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choose one or more of these criteria in
K-nutrition to obtain the best results.

Most of the farmers in the study area
either relied on conventional knowledge
or approached not very professionally
skilled consultants (many a times fellow
farmers). Owners of the high-output
vineyards tend to use higher rates of K
fertilizers, primarily to improve fruit
quality. It appears that the economic
conditions of farmers played small role
in deciding the rate of K-fertilizer appli-
cation. It was mostly the awareness that a
farmer did not have about optimum
ranges for soil, petiole and yield which
could be achieved with proper fertilizer
application. The K-optimization goals
proposed in this study are easy to follow.
Multiple parameter ranges as suggested
in this study would also provide an
opportunity to influence more growers to
adopt these optima, since farmers do not
seem to be much aware of diagnosis
techniques, nor do they have access to
expert consultancy. This study brings out
clear and simple ranges for diagnostic
parameters used for K fertilization in the
country which are easier for farmers to
follow and maximize returns from their
vineyards.
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Brainea insignis (Hook.) J.Sm. — a conservation priority fern of North

East India

A false tree fern, Bowringia insignis
Hook., was described by Hooker' as a
new genus to honour John Bowring and
his son, J. O. Bowring, who first sent live
plants of it from Hong Kong for intro-
duction to the Royal Botanic Garden,
Kew, London. Taxonomically Bowringia
Hooker (1853) was an illegitimate later
homonym of Bowringia Champ. ex Benth.
(1852, Fabaceae) and a new name, Brai-
nea, was therefore proposed for this fern-
genus to honour J. C. Braine’, who had
also introduced it at Kew in 1850.
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Brainea is a monotypic genus of false
tree ferns represented by Brainea insig-
nis (Hook.) J.Sm. (family Blechnaceae).
The plant has a thick, upright or ascend-
ing, slow-growing trunk which may
attain a height up to 1 m. The apex of the
trunk bears a compact radiating basket of
many fronds giving the appearance of a
cycad; hence it is often called ‘cycad
fern’ in the nursery trade. The individual
plants are scattered in often large colo-
nies on open or semi-shaded slopes. Like
cycad, Brainea is also a perennial plant;

it can survive for several years and thrive
in warm and exposed places. The fronds
are unipinnate with long, narrow, pointed,
glossy green pinnae which are light
green or glaucous white on the under sur-
face. The naked sori are produced on the
under surface of leaf segments in a line
along the reticulate veins (Figure 1).

B. insignis is a native to Southeast
Asia (India, Myanmar, Malay Peninsula,
Philippines, Thailand, Taiwan, Vietnam,
Indonesia, Sumatra and south China)“.
North East India is its westernmost limit,
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where it has a rather restricted and scat-
tered distribution between 500 and
1400 m. It grows in specific habitats and
its populations are apparently declining
throughout the globe’’. Earlier this spe-
cies was not listed under any threat cate-
gory of Indian plants®®, mainly because
in the previous Red-data lists much
attention was paid on higher plants and
pteridophytes were treated superficially.
However, in recent more careful assess-
ments of RET Indian pteridophytes, it is
listed under the Near Threatened (NT)
category of TUCN>'®!" In China and
Taiwan, it is vulnerable and mentioned as
a category II plant under the State Pro-
tection Act of Hong Kong’.

During the present study it is found
that B. insignis is one of the rare ferns of
India. For the assessment of rare, endan-
gered and threatened species herbarium
data are also used as an important tool'%.

Figure 1.
the veins.

The limited number of herbarium sheets
of B. insignis housed in different herba-
ria also reflects its sparse and scattered
distribution in India. In 19th century, it
was collected only from Khasi hills
(Meghalaya)" by the British (housed in
different herbaria, CAL, ASSAM, DD,
K, BM, US, L, etc.). Later it was also
collected from the Naga hills [Sarpung
(?Soraphung), Naga Hills, 5000 ft., 4.
Meebold 7147, in 1907, CAL], in Tecro-
pol Forest Division, Manipur (Lonkhai
forest, 250 m, B. Ghosh 59487, 31-3-
1985) and Murlen National Park, Mizo-
ram (Champai, S. Sharma 129987, 4-3-
2014) with a single gathering from each
state. Most of the existing populations of
Brainea are in Meghalaya near the Bara-
pani Dam, with several plants. However,
some other localities such as West of
Mawlai overlooking Beadon Fall, have
been completely destroyed by severe

Brainea insignis (Hook.) J. Sm. a, Habit, b, tall plant, ¢, pinnules showing sori along
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burning in the last 15 years (C. R. Fraser-
Jenkins, pers. commun.). This fern has
also been cultivated in Shillong town, for
several decades and recently also intro-
duced in Experimental Botanical Garden
at Barapani and office campus of the
Botanical Survey of India (BSI), Shil-
long. The recent collections at Assam are
either from Barapani or Shillong.

Presently, the species is in peril in
India due to several anthropogenic fac-
tors. Habitat destruction and fragmenta-
tion is noted as the major threat to this
species mainly due to Jhum cultivation'
and for change in land use. Coal mining,
township development, road-cutting, set-
tlement near roads, converting forest
land into agriculture land, tea gardens,
pineapple cultivation, etc. are responsible
for the decline of this species. Socio-
economically it is also used by locals for
extraction of fibre and making brushes;
however, we have not recorded use of its
starchy pith as food, fodder, or in making
a local beverage after fermentation, un-
like in true tree ferns.

B. insignis grows in open slopes of
pine forests, and is prone to frequent
fires in this habitat. The thick and mas-
sive trunk is somewhat fire-resistant and
can endure seasonal forest fire, but juve-
nile plants, sporelings, fertile fronds
growing on mature plants and the soil
spore-bank are exterminated during sea-
sonal fires, which negatively affects its
reproductive cycle. After seasonal fires
new fronds arise on the trunks in the
following season, but frequent and
prolonged fires as well as violent Jhum
fires can completely destroy the Brainea
population. If these factors persist much
longer, the species may even be wiped
out from India. Timely steps for its
conservation are therefore an urgent
priority.

As an ornamental plant, B. insignis has
been introduced into gardens and to the
nursery trade internationally for over a
century'*'">. However in India fern culti-
vation is still at a gestation stage and
only a limited selection of exotic and
some native species are available in the
gardens or nurseries. Cultivation of B.
insignis has been completely neglected in
India, except at BSI Shillong.

All true tree ferns (species of Cyathea
and Cibotium from India) are listed in
CITES appendix'®"’, but this false tree
fern is not listed as yet. Therefore it is
proposed here to include it under various
protection umbrellas. Keeping the above
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facts in mind, an appeal is made here for
the conservation of this regionally
threatened species in its natural habitat
(in situ) as well as in botanic and public
gardens (ex situ), ensuring that the stock
for cultivation is obtained from spore
germination instead of wild extraction.
Forest departments of the NE Indian
states in which it occurs should also take
necessary action for its in situ conserva-
tion, habitat restoration and a ban on
overexploitation.
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