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ABSTRACT

The tnibal communities of Meghalaya i northeast In-
dia—Khasis, Garos, and Jaintias—have a tradition of en-
vironmental conservaticn based on various religious be-
liefs which have been passed on from one generation to
the other. Based on these beliefs, certain patches of for-
ests are designated as sacred groves under customary

law and are protecied from any product extraction by |

the community. Such forests are very rich in biological

diversity and harbor many endangered plant species in- |
cluding rare herbs and medicinal picats Seventy-aine sa-

cred groves were located, denoted on a geographical
map of Meghalaya, and studied for their biodversity
value, status, and vegetation characteristics. A baseline
floristic survey revealed that at least 514 species repre-

senting 340 genera and 131 families were present in |

these sacred groves. The status of sacred groves was as-
certained through canopy cover estimate. A little over
1.3% of total sacred grove area was undisturbed,
42 1% had relatively dense forest, 26.3% had sparse
canopy cover, and 30.3% had open forest. The vegeta-
tion characteristics and species diversity of an undis-
turbed sacred grove werc compared with that of an un- -
protected disturbed forest. The species diversity indices
were higher for the sacred grove than for the disturied
forest. The species composition and community charac-
teristics differed significantly between the two forests.
Sociocultural aspects of sacred grove conservation were
analyzed, and views of the local people were enlisted.
Based on the findings, conservation strategies for sacred .
groves were suggested.

-

INTRODUCTION

The importance of sacred groves in biodiversity

consenation has long been recognized (Kosambi

1962; Gadgil & Vartak 1976; Harvidasan & Rao

.1985). Sacred lorests have been reported o exist

M many parts of Asia and Alvica. Sacred groves of
~ Ghana, Senegal, and Sumatra were described in
~ MAB (1995), and existence of such forests in Ni-
- Beria, Syria, Turkey, and Japan has been reported
by Gadgil and Vartak 1976)  In India, sacred
Broves are found in the states of Bibar, Karnataka,
Keraly, Madhva Pradesh, Malaeashoa, Megha-
AL and Rajasthan. However, no comprehensive
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study on biodiversity ol suerced groves of any of
these states is available except Maharashua (Gad-
gil & Vartak 1976; Miua & al 1994). 4

The sacred groves of Meghalaya are tradition-
ally managed community forests, and they often
represent the relic climax vegetation ol the re-
gior (Darik e« 1992). ~1000 kin? forest in Me-
ghalaya, which is ~5% of the total area of the
state, is protected by the local wibals as sacred
groves (Anonymous 1984). These forest patches
have been protected since time immemorial mainly
because of religious beliefs and social sanctions
attached to them (Bor 1942a). They are the re-
pository of biodiversity (Gadgil & Chandran 1992)
and provide safe sites for reproduction of a vari-
ety of Noral and Launal resources (Darlong 1995).
Several endangerved species are now conlined
oni w these groves (Haridasan & Rao 1985).
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Fhev help in maintining viable populuions of

pollinators and predators, conserve germplasim
C(Khiewtam 1986), and serve as a potential source
ol propagules required for colonization of de-
graded wastelands and fallows. [n addition, due to
their dense vegetation often spread over hun-
dreds ol hectares, sacred groves provide such im-
portant ccosystem services as conserving soil, pro-
tecting wiater sources suud carcliment areas, and
helping o maintain downsieam witer quality
(CUvwani ez al 1995),

The antiquity ol the sacred groves is evident
from the presence ol numerous tallvmonoliths
crected inmemory ol deputed elders of the loeal
tibes, The sacred groves ave usually managed by
acommittee ol nominated members belonging to
the local community which is chaired by the
priest o the community who is also responsible
tor performance ol the religious ceremonies and
rituals, According o local government law (Dis-
trict Council Forest Act 1958), “the sacred groves
shall be managed by the person or persons to
whom the religious ceremonies for the particular
village(s) are -entrusted in accordance with the
customary practice in vogue. No timber or forest
produce shall be removed (rom the sacred gioves
except for the purposes in connection with reli-
gious functions or ceremonices recognized by veli-
gious head of the local community.” The local
people maintain that Sylvan deity would he ol
fended i vees are cut and Howers and - froits
plucked from these forests (Khan ot af. 1986}, They
believe that the gods and spivits who live in the Tor-
ost look alter the weltive ol the people and protect
them from natural calunities, sickness, and inva-
sion by enemies (Rao 1992).

Cleaving of nearby forest arcas has ol late
brought pressure on thiese sacred groves, and in
places where religious beliels have eroded and
the short-term economic gains have got the upper
hand, the sacred groves are being encroached
upon. These factors ave contributing toward de-
pletion of sacred groves in the state. Howewer,
there still exist hundreds of patches of forests that
are relatively undisturbed and often untouched
amidst degraded and barren laindscape. Despite
their conservational, cultural, and aesthetic im-
portance, the sacred groves ol Meghalaya are it
tle studied with regard to their biodiversity value
and status, A taxonomic account ol the sacred
grove at Mawphlang was published by Hazra
(1975). Khan et al. (1987) studied the popultion
structure ol wee species, whereas Bavike 0 al.
(1992, 190G, 1996L) and Rao e al . (1990, 1997)

21

studied community composition, gap phase re-
generation, and regenceration ecology of domi-
nant tree species in this sacred grove. Khicewtianm
(1986) and Khicwtam and Ramakrishnan *(1993)
studied the vegetation, litter and fine root dynam-
ics, and nutrient flow in a sacred grove at Cherra-
punjee.

The present study was undertaken with the
objective to document sind analyze the biodiver-
sity value and statns of sacred groves in Megha-
Ly “T'he view points of the local conmunity were
enlisted to find out the causes of degradiition and
to evolve strategy for conservation ol the sacred
groves,

STUDY AREA '

Meghalaya is sitnated in northeast India hetween
the latitudes of 25° 45" N and 26° 10 N and longi-
tudes of 89° 45" E and 92° 47" E (Figure 1), cover-
ing a total geographical arca of 22,420 km?, The
land is predominanty hilly, and altitude ranges
between 100-1900 m from- mean sca level. The
climate of Megliadaya is monsoonic with an aver-
age ainual rainfall of 2200 mm. Most rainfall oc-
curs during mid-May to September. Mean maxi-
mum emperature ranges between 15-25°C and
mean minimum temperature ranges between 5-
18°C (Figure 2),

The soils of Meghalaya are dervived from the
underlying gneiss, schist, and granite. ‘They have
been grouped under the latosol (oxysol) type
(Pascoe 1950). Most soils are lateritic in origin
and vary from sandy loam to clay loam. The soils
of wvalleys and plains are more fertile than are the
upland soils. Organic carbon content varies be-
tween 3.2-6.4%. The soils are acidic in reaction
with a pI range ol 4.5-6.5 (Rao ¢ al. 1990). Most
of Meghalaya is situated on a plateau which is a
detached block of the Indian peninsula. In the
south, the platcau is marked by deep gorges,
spurs, and abrupt slopes, but the northern. por-
tion is dotted with numerous hills which gradually
merge with the Brahmaputra plain.

According to a 1991 population census, the
population of Meghalaya was 1,760,6206; the den-
sity was 78.5 persons per km? Khasi, Garo, and
Jainda tribes inhabit the three hills known by the

same name that together constitute Meghalayi.

Most Meghalayans have adopted Christianity dur-

: $Bded Bl vear

ing (e past 150 years. b e .
Meghalaya supports vich forests. According to

the Forest Survey of India Report (1995), 18% of
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FIGURE 1. Geographical map of Meghalaya, India, 'showinq distribution of 79 sacred groves.JAINTIA HILLS: RALIANG, 1
Blai Law, 2. Poh Puja, 3. Poh Moorang, 4. Pun Lyngdoh, 5. Byrsan; SHANGPUNG, 6. Poh Lyngdoh, 7. Law Kyntang; KHLIE.
HRIAT, 8. Khlaw Blai; JOWAI, 9. Khloo Paiu, 10. Trepale Jowai, 11, Khloo Lyngdoh, 12. Mokhain; SUTNGA, 13. Myndihati,
14. Syndai, 15. lalong; RI-BHOI DISTRICT: UMSAW NONGKHRAL, 16. Pahampdem, 17. Nong Lyngdoh, Nongkhrai, 18.
sophetbneng, Nongkhrai; EAST KHASI HILLS: MAWPHLANG, 19. Law Lyngdoh; NONGKREM, 20. Law Lyngdoh, Smit , 21
Lum Shyllong, Laitkor; CHERRAPUNYJI, 22. Law Kyntang, Khlieh Shnong, 23. Law Adong, Khlieh Shnong; MAWSMAI, 24,
Ram Jadong, 25. Blei Bah, 26. Mawlong Syiem, 27. Pom Shandy, 28. Law Adong; LAIT-RYNGEW, 29. Law Suidnoh, 30.
Law U-Niang, 31. Madan Jadu, 32. Law-Ar-Liang; KHADAR SNONG, 33. Lum Diengjri, 34. Mawmang; KHADAR BLANG, -
35. Wahkhem; SOHRARIM, 36. Law Lieng, 37. Law Mawsaptur, 38. Law Dymmiew; MAWMIHTHIED 39. Law Nongshim;
MAWMLUH, 40. Mawsawa; WAHLONG, 41. Mawryot, 42. Niangdoh, 43, Rijaw; UMWAI, 44, Urntong, 45. Diengkain, 46.
Mawthoh, 47. Maw Kyrngah; MAWLONG, 48. Kynsang, 49. Umthri, 50. Umkatait; WEST KHASI HILLS: MAHARAM SYI-
EMSHIP, 51. Law Lyngdoh, Nonglyngkien, 52. Lum Sanglia, Nonglyngkien, 53 Lum Biei, Nonglyngkien, 54. Law Lyngdoh,
Notnglang, 55. Law Kyntang, Mawlangwir, 56. Law Kyntang, Mawten, 57. Law Lyngdoh, Rangmaw, 58. Law Kyntang,
Mawthawiaw, 59. Nongsynrih; MAWIANG SYIEMSHIP,60. Law Lyngdoh, Nonglait; NONGKHLAW SYIEMSKIP, 61. Law
Adong, Mawlong; NOBOSOHPHOH SYIEMSHIP, 62. Kyllai Lyngngun, Mariam,63. Lyngdoh, Mawnai; EAST GARO HILLS:
64. Kimpra Hills, Risubakrapara,65. Konkal Hills, Risubakrapara, 66. Walchi Ruram Hills, Risubakrapara, 67. Ganna Ram-
ram Rock, Megapgiri, 68. Miapara rongadom, 69. Boro Miapara, 70. Jongola, 71. Rautagiri; WEST GARO HILLS: 72. Go;
aqiri, 73. Damalgiri, 74. Angalgiri, 75. Asigiri, 76. Jelbongpara, 77. Sadolpara, 78. Jhanjipara, 79. Daronggiri,

the geographical area of the state is covered with
dense forest (canopy cover >:10%) and 52% is
covered with open forest (canopy cover 10-40%).

Due to heavy rainfall and steep terrain consider-
able areas of the state are degraded and deserti-
fied (Tripathi et al. 1996). The natural forests are
quite often interspersed with shifting cultivation
patches, degraded bamboo forests, and weedy
vegetation, Nevertheless, the forest flora repre-
sents high endemism and consists of a number of

wropical semievergreen forest, tropical moist de
ciduous forest, tropical dry deciduous forest, suby
tropical broad-leaved forest, subtropical pine for
est, bamboo forest, grassland, and savanna. Tha
natural forests of Meghalaya are very rich in terime
of their biodiversity (Haridasan & Rao 1985). Ar
estimated 3000 flowering plants, 300 ferns, 20 ca
nifers, and equally high numbers of bryophytes
“algae, fungi, and microorganisms inhabit the for
ests of the state (K. Haridasan, personal commus
nication). Varied conditions of rainfall, soil type
‘and altitude within a close vicinity, unique geo
. morphology, and its geographical location hava
“all contributed to the floristic and faunistic diver
~sity of Meghalaya. However, as a result of unregu
lated ‘tree felling during the past few decades
large uacts of dense [orests have turned into de

nan 1981-1983). The vegetation of Meghalay:\ has
been extensively studied by Bor (1942a, '1942D),
Grillith (1848), Haridasan & Rao (1985), Hooker |
(1872-1897), Joseph (1968), Kanjilal et al. (1934—.
1940), and ‘Rao (1968, 1974). Major vege-tation |
pes of the state are tropical evergreen forest, S

. Ecosystem Health Vol.4 No.1 March 1998 '
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FIGURE 2. Monthly rain fall (triangles) and maximum
(closed circles) and minimum (open circles) temperatures
at Shillong during 1988-1990.

graded wastelands (Tripathi e al. 1996) and a
large number of species have become rare and
endangered (Tiwari o ol 1995).

To compare the vegetation and biodiversity
of sacred groves with that of unprotected forests,
the undisturbed sacred grove at Mawphlang (lo-
cally called Law Lyngdoh) and an unprotected dis-
turbed forest at Upper Shillong were selected for
the study (Figure 3). The two forests are situated
within a radius ol 15 km, and soil and climatic
characteristics ave very similar. A brief description
of these forests is given in the following paragraphs.

MAWPHLAND SACRED GROVE

The sacred grove at Mawphlang, covering an area
ol ~75 ha, is situated at 1812 mabove mean sea
level, kuitude 25° 34" N and longitude 91° 56" E. Tt
is ~25 km southeast of Shillong, the capital of
Meghalaya, The grove is a thick forest patch sur-

rounded by a degraded rocky landscape covered

by much grazed short grasses. The soil of this grove
is sandy loam and acidic in reaction (pH 5.3). The
mean organic matter and total nitrogen contents
are 5.6% and 0.28%, respectively (Rao et al. 1990).

UPPER SHILLONG FOREST

The unprotected forest ar Upper Shillong, ~12 km
south of Shillong, is situated at 1850 m above
mean sea level and is disturbed due to product ex-
taction, The soil texture of this forestis “oan and
soil pllis 520 The mean organic matter and total

Tiwan: Sacred Grove Conservation in India
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~ Shillong were determined by laying randomly 205
‘quadrats of 10 X 10 m in each forest. For herba

Jaintias, and Garos, respectively) were contacted

. and shrub species in the sacred grove at Mawph-

' the methods given by Misra (1968). The commu=

(Srensen 1948), Shannon index (Shannon &

t)ll/

nitrogen contents are 3.2% and 0.17%, respec-

tively (Barik 1992).

METHODS

An extensive field sinvey was undertaken to locate
the sacred groves in Meghalayia, Traditional instio.
tions such as village durbars and durbas of Syiems,
Dollois, and Nokmas (teaditional -Chicls ol Khasig,

for identifying sacred groves in the territorics un-
der their control, Records ol the local government
and literature were also consulted 1o locate the ]
groves and to ascertain their historical background,

Identified sacred groves were denoted on the ;
geographical map of Meghalaya by using Survey
ol India toposheets (scale: 1:50,000/1:250,000)
Their arcas were estimated using a prismatic com-
pass/theodolite, employing standard swmvey/area
estimation methods (Chank 1968).

Canopy cover ol 56 sacred groves was esti
mated following the mecthod given by Misra &
(1968) to ascertain the current status of the sa-
cred groves. The groves were grouped into four &
Jases depending on their percentage of canopy S8
cover, Thus, sacred groves having 100% canopy
cover were categorized as undisturbed, those hay-
ing canopy cover >40% but <100% were classi
fied as dense, the groves with canopy cover > 10% 8
but <40% were categorized as sparse, and those
having <10% canopy cover were considered a5 =
the open groves category. :

The baseline vegetation survey was conducted -
in different sacred groves by using standard Laxo-
nomic methods. Published literatne on flora of
Meghalaya were also consulted while preparing
the foristic inventory of the sacred groves.,

Density, frequency, and basal cover of tree

lang and in the unprotected forest at Uppers

ceous species, 20 quadrats of 1 X 1 .m were Jaid in
each forest. Importance Value Index (IVI) of veg
ctation components was calculated according 0

nity indices such as Srensen’s similarity index

Weaver 1949), Piclou's evenness index (Piclot
1966), and species richness index were compui€

. . . ’
v the tollowing formulae: !

S;’CIISCII'S similarity index = 2C/7A + B x 100
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FIGURE 3. A part of the geographical map of Meghalaya, India, showing the locations of Mawphland sacred grove and
Upper Shillong forest.

where A = number of species in stand A, B = where ni = importance value for cach species and
number of species in stand B, and C = number of N = total importance value,
species m ol stands. i i
1 common to both stands ‘ Bhatun's avennain fide =
. . . A . . .
Shannon index = = (ni/N) Log (ni/N) - (ni/N) Log (ni/N)/Log S
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<« where ni = importance value for each species, N =
total importance value, and § = number of specices.

Species richness index = § - I1/Lgg N

where S = number of species and N = number of
individuals.

Sociocultural studies were conducted in 20
selected sacred groves representing four diflerent
canopy cover classes. The information on history
ol sacrved groves, religious and cultural back-
ground,and stracte and function of sociopoliti-
cal institutions associated with each sacred grove
was collected through group interviegys and with
the help of a structured questionnaire/schedule,
The attitudinal changes on various aspects ol sa-
cred grove conservadion and the suggestions ol
the people for conservation ol the groves were re-
corded through wnstractured interviews (Whyte
1977). Ten vespondents from each village durbar
responsible for the management/protection ol o
particular grove were selected for administering
the schedule. Selection ol the respondents was
made alter closely observing the proceedings ol
the meetings ol village durbar and identifying key
knowledgeable persons on sacred groves repre-
senting differeit sociocconomic strata and age
groups. Thus, in total, 200 respondents consisting
ol 50 clderly persons (age > 50 years old) and

-

150 youths (age < 50 years old) were interviewed.

RESULTS AND DISCUSSION
Seventv-nine sacred groves were identificd and
denoted on the geographical map ol Meghalava,
The area of the individual sacred groves varied
between 0.01=-900 ha. Most sacred groves (n =
60) were located on the catchment areas ol major
vivers o vivalets and H8 were located in places
where perennial streams originate (Table 1), For
example, Lum Shyllong-Nongkrem sacred groves
are located in an area where as many as eight
streamns originate and supply water to @ number
of human habitwions downstream. Several sacred
groves (e, Trepale Jowai sacred grove) also oc-
curs on the steep hall slopes. Being located on
these eritical sites, saered groves protect the land
and soil [rom cerosion and help in maintining
the quality ol water in the streim downhill,

SACRED GROVE VEGETATION
Sacred groves vepresent the climax vegetation of
the area, and in most cases the vegetation tormed

25

TABLE 1 B

Sacred groves ol Meghalaya located on catchment area,
steep hill slope, and at the origin of perennial streams

Total Total
Location ol Sacred Groves ’Nn. Aren (ha)!
On the cuchment areas
ol rivers/Zrvivalers 06 10,251
On the steep hill slopes a8 6,15
At the origin of perennial )
streams 58 9,621

P Estinnated values.

assharp boundiny with the adjacent batren land-
scape. This indicates the failure of expansion of
sacred grove area due to poor natural regenera-
tion in the peripheral arca (Khiewtun 19806). As
many-as H14 species representing 340 genera and
131 families were found in diflerent sacred groves
of the state (Table 2). Orchidaccae had the high-
est number of species (39) followed by Poaceae,
Rubiiceae (28 species cach), and Rosaceac (206
species). Among tree species, Fagaceae members
were dominant over others in most sacred groves.
Epiphytic floviv were quite abundant A Twge vari-
cty of lianas and ferns were also found in these
old growth forests. The vegetation of undisturbed
sacred groves was generally very dense and could
be distinguished into four major strata: canopy
layer, subcanopy layer, shrab layer, and ground
flora. Emergent trees constituted the top canopy
layer, whercas tree species like  Rhododendron
arborewm and AMyrica esculenta constituted the sub-
canopy Layer in most groves. Shrub layer was com-
posed’of a number of shrubs and saplings ol tree
species. Ground flora consisted of grass, herbs,
lferns, and bryophytic species along with the sced-
lings ol trees.

STATUS OF SACRED GROVES

OF6H6 sacred groves, Tor which the dati on canopy
cover was collected, 12.5% belonged to the undis-
turbed category, 25% were dense forest, 20%
were spanse forest, and o maximum ol 42.5%
belonged to the open category. Of the total arca
of 10,511 ha covered by these groves, 138 ha, con-
stituting 1.3% ol the total arca, was still undis-
trbed, The sacred groves of Mawphlimg and

Tiwari: Sacred Grove Conservation in India



TABLE 2

Flonstic composition of sacred groves of Meghalaya

Number of

Number of

TABLE 2

Family + Genera Species
Acanthaceae S 9
Anacardiaceae oL, ]
Angiopteridaceae | |
Annonaceae | 1
Apiaceae H )
Apocvnaceae R R
Aquicoliaceae | 0
Araceae 3 8
Araliaceae A A
Ardisiweeae | o
Aspidiaceae A h
Aspleniaceae | 3
Asteraceae 2 17
Athvriaceae | ) o
Balimophoraceae | |
Balsaminaceae 1 7
Begoniaceae 1 3
Berberidaceae g 2
Bombocaceae | b (S
Boroginaceae 2L P4
Botrychiaceae | 2
Burmanniaceae | 1
Buxaceae | |
Caesalpiniaceae 2 3
Caprilollaceac 1 2
Carvophyliaceae 2 2
Celastraceae 9 n
Cheikinthaceae 1 |
Chloranthaceae 1 i1
Commelinaceae Q |2
Compositeae 1 1
Convlaceae 1 i 1
Cucurbitaceae 1 "
Cuscutaceae 1 i"
Cyperaceae 3 9
Davalliaceae 1 2
Delleniaceae 1 2
‘Denstaedtiaccae 1 1
Dioscorcaccae 1 i 9
Dipsacaceae 1 1
Drosercene | |
Elaegnaceac 1 1
Elacocarpaceae 2 5
Ericaceae 75 9
Eriocaulacene 1 ; 3 3
Enythroxilaceae 1 I
Euphorbiaccae 8 14
Fabaceae 4 7
(Continued)
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Continued. '

Number of Number of
Family Genera Species
Fagaceae 5 oLl
Flwcoutineene s 2
Gentianaceae 2 2
Gernniceae 1 |
Gesnerineene 2 2
Gleicheniaceae 3 4
Cuttiterae | I
Heamodoraceae | |
Hamamelidaceae 2 2
Hymenophyllceae 2 2
Thpericaceae | n
Hypolepidaceae | |
Ludizabalaceae | I
Jughmdaceae I 2
Juncaceae | I
Lamiaceae O 10
Lauraceace 9 16
Lentibulariaceace | 2
Liliaceae (§} 6
Linaceae | |
Lindsacaceae | I
Loxogrammacceace 1 2.5
Lycopodiaceae | 1 .
Magnolincene | ¢ 4
Malvaceae | 1
Melastomataceae b 8
Meclincene 2 2
Menispernmaceae | |
Mimosiodeae ] |
Moraceae 2 48
Myricaceae 1 1
Myrisinaceae 1 H
Myrtaceae v 8 H
Olacaceae 1. 1
Olecaceae 4 5
Oleandraceae 1 1
Onagraccae 2 2
Orchidaceae. ., 25 39
Oxalidaceace 1 21,
Papilionaceae | 1
Parnassinceac | I
Pinaceae i !
Piperaceac 2 2
Pittosporacene 1 1
Plantaginaceae 1 |
Poaceae 21 28
Polygalaceace 1 1
Polygonaceae 2 4

(Continued )



TABLE 2

contnued.
Number ol Number ol

Family Genera Species
Polypodiaceac 8 13
Primulacene | |
Proteaceae | 4
Previdaceae | 3
Pyrolaceae | \ 1
Ranunculaceae A 1
Rhannaceae | |
Rosaceae " 20
Rubiaceae 18 u8
Rutaceae 3 1
Sabiaceae | |
Salicaceae | |
Santalaceae | |
Saurauiaceae | 1
Saururaceae | 1
Saxitragaceae | |
Schizandraceae | 1
Scrophulariaccae 6 6
Selaginellaceae 1 1
Simaroubaceae | 1
Smilacaceae | o4
Stevculinceae | |
Stvracaceae | |
Svimplocaceae | U
Taxaceae | |
Theaceae 3 0
Thyinelaeaceae 2 A
Urticaceae H T
Valerianaceae | |
Verbenaceae B D
Violaceae | 2
Vitaceae A 7
Vittariaceae | 1
Woodsiaceae 2 2
Zingiberaceae 3 3
TOTAL 310 514

Raliang e the examples ol this category. An-
other 4120 ha accounting 12.1% ol the total area
woere in the dense lorest category, Sparse forested
sacred groves covered 2,765 ha e and consti-
tited 26.3% ol the total area. The open sacred
aroves covered an area ol 30I88 hac which was

30.3% ol the ol area studied  (Table  3).

ol

TABLE 3

Area and number of socred groves belonging to
different status categories :

Category’ Arca (ha) Number

7

Undisturbed & 158 (1.3)% (12.6)%

Dense 1,020 (-12.1) 14 (2h.0)
Spinse 2,705 (L20.3) 11 (20.0)
Open S8 (30.3) 21 (12.5)
Total 10511 ot

! For delinitions, see wext,
2Value in parentheses e percent of total,

VEGETATION OF MAWPHLANE

SACRED GROVE

The vegetation of Mawphlng sacred grove, typi-
cal of most undisturbed groves in the state, is de-
scribed in detail. In this grove, trees of Quercus
dealbata and Rhododendvon arborewm were found to-
ward ‘the periphery, much like a protective fene-
ing. Querens goiffithii and Schima khasiana trees
were scattered vandomly in the forest, Among
other tees, Exbucklandin popalnen, FEogellardtin
spicata, Eleocinpus lancitolius, Pyrus paashia, Quer-
cus glauca, and Symplocus chinensis were very coni-
mon. The trees were heavily loaded with epiphytic
growth ol aroids, piper, ferns and fern allies, and
orchids. Among the epiphytic orchids, the com-
mon oncs were Pleon praecox, Cymbidium clegius,
Oberonia sp., Otochilus sp., Eria sp., and - Pholidota
sp. On the ground, orchids such as Anocetochilus sp.,
Zeuxine sp., and Goodyyera sp. were most abundant.
The saprophytic orchid Epipogium yoseum was also
encountered on the forest floor rich in humus.
On the forest floor, depending on the scason, var-
ious fleshy fungi such as Scleroderma sp., Geaster
sp., L.\'m/)m'llun sp., Clavaria sp., and Morchella sp.
were found. Nidulavia sp. growing on decaying
woods and Agarcns sp. forming vy vings were
also obscerved, ‘The rocks and tree omnks, steins,
and branches were covered by various types ol li-
chens, Usnea sp.and Pavmelia sp. were the most
common. The most commaon feyns were Lindsara
aultrata, Bobychivon sp., Peraneme sp., Dryopteris
sp., and Polypodium sp. A complete list of plants
found in Mawphling sacred grove is available
from the authors.,
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TABLE 4

Density (plant ha=' = s.e.) and Importance Value Indices (IVI) of component specics in the sacred'grove at Mawphlang and
the unprotected forest at Upper Shillong

Mawphlang Sacved Grove

Upprer Shillong Fovest

Species Density V1 Density VI
Tree Species

Castanopsis ki T R 1813 (10)! - —_
Conxlopsis himalayana 40 % 1.0 10,97 (23) — —
Engelhandtia spucata 12+ 03 8.66 (25H) - —_
Extucklandia populnea 8O x5 20060 (1) —_ _—
Fiews nevifolia A0 X 1.6 11.80 (22) —_— —_—
Manglictia insignis 00 = 3.5 29.04 (8) —_— —
Myvica exculenta 015 25.15 (12) 16 % 04 5806 (12)
P'imus kesiva —” - 144 % 0.9 114,89 (1)
Pievis ovalifolia — —_ 162 0.1 883 (11)
Prinus undulata 0 = 3.2 20,70 (13) —_— —
Quercus dealbata 210 £ 28 5227 (1) a8 * 0.7 38.25 (7)

Querveus giffithii
Rhododendron arborewm
Schima khasiana

Taxus baccata

Shrub Specices

Aovdisia chrispa
Baliospermum micvantha
Camellia caduca
Cinamomum sp.
Daphne bhalve

Daphne shillong

Ewrya japonica

Lindera pulchernima
Litsea elonguta
Mahonia pyenophylla
Symplocus chinensis
Viburum foetidum
Vibwrnwm sinensis
Others

Ground Vegetation (density X 10%)

Anendinella khasiana
Brunella vulgaris
Centella asiatica
Commelina sp.
Cyanotis eristata
Cxperus rotundus
Dioscoria alata
Dixmeria cordata
Enpatorivim adenophorion
Eupatovium viparium
Ferns

Gevaninm sp.
Ghiechenia langissima
Globa sp, |

ixpochavis vadicata

150 £ 0.5
9 = 28
QU = 2.0

2.3
10 % 3.4

40 =
o) £ 2.2
L) B
"Wy 1.8
100 2 3.3
50 £ 2.2
90 = 4.8
12 % 0.4
40 £ 2.8
70 £ 2.6
30 2.1
0 %23
60 = 2.1

6%0.3
4 %02
16 £ 0.8
4%0.3
702
8203
8= 0.7

8512 (1)
D006 (7)
26.09 (10)
1-1.67 (20)

1736 (17)
3971 (%)
1674 (18)
LLRG (10)
19,92 (2)
30.93 (6)
33.58 (H)

5,23 (206)

17,66 (16)

27.98 (1)

14.29 (21)
25.85 (11)
10.34 (24)

15.06 (10)
11.49 (16)
1-1.50 (11)
5.20 (20)
18.22 (5)
1114 (12)
91,95 (1)
K39 (18)
95,83 (1)

15.39 (8)

He X 14
02 = 1.1
76 % 0.4

Ho % 0.8
g2.% 1.3
Ht £ 0.8
10818
281 * 8.5
172, 1.0

118+ 1.9

24.2 % 0.15
10.7 £ 0.11
21.0 £ 0.11

© 6.0 £ 0.06
22.5 % (.19
5.7 % 0.06
10.7 £ 0.1
8.7 * 0,00
0.7 = 0.156
7.8 £ 042
5.7 £ 0.04
10.8 £ 0,06

34.75 (6)
56.43 (1)
27.32 (9)

16.00 (13)
5.67 (10)
20,02 (11)
30.82 (8)
98.69 (2)
41.41 (5)

63.09 (3)

21.84 (4)
9.90 (13)
2.68 (10)
6.12 (16)
17.53 (6)
6.16 (15)
12.85 (4)
7.42 (14)
0.99 (22)

26.57 (3)
17.00 (7)
201 (11)
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TABLE 4

Continued,

Masephlany Sacred Grone

Upper Shillong Forest >

Species Density

V1 Density VI

Impatiens sp. i
Lyeopodiven clavation 6

Oxalis cvinita o IR P
Oxalns latifolin e

Plantago major Y e LT
Polygonum sp. 603
Swtentilla Mlanda T n
Ramunenlus diffusis | FLBLAR ) B )
Rubia covdifolia 8 0H
Rubus sp. O %= 0.6
Setaginella sp. 4] S
Npivanthus sp. . -

Others j1 =05

113,23 (8)
340 (19)

— 1.8 L0138
13.57 (1) K2+ 000
17,71 (7)

—_ 9.0 2019
25.10 (2) 8.0 % 0.04

7.91 (1) 14.5 2 015
17.75 (1) 2.0 4 0,03

19.22 (5)
4.36 (17)
10,18 (12)
2.08 (21)

15.15 () 3.0 % 0.03 481 (18)
11.93 (15) e I
0.82 (17) —_— —_—
18.74 (1) 10.8 =+ 0.12 20.64 (2)
- 2.0 % 0.0 . 280 (20)

12.56 (14) 38.0 = 0.62 6G0.66 (1)

P ales in parenthieses e species tating on the hasis of 1\ b5
* Dashes indicate species absenee,

COMPARING BIODIVERSITY AND
VEGETATION CHARACTERISTICS IN
MAWPHLAND SACRED GROVE AND
UPPER SHILLONG UNPROTECTED FOREST
The vegetation, community characteristics, and
biodiversity of the Mawphling sacred grove were
compared with that of the Upper Shillong unpro-
tected forest. There was asignilicant dillerence in
community composition between the two (Mann-
Whitmey rank test on VI disuibution; U wiyy =
253; P < 0.05) (Table D). The disturbance and
product extraction in the unprotected  forest
seemed to have altered its community structare
(Rao et al. 1990). The canopy kyer (height > 10
m) in the sacred grove as well as in the unpro-
tected forest was mainly composed ol (. dealbata,
R. arboreum, S. khasiana and Myrica esculenta. In ad-
dition to the above species, Q. giiffithir, (. alavea,
and Manglictia insignis were present in the sacred
forest only. In the sacred grove, the subcanopy
laver (3-10 m in height) was composed ol Exbieck
landia populnea and Prowes unddata. In the dis-
tbed Torest, this laver was dominated by the
sprouts ol (. dealbata, N, arborewm, and S, khastane.
Secondary successional species like Pinus kesiva
tend to become dominant and replace Querans
spp- in the disturbed staned, This was evident from

its highest density in the distibed stnd and its
complete absence hrom the sacred forest, The
shrub Ewver was dominated by Daphoe shillong in
the Mawphlang sacred forestwhile Sochinensis wis
dominant in the disturbed forest. ‘The herba-
ceous vegetation did not differ significantly be-
wween the two forests (Mann-Whitney rank test on
IV distribution; U sgue = 282; P > 0.05).

In general, species diversity in the sacred grove
was much greater than in the disturbed forest. Spe-
cies evenness index, Shannon index, and specics
richness index were also higher in the sacred grove
than in the disturbed forest (Table 5). The regen-
eration potential of the two lorests as depicted by
their tree seedlings populations was compared

(Table 6). The density of shade-intolerant species

like S. khasiana was more in the disturbed unpro-
tected forest, whereas seedlings of shadge tolerants
like Quercus spp. were more abundant in the sacred
grove (see Barik ef al. 1996a). Scedlings in the sa-
cred grove were mostly found in tree fall gaps, and
the suceess of seedling establishment was depen-
dent on the size of the gaps (Rao of al. 1997). Com-
petition for vanious resources among the sceedling
populations, especially for light and space in the
sacred forest, hampers the success of recruited
seedlings (Bavik of al. 196D Rao of al. 1997).

.
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SOCIO-CULTURAL ASPECTS

In the undistnbed sacred groves (canopy cover
ol 1009, taditional vitnals are stll performed in
accordance with the custonuuy bhelicls, In dense
groves (canopy cover of 10=1009) , the taditional

ritals such as worshipping of deiny, sacrilice ol

birds and animals, and community danee are per-
formed but not so vigidly as in the undisturbed
proves, Inothe case ol most spaase (Ginopy cover
ol 10=10) and open groves (Canopy cover -

109%), the vaditonal vituals are not performed
and the vaditional beliels ol the people livigg
around them have croded considerably, The pro-
cedural detils about observimnee ol the vitnals e
Known to very few people. Most persons, espe-
cially those belonging to the younger generation
(13D out of 150 interviewed), admitted that the
religious beliel that was central o sacred grove
consenvation is now considered as superstition,
The scientilic principle behind sacred grove con-
senvation was known to only L% ol the people in-
terviewed, The sacred groves have been an inte-
gral part ol traditional wibal religion and culture
which to a great extent has been replaced by
Churistianityg thevefore, most tribes have become
disinterested in performing the teaditional vites,
ritwals, and religious ceremonies associated with
the sacred groves. This wis the most important
single canse ol degradation of sacred groves, and
05% ol the vespondents agreed. “The advent ol
the present system ol governance, which has
brought in new institutions ol judiciary and ad-
ministration, has created new centers ol power
and thereby the authority ol traditional chicltiins
has croded over the years, Under the present sys-
tem, the breakers of traditional aws could not be
punished. Sixty-two  pereent ol people opined

TABLE 5 '

Species diversity indices in the sacred grove at
Mawphlang and the unprotected forest at Upper
Shillong

A Mawphlang Upper
Sucred Shillong
Species Diversity Indices Grove Forest
Species richness index 3.60 2.20
Species evenness index 0.96 0.81
Shannon index 1.00 0.80
A

Ecosystem Health

that this was the second most important cause of
deprdiation of sacred forests of Meghalaya,

From the intenviews ol elderly and knowl-
cdgeable persons belonging o tribal communi-
tes, it emerged that ignorance ol common masses
about its benefits, preponderance for short-term
monetary  gains . over long-term  conservational
needs, greed for money among the rich, and sus-
tenancee needs of the poor are the other factors
responsible for continued crosion of the sacred
grove culture iunong these societies, Approxinmately
S0% ol the persons interviewed were of the opin-
ion that unless cconomic henelit to the people is
combined with the sacred grove conservation, no
program in this regard s likely (o succeed.

CONSERVATION STRATEGIES

The anceltors of these wibal socicties had recog-
nized the fragtlity ol the local ccosystems, which
had thin top soil with Tow carbon and nitrogen
contents (Khan ot al, T986). "They had presumably
realized the signilicant role ol forests in such frag-
ile ccosystems and perhaps appreciated the con-
servitional vilue ol forests, particalinly in protect-
g water sources and inomaintaining viable
populations of giane animads which s evident
from the location ol the groves ((Table 1), ‘The
beliefs and vituals associed with saered groves
were probably used as a means of conservation,
They perpetuated and tansferred this knowledge
accumulated over thousands ol years of cultural

TABLE 6

Seedling densily (plants ha=' x 103 s.¢.) of important
tree species in the sacred grove at Mawphlang and the
unprotected torest at Upper Shillong

Mawphlang Upper
Sacred Shillong
Species - Grove . Forest
77

. A :
V'inus hesiya -t £ 7.8 %028
Querveus dealbata 32 = 1.12 2.00 = 0.08
Quereus griffithii 12%0.8 175001
Shima khasiana . 9 % 0.69 62 * 0.32

Tuxus baccala 23 + 1.42 -

P ashes indicate species absence,
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experience 1o subsequent generations (Reichel-
Dolmatol T 1979: Thap 199:1),

The religious belicls and riuals cennal o
sacred grove presenvation are now last eroding,.
and therefore, these treasure houses ol biodiver-
sity cannot be protected indefinitely only through
religious beliels, Urgent external intervention has
become inevitable i these forest patches, provid-
ing valuable ccosystem services to the local com-

munities, are to be saved, One ol the stiatepies of

external intervention may be providing economic
incentives to the people who are protecting/man-
aging the groves and also to the people fiving in
the surrounding aveas, Creation ol mass awinre-
ness about the intangible benelits and ecosvstem
services (Cairns & Prane 1995) provided by these
forest patches and their hiodiversity value would
be another exsential component ol the proposed
consenvation progran.. Development of ways and
means lor limited extaction ol produce 1o sus-
tin the interest of people in presevation of the
groves is also reguived. Protection from five, cat-
te grazing, and unauthovized product extraction
is paraimount to any conservation program, and
this can only be achieved through active people’s
participation, Sitesspecilic conservation/restora-
tion strategics need to be evolved that consider
the status of the grove and sociocconomic condi-
tons of the people responsible for its manage-
ment. Based on our interaction with the people,
we suggest thatajudicious blending of taditional
knowledge and beliefs with the modern forest
namagement practices can helpin sustaining the
undisturbed groves. However, the degraded sacred
groves will need o higher level and more influen-
tial intervention requiring increased costs in terms
of material and personnel tor their restoration,
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