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Abstract. The present study was conducted in two sacredtf®respresenting subtropical humid forest of the
state of Meghalaya, India. Measurement of canopsercdight interception and disturbance index résga
that these two sacred forests are comparable wgpect to plant diversity and community attribufEise
disturbance index was slightly higher in Mairangred forests, which had supported high specieness$,
better recruitment of seedlings leading to higheregation potential. This was due to formation apg
within forest. On other hand, gaps facilitated eagdan of crown of trees, which inhibited growth and
survival of saplings, the retarded growth of saggilmad resulted in low conversion of saplings ¢edr This
condition could also be a reason for high basa ared low tree density in Mairang sacred forestidamic,
rare and rare endemics were also reported from thetHforests. Altitude had impacted compositiorng an
dominance of species and families. Both the foresese highly dissimilar with respect to species
composition. Contagious distribution was prevalartioth the forests, clumping is a characteristiatdire of
natural forest in tropical and subtropical regi@vide-girth structure and log-normal dominance-disition
curves justify complexity and stability of commue# that lead to climax vegetation.

Keywords. Population attributes, regeneration potential, seatrforest, subtropical humid forest, woody
species diversity

Introduction

Biodiversity refers to the quality, range or exteftvariation between the biological
entities in a given set. Plant community dynamiod @egetation management is intricately
interrelated, and an understanding of the basicgages involved in vegetation change is
essential for the sound manipulation of plant comites (Niering, 1987). Larger
environmental variation within a small geographias¢a makes altitudinal gradients ideal
also for several ecological and biogeographicaloktiypses (Wilsoret al., 1990; Korner,
2000; Ohlemuller & Wilson, 2000), therefore, altilmal gradient has become increasingly
popular for investigating patterns in species resm(Rohde, 1992; Rahbek, 1995; Odland
& Birks, 1999; Kessler, 2000; Srinivas & Parthatlaya2000; Grytnes, 2003).
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In India, northeast region is an extension of easkémalaya. It has stable geological
history, equable climate, heavy and uniform ralpfahich support a wide range of sub-
tropical forest ecosystem (Champion & Seth, 1968) eonsidered as hot spot of plant
diversity (Myers, 1988; Groombridge, 1992; Myest al., 2000; Behereet al., 2002).
Phytogeographically, forests of this region arecgse rich, and harbor a number of
phylogenetically primitive plant species and regaréds a “treasure trove” of ancient and
unique vegetation (Champion & Seth, 1968). Takim#]L969) has considered these forests
as the cradle of flowering plants.

As per an estimate of Forest Survey of India (199Fe actual forest cover in
Meghalaya is about 41.6 % (9330 $rof the total geographical area (22429%wf the
state. The subtropical semi-evergreen forests tbpipe list with coverage of 21.4 % land
and is followed by subtropical semi-evergreen fo(@%.9 %), subtropical pine forest (7.6
%) and sal forest 0.1 % (Mished al.,2005a). That the subtropical humid forests aradiou
in tropical and subtropical belts, and inhabit mgpmpulation of plant species, act as
reservoirs of biodiversity (Whitmore, 1984; Whitreo& Sidiyasa, 1986; WCMC, 1992;
Richards, 1996; Whitmore, 1998; Fashing & Gath®42 Fashingt al.,2004).

The sacred forests of Meghalaya are the best exawfpsubtropical humid forests.
Indigenous people of Meghalaya protect some fopedgthes traditionally since time
immemorial due to strong religious beliefs anointeth groves (sacred forests), such tracts
of forests are species rich and regarded as viogests, and are popularly known as sacred
forests or sacred groves (Gadgil & Vartak, 197576)9 The forefathers of indigenous
people made a simple way for conservation of safmexbts by attaching various orthodox
religious laws, myths and taboos attached with th@wer the years, these forests have
become a part of the cultural life of the indiges@eople of the Meghalaya. These forests
often act as a gene bank, as they are rich in igeregources (UNEP, 1995; Mc.Neely,
1996; Edwards & Cyrus, 1998). Moreover, these fsrese considered as a repository of
plant diversity and refugia for rarity and endemighaeva & Anusuya, 2005; Jeestal.,
2005, 2006a; Mishrat al., 2005h 2005c). Previously, the sacred forests were fawsat
each and every village. Ongoing struggle betwepopalar belief and need of people has
resulted in extinction of several sacred forestanynare on verge of extinction, some are
facing different degrees of disturbance and fevests are still protected and they harbor
climax vegetation.

Change in landscape due to human interferencedasibentified as the major threat to
biodiversity in terms of loss of species and chaingeommunity structure (Daniekt al.,
1991; Danielst al., 1995; Gadgil, 1996; Daniels, 1997; Menon & Baw@91; Pramocet
al., 1997 Nagendra & Gadgil, 1998\agendra & Gadgil, 19994999 Nagendra, 2001;
Nagendra & Utkarsh, 2003). Oldfield and his cowaosk@998) have reported 10% of the
world’s tree species under threat. Anthropogenstudbance causes maximum loss to trees
layer than other plant groups such as shrubs, elimmbnd herbs. Thus, conservation of
plant resources has become a global issue owinigabatat destruction, deforestation,
climate change and environmental degradation (B$jllL997; Myking, 2002).

The conservation and forest management operatoguires quantitative information of
biodiversity inventories such as species diverguypulation structure, and distribution
pattern of species and other community attributesdél, 2001; Singh, 2002). Such
biodiversity inventories are best integrated witle timber resources in order that forest
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management operations can be planned (Rennollsu8nbaier, 2000). Being a dominant
life form, trees are easy to locate precisely anddunt (Condiet al, 1996) and are also
relatively better known, taxonomically (Gentry, P9%agaret al.,2003). Quantification of
tree species diversity is an important aspect gsowides resources and habitat for many
species (Cannoet al.,1998).

In the state of Meghalaya hilly terrain and undualattopography have resulted in
marked variation in altitude, irrespective of dista. The similar kind of forests situated in
nearby area having differed altitude, the spectsposition varied greatly. The ecologists
have paid little attention on researches to gatifermation, that how altitudinal variation
affects species composition, plant diversity, comityuattributes and population structure
in similar kinds of forests. Pooling the data freoch kind of studies could be an effective
tool for development of appropriate measures foiabditation of degraded forests land
using plant species regenerating efficiently irpeesive edapho-climatic conditions.

In view of the above, the present study was cawigdo determine extent of change in
species composition, plant diversity, communityrilagites and population structure in
Mairang and Mawphlang sacred forests of Meghalagesenting of subtropical humid
forest.

M aterials and methods
Study area

The present study was conducted in two sacred tfore§ Meghalaya namely,
Mawphlang and Mairang sacred forests, represersigropical humid forestsFig.1).
The Mawphlang sacred forest f38'N, 91°56E, altitude 1430m asl) is located about 28
km southwest of Shillong in the East Khasi Hillstdct of Meghalaya. It occupies an area
of about 75 hectare and is surrounded by a landscapering grassland vegetation.
Another study site, the Mairang sacred forest’835\, 91°38’E, 1748 m asl) is situated
near Mawnai village at Mairang town in the West Kihidills district of Meghalaya and it
has an area of about 80 ha. The distance betweemvthforests is about 30 km, but they
are situated at an altitudinal variation of abdd® & asl.
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Figure 1. Geographical location of study area
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Vegetation profile

The vegetation of both sacred forests falls undanisvergreen subtropical broad-
leaved wet-hill forests (Champion & Seth, 1968)eT¢anopy tree species afgorusa
dioica, Castanopsis kurziCamellia caducaCorylopsis himalayang&ngelhardtia spicata
Exbucklandia populnedicus nerifolig Garcinia cowa Ficus nerifolig Myrica esculenta
Pyrus pashia Quercus griffithj Quercus dealbata Quercus glauca Rhododendron
arboreumand Taxus baccatan Mawphlang sacred forest. However, canopy layer
Mairang sacred forest is composed @fesculus assamicaAporusa roxburghii
Beilschmiedia brandisiiBeilschmiedia roxburghianaCitrus medicaCleidion javanicum
Cryptocarya amygdalina Cryptocarya andersonii Dysoxylum binecteriferum
Echinocarpus assamicugchinocarpus dasycarpusEchinocarpus murexFissistigma
wallichii, Macropanax undulatysOstodes paniculataPhoebesp., Quercus griffithij
Quercus smiserrata, Rhus acuminagapium baccatum Schima wallictand Trevesia
palmata The tree species composition suggests that foesgts are semi-evergreen types
(NRSA, 1995; FSI, 1997). The canopy cover, lightioeption, and disturbance index
justify that there is no marked variation in statfstwo sacred forests, in terms of
disturbance. The disturbance index was very lowiamas slightly higher in the Mairang
sacred forest than Mawphlang sacred forest. Theevaf disturbance index depicts that
both the forests are undisturbed/mildly disturb&al(e ).

Table 1. Canopy cover, light interception and disturbanceer in the two sacred forests of
Meghalaya

Parameters Sacred forests
Mairang Mawphlang
Canopy cover (%) 50 - 100 60 — 100
Light interception (%) 40 - 100 50 - 100
Disturbance index (%) 0-3 0-1

Climate and soil

The monsoon season is characteristics of the @dimmbtMeghalaya. The state receives
rainfall throughout the year and about 85% of theual rainfall is received during the wet
season (June to September). The mean annual famt&dcounted as 2500mm (Jeeva et
al., 2006b). The soil is mainly lateritic and dedvfrom gneisses, schists and granites of
Archean age (Gansser, 1964).

M ethodology

The field study was conducted during 2000-2001ofeihg the methods as outlined by
Misra (1968), Kershaw (1973), Muller-Dombois andeBberg (1974). The vegetation
analysis was done by quadrat method. In each fds@stjuadrats were laid randomly for
trees (gbh > 20cm) and shrubs (gbh 5cm to 20cnoamiiividuals more than 1m height),
using quadrats of size 10m10m and 5mx 5m, respectively. For seedlings (gbh < 5cm
and/or individuals up to 1m height), 100 quadrats & 1m size) were laid in each forest.
The density, frequency, basal area and importantgevindex (IVI) were computed. The
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distribution pattern of species was determined osmuting Whitford index (Whitford,
1948). The dominance-distribution pattern was daeit@ed at both the species and family
levels. The disturbance index was calculated bgygusihe formula used by Mishet al.
(2003). The species richness index (Margalef, 1,958annon diversity index (Shannon
and Weaver, 1949) and Simpson dominance index @ima949) were determined.

Species richness index (Margalef, 1958) =S — N In
where, S is the total number of species, N id taienber of individuals and In is log2.

Diversity index (Shannon and Weaver, 1949)
S

H =0 Z pi In pi
i=1

where,H’ is the Shannon—Weiner diversity index, pi is tiepprtion of VI of a species i.e.

(ni / N).

Dominance index (Simpson, 1949)

S

Cd= . (pi)?
i=1

Number of tree stumps (Eq.1)

Disturbance index (%) =
Total number of trees including tree stumps00

Plants species were identified using regional #ofalakrishnan, 1981-83aridasan
and Rao, 1985-87, Kanjilet al.,1934-40). Plant specimens were counter-checkddtihet
reference material available at the Botanical Suelndia, Eastern Circle Shillong and
herbarium of the Department of Botany, North-Eastéill University, Shillong. The Red
Data Book (Nayar & Sastry, 1987, 1988, 1990) an@B&shnan & Vasudeva (1983) were
consulted to ascertain rarity and endemicity.

Results
Species composition, distribution pattern and similarity

Altogether, 186 woody species belonging to 124 geaed 59 families of angiosperms
were recorded from one ha area of two forests, @& ha area of each forest). Result
showed that contagious distribution was predomimabbth the forests. Of 133 species in
Mairang sacred forest, 132 species showed contagamg one species nameBitrus
medicawas distributed randomly. On other hand, 62 spgesi®wed contagious, 9 species
random and 10 species regular distribution in Mdeupdp sacred forest. Thep®nsen
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index of similarity between two forests was caltedavery low (27%), only 29 species

were common in both the foresBsppendix L

Endemicity and rarity

From both the forests, 11 endemic, 7 rare and & aarwell as endemic species were
recorded. The rare endemics w&aiospermum micranthum, Cinnamomum pauciflorum,
llex embelioides, llex khasiarand Lindera latifolia. Among rare speciegynomospermum
excelsum, Antidesma roxburghii, Baliospermum mitnam, Beilshmiedia fagifolia,
Cinnamomum pauciflorum, Cordia fragrantissima, Fagg ceilanica, Helicia excelsand
Psychotria symplocifolisand Camellia caducawvere noticed The endemic species were
Carpinus viminca, Daphniphyllum himalayense, Elagpus acuminatus, Erythroxylum
kunthianum, Michelia punduana, Neillia thyrsiflor&ersea kingii, Quercus glauca,

Schima khasianandZanthoxylum khasianu@ppendix L

Floristic richness, diversity and dominance

Woody species content was markedly high in Mairsagred forest (133 species) than
Mawphlang sacred forest (81 species). A similandref result was also obtained with
respect to generic composition, a total of 92 gemerformer and 65 genera in later case
were recorded. Similarly, family richness was atsgher in Mairang sacred forest (48
families) than Mawphlang (40 families) sacred ford@he number of species per 108 m
was reported very high in Mairang sacred fores) (@6n Mawphlang sacred forest (12).
Species richness index and Shannon diversity indese high in Mairang sacred forest.
The Simpson dominance index was contrary to therdity index. Both the forests had
high diversity and low dominance indicdsaple 2.

Table 2. Plant diversity and other community attributeshie two sacred forests of Meghalaya

Parameters Sacred forests
Mairang Mawphlang

sacred forest sacred forest
Number of families 48 40
Number of genera 92 65
Number of species 133 81
Species richness (species per 1(3§) m 26+ 1.5 12+1.2
Tree density (individuals A 1256+ 64 1490+ 59
Sapling density (individuals H 5690+ 114 4230+ 80
Seedling density (individuals 41700+ 417 37900+ 379
Tree basal area (rha) 42.8+3.9 21.7+2.3
Margalef species richness index 185 12.4
Shannon diversity index 45 3.9
Simpson dominance index 0.014 0.01
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In the Mairang sacred foresitrus medicawas the dominant (IVI 14. 3) species,
however,Rhododendron arboreunvasthe dominant (IVI 39. 65) species in Mawphlang
sacred forestAlangium chinensélVI 0.25) andArdisia undulata(lVl 0.24) were least
dominant species in Mairang and Mawphlang sacressts, respectively. The distribution
of IVl among species was more uniform among theciggein Mairang sacred forest
(Appendix 1 The dominance-distribution curve followed a logrmal distribution pattern
in both the forests, with short curve in Mawphlaagred forestHig. 2).
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Figure 2. Dominance-distribution pattern of species in wagred forests of Meghalaya

Density and tree basal area

Result showed that seedling recruitment was maykeidh in both the forests, seedling
density was high in Mairang sacred forest (417@lviduals h&) than Mawphlang sacred
forest (37900 individuals HA Sapling density also followed a similar trendn @e
contrary, Mawphlang sacred forest had more treesitlerf1490 individuals HY than
Mairang sacred forest (1256 individuals*halrrespective of tree density, the basal area
was about two folds higher in Mairang sacred for@&.8 + 3.9 nf ha') than the
Mawphlang sacred forest (21+72.3 nf ha') (Table 2.

Girth class distribution of individuals declinedasply from lower to higher girth classes
in both the forests and it showed a pyramidal stinec Both the forests had a wide-range
girth structure. The Mawphlang sacred forest wgseasented by individuals up to girth
class 250-300cm. However, Mairang sacred forestahi@iv individuals having girth more
than 300cm. Adults (gbh 20-50cm) were predominaptiysent in both the forests, i.e.,
62% and 80% in Mairang and Mawphlang sacred forestpectivelykig. 3).
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Figure 3. Girth-distribution of trees (gbk 20 cm) in the Mairang and Mawphlang sacred forests
Girth-distribution

Distribution and dominance of families of angiosperms

Altogether, 59 families of angiosperms were repmbrfeom both the forests. The
Mairang sacred forest was represented by 48 fasnitiewever, 40 families were recorded
from Mawphlang sacred forest. In Mairang sacreeédts, Lauraceae (17 species) was the
dominant family. Euphorbiaceae, the codominant liawas represented by 11 species.
Euphorbiaceae and Lauraceae with 12 and 10 spesspsctively, were dominant and co-
dominant families in the Mawphlang sacred foresie iumber of families represented by a
single species was higher in Mawphlang sacred f¢2€g than Mairang sacred forest (23).
Generic composition had depicted that Euphorbiadeasinating in both the forests as it
had highest number of genefable 3. Dominance distribution of families has resulied
log-normal distribution of families in both the &sts Fig. 4).
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Figure 4. Dominance-distribution pattern of families in twacsed forests of Meghalaya
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Table 3. Genera and species composition of different famiieangiosperms recorded from the
two sacred forests of Meghalaya. The families areraged with respect to family rank based on
number of species in a particular family

Mairang sacred

Mawphlang sacred forest

Family Family forest Family
Rank
Genera | Species Genera | Species
1 Lauraceae 7 17 Euphorbiaceae 10 12
2 Euphorbiaces 9 11 Lauraceae 7 10
3 Araliacea 6 8 Fagacea 2 7
4 Rubiaceae 7 7 Theaceae 4 5
5 Elaeocarpace: 2 5 Lamiaceae 3 3
6 Theaceae 3 5 Clusiaceae 1 2
7 Anacardiacez 2 4 Elaeocarpace: 2 2
8 Verbenaceae 3 4 Ericaceae 2 2
9 Symplocaceae 1 4 Hamamelidaceae 2 2
1C Magnoliacea 1 4 Magnoliaceas 1 2
11 Oleaceae 2 4 Moraceae 1 2
12 Rosacee 4 4 Myricaceae 1 2
13 Rutaceae 3 3 Proteaceae 1 2
14 Annonacea 3 3 Rosacee 2 2
15 Fagaceae 1 3 Actinidiaceae 1 1
16 Buxaceae 1 3 Apocynaceae 1 1
17 Ulmacea 2 3 Aquifoliaceae 1 1
18 Myrsinaceae 2 3 Araliaceae 1 1
19 Sterculiacee 1 3 Asteracea 1 1
20 Sapindaceae 2 2 Berberidaceae 1 1
21 Daphniphyllaces 1 2 Betulaceat 1 1
22 Boraginaceae 1 2 Caprifoliaceae 1 1
23 Myrtaceae 2 2 Corylaceae 1 1
24 Aquifoliaceat 1 2 Daphniphyllaces 1 1
25 Fabaceae 2 2 Elaeagnaceae 1 1
26 Juglandace: 1 1 Erythroxylaceas 1 1
27 Pittosporaceae 1 1 Juglandaceae 1 1
28 Myricacea 1 1 Meliacea 1 1
29 Meliaceae 1 1 Menispermaceae 1 1
30 Asteraceae 1 1 Myrsinaceae 1 1
31 Berberidacee 1 1 Myrtacea 1 1
32 Simaroubaceae 1 1 Olacaceae 1 1
33 Erythroxylacea 1 1 Oleacea 1 1
34 Salicaceae 1 1 Polygalaceae 1 1
3E Cannacee 1 1 Rubiacea 1 1
36 Combretaceae 1 1 Rutaceae 1 1
37 Betulaceae 1 1 Symplocaceae 1 1
38 Moracea 1 1 Ulmacea 1 1
39 Thymeliaceae 1 1 Urticaceae 1 1
4C Tiliaceas 1 1 Verbenacea 1 1
41 Caprifoliaceae 1 1
42 Loganiacea 1 1
43 Cappaceae 1 1
44 Sabiaceae 1 1
45 Urticacea 1 1
46 Clusiaceae 1 1
47 Cornacea 1 1
48 Caesalpiniaceae 1 1
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Discussion

The findings of present study revealed that boghftiests inhabit climax vegetation and
are best representative of subtropical humid fereEMeghalaya. During the investigation,
133 and 81 species were recorded from 0.5 ha drééamang and Mawphlang sacred
forests, respectively. High species richness imtarcase may be due to formation of gaps
due to felling of few mature trees, which had figesiéd introduction of more species from
neighboring forests. Mishrat al (2003) have reported that mild disturbance sugpor
species richness and have recorded high speciasess in mildly/moderately disturbed
stand of Swer sacred grove in Meghalaya. A sinndault was also noticed by Upadhagta
al. (2003) and they have recorded 123 woody speades Ir ha area (0.5 ha each of lalong
and Raliang sacred groves in Jaintia hills of Mémye. High species richness in Mairang
sacred forest showed that mild disturbance is tinkéh species turnover, colonization and
high species richness (Whittaker, 1975; Connellf9)9Mairang sacred forest had high
species richness per unit area, which is due teepiee of synuisae in the forest (Richards,
1996). Predominance of contagious distributiondatis interaction of abiotic and biotic
factors acting together as population and it wasenmnspicuous in case of Mairang
sacred forest. Insufficient mode of seed dispersal resulted in clumping (Richards,
1996). Although clumping is the characteristic éeatof natural forests (Armestt al.,
1986). Jamir (2000) has also reported a similarir@s sacred forests of Meghalaya.

Change in edapho-climatic conditions due to vamatn the altitude has altered species
composition in two similar kinds of forests. Thesu#t showed that change in species
composition is highly linked with variation in dlide, as both the forests are highly
dissimilar (dissimilarity index 73%) in terms ofespes composition. The present finding is
in conformity with the work of Libermaret al. (1996) and Kadavul & Parthasarathy
(1999). The change in the position of dominant aadominant species and families in
these two forests is also associated with variatioaltitude. Despite high family richness
in Mairang sacred forest, the number of monospedédmilies were low. This could be
attributed to elimination of some families, whiclheavery sensitive to low level of
disturbance. Moreover, there was chance of inausfomore species in the families with
increased dominance. These sacred forests had aenuoh endemic and rare plants.
Haridasan & Rao (1985-87) have also pointed outdhered forests of Meghalaya harbor a
large number of such species, which are confineshtoed forests only.

Wide range girth-distribution in two forests indies stability and complexity of
community. Better recruitment of seedlings and prmaithance of individuals in lower girth
classes (adults) showed high regeneration effieadgrest stand level (Mishet al.,2003;
Laloo et al., 2006). Conversion of seedlings into saplings fefica similar pattern in two
forests. Low conversion of saplings into trees inifdng sacred forests could be due to
presence of high canopy tree species. Gaps alsivatec expansion of crown of trees, and
subsequently suppression of growth and survivadagfiings growing beneath these trees
(Mishraet al., 2003). Population structure at forest stand lévaiicates that these forests
harbor a growing population (Mishra, 2004). Gidiktribution follows reverse J shaped
curve, which suggests that both the forests aneasliand stable (Mishret al.,2005a).

The dominance-distribution pattern at the levelsmécies and family justifies mature,
stable and complex nature of vegetation. High ggecontent and more even distribution
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of IVI among the species in Mairang sacred forespict high degree of stability and
complexity of community (Mishrat al.,2004; Mishra et al, 2005a). It has been argued tha
the ecosystem with high species diversity is maable and resilient to environmental
disturbances than those having low species, diye(blurd et al, 1971; McNaughton,
1977, 1985; Tilman, 1988; Frank & McNaughton, 19%iman & Downing, 1994).

Conclusion

From the present study it can be concluded thatdihal variation leads to change in
species composition and taxonomic position evesirmilar kind of forest. This could be
due to altered edapho-climatic conditions of theaat.ow level of disturbance in terms of
felling of few trees can favour natural regeneraid woody species, it involves increased
percent conversion of seedlings to saplings, aptings to trees. Form earlier studies it is
evident that majority of sacred forests are faailfferent degrees of disturbance, few
forests €a. 10%) are still intact. In view of this, it is rebmnended that such kind of studies
in addition to regeneration behaviour of dominantl amportant species need much
attention of ecologists to find out appropriateatgtgy forin situ conservation of genetic
resources on sustained basis. Strengthening réesaand pooling data generated through
extensive studies could be a tool for rehabilitatid degraded sacred forests, by planting
suitable species.
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Species rank was determined o the basis of |VIsplegies

Mairang sacred forest Mawphlang sacred forest
Plant species Family IVl | Specie | Whitford | IVI | Species| Whitford
srank index rank index
Acanthopanax aculeatum Araliaceae 1.3 81 0.17 - - -
Seem
Actinidia callosaLindl. Actinidiaceae - - - 0.26 23 0.15
Aesculus assamidariff. Sapindaceae 6.73 5 0.07 - - -
Alangium chinenséL_our.) Cornaceae 0.25 133 0.83 - - -
Harms.
Alnus nepalensiB. Don. Betulaceae - - - 4.0¢ 10 0.21
Alphonsea ventricosdk.f. & Annonaceae 2.84 30 0.16 - - -
Thunb
Anomospermum excelsum Euphorbiaceae - - - 0.8 45 0.09
Dalz.
Antidesma khasianuHk. f. Euphorbiacee - - - 3.47% 62 0.0t
Antidesma diandrur(Roxb.) Euphorbiaceae 1.68 59 0.17 - - -
Roth.
Antidesma roxburghWall. Euphorbiacee - - - 0.32 43 0.1
Aporusa dioicgRoxb.) Muell.- Euphorbiaceae - - - 4.1y 9 0.22
Arg.
Aporusa roxburghiBaill. Euphorbiaceae 5.7% 11 0.14 - - -
Aralia armata(G.Don) Seen Araliacear 1.2 85 0.17% - - -
Ardisia nerifoliaDC. Myrsinaceae 1.01 103 0.38 - - -
Ardisia undulataCl. Myrsinaceae 0.6 124 1 0.24 51 0.08
Baliospermum micranthum Euphorbiaceae - - - 0.25 44 0.1
Muell.-Arg.
Bauhinia variegatd.inn. Caesalpiniaceae 0.4 125 1 1 - -
Beilshmiedia brandishHk.f. Lauracea 5.5¢€ 12 0.12 1.9t 56 0.0¢
Beilshmiedia fagifolidNees. Lauraceae 1.51 66 0.22 3 - -
Beilshmiedia roxburghiana Lauraceae 1.96 47 0.17 - - -
Nees.
Berberis wallichianeDC. Berberidaces - - - 6.3 57 0.0¢
Betula alnoideBuch.-Ham. ex Betulaceae 1.26 84 0.5 - - -
D.Don
Bidens spinosLinn Asteracea - - - 0.27 58 0.0¢
Boehmeria platyphyll®.Don. Urticaceae 0.62 123 1 - - -
Boehmeria sidaefoligVedd. Urticaceae - - - 1.1y 39 0.11
Brassiopsis aculeatSeem Araliacea 1.3¢ 79 0.22 0 0 0
Breynia retusgDennst.) Alst. Euphorbiaceae - - - 0.59 44 0.09
Callicarpa arboreaRoxb. Verbenaceae 2.24 37 0.16 - -
Callistemon citrinugCurt) Myrtaceae 1.44 74 0.22 - - -
Skeel:
Caloxylon leucocarpurkurz. Euphorbiaceae - - - 1.8p 52 0.07
Camellia caducdl. ex Theaceae 0.83 119 0.25 4.49 53 0.07
Brandis
Camphora glanduliferiNees. Lauraceae - - - 1.77 36 0.12
Capparis assamichik.f. & Th. Cappaceae 0.99 106 0.38 E - -
Carallia brachiata(Lour.) Cannaceae 1.56 62 0.17 - - -
Merr.
Carpinus vimincawvall. ex Corylaceae - - - 1.19 32 0.13
Lindl.
Castanopsis armatSpach Fagacee - - - 1.77 47 0.0¢
Castanopsis kurz{Hance). Fagaceae - - - 4.67 37 0.12
Castanopsisp. Fagaceae - - - 3.77 40 0.11
Celtis cinnamomehindl. ex Ulmaceae 0.99 105 0.25 - - -
Planch.
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Mairang sacred forest Mawphlang sacr ed for est
Plant species Family IVl | Specie | Whitford | IVI | Species| Whitford
srank index rank index
Celtis tetrandaRoxb. Ulmaceae 3.22 25 0.16 0.69 12 0.19
Cinnamomum glanduliferum Lauraceae 0.58 128 0.5 110 16 0.17
(Wall.) Meissn. 3
Cinnamomum pauciflorum Lauraceae 3.12 28 0.22 3.99 48 0.09
Nees
Cinnamomunsp. Lauraceae - - - 1.58 54 0.07
Cissampelos pareirainn. Menispermaceae - - - 1.47 41 0.11
Citrus medica.inn. Rutaceae 14.3 1 0.04 - - -
4
Cleidion javanicunsl. Euphorbiaceae 5.82 10 0.13 2.67 33 0.13
Clerodendrum infortunatum Verbenaceae 0.6 126 1 - - -
auct. non Linr
Cleyera grandifloraHk.f. & Theaceae - - - 1.64 59 0.06
Th. ex Dyer
Coffea khasian#&lk.f. Rubiaceae 1.93 48 0.39 - - -
Combretum acuminatuRoxb Combretace: 1.4¢ 67 0.2z - - -
Cordia fragrantissima&urz. Boraginaceae 2.1y 40 0.18 - -
Cordia grandisRoxb. Boraginaceae 1.56 63 0.22 - -
Corylopsis himalayan&riff. Hamamelidaceae - - - 0.38 20 0.16
Croton caudatusseisel. Euphorbiaceae 0.85 118 0.25 - -
Cryptocarya amygdalinalees. Lauraceae 8.68 2 0.08 - -
Cryptocarya andersonkKing Lauraceae 3.96 22 0.13 5.45 71 0.03
ex Hk. f.
Cryptocaryasp. Lauraceae - - - 3.78 67 0.04
Cyclostemon assacusHKk.f. Euphorbiacee 4.1: 20 0.1¢ - - -
Daphne cannabinWall. Thymeliacea 1.1¢ 93 0.5 - - -
Daphniphyllum himalayense | Daphniphyllaceae| 1.86 52 0.22 0.59 76 0.01
(Benth.) Muell.-Arg.
Daphniphyllumsp Daphniphyllacee | 3.5:2 23 0.1¢ - - -
Dysoxylum binectariferum Meliaceae 3.51 24 0.24 11 63 0.05
Hk.f. & Bedd.
Echinocarpus dasycarpus Elaeocarpaceae 4.18 19 0.13 0.59 60 0.06
Benth.
Echinocarpus mureBenth. Elaeocarpaceae 6.39 7 0.08 - -
Elaeagnus latifolid_inn. Elaeagnaceae - - - 1.07 34 0.13
Elaeocarpus acuminatu#/all Elaeocarpaceae 3.18 27 0.11 - -
ex Mast.
Elaeocarpus floribunduBl. Elaeocarpaceae 0.94 110 0.25 - -
Elaeocarpus lancifoliuRoxb. Elaeocarpaceae 2.26 36 0.16 - -
Elaeocarpus sikkimensigast. Elaeocarpaceae - - - 9.21 29 0.14
Elsholtzia bland&Benth. Lamiaceae - - - 2.08 24 0.15
Embelia ribesBurm. f. Myrsinacea 0.87 117 15 - - -
Engelhardtia spicatdeschn ex Juglandaceae 4.81 15 1 6.06 17 0.17
BI.
Eriobotrya dubiaDecne Rosacee 1.4t 72 0.3¢ 1.1¢ 3C 0.14
Erythrina strictaRoxb. Fabacee 1.01 104 0.3¢ - - -
Erythroxylum kunthianum Erythroxylaceae 1.65 58 0.22 12[2 6 0.23
Wall. ex. Kurz. 7
Eugenia lanceolaricRoxb Myrtaceau - - - 0.9¢ 18 0.17
Eupatorium odoraturhinn. Asteraceae 1.3 83 0.63 - - -
Eurya acuminatdC. Theaceae 3.05 29 0.18 16.3 74 0.02
Eurya japonical hunb. Theaceae 1.8p 53 0.16 12.8 77 0.01
5
Exbucklandia populnegR. Br. Hamamelidaceae - - - 1.2 64 0.05
ex Griff) R. W. Br.
Fagraea ceilanical hunb. Loganiaceae 1.08 98 0.38 - -
Ficus hispidaLinn. f. Moraceae 1.44 73 0.17 - - -
Ficus silhetensiiqg. Moraceae - - - 0.56 19 0.17
Ficussp Moracea - - - 8.91 11 0.2
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Mairang sacred forest Mawphlang sacr ed for est
Plant species Family IVl | Specie | Whitford | IVI | Species| Whitford
srank index rank index
Fissistigma wallichii(Hk.f. & Annonaceae 7.19 4 0.16 - - -
Th.) Merr.
Garcinia cowaRoxb. ex DC. Clusiaceae 0.83 12d 0.25 0}99 13 0.19
Garcinia lancifolia(G. Don) Clusiaceae - - - 1.25 25 0.15
Roxb
Gaultheria ovalifoliawall. Ericaceae - - - 0.53 21 0.16
Glochidion assamicuidk.f. Euphorbiaceae 1.41 75 0.13 461 7 0.23
Glochidion khasicunik.f. Euphorbiaceae 0.9 115 0.25 0.r1 64 0.04
Grewia multifloraJuss Tiliaceas 1.3¢ 8C 0.17 - -
Helicia excelsal. Proteaceae - - - 2.06 49 0.09
Helicia nilagirica Bedd. Proteaceae - - - 4.28 26| 0.15
llex embelioideHk.f. Aquifoliaceat 1.1¢ 94 0.5 - - -
llex khasianaPurk. Aquifoliaceae 0.96 109 0.38 3.34 2 0.29
Ixora acuminateRoxb. Rubiaceae 0.6 127 1 - - -
Leptodermis griffithiHK.f. Rubiaceae 1.03 99 0.38 - - -
Ligustrum indicun{Lour) Oleaceae 1.48 68 0.22 - - -
Merr.
Ligustrum robustuniRoxb.) Oleaceae 0.57 129 1 - - -
BI.
Lindera caudatgdNees) Hook. Lauraceae - - - 14 42 0.11
f.
Lindera latifoliaHk.f. Lauracea 0.97 107 0.2t - - -
Lindera pulcherrimgNees) Lauraceae 411 21 0.28 - - -
Benth.
Litsea citrataBl. Lauracea 1.7¢ 54 0.1z - - -
Litsea salicifolia(Roxb. ex Lauraceae 1.08 95 0.38 - - -
Nees.) Hk.f.
Machilus bombycin&ing ex Lauraceae - - - 0.6 72 0.03
Hk. f.
Macropanax undulatugvall. Araliaceae 6.37| 8 0.08 - - -
ex G.Don) Seem.
Magnolia excelsiwall. Magnoliacea - - - 0.8¢ 50 0.0¢
Magnolia insignigWall.) BI. Magnoliaceae - - - 1.83 55 0.07
Mahonia pycnophyllgFedde) Berberidaceae 221 39 0.28 - - -
Takeda
Meliosma wallichiiPlanch. ex Sabiaceae 0.62 122 0.5 - - -
Hk.f.
Melodinus khasianulook. f. Apocynaceae - - - 3.24 31 0.14
Michelia champacé.inn. Magnoliaceae 1.52 64 0.17 - - -
Michelia lanuginosavall Magnoliaceae 0.92 112 0.25 - - -
Michelia oblongawall. ex Magnoliaceae 1.01 101 0.25 - - -
Hk.f.
Michelia punduanHk.f. Magnoliacea 2.8 31 0.1¢€ - - -
Micromelum pubescerfaon Rutaceae 1.76 55 0.22 - - -
BI.)
Millettia pulchra(Benth.) Fabaceae 1.01 102 0.25 - - -
Kurz.
Mussaenda roxburghHlk.f. Rubiaceae 1.22 87 0.5 - - -
Myrica esculentdBuch-Ham. Myricaceae - - - 2.12 65 0.05
ex D.Don.
Myrica nagiHk.f Myricaceae 1.6 61 0.22 111 69 0.04
Nauclea griffithiiHav. Rubiaceae 1.22 86 0.38 - - -
Neillia thyrsifloraD.Don. Rosaceae 0.4 132 0.5 1 - -
Neolitsea cassiéLinn.) Lauraceae - - - 11.6 35 0.13
Kosterm
Olax acuminateéBenth. Olacaceae - - - 0.75 3 0.28
Olea dentatawall ex DC. Oleaceae 221 38 0.16 1 - -
Olea dioicaRoxb. Oleaceae 0.92 113 0.25 1 - -
Olea salicifoliawall. ex. Cl Oleacea - - - 3.92 5 0.2¢
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Mairang sacred forest Mawphlang sacr ed for est
Plant species Family IVl | Specie | Whitford | IVI | Species| Whitford
srank index rank index
Ostodes paniculatBl. Euphorbiaceae 5.51 13 0.16 - - -
Panax armatuss. Don Araliaceae - - - 1.1 14 0.19
Persea bombycinging ex Lauraceae 1.9 51 0.13 - - -
Hk.f.) Kosterm.
Persea duthiefKing ex Hk.f.) Lauraceae 21 44 0.16 - - -
Kosterm.
Persea gambldiKing ex Hk.f.) Lauraceae 2.172 43 0.19 - - -
Kosterm.
Persea KhasyanMissn Lauracea 0.4¢€ 131 0.5 - - -
Persea kingi(Hk.f.) Kosterm. Lauraceae 1.16 920 0.25 - -
Phoebe attenuatéNees) Nees. Lauraceae 8.43 3 0.17 - -
Phyllanthus retusuDennst Euphorbiacez 1.17 8¢ 0.5 1.47 27 0.1f
Picrasma javanical. Simaroubaceae 2.1p 42 0.16 - -
Pittosporum glabratunindl. Pittosporaceae 4.32 18 0.28 E - -
Plectranthus striatuBenth. in Lamiaceae - - - 15 1 0.31
Wall.
Pogostemon strigosienth. Lamiaceae - - - 1.5p 4 0.27
Polyalthia jenkinsiBenth. & Annonaceae 1.91 50 0.17 - - -
Hk.f.
Polygala arillataBuch.-Ham in Polygalaceae - - - 2.4 22 0.16
D. Don
Premna racemos&chauer in Verbenaceae - - - 0.89 8 0.23
DC.
Prunus cerasoideB. Don. Rosaceae - - - 1.49 38 0.12
Prodr
Prunus nepaulensiSer.) Rosaceae 1.1% 92 0.38 - - -
Steud.
Psychotria symplocifoli&gurz. Rubiaceae 1.19 88 0.5 5.42 78 0.01
Pyrus pashi:D.Don. Rosacee 0.67 121 1 - - -
Quercus dealbatalk. f. & Th. Fagaceae - - - 4.61 73 0.03
ex Miq
Quercus glauciThunb Fagacee 1.9¢ 46 0.2¢ 7.7 79 0.01
Quercus griffithiiHk.f. & Th. Fagaceae 4.7¢ 16 0.15 145 70 0.04
ex DC. Prodr. 5
Quercus kamroopD. Don. Fagaceae - - - 6.89 66 0.05
Quercus semiserraiRoxb. Fagacee 5.3¢ 14 0.0¢ - - -
Randia longifloraLamk. Rubiaceae 1.41 76 0.22 - - -
Rhododendron arboreu®m. Ericaceae - - - 39.6 80 0.01
5
Rhus acuminat®C. Anacardiaceae 2.08 45 0.17 - -
Rhus insignigik.f. Anacardiaceae 1.69 56 0.22 E - -
Rhus javanicdinn. Anacardiacee 4.3¢ 17 0.14 - - -
Salix psilostigmiAnders Salicacea 14 78 0.5 - - -
Sapindus attenuatw¥all. Ex Sapindaceae 0.9y 108 1 - - -
Hiern.Rark DC.
Sapium baccatutRoxb Euphorbiacez 5.97 9 0.07 0.6¢ 15 0.1¢
Sapium eugeniaefoliuam. Euphorbiaceae 1.1% 91 0.25 - - -
ex. Hk.f.
Sarcococca pruniformiLindl. Buxacea 1.0¢ 96 0.3¢ - - -
Sarcococca salignéD.Don) Buxaceae 1.46 71 0.25 - - -
Muell-Arg.
Sarcococcap. Buxaceae 1.41 77 0.22 - - -
Schefflera hypoleucgurz.) Araliaceae 2.65 34 0.25 - - -
Harms.
Schefflera venulosgV&A) Araliaceae 1.46 70 0.22 - - -
Harms.
Schefflera wallichiangwW & Araliaceae 2.75 32 0.16 - - -
A) Harms.
Schima khasianDyer. Theacea 1.6 60 0.17% - - -
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Mairang sacred forest Mawphlang sacr ed for est
Plant species Family IVl | Specie | Whitford | IVI | Species| Whitford
srank index rank index

Schima wallichi{DC.) Korth. Theaceae 6.72 6 0.09 3.86 81 0.01

Skimmia laureoldDC.) Sieb. Rutaceae 1.48 69 0.38 - - -

& Zucc.

Sterculia hamiltoni{O. Ktze.) Sterculiaceae 1.67 57 0.22 - - -

Adelb.

Sterculia roxburghiwall. Sterculiaceae 0.9 116 0.25 - -

Sterculia villosaRoxb. Sterculiaceae 0.5 130 0.5 - -

Symplocos racemo$Roxb. Symplocaceae 1.06 97 0.38 - -

Symplocos crataegoides Symplocaceae 1.98 49 0.39 - - -

D.Don.

Symplocos spicatioxb. Symplocaceae 2.66 33 0.16 7.8 75 0.02

Symplocos theaefolD.Don. Symplocacee 0.9z 114 0.2t - - -

Syzygium balsameufwst.) Myrtaceae 1.3 82 0.17 - - -

Wall ex AM. & SM. Cowan.

Tapiria hirsutaHKk f. Anacardiaceae 3.1y 26 0.16 . - -

Trevesia palmat(Roxb.) Vis Araliacea 2.1¢ 41 0.3¢ - - -

Vernonia vulkamerifoliddC. Asteraceae 0.94 111 0.25 - -

Viburnum foetidunwall. Caprifoliaceae 1.03 100 0.38 2.48 61 0.06

Vitex negunddinn. Verbenaceae 151 65 0.17 . - -

Vitex vestitaRoxb. Verbenaceae 24 35 0.22 - -

Zanthoxylum khasianuhik. f. Rutaceae - - - 0.36 28 0.15

Abbreviation: -, absent.
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