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Abstract

The present study was conducted in the coal mianegs of Jaintia Hills Meghalaya to access the anpa
acid mine drainage oNepenthes khasiartdk. f. an endemic and threatened species of Maghalwhich occur mostly
in isolated pockets of region. Mine drainage orgiimg from coal spoils, leaching of heavy metalsl amuitive
collection of the pitcher of this species, createeere threat to the survival of this hunter plants environs.
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1. Introduction

Plants that prey on insects is an ecological enigeealogy and modelling for plant carnivory is ngsary
since insectivorous plants are widespread butreraely rare. These plants absorb a wide vadégiements from
their prey than what was believed previously (Adiag et al 2009). Genusdepenthes iglistributed inNorth East
India, Madagascar, Sri Lanka, North Australia andtB East Asia. (Anonymous 1985).

2. Study Site

Jaintia hills district occupies the eastern paithefstate of Meghalaya in India (Figure 2). e an area of
3819 Knf, which is 17.03% of the total geographical areahef state and forms a contiguous part of the KHills
consisting of northern undulating hills. The regismpredominantly composed of sandstone with atagl seams and
fossiliferous limestone and is also formed of vasioock types with varying lithological charactebsfferent agents of
denudation like rainfall, surface water and temfgei@nditions have played an important role onrtbek types in
moulding the landforms of the area.

The study site is located near Sutnga Elaka otiaatills, at a distance of ca. 120 km away fronillShg, the
capital of Meghalaya. Hillocks and undulating topagghy characterize the landscape of the area. @odhg and
limestone extraction are the major problem resgltmsoil erosion, water pollution and environméntagradation of
the area. The physiography of the study site istimesad in table 1.

Table 1. Physiography of the study site

: Physiography
Study site Latitude Longitude Altitude (m)
Unmined Area (Control) 280.313'N 09528.777E 973
Coal Mining Area 2%1.128'N 09528.606'E 933
Limestone Mining Area 220.552'N 09529.453'E 995

* Corresponding authof Haberlgmeden sorumlu yazar: prasad_mnv@yahoo.com
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Figure 1. Location of study site in north-easterdid
2.1. Soll

The soil is mostly sandy, reddish brown to yellorevkn in colour, acidic, rich in mineral content amidjanic
matter, but deficient in phosphate and potash. hSails are good for the cultivation of banana,apms, arecanut,
betel vines and hill rice in hill slopes and tegac Coal and limestone are the major deposithekoil in the area,
which are important raw material for the manufaetof Portland cement.

2.2. Climate

The climate of Jaintia Hills is subtropical monsimowith distinct alternate wet and dry seasons.e Tiet
season extends from April to October, followed byrg period from November to March. During the wetson the
monthly rainfall ranges from 152 to 756 mm, whitethe dry period it is usually < 50 mm per monithe mean annual
rainfall was 3276 mm during the study period. Retahumidity also exhibited marked seasonal vemmaiand is
closely related to precipitation. The mean montklyperature varied from a maximum of@7n the month of April
to a minimum of 3.2C in December.

2.3. Mining activities

Mining operations in Meghalaya is being done mainith the most traditional and unscientific methaohsl
have led to massive environmental degradatioraffécts the land, water and community health, paldrly when the
ecological and occupational considerations aregi@n due importance. Extraction of coal in Jairtills is done by
primitive mining method commonly known as ‘rat-Hateining. In this method, the land is initiallyedred by cutting
and removing the ground vegetation, and then pitging from 5 — 100 frare dug vertically in the ground to reach the
coal seam. Thereafter, horizontal tunnels are nredehe seam for extraction of coal, which isumbt back to the pit
by using a conical basket or a wheelbarrow. Thereemirocess of mining is done manually employingabm
implements. While digging the pits, the piecesaif and rocks above the coal seams are thrownazaptily outside
the pit creating coal mine spoils that cause lagpe destruction to the surrounding agricultunalpiand and
vegetation, often beyond replenishment.

Acid mine drainage caused by the weathering of tiyreaterials associate with coal that are expdeeair
and water during mining process are the primanseaf threat to the habitat dfepenthes The chemical reactions
that result in the formation of AMD can be reprdedras follows:
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Due to oxidation of pyritic material from the abanéd coal mines, acid mine drainage results posing
environmental problems. The rate of pyrite oxidatis influenced by iron and sulphur oxidation, fatarly
Thiobacillus sp. @hemoautotrophic acidophilic bacteria (Sa&dral, 2008).

3. Results
3. 1. About Nepenthes khasiana - the pitcher plaattpreys on insects

Nepenthes khasianaelongs to the monogeneric family Nepenthaceab aliibut 70 species, and are mostly
found in Indo-Malaya and Madagascar. One spesidsund in Meghalaya, India. It is erect, progtrat scandent
evergreen under shrub, up to 4 m; leaves 5-50 -8 &, oblong-lanceolate or oblong-oblanceolatejdnate, base
attenuate, amplexicaulous, glabrous, often redgigbhers subcylindric, 10-20 x 3-7 cm, constrictedards mouth;
racemes up to 70 cm long; flowers 0.5-1.5 cm a¢reenish-red or greenish-brown; capsules 2-3amy, lellipsoid-
oblong, supported by the perianth; seeds 0.5 tei.Tong, spindle shaped. The flowering and fngitseason is from
June to December (Haridasan and Rao, 1987; Josepboseph, 1986; Rogers and Gupta, 1989; Choudfg; Mao
and Kharbuli, 2002; Rashi Devi, 2004).

3.2. Ecology

The species is found growing on rocky or sandy pteknd along hill streams facing west or nortitrene
humid conditions and well-drained soils are neagsd$ar the growth of this species. The ideal hutyidand
temperature is from 70 to 90 % and 18 td@&espectively. The tribes of Meghalaya calldtigusly and the names
are given in table 2.

Table 2. Local name diepenthes khasianged by the tribes of Meghalaya.

Name of the tribe Local name Meaning of the name
Khasi Tiew-Rakot Demon-flower or a devouring plant
o Kset — net with a lid and Phare — fly or a devioe f
Jaintia Kset Phare L
trapping insects
Garo Memang-Koksi Basket of the devil

3.3. Folklore and Medicinal Use

It has been observed that this species is usedresliwine among the indigenous community of Megfeafar
various ailments. The Khasi and Jaintia traditidvieldicinal Practitioners (TMP) prescribe the fl@idm the unopened
pitcher of the plant to diabetic patients and atteiffering from difficulties in urination; whildvé Garo TMP apply the
crushed powder of the pitcher to affected partiepfosy patients. The present study indicatesttteamedicinal uses
of this species vary from community to communitgl drom place to place. In Malaya, the local dosteere found to
use water of the pitcher as eyewash or on inflask@@l Recent study on exploration of medicinahpdaof the state by
the Centre for Environmental Studies, North-EastéithUniversity, reported that this species is diges a medicine in
the south precipitatious region of Meghalaya, ctt@rized by steep slopes and heavy rainfall, whichudes Southern
part of West and East Khasi Hills, part of Jairils and a small part of South Garo Hills Distri{@ynsonget al,
2006).
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Figure 3. a) Habitat dflepenthes khasiaraan endemic to Jaintia hills in Meghalaya, India
b-c) Rat-hole mining of coal and coal product hete (Acidic substance) posing threat to its sualviv
d-f) Nepenthes khasianasith toxicity symptoms (necrotic spots on leaf gias and pitcher

4. Conclusions

Nepenthes khasiana the only insectivorous pitcher plant of Indiais critically endangered and reported to
have medicinal properties (Jain, 1987; Jeetval, 2007). The phenomenal increase of commercialasienfior herbal
drugs, dependence on material harvested from tlie and their unsustainable harvesting has le@pidrdepletion of
the species in its natural habitat (Devi and Vempad02006). The species is also in great demanddmrnamental
value among city dwellers and has thus led toutthér exploitation. Balakrishnan (1983) reportedt this species
become endangered due to constant and recklegstanl for its curious pitcher. The rampant codhing, which
become impoverished presenting a very rigorous iiondfor the growth with necrotic spots on leaf ngia and
drastically affect the regeneration of this species
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The acidic nature and low nutrient level of soildoal mining area is due to the sulphur contenirapnut
from the acid mine drainage. Plants that preynsedts are well adapted to grow in places whersdhés thin or poor
in nutrients, especially nitrogen, such as acidigsband rock outcroppings. Although in vitro progémn has been
attempted the reintroduction to nature is not ss&fte in large scale (Redwood and Bowling 1990hBiget al, 1991,
Latha and Seeni, 1994) Hence, adequate measurehbmusiken to conserve thisdtanical and ecologicaturio”
through appropriate approached and regulatory mstho
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