Lagenandra undulata Sastry (Araceae) from Arunachal Pradesh, India
Takashige Idei, Osaka, Japan

Abstract
Lagenandra undulata was discovered by the Indian botanist A.R.K. Sastry in May 1966 in the Subansiri district
of the Arunachal Pradesh state of India. In December 2010 this species was recollected probably for the first
time by the author after 45 years. The convolute vernation of the leaves like Cryptocoryne is remarkable because
all other Lagenandra species have an involute vernation. Lagenandra undulata is growing as a rheophyte on
rocks and only known from the Himalayan region; it has the northernmost distribution of this genus. An attempt
to find Lagenandra gomezii (Schott) Bogner & Jacobsen just north of the border with Bangladesh failed. All
other known Lagenandra species are distributed far more south in southwest India and Sri Lanka (Ceylon).

Introduction
Arunachal Pradesh is the most eastern state of India on the foothills of the Himalayas and shares its borders with
Tibet (China), Bhutan and Myanmar. The state has a complex topography with an altitude range from 130 m at
the Brahmaputra riverbank to the highest peak Kangto (Kangte) of 7090 m Most of the state is densely covered
with forests. The climate of Arunachal Pradesh varies according the altitude from moderate alpine to
sub-tropical and there are even some tropical patches at the south bank of the Brahmaputra River. The
Southwest monsoon in Northeast India comes generally from June to the end of September and in this period
falls about 80% of the annual precipitation in Arunachal Pradesh. The total annual precipitation varies from
2000 mm in the upper Himalayan region to nearly 6000 mm in the foothills region.
The slopes of the Himalayas have an extraordinary rich flora and fauna; and it is advocated as one of the 12
mega-biodiversity hotspots in the world.

Lagenandra undulata has its distribution in the Upper Subansiri district, in tributaries of the Subansiri River at
an altitude from ca. 850 - 1250 m (Sastry 1967). The annual precipitation there exceeds 4000 mm. The annual
average temperature is below 20 ºC and the diurnal variation is nearly 10 ºC through the year. The hottest
months are April and May with a temperature from 16 - 28 ºC. The coldest months are December and January
with a temperature from 5 - 19 ºC, although it frequently falls to near the freezing point during a cold wave. The
water temperature varies from 8 ºC in the coldest period to 20 ºC in the hottest period. During the investigation
period in December 2010 was the temperature 5 - 15 ºC.

Habitat
Lagenandra undulata inhabits a typical clear water mountain stream with continuing cascading rapids. The
stream gradient in the distribution range of Lagenandra undulata is about 19 % that is comparatively gentle for
this region.
The forest, surrounding the habitat of Lagenandra undulata, has the characteristics of a cloud forest with the
dense fog that occurs through the year from night to the late morning. The canopy reaches to a height of about 4
m above the river and has a shield factor of 50 - 80%. It provides a more or less diffuse sunlight to the
vegetation below it. Mist diffuses from the many cascades, making a high humidity. The sound from falling
water from the many cascades can always been heard. Various mosses grow thick on almost all rocks, and some
ferns (Microsorium spec.) and abundant lichens and other amphibian vegetation is seen. Lagenandra undulata
appears to be a typical rheophyte.
The riverbed in the distribution range of Lagenandra undulata has a width from 4 - 8 m, the depth of the water
is mostly less than 1 m. Lagenandra undulata is restricted to the mainstream of the river and is not found in the
rills or rivulets of 1 - 1.5 m width. Humus colored water is not seen, not even in stagnant parts.
Lagenandra undulata is situated in rather shaded places, forming dense emerged patches on the mossy rocks.
The size of a patch is generally smaller than 40 cm. Although nearby more patches are seen, is this species not
common. The patches are concentrated in mistiest zones where the reticular streambed has many small cascades.
Such cascade zones have some distance from each other with the result that Lagenandra undulata an interrupted
distribution has in the river.
The natural habitat is lithophytic and the plants grow on a comparatively rough part of the rocks at the side of
the stream or cascade. These positions are always over-wet because of the dispersing of fine water drops from
the cascades. These water drops are continually passing from the leaves to the rhizome clusters which adhere in
dense, flat pads on the rocks
The water parameters in December 2010: water temperature is 9 - 10 ºC, pH is ca. 6.4, electrical conductivity is
ca. 120 μS/cm, dissolved oxygen is ca. 8.7 mg per litre, and the chemical oxygen demand is ca. 1.5 mg per litre.

Lagenandra undulata
The rhizomes grow meandering in all directions; their diameter is maximum 7 mm. The characteristic shape of
the cross-section is stout flat as a "centipede-shape", which is suitable for a lithophyte. The upper surface colour
of the rhizome is green to dark green and the underside is yellowish white.
The rhizome cluster bulges up to 4 cm thick on the rock surface as result of the rhizomes which reticular overlap

and have abundantly developed rootlets. In the upper layer the rootlets turned to aerial roots. The debris, fine
sand grains, etc. which flowed from upper stream is accumulated in the interior of the rhizome cluster. The pH
of this soil is ca. 6.4.

The length of the leaves is 20 cm in the largest plant, with a leaf blade of 9.5 cm long and 2 cm wide, the petiole
is 10.5 cm long. The average leaf length is ca. 12 cm. The leaves are lanceolate with an acute and apex. The leaf
margin is undulated (hence its name). The leaf surface is covered with very small white spots. Cataphylls in
flowering specimen up to 2.5 cm.
The leaf length and shape is proportional to the wet situation with its dispersing water-drops. In over-wet
positions the majority of the plants has a remarkable undulated margin with longer, narrow leaves and the leaf
density of the patch is higher. In more sheltered positions the leaves are somewhat wider with a less undulated
margin and the leaf density of the patch is lower. Older leaves are grass green; the younger leaves are lighter
green. The vernation of the leaf is convolute like in Cryptocoryne. This is not seen in any other Lagenandra.

The spathe of Lagenandra undulata is up to 2 cm high on a 2 cm long peduncle, the smallest known in
Lagenandra. Both the outside and inside wall is the grass green, very similar to the leaf colour, with parallel
longitudinal veins. The limb is slightly twisted, opening with a more or less narrow slit, inside rough, dark
purple. Kettle ellipsoid; ca. 0.8 cm long, and 0.5 cm in diameter. Valve beige. No septum or collar. Spadix ca.
0.7 cm long with a white appendix. Female flowers ca. 15 in a few whorls, male flowers ca. 50. Olfactory bodies
whitish.
The female flowers have an unilocular ovary with several upright ovules on a basal placenta. The rounded
stigmas are nearly sessile.

Distribution
India, Arunachal Pradesh, Subansiri district. Lagenandra undulata was discovered at 21 May 1966 at an altitude
of ca. 1220 m by A.R.K. Sastry and is till now only known from this area.

Cultivation
Plants shipped to Jan D. Bastmeijer flowered already a few times in 2011. The rhizome cluster was simply put
on a granite soil and loaded with a pebble to stabilize it. The pot was kept in a small container in the greenhouse
at 20 - 22 C, in half shade at high humidity without any spraying or misting. The growth is very slowly. The

leaves are smaller compared to the wild plants, up to 7 cm at most. Submersed cultivation is not tried up to now;
nothing can be said about the usefulness for the aquarium.

Notes
The genus Lagenandra has a disjoint area. It occurs in Sri Lanka (Ceylon), in southwest India, in northeast India
(Arunachal Pradesh) and in Bangladesh (former Bengal) in the Northern Province Silhet which borders India. So
there is great gap in the distribution of this genus. Aside from Lagenandra undulata in Arunachal Pradesh was
the second, also far north from the other species growing Lagenandra gomezii (Schott) Bogner & Jacobsen only
once collected in 1828 by W. Gomez. In 1857 it was described by H.W. Schott as Cryptocoryne gomezii (Schott).
This species is found in the province Silhet (or Sylhet) what is a part of Bangladesh today. I have searched
intense in the neighbouring part of India (the former Assam) for this missing species, but could not find it. Also
Josef Bogner has tried many years ago in Silhet, to rediscover this species, without result. Interesting is to
mention that Lagenandra gomezii has an involute vernation of the leaves like all other species of Lagenandra.
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Page 1 (front page)
Vegetation of Lagenandra undulata on the rocks in their natural habitat

Page 10
Distribution map of the genus Lagenandra

Page 11
Lagenandra undulata
1. Full plant.
2. Spatha with peduncle.
3. Opened kettle of the spathe with the spadix.
4. Spadix, below the female flowers, the naked axis of the spadix, at the top the male flowers and
the appendix.
5. Male flowers with pollen sacs seen from top and in front.
6. Female flower
a. young fruit (berry) with opened ovary showing the unripe seeds,
b. unripe seed.
After Sastry 1967

Page 12 top
Natural habitat of Lagenandra undulata with small waterfalls and more or less big rocks.
Page 12 bottom
Natural habitat, center down and center right with vegetation of Lagenandra undulata on the rocks.

Page 13
Lagenandra undulata as rheophyte on a rock, which is also overgrown with mosses.

Page 15
Flowering, cultivated plant of Lagenandra undulata.

Page 16
Lagenandra undulata, showing the convolute vernation of a young leaf.

Page 17
Lagenandra undulata
Right: full plant.
Left: three patches of this species which look like a turf, the bottom picture shows the underside
with the close packed rhizomes and roots.

Page 18 top
Whole spathe of Lagenandra undulata.
Page 18 bottom
1. Limb of the spathe with a warty inner side.
2. Longitudinal section of the spathe with the spadix.
3. Male flowers with the appendix (top) and the naked axis of the spadix.
4. Female part of the spadix with the free female flowers, above them the olfactory bodies.

