SCIENTIFIC CORRESPONDENCE

Floral preformation in alpine plants of the Himalaya

Alpine zones represent the highest vege-
tational zone on mountains of the Hima-
laya and are delimited by timberline (ca.
3350 m) and snowline (ca. 5400 m) in
Garhwal. The alpine flora flourishes in
severe physical environment which is
characterized by a short, cold, unpredict-
able growing season, strong winds and
widely fluctuating temperature of air and
soil surface!?. The alpine flora is mainly
composed of herbaceous perennials and
prostrate shrubs which are well adapted,
successful, autochthonous elements of
high altitudes. Adaptive features of alpine
plants are acquired and operate at differ-
ent levels of plant life enabling them to
counteract the environmental stresses.

Preformation of flowers, inflorescence
or aerial parts of plant body is one of the
important adaptive features of alpine
plants, making them successful in alpine
environment. This is considered as an
ubiquitous arctic—alpine adaptation' that
has evolved independently in all arctic
and alpine areas of the world, including
the Himalaya. In preformation, flowering
primordia are initiated early in the grow-
ing season of the year and are usually
well developed by the time the perennat-
ing body is formed late in the summer’.
These preformed flower/inflorescence
buds over-winter as such inside the per-
ennation bud and shoot-up early in the
next growing season after snowmelt,
flowering, pollination, seed setting, seed
maturation and dispersal are completed
before the end of the growing season.
Simultaneously, the new flowers or inflo-
rescence primordia are also developed,
which over-winter again inside the per-
ennation bud and the same process is
repeated during each growing season.
Obviously, more than one growing season
is involved in completion of the whole
reproductive cycle and the constraint
posed by shortness of the growing season
is nullified.

Floral preformation has been reported
from many alpine areas of the world* "2,
Surprisingly, no information is available
on this aspect from Himalayan alpine
zones.

Field surveys were conducted in twenty-
four alpine zones of Garhwal Himalaya
within the altitude range of 3000-
5400 m asl during 1992-2002, to investi-
gate various adaptive features of alpine

plants, including floral preformation. A
total of 454 species were identified and
studied. Plant specimens were uprooted
carefully after the main flowering season
of the species and again at the time of
senescence, to observe preformed struc-
tures inside perennation buds with the
help of a simple dissecting microscope
(10x, 15x) in the field itself. A total of
111 species were recorded which showed
the character of preformation.

There is no single best adaptational
strategy among plant species from cold
climates’'* and it is a combination of
different adaptive characters which makes
a plant species successful in a stressful
environment, preformation of organs
(flowers, inflorescence or complete aerial
parts) is one of them. In alpine environ-
ment the growing season is short, about
seven months at 3000 m, shortening fur-
ther upwards to about one month at
5500 m altitude. Furthermore, the low-
temperature regime during the growing
season hampers the pace of growth and
development. The plant species overcome
this stress by utilizing the entire season
efficiently for different phases of the
reproductive cycle and many of them
adopting opportunistic-flowering imme-
diately after snowmelt, thus providing
ample time for successful pollination,
seed-setting, maturation and dispersal.
Formation of reserve tissues in seeds is
the most time-consuming part of seed
maturation and ambient low temperature
further delays it>.  However, species
showing floral preformation escape this
constraint as the flowering phase is com-
pleted very early, resulting in ample seed
formation and thereby increasing the
chances of survival in the habitat — the
prime objective of a wild plant species.

Opportunistic nature of flowering is
quite evident in alpine species showing
floral preformation (Figure 1). These
species show early flowering, immediately
after snowmelt or within a few weeks in
a majority of the cases. Precisely, out of
111 species 26.12% (29 species) are able
to flower within a few days of snowmelt,
36.93% (41 species) within one month,
26.12% (29 species) within two months
and only 8.10% (9 species) need a dura-
tion of more than two months to bloom
after snowmelt. The role of floral prefor-
mation in early flowering also becomes
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obvious when the per cent share is calcu-
lated in overall flowering during differ-
ent months (Figure 2), which decreases
with the passage of season.

Preformed flowers/inflorescence buds
are protected usually by sheathing leaf
bases, floral bracts, old plant or leaf re-
mains and are always located close to the
soil surface (at or just below the soil sur-
face and rarely above the soil). This loca-
tion of buds favours immediate growth
after snowmelt as the soil surface has
considerably higher temperature than a
few centimetres above or below it. More-
over, the alpine soil does not freeze under
snowcover'®, and freezing injuries to
meristematic regions (inside the perenna-
tion buds) above the snow cover due to
very low air temperatures during dormant
season (winter season) are easily avoided.
Some of the earliest flowering species
like Caltha palustris, Oxygraphis polype-
tala, Trollius acaulis, Primula spp. and
Gentiana spp. have their perennation
buds close to the soil surface, which can
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Figure 1. Flowering phenology of species in
subalpine—alpine zones of Garhwal Himalaya.
Horizontal distance between two dotted lines
indicates approximate growing season at dif-
ferent altitudes.
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