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Effect of disturbance was studied on the regeneration
behaviour of four dominant woody species, viz.,
Casearia vareca Roxb., Eurya japonica Thunb., Psy-
chotria symplocifolia Kurz. and Rhododendron arbo-
reum Sm., of a sacred forest which represents a
subtropical wet hill forest of Meghalaya in northeast
India. About one third area of this forest is undis-
turbed or mildly disturbed (stand I), while two thirds
of this area is moderately-to-highly disturbed (stand
IT). Tree density, light interception and canopy cover
were markedly higher in stand I when compared to
stand II. E. japonica and R. arboreum are heliophilic
as depicted by their greater numbers of seedlings and
saplings in stand II. On the contrary, C. vareca and P.
symplocifolia showed higher density of seedlings and
saplings in stand I which indicates that these two spe-
cies are sciophilic in nature. In all the species the per
cent of saplings that grew into trees was higher than
the percentage of seedlings that developed into sap-
lings. Sprouting behaviour of four species differed
greatly in two stands. The average number of sprouts
per stump was higher in stand II, which could be
linked to greater availability of light in this stand. E.
Jjaponica showed greater coppicing potential than the
other three species. The coppicing in this species was
better in stand II as compared to stand 1. Analysis of
variance showed a significant (P <0.05) decrease in
number of sprouts of E. japonica and R. arboreum
from stand II to stand I.

SEEDS and sprouts are the important means of tree regene-
ration in natural forests. Regeneration through seeds depends
on production, dispersal and germination of seeds, and esta-
blishment and growth of seedlings. Several factors such as
resource availability, pollination success, predation of
flowers, fruits and leaves, genetic make-up, and age and
size of plant affect seed production'. Microsite characte-
ristics of the forest floor and microenvironmental conditions
under the forest canopy also influence the regeneration of
trees by seeds’. An increased availability of light stimu-
lates germination of seeds in several forest trees and inhi-
bits it in a few’". The treefall gaps cause increase in
seedling recruitment and establishment of seedlings as
well as saplings’. Growth of seedlings is often limited by

*For correspondence. {(e-mail: rstripathi@hotmail.com)

CURRENT SCIENCE, VOL. 84, NO. 11, 10 JUNE 2003

the availability of soil nutrients, especially N and P, and the
forest soils of this region are poor in these nutrients.

Sprouts are the major contributors to natural regenera-
tion where tree felling is common”**. Sprouting may also
be an active strategy to withstand dry environment and
mild disturbance which enhances coppicing in trees'’.
Sprouting behaviour of tree species is highly influenced
by girth and height of the stump'''*. The canopy cover
determines the light penetration to the sub-canopy layer
and forest floor. The low and open canopy as well as the
presence of large gaps allow more light to reach the forest
floor'>'® which in turn causes increase in temperature as
a consequence of which sprouting may be promoted.

Forest ecosystems of northeast India have been studied
by several workers and considerable amount of data is
available on species composition, biodiversity, litter dyna-
mics, forest soil characteristics, and natural regeneration
of forest trees. Interactive influence of girth and height of
stumps on sprouting behaviour and survival of sprouts of
Alnus nepalensis, Quercus dealbata, Quercus griffithii
and Schima khasiana"®; effect of cultural disturbance on
production, dispersal and germination of seeds of Litho-
carpus dealbatus, Quercus griffithii and Schima khasi-
ana'’; effect of seed weight and microsite characteristics
on germination and seedling fitness in two species of
Quercus®, and a comparison of the regeneration behaviour
of tree species in the undisturbed areas within a sacred
forest with that in the disturbed forest stands'’ of the area
have been studied. However, we came across a sacred
forest called Swer sacred grove which comprised of for-
est patches exposed to varied degrees of disturbance.
Thus, this sacred forest provided a good site for studying
the effect of disturbance on tree regeneration.

In an earlier study it was found that Casearia vareca
Roxb., Eurya japonica Thunb., Psychotria symplocifolia
Kurz. and Rhododendron arboreum Sm. possess high
importance value index (IVI) and are the dominant
woody species of the grove. Besides, they are economi-
cally important for the villagers as sources of fuelwood,
fodder and small timber. Of these, E. japonica is an early
successional species, whereas C. vareca and P. symploci-
folia are late successional. Rhododendron arboreum,
however, grows in both disturbed stand as well as in un-
disturbed stand representing primary forest. The present
paper focuses on the effect of disturbance on natural re-
generation of these woody species in the Swer sacred
grove which represents the subtropical wet hill forest of
Meghalaya, northeast India.

The study was conducted in a sacred forest at Swer
(25°25'N and 91°47°E, 1990-2035 m asl) in the East-Khasi
Hills district of Meghalaya. Swer is about 28 km south
of Shillong, the capital state of Meghalaya. This sacred
forest is spread over a 40 ha area on a hill called Lum
Swer. About 15 ha of the sacred grove is covered by dense
forest, and is either undisturbed or mildly disturbed. This
part of the forest has been referred to as stand I in this
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paper. The other portion of the grove which covers much
larger area (= 25 ha) is moderately-to-highly disturbed.
The villagers from the nearby area meet their timber and
fuelwood requirements from this portion of the grove,
and they also graze their cattle here. This portion of the
forest has been referred to as stand II. Tree density and
canopy cover were much lower in stand Il as compared
to stand 1, as a result of which the intensity of light rea-
ching the forest floor was much higher in the former
stand (Table 1).

The climate is monsoonic with an average annual rain-
fall of about 2500 mm. The mean monthly ambient tempe-
rature varies between 3°C and 22°C. The soil is leached,
poor in nutrients and acidic in nature (pH 5.7). The vege-
tation of the sacred grove is a broad-leaved subtropical
humid forest. The canopy layer is largely composed of
evergreen trees (Aporusa dioica, Beilshmiedia assamica,
Persea duthiei, Psychotria symplocifolia and Rhododen-
dron arboreum) with some deciduous (Casearia vareca,
Engelhardtia spicata and Glochidion khasicum) elements.
The sub-canopy is composed of Actinidia spp., Aporusa
spp., Casearia vareca, Daphniphyllum himalayense, Ery-
throxylum kunthianum, Eurya acuminata, Eurya japon-
ica, Glochidion khasicum, Mussaenda spp., Myrica spp.,
Psychotria symplocifolia, Rhododendron arboreum, Sap-
rosma tetrasperma, Symplocos spp. and Wendlandia peni-
culata. Casearia vareca, G. khasicum, P. symplocifolia

Table 1. Canopy cover, light intensity, tree density and
number of tree stumps per hectare and disturbance
level in the two stands of the Swer sacred forest

Forest stands

Parameters Stand I Stand II
Canopy cover (%) >40 <40
Light interception (%) >50 <50

Tree density (individuals ha™) 2103 £25 1060 = 38
Number of tree stumps (ha™) 146+ 12 382+ 17
*Disturbance index (%) 7 27

+, standard error.
Number of tree stumps
*, x 100
Total number of trees including the tree stumps

and R. arboreum were present in both canopy and sub-
canopy layers. While Rhododendron arboreum was equally
important in both the layers, C. vareca and P. symploci-
Jfolia were more important in the canopy layer, and E. japo-
nica in the sub-canopy layer.

Tree density, canopy cover and light interception were
determined in both stands. About one per cent area of each
of the two forest stands was sampled between October
1999 and March 2001 for analysing the community attri-
butes, which were determined by following the methods
outlined by Misra'® and Mueller-Dombois and Ellen-
berg'’. Density, frequency and basal cover of the trees
(gbh > 15 cm), and density of saplings (gbh 5-15 cm)
and seedlings (gbh < 5 cm) of four dominant woody species
namely, Casearia vareca Roxb. (Flacourtiaceae; flower-
ing and fruiting during March-July), Eurya japonica
Thunb. (Theaceae; flowering and fruiting during June—
December) and Psychotria symplocifolia Kurz. (Rubiaceae;
flowering and fruiting during May—-December) and Rho-
dodendron arboreum Sm. (Ericaceae; flowering and fruit-
ing during March—October) were determined by the quadrat
method. In an earlier study, these woody species were
identified as dominant in this forest on the basis of their
high importance values. Thirty quadrats each for trees
and shrubs, and 120 quadrats for seedlings were studied
in stand I and stand II. The quadrat size was 10 x 10 m
for trees, 5 x 5m for shrubs and 1 x 1 m for seedlings.
Density, height and girth of the stumps of these species
were also determined in both the stands. For the study of
regeneration through sprouts, observations were recorded
in respect of the number of sprouts arising from stumps
of different girth and height. The stumps were grouped
into five girth and five height classes, viz., 0—10, 10-20,
20-30, 3040 and > 40 cm. The number of sprouts emerg-
ing from the individual stump of each girth and height
class was counted to study the sprouting behaviour of the
above species.

E. japonica was common in stand II, and C. vareca and
P. symplocifolia in stand 1. However, R. arboreum was
not much affected by disturbance since it was equally com-
mon in both stands. Tree density of E. japonica and R.
arboreum was much higher than C. vareca and P. sym-
plocifolia. E. japonica showed higher density in stand II,

Table 2. Density, basal area and I'VI of four dominant woody species in the two stands of the Swer sacred forest
Species
C. vareca E. japonica P. symplocifolia R. arboreum

Parameters Stand I Stand II Stand I Stand II Stand 1 Stand II Stand I Stand II
Tree density 4819 18£3 66 £ 18 108 £22 3718 2315 157+ 14 137+12
(individuals ha™)

Basal area (m*ha™) 1.4 0.4 1.1 1.5 1.0 0.5 4.1 3.7
VI 8.5 10.9 20.1 38.5 12.2 16.8 24.1 37.7

+, standard error.
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