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INTRODUCTION

0¥ 51 Lanka's total land area of 6.5 million hectares, 3.9 mallion hectares belong (o
the dry xane (Panabokke, 1988). The dry zonc of the Island comprises 80% of the
total dense forest cover of the Island. Most of these forests havie boen replaced by
scrub jungles as a result of slash and bum agriculture, illegal felling, fire, irrigation
schemes, and agricultural expansion resulting from a growing population,

Owver the past few vears, natural regeneration has received increassd attention due to
a Cniluee to cstablish cxotie troe plantations in the drv zone {Popham and Meil 1994;
Broown and Miller 19%4; Perera 1994).  Thus. attention is now being paid to the
svatematic management of chena serubland and disturbed forests by silvicolturally
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assigted natural repencration processes, There will have to be a considerable amount
of rescarch both to identify and improve silvicultural methods.

During September 1993, a silviculturally treated 1352 m® plot was cstablished in
scrubland of the Dambulla Arborctum to menitor the changes of the vepetation over
time. It a2 thought thal information denved from this plot will help in the
rmanagement of arcas with a comparable history, to conscrve forest diversity and 1o
promote the sustainable use of forest resources.

Thi: geals of this study are to:

- document plant diversity of silviculturally teeated dry zone scrub vegetation

- provide long-term data on the growth, mortality, regencration and dynamics
of troe specics

- prepare an mformation base far dry zome forest management

This paper summanzes the structure, composition and dynamics of the study plot
over the last three years.

THE STUDY SITE

The Dambulla Arboretum is located at latitude 7°51°34" Morth and longitude
B0P4028" West and 18 about 140 kin North East of Colombo and 180 m above sca
level. The total area of 1457 hectares compriscs 3,64 ha of Arboretum and 10.93 ha
of woodland., The Arberetum lies in the dry zone a fow kilometres from its northem
boundary with the intermediate zone, The mean annual ramfall in the NE monsoonal
period (October to December) is 343.1 mm, In the twelve years from 1978 to 1984,
droughts have averaged 219 days which is 60% of the year (Popham and Neil 1994).
The average day wmperature is between 28.1°C and 29.6°C while that in the north-
east monsoonal period 15 25.1°C to 25.9°C. According to the USDA soil taxenomy
of 1975, the soil i the arca is classified as an Alfisel (sub-order ; Ustatls), Cramer
(1993}, has identified three main vegetation types in the Arboretum viz., tropical dry
(mexed) evergroen forest, moist tropical semi-evergreen forest and scrub jungle. The
dry {mixed) cvergreen forest consists of evergreen and deciduous species and it is
dominated by Mamilkare hexondrg,  Chlorogylon swietenia, Vitex altissima,
Syzygtum cumiini and Chukrasia labularis, Inthe moist tropical semi-evergreen type
the domunant specics are [DMallum ovoidenm, Schieichera oleosa, Manilkara
frexanara and associated species such as Chlorocylon swietenia, Drypeles sepicria,
Grewle damine. Generally, serub vegetation comprises relatively smaller trees (1.5
to & m high) such as Bowhinia racemesa, Plerospermum suberifolivm, Cassia
roxburghil, Dichresiochys cinerea, Mischedon zevianicns and shrubs, particularly
of the Buphorbiaccac, such as Croton oromaticns, Securinego lencopyrus and
Prvlianthes poliphpdlhs.
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METHOD

Ecolegical studies for taxcnomic purpose were imtiated at Dambulla Arboretum in
| 991 {Cramer 1993), Seedling recruitment and morahity {Popham 199%) and trec
parameter relationships of selected species have been studicd (Samarasinghe 19935)

The study plor, silviculturally assisted wsing the Popham Methed {Appendix - 1) 1n
1991, was chosen as the focation of the study as it was considered to be relatively
high in diversity and it was close to the cantrol block {No treatment) for companison
purpases.  The plot was divided into seventzen 5 m sub-plots using 2 central base
line drawn across the nuddle of the longest fargest axas of the plat, Inoall of the |7
segmented sub-plots, trees above 1 m in keight weree measured for height; individuals
less than | m were measwred for girth af breast hedght {gbh); the number of shrubs
per sub-plot was obfamed; and all individuals coumerated in 1993 and 1994 wore
histedd, Im 1995, all individuals wers numbered vsing alununium Lags and tress above
3 em ghly were measured for grth. Girth measurements at breast height of coppicing
trecs (== 3 sprouts) with two larger sprouts were measured and their mscan was
caleulated. Heights were measured for the trees below 3 cmoingbh,  The species
recorded on the plat were grouped for canapy, sub-canopy and shrubs (Dits 1997,

RESULTS

The 1352 m* plot sample for trees in 1993 included 25 species in 23 penera from 13
families, which increased to 45 specics in 42 penera and 19 families bw 1995 (Tabic

1}
Table 1. Changes in the number of families, genera and species hetween
1993 and 1995 in the study plot at Dambully Arboretum,
1993 1994 1995
Familics 13 1% 19
Geneea 23 34 42
Species 23 36 43

Ten dominant familics and their relative diversities (RD = Mumber of species in one
faruby [ fotal number of species x 100} are given in Table 2, The most diverse
familics in 1993 werg Sapindaceae (RD = K.38) and Euphorbiaceas (RD = 8.58)
while in 1995 they wore Eupborlnaccac (RID = 13,32} amd Rubiaceas (RD = 13.32).
The famly Rutacese showed an increase in RD from 4.44 to 11,11 within the study
period
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Table 2, Belative diversity of ten domiant Tamilies in the study plot at
Dambulla Arhoretum.

Familv Namc Relative Diversity

1993 R 19495
Caesalpumacsie 4.4 44 4.4
Ebenacene 4.4 4.4 4.4
Eupharbiaceac 8.9 11.1 13:3
Myrtaceae 22 4.4 44
Mimosaccas 22 s 2:3
Rutaceac 4.4 67 11.1
Rubiaccac - 1.1 |3.3
Sapindaceac 8.0 LB 8.9
Tiliaceae g4 4.4 4.4
Vorbenaecas a.4 4.4 a4

The ten most commaon species and their elative densiy (RD = number of individuais
of a species / total number of individuals of all-species x 100} and relative friquency
(BF = pumber of plots mowhich a specics i8 fousd  Ofrequency) F suet af all
frequencics) wers calculated (Table 3)

Tahle 3. Relative density {RD) and relative frequency (RF) of the 10
commonest species for 1993, 1994 and 199500 the study plod at
Pramsbulln Arboretunm.

Yaar

mpcks Mame 1993 1wag [LL5

BOD RF ED RF RO RF
Chlorovion swictenia ER Y B.A 3.4 55 34 54
Ihichirostockys cinerea 0 132 125 4B a 33
Phytlanthus plovphyilug 574 129 405 98 378 65
Maiehinia Facemaia 1.5 3.2 4.7 2.0 8 .8
Allophvlles serratus 10 6% &0 34 ad 35
LNozpvroy fervea e =m 4.7 5.2 0.l 6.4
Grewia damine o 2% T . 29 A5 0 Th
Memecvlon untbellatum 45 08 48 22 40 5.3
Prerosmerm i subertfolim G 43 0% 27 085 35
Supindus emarginale 03 54 |.4 3.5 0% 47

Fopodupdadivs amd B, cinerea showed higher denzities during the study peried buat
thoy declined from 14.07 to L0058 and 5744 to 317,75 respectively, As a result of
new recruits of other species, relative densities of P pofluphelive and £, cinereq
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declined from 5744 to 37.75, and 1407 to 1058 respectively, Begause of the
recrultment of seedlings, 5 cmint showed increment on cach cccasion.  Among
selected timber species O swiefenia showed the highest relative density (Table 4).

Tahli 4, Relative density of selected timber species in the study plol.
Species Name Famuly Relative density.

. 1993 f 9 FuS
{drypetes yepiaria Euphorbiaceas wes 0.1 0.1
Meaniikara hexandra Saparaccac — - 0.1
Chlorocpion swietenia  Rutaceae 3h 34 3.4
Cassia roxburihii Cacsalpiniaceac L. 1.0 0.9
Digspyros ehenur Ebcnaccac 0.5 .5 5
Vitex altissima Verbenaceae 0.3 03 0.4
Syzysrivm cumini Mvriaceae .3 0.4 .5

The Shannon Diversity Index and Species Evenness {Magurran 1998} were
calculated for cach wvear (Table 3).  Considering the overall diversity, species
richness increases from 1993 to 1995, Comparisons of the diversity among layers of
the vegetation showed that the scrub was high in diversity,

[able 5 Shannon Diversity Indices and Evenness of Canopy (C), Sub-Canopy
and Understorey (U) species during the study period.

1953 1944 1085
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The sources of regeneration of sclected canopy and sub-canopy specics are given in
Table 6, . swictenia and 8. cumin showed the highest number of germinants for
canopy specees and (5. damine for the sub-canopy. Leptsenathes tefraphyllo showed
the highest coppicing ability within the study plot,
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Table &, Source of regeneration of selected canopy (C) and sub- canopy
{(5C) species in the study plot.
Source of Regeneration Seedlng Coppice Reat
Canopy
Chioraxyion mderenio 1% 9 3
Dicpyros ehenwm -- - 3
Syzvginum cumam I3 I +
Ml feorg hexandre 2 = -
Sub-Canopy
Cosgda Foxhwraiil fi I "
Lepizsanthes fetraphylla 11 10 "
Cirewia damive 19 7 -
Hridelio reqisa 4 2 "
MSCLUSSION

Matural regencration arises afler natural of mas-made disturbance. Mo species
adaprs to all kinds of disturbance and thercfore it 15 necessary to know whicl species
appears after which npe of disturbance, Woodland dreas of the Arberctum arc
dominated by different understorey spocics such as £ polvphpliug, M umbellatum,
I3 cinorea and B dwmemiorem; The study plot was treated by the Popham Method
w1991 and cnumeration was started in 1993, Seven ploncer species vizy P
poivphviive, O veocfrgahil, M wmbellotum, G damine, Pityranthe verecasa, and
Trema artemalis were recorded e 19693 which increased to cipht affer Fremna
fomeriosa was recorded in 1994 OF these, I podlypidly recorded the heghest
relative density of more than 35% aver the study period. Two main canopy specics,
mamely £ eferm and 8 cumind, regenerating from rool stock, were recorded in
F993. Recnuitment of main canopy species was started in 1994 after recording
Lepgretes sepdario while Manitiara hexandra was recorded in 19595,

Closer inspection; however, reveals a number of clear changes in the dynamic
process. Reomutment of specics accelemated during the study penod.  There was a
clear fluctuation in species richness betwegn 1993 and 1994 (44%) amd 1994 and
1995 (23%) respectively (Calenlated frome Table 1), This iz also cvident in the
number of familics and gencra betwesn 1993 and 1994, The number of famibics
moreased by 1 from 1994 to 1995,

In the study plat, P pedyphallis provides a canopy for seedling growth.  Swols of
coppiced O wwigtenia, Mleropernnim suberifoium cte. in the plot freguently have the
coentral stem removed during shifting cultivation.  This suggests that the coppieing of
these species promotes the regencration progess by amcliorating the hash dry zone
climate and creating 8 microchmate for seedlings o germimate ot different
successional phases in the study plor
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From the increase in the Diversity Index of canopy specics. it i evident that the
germnation of canopy seedlings has been cneouraged by existing stte conditions as a
result of the Popham Method and earlv canopy cover from coppiced species.  The
numer of species recorded from the sub-canopy and shrub layers also shows an
mgrease. Famlies such as Euophorbiaceae, Rubiaceae and Rutaceae showed greater
thiversity in the plot in 1995, The Euphorbiaceas was represented by 3 canopy and 3
understorey specics while the latter two each were repeesented by one canopy, one
sub-canopy and two understorey spocics.  OF the dominant familics in dey mixcd
evergreen forsst {Duttus 19977, Moliaeeae and Moracene were not recorded.

Observation indicate that the source of regeneration within species is from seedlings
and thiat this is the main source of rogencration in the studv plor  Profuse soed
producing {rees of O rovburghty, & cumimt and O swigienic-are found close 1o the
plot, but other scedlings are probably produced from seeds dispersed by wind and
birds.  Early seed production by O swieteria and 8 cumind rogencrated from
coppiced troes within the stady plot, bas increased the number of seedlings of these
Spedies

Litter accamulanon, decomposition rates and nicrobial activity are factors which arg
also important i the dvnamics of all Vegetation successions - a8 vwell as the dry zone
vegetation ilself.  Colonization of herbacecus legumes on the degraded areas is
mmporiant for fising niteogen and to improve the soil. Except for tree legume species.
no herbaceous specics was recorded from the study plot

The man issue here is to deseribe the changes in scrub vepetation as a result of the
Papham Method and to miroduce it for the restoration of the degraded dry zong, Itis
quite clear that the changes in the study plot are 2 consequence of the Popham
Method. Further studies of the changes in growth rate, mortality and recruitment for
the spectss groups ane needed - this should help to describe follow-up changes.
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ATPENDIX -1
THE POPHAM METHOD

The traditicnal cultivation practise adepted s the drv zone has reselted in
seologically undesirable and cconomically low productive chena scrub lands, The
competition by prasses and creepers and physical threats such as prolonged droughts
and fire influence the forest regencration on these lands

Mr F.H. Popham has developed o silvicultural method that assists natural
regeneration on-abandoned chena lands, It promotes indigenous and endemic species
10 recolenize the dry zone landscape and improve the biologieal diversity, it provides
a habitar for native fauna, enhances the spil water retemtion properties, and also
decrenses the fire hazard in the dry zone,
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The methed releases young trees from undesirable competition and profocts them
from firc. The modus aperandl controls grasses (Tmperata cvlindrica, Penrisetum
spd, and excludes erecpers (Carisse spinarm, Thodalia asiaica) and thomy
shrubs such as (Randia dumeniorum, Gmeling asiorica), This enables voung trees
o grow at-a faster mte than would otherwise have been possible, reducing the
problem of compétition from repressive species.

After & new area is opened, the ground sanitation programme continues for several
roumds per year until the new canopies form a dense, closed forest which takes over
s owan ground control,  But the voung trecs are still susceptible to damage by
erecpors and gareful control iz needed,  Exposure of the rreated scrub te diect
sunlight stimulates sew recruits.  These seedings are profected by stakes to avoid
damage from subsequent ground sanitation and their progress is monitared,  The new
reciutls in cach season are marked by diffcrent identification pegs.

Protecting the land from firc is also a prioritv. Fire paths are maintzined inside the
weadlands and these divide the land into gmall blocks. The tree sanitation program
ts done during the dry scason for profection of existing trees from fire and cyelones
and removal of cpiphytes harmful to the trees.




