to the F,
generation produced comparatively recently by crossing
between the two pure species in this zone. When these
individuals backcross to one of their parent species, the
CO-dominanceof the other species in respect to position
of the resin canals is removed and the progeny possesses
only a single pair of resin canals, the position of which
corresponds to the parent species involved in backcrossing.
Thus through segregations a mosaic population is created
which has been subjected to selection pressure at different
altitudinal zones. The successive populations are sympatric
at the interfaces and there is no barrier to interbreeding.

Summary
There are two distinct species of Abies in the western

Himalayas, a high altitude one A. spectabilis and a low
altitude one A. pindrow; which hybridize freely forming
intermediate populations in the middle zones. Analysis of
morphol<rgicaldata from individuals along a sample transect through several altitudes, using ANDERSON'S
method of
hybrid-index, revealed introgression. The frequency distribution of the hybrid-index scores showed a strong bimodality in the middle of the distributional range (between
3,420-3,180 m) and indicates the accumulation of the germ
plasm of both the species in this zone.
Key words: West Himalayan silver firs, Introgressive hybridization, Abies pindrow, Abies spectabilis, hybrid index.

Zusammenfassung
Im westlichen Himalaja kommen in Lagen zwischen etwa 2000 und 4000 m vornehmlich zwei Tannenarten vor, in
hohen Lagen Abies spectabilis (D. DON) S PACH und in tieferen Lagen Abies pindrow ROYLE. Die Untersuchung von
15 morphologischen Merkmalen, die stichprobenhaft im
Oberlappungsgebiet beider Arten erfaßt wurden, läßt auf
introgressive Hybridisation schließen.
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Studies of variation in Central American Pines
I. The identity of Pinus oocarpa var. ochoterenai Martinez
By B. T. STYLE#)
(Received September 1976)

General Background
International provenance trials organized by the Unit of
Tropical Silviculture at the Commonwealth Forestry Institute, Oxford, using Pinus oocarpa S CHIEDE as a principal
species, were started in 1971 (KEMP, 1973 a, b; F.A.O., 1974).
The trials at present involve comparative experiments in
nearly 40 tropical countries and are based chiefly on seed
collections made from carefully selected populations in the
southern parts of the natural range of the species in Central
America. Previous to the Oxford trials, malst of the s e d
of this species used in earlier silvicultural studies had been
obtained from Mexico. Such early introductions were often
of unknown provenance and sometimes incorrectly named.
As an adjunct to the trials, a botanical study of P. oocarpa
has also been started in order to ascertain its variation over
the whole of its natural range and to investigate the taxl) Forest Botanist, Department of Forestry, Commonwealth Forestry Institute, South Parks Road, Oxford, U.K.
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onomic status of the several infra-specific taxa which have
been described in the past. The status of those species which
are considered doubtfully distinct from it will be examined,
as well as the possibility of its hybridization. Since all seed
sources of the different provenances issued from Oxford
are fully documented and supported by correlated herbarium material and sometimes timber and resin samples, the
two aspects of the work taken together will form the basis
of a comparative experiment or extensive gene-ecological
KECK and HIESEY
study of the type carried out by CLAUSEN,
(1940) in California using herbaceous plants. Botanical
specimens from trees raiscd in the provenance trial plots
throughout the tropics are being collected in order to See
how ehe species behaves and varies in completely new
environments outside its area of natural distribution.
In this first paper the identity of the Mexican Pinus
osocarpa var. ochoterenai MART~NEZ
is discussed, a taxon
whose name and identity are already giving rise to a number of problems in the provenance work involving the
species.

