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The UNESCO-Biosphere Conference of 1948 Ihigtmlightcd : 

(a) the intimate and inextricable relationships 
between man and his environment; 

(b) the extremely delicate nature of thc cquilibrimsaa 
in eco-systcms; and 

(c) the destruction and degradation of environments 
that have already bccn caused by the 
extravagant a d  unwise usc of land and natural 
resoarrces , 

and drew attention to the ufgcnt need for a more 
rational approach to the use of resources. 
As a follow-up program, MAD was officially started in 
1971 as an iratcrdisciplinary program of rcscarch 
emphasizing an ecological apprc.ach to thc study of the 
relationships betwccn man afid his civiromcnt. 
Its main objcctivc was to devclop thc basis, within the 
natural and the social sciences, for thc cconscrvation and 
rational usc of nature and the resources of thc Biosphere. 
This program now has National Comittecs in about 
100 countries and about 900 Research Projects arc in 
progress in these countries. 

In Sri Lanka, the Msn and the Biosphere activitics are 
coordinated by the National Scicncc Council and are 
directed by a National Committce which was appoirttcd 
by the Ministry of Scientific Affairs with the concurrem 
of the Ministry of Education. At thc outsct thc 
Committce noted the vcry rapid dcstructicn that was 
going on of the few remaining natural forests in thc island 
and the acutc shortagc of persmcl trained to carry 
out envirc~nme~ltal studics. It was obzcncd that wc 
had only about 20,000 ha of relatively undisturbcd forests 
in the whole country. The committee thcrcfore 
decided to give high priorities to thc cstablishmcnt 
and protection of biological rcserves and to tb.c education 
and training of personnel in Environmental Studies. 

It was also decided to sponsor field studics in the 
following areas : 

(a) the ecology of selcctcd natural commmities 
with special attention paid to the role of 
r n y ~ o r r ~  in tropical rain forests, 

(b) the impact of man's develogmcrat activities in a 
seloctcd area, 

Qc) tho study of patana grasslands with emphasis 
on methods of making them more grsductivc, and 

(dl monitoring of pollution from industrial sources, 

The actual impleanetantion of the studies wcre 
dclaycd by l imitaticns of personnel aid facilities. 
Activities wcre iuitiatcd iu 1975 cm a mcdcst scalc with a 
socio-economic swvcy of a fcw sclectcd blocks in the 
Kalawcwa arca with furds from the National Science 
Council (N.S.C.) In 1977 activities w r c  cxpandcd with 
additicaal funds from the N.S.C. Soon aftwards a very 
generous grant from thc Mahavcli Dcvelopmcnt Board 
for cquiprneilt vnablcd us to begin thc monitoring of 
thc physical cnvironnncital conditicns in the 
Kalawcwa area. Two offcrs of aid for equipment from 
UNESCO a ~ d  the IFS wcre also accepted. 
Wc arc deeply gratcful to all thc donor agcacics for their 
assistance. 

All thc co-ordinators of thc MAB projccts and the 
supervisors of thc various studics have givcn thcir servims 
in a purcly honorary capacity. They have worked 
wldcr vcry difficult conditjous, at times, cven without 
any Rcscarch or Technical Assistants. 
As wc can give the assistants only temporary 
appointments many of thcm lcavc on gctting pcrrnancnt 
assjylmcnts c1scwhc:~c. This has dclaycd work 
eonsidcrably. Still wc have m d c  a substantial 
amount of progrcss and scvc~al studics have h e n  
wmplctcd ar.d publish-cd. This has bccn possiblc mainly 
because of the dcvotcd scrvicc of thc co-ordinators 
and thcir w-workcrs, and thc supporting scrviccs providcd 
by thc National Scici~cc Council. Tb.c pprcsca.t Sccrctary- 
Gcnc~al, Dr. R. P. Jayawardcna, his grcdcccssor, 
Dr. Ncil Jayasuriya, the Dcputy Sccrctary 
Gcncral Mr. Ecslic Wijcsiagb.~ and t1.c N.S.C. staff hus 
at all times given thcjr fullcst co-o~cration ar.d assisfa~ipece. 
The Chairman Mahawcli Cevclclopment Board, 
Mr. D. Ladduwahctty, and the 
Gcncra1 Managcr Dr. WaPlcr Abcygunawardcna 
took a prsoml jntcrcst and assisted US in 
numcrous ways in tF.c Kalawcwa arca studies. I wish 
to rccsrd hcrc our simcrc ap~]rcciatian of, ar.d grateful 
thanks to all of them and to ell participants in thc 
projects for thcir wry valuable ccrntributisps to thc MAB 
program in Sri ~~. 
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Man and Biosphere Reserves 

M .  1 3 U S H 1 2 A K A . J A H  

1 lie need for bin ~ntcnzatlonal network of protected 
r~ptes@!aativc areas on Biospheres of diffclcnt ecosystclns 
was racoguizccl by the Iliternational Coordinating 
Council of UNESCO at its f ~ s t  meeting in 1971. 
C O ~ B C ~ ~ L C I L ~  to this decision, arosc MAB Project No. 8, 
tdthcti"The Conservation of llatwal areas and the genetic 
q a t ~ t i a l  they contain". The pro tectcd areas 
reisagaizcd under lhis M U  Projcst No. 8 arc rcfcsr-cd 
to as Mali and Biosphere rcservcs. 

Mter the second sesslou of tlic lateruat~onal 
Co&d#laling Coullcil of the UNESCO in 1973, a panel 
usl Man and Biosphere Reserves was formed to dcvise 
criteria and guidelines for the selection of Man and 
&sphere Reserves. The characteristics of the Man and 
BiaspAere Rcserves as  sunmarized by the panel arc 
a5 f'oUows :- 

1. J$lospl~erc rcservcs will be protected areas of 
land and coastal environments. Together thcy will 
constitute a world-wide network linked by 
hternational understanding on purposes, standards 
aud cxchange of sciantific informat ion. 

2. Thc ~ietwork of Biosphere scscrves will include signl- 
ficant examples of biomes tlxougiiout the world. 

3.  kach biosphere reserve wlll illclude one or more 
of the followi~~g categories, 

(a) Representative examples of natural blomes 

(b) Uuique communities on areas with unusual 
11at ural fca tucs  of exceptional interest 

(c) ExampJes of Iiarmon~ous lal~dscapcs resulting 
from tradit ion.al pat terns of land-use 

((0 Exallzplec of naodlfierl or degradcd ecosystem 
capable or hcrng restored to nzorc ~iatural 
(;onslit ions. 

4 Each biosplzerc reserve should bc large cno~lgla to bs: 
air effective conservation unit, arid to accommodate 
diffcrent uses wi tltout conrl ict. 

5 .  Biosphere r-cscsvcs should provide opportunity for 
e~ologlcal research education and 'training. 
They wiJ 1 have part r cular val uc as benchaarks 
or standards for measurement of long-term chkkd~ges 
in the biosphere as a wlvllole. 

6. A biosphere reserve must have adequate long-term 
lcgal protectiou. 

7 .  In some cases biospliere sescrves will coinclde with, 
or i~icorporate existing or proposcd protected areas, 
suclt as national parks, sanctataries or 11atnsc 
rcservcs. 

Therc arc a number ol' special foatuus.cs ~vhich make tltsl 
Man and Biosphere rescrves diflerellt to the otlier inter- 
national programmes for protecting arcas of land for 
various purposes such as arcl~aeological or f~isturical 
monuments, or sites of cultural landscapes. 
The emphasis in selection of some of these features 
is on representative samples of major 
ecosystems rather than on those that are excaptional. 

-. they form an international network in whiclz the 
international character is ensured by an excllmge 
of information and personnel thouglt MAB 
Committees and MAB technical notes 

they provide for manipulative research in 
portions of the reserves 

- they combine co~~scrvatio~~, research education 
and training as major objectives 

- thcy play an integrative role with local 
populations whose social and economic activit~es 
comprise a s ignificant management input, 

- they focus their efforts on the relationship 
between man and the biosphere. 

The commencement of dewascat~ng of Man and 
Biosphcre reserves in Sri Lanka c o m e ~ ~ c s d  in 1971 
and to-date a total of thirty six Man and Biosphcre 
rcservcs totalling 316,617 acres have been. 
demarcated to represent the various ccosystemz In thc 
country. Tlte areas have been selected from the 
different climatic zones namely montane, wet, 
~ntermcdiate and dry zones, and represent tlae difEcren( 
types of climax vegetation sncl~, as the tropical wet 
cvergecn forests, dry mixed evergreen fores ts, 
patanas and savannah woodlands. The only forest type 
not convened by the biosphere reserves is Mangroves. 
The activitics performed by the Forest Department in 
tllese man and biosphere reserves are purely protection 
and maintenance of poles that are fixed along the 
boundaries and the nameboards. It is regretted that no 



feseafch activ~ty is performed by the Forest 
Departaent staff in any of these Man a,nd Biosphere 
reserves. The constraints that hinder research studies 131 

these biosphere reserves by the Forest Department are 
inadequate staff and lack of qualiiied yorsormel. 
Research on endemic tree species and growth rates are 
beiag carried out ill the Sinharaja reserve by scientists 
from the University of Srj Eanka, Peradeniya. 

'Tho Si~h~raja, MA$ reserve5 in the wet-&one which is 
22,000 acres in extent and the Hwuln-Anadwdawa 
reserve which is 130,000 acres in extent, in the dry zone, 
have been, granted internatio~~al MAB standards by tho 
UNESCO. Funds for the maintenance of the 
Man and Biosphere reserves are m t  from the 
National Science Council Grant. 

Under the Man and Biosphere Programme, it is proposed 
to undertake the following activities during the next 

p a r  in addition to the present functions pc~fc>rrncd 
by tlze departmental staff, in tll.cse rescsvcs. 

(1) opening of perlnallent groxvth, or ~ncrcnne~rial plots in 
every biosphere to obt a ln yuan t ~talive datil c\n 
growth oC the va~ious indigenous spccics. 

(2) identification and collectioiz of herbariunl 
specimeas in tho 

(c) Nellikele biosphere reservs: 

(3) opzning of MAB reserves in the coastal region lo 
cover tl:c Mangrove forest type. 



M A B Studies it1 Sri LanLa 

Preparation of Check Lisis and Handbooks io the Fauna and FIora 
B ,  A ,  A B E Y W ' I C K R A M A  

Sri Eaaka, even though it is a relatively small country, 
has a wide range of errvironmental conciitions aad 
consequently a rich and interesting flora and fauna. 
At a vel:y early period ihis attracted many famous 
fmleigu scienlists. I,irui~.acus hilnself worked on. a colle~tioll 
of Ceylon plants wllcn he was in Leyden and he 
publislied his "Flora Zeylanica" in 1747. 
Somc of his pupils came here and nzade col1ection.s 
from ihc island. By 1900 Ceylon, as it was then called, 
was on.e of the best botanized tropics1 islands. 
Practically all their fiudii~gs? however, were publ.is11cd. 
id foseigrl jour~~als and often 1.n continental European 
languages, and most of tllem are not readily available to 
workers jn Sri Lanka. This and tile inad.equacy, and in 
some inst~iiices the total absence, of guides or handbooks 
to the flora and fauna have been a serious I~andicap 
fbs biologica.1 'field. studies in the island. 

The main objeclivc of t l ~ c  prescn.t psoject is to 
prepare 3aclcgroun.d literature on the local plants and 
animals. 11: was started in 1977 and is centred in the 
Biologica.1 Laboratories of lhe Univcrsily of Colom,bo. 
Und.er this project, specimens are collected and identified., 
and all available literat~~re is collected, studied and 
collated. Usiag this infomation Check Lists of specics, 
kcys to a l~d descriptions of Gerleera, and Handboolts 
for tl~eir ident?fication are prepared. The 
co-ordina,tors are Professor B. A. Abeywickrama 
(Flora studies) and Professor K. D. Arudpragasam 
(Fauna studies) and th.e pril~cipal collaborators are 
Profcssar R.  N .  dc Fo~rscka, Dr. (Ivirs) Uinarance 
Coomaraswamy, Dr. (Mrs) Kaliti Abeynayake, 
Dr. S. Kotagama, Dr. (Mrs) Thelma Gunawardeiaa, 
Mrs. Raujiui Ratnapala, Mrs. P. Arulgnanam, 
Mr. M.  A. R.  Jansea, Miss. I .  Koielawala and 
Mrs. L. I<. Seuaratna. 

Flora stndies: A Handbook to the Families of the 
Monocotyledonous Flowering Plants has been 
completed andis now in press. One on the Djcotyledo~ous 
plalrts is in preparation. As a revision of 
Floweriug Plauts of Srl Lanka 1s bcing carried out m d e ~  
another projeci, studies at gencric and specific levels on 
flowering plants are not bc~ng done under this project. 
As regards flowerless plants preparation of Check 
Lists of t l ~ e  following have been completed. 

E'resh Watcr algae 
Liverworts 
Mosses 
Ferns and Fern All~es 
Fungi parasitic on plants 
Muslzrooms and Toads touls 
Soil Fungi 
Fungi associated with lnsccls 
Macrof~ingi 

160 genera 580 spccies 
69 ,, 190 ,, 

174 ,, 575 ,, 
93 ,, 320 ,, 

255 ,, 750 ,, 
53 ,, 380 ,, 
63 ,, 150 ,, 
62 ,, 160 ,, 

106 ,, 530 ,, 

Several guides and Handbooks to the Genera have also 
been prepared and the present position regarding 
publica~ions is as follows :- 

I .  Acliccklist oftlie L ive r~~ar t so f  SriLanka. 
(B. A. Abcywickrallza and M. A. B. Jansen) 1978. 

2. A. cllccklist of thc Mosscs of Sri Lalika 
(B. A. Abeywickiama and M.  A. B. Jansen ) 1978. 

3. A checklist of the Pteridoplzytes of Sri L a ~ k a  
(B. A. Abeywickrama) 1978. 

4. A Handbook to thc Fungi parasitic on plonts 01 Sri 
Lanka (U . Coauzareswarny) 1979. 

5 .  A Handbook lo the Agarics of Sri Lanka 
(U . Coomaras\vaozy) 1979. 

G .  A Handbook to the Frcshwaler Alg;~c of Sri Lanka 
(,Part I) (E. A. Abeywickrarna 1980). 

7. A Ha~ldboolc to lhe Soil Fungi of Sri Lanka. 
(U. Coonzaraswamy and R. N. de Fonseka) 

8. Tlic Families of the Flowering Plants of Sri Lanka 
Part I - Monocotyledons (B. A. Abeywickrama). 

Faulra studies : Checklists of Land Snails, Mosq11itoes, 
Amphibisns, Reptiles, Birds and Mammais have 
been comnpleted. Some of the111 are in the process of being 
published. The preparation 01 the Check List of 
Buttcrflics (I28 genera with 240 species) and Ants 
(64 genera with 225 spccies) is nearing completion. 
The check list of Rept iles includes 5 families and 8 gen.era 
of chelonians, aild 5 families and 27 genera of 
lizards of wlticll 7 genera with 13 species arc endemic. 
In addition there a.re 21 other endemic species of lizards 
ina,king up a total of 34 endemic spccies. 
47 genera of snakcs have been listed, 4 of thcm bcing 
cndcnic. The total number of e~~demic  species of snakcs 
is 38. The crocodiles are represented in tlze island 
by a single monogeneric family. 

Tile cllecklist of Land Snails brilrgs together information 
~clating to Sri Lanka on this group for tlie firs1 tim, 
and includes 23 familics, 64 gencra and 266 species. 

In addillon to the checklists, illustratedficld kcys have 
bceiz pceparcd for the amphibians alld mammals. 
Short dcscriplions of the species lzavc been mzdc 
using mostly thc extcr~ial fcatures that are casily secrf in 
tile field. These would help laymen jvitli little tech~ical 
knowledge to make quick on tlie spot ~dentifications. 



Ecology of u Montane Forest in Sri LaraIra 

Montaue forests, OILQ oof the natual  vegetation types, 
which play an important role in water retention and 
rclease in the catchment areas of this country are also the 
home of 413 endemic plant species. These endemics 
constitute 50% of all the enclemics in Sri Lanka. 
Despite the importance of montane 
forests, few ecological studies 
have been done in them. Most of the work carried out 
in these areas are related to taxonomic studies, 
This project was initiated to gather basic ecological 
information from a natural montane forest in Sri Lanka. 

The aims of this project are the following: 

However the dominant speclcs based on 11e1ght are 
Mastixia tetrandra var. montaraa, GaIoyhyBllumwalkeri, 
Syzygium revoluluns, Celtis cisatrssmonnea and Raichdia 
wilagirica. The population density of the species 
recorded revealed that each. of 7 species arc rcprcscatcd 
by one individual. They arc Kadsnra heterorlila, 
Lasianthus vmians, Micrococa oligsndra, Phdhlis 
notoniana and 3 unidentified species. 
These species may be considcrcd very rarc rn! this forest 
It is also interesting that as much as 74y; of rllc 
species are represented by less t l~an 50 individuals cach 
in the sampled area. 

(a) Phytosociological studies of the forest Endemics: Among the 90 species recorded in this s tucty 
40% (36 species) are endemic to this country. 

(b) Elucidation of causal factors responsible fox When individuals are considered it i s  found that 48 
possible species associations of the individuals enumerated are endemic. 

(c) Conservation of endemic s~ecies 

The Hakgala Strict Natural Reserve was selected for this 
study due to tlae relatively undist~irbed nature of its 
vegetation, easy access and close proximity to the 
Botanical Gardens. It has an altitudinal range of 
d7OOm - 2158m, is rather hilly with steep slopes and 
rocky outcrops. Soils of the alea belong to th.e Red 
Yolbw Podzolic soils with a thick humic A horizon. 
The mcafi annual idainfall of the area is  2154mm and its 
mean temperature is 15.6"C. 

Merbarlum specllnells ncac collcctcd from plots 
(each 25m x 251x1) demarcated on the North-eastern slope 
of the forcst. The overall Ete~gl1.t of the vegetation was 
about 12 - 15m a ~ l d  it was passlble to $ifferentiate 3 
different strata viz. a canopy laycr of 12m and a b o ~ e ,  
sub-canopy layrr of 9m - - 12m and an understorey of 
6m and below. The canopy layer was rclativcly closed 
and continuous. Eve11 though little light reached the 
grouml surface of tlae foscsl, a dense ground vegetatio~~ 
was present in most plots. A mean density of 3720 
individuals per hectaxe va s  recolded. 

The largest ~;lrtJz size recorded in the area was 240 cm gbjl 
depicted by Picus microcarpa. From the d~strlbut ion or 
individuals in diffe~cot girt11 s ~ z e  &;lasses 64 % of thc steuxs 
sampled belonged to thc 15cm - 29cm girth class; 
only 1.5% belonged to the 120cm and ovcr girtla class. 
Despite L11e low dens~ty of stems in thc higl~est 
girth class they xcprescr~ted as many as I6 specles. 
All the individuals over 15cm gblx belonged to 
35 families, 62 genera and 90 spccies jl~cluding 6 that could 
not be identified yet. Families with Lhe largest 
represcntation of species wcro found to be Rubiaccae 
with 15 species, Myrtaceae arid Symplocaceae each 
with 8 species and Lauraceae with 7 specles. 
The distribution of species is highly localized. 
The minimal area of this forcst was concluded as 1 Ila. 

Dominance : The domlnant species and families in 
different strata of the forest based on density of 
i~adividuals are given in Table I. 

Of the 36 endemic species, 9 may be consrdered very rrzl*c: 
as each of then1 is only represented by less thall 
10 individuals in 1.25 l ~ a  of the forest sampled. 
These spccies are Lasiantl~us varians, Micrococa oliganrlrrr, 
Crtseamia tliwaitesii, Eleocarpus glandilifcr, Iqedyotis 
lesserlisam, Microtropis wallicldana, Pavetta 
involncrata, Sophora zeylanica afid Uropbyllun3 zeylauic~~m. 

Epiphytes: Orch~daceae replescnted by scveral 
species of Cirrapetalain, Eria bichlor, Exia baccata 
d1ld Saccolobiam were very comnaon cpiphylcs, ~ l i ~ l c  
others s~reli. as Medinilla fus doidsc, and Peperomia 
were also present. Psiloiirm sp , L)copod i~m spy 
2nd Vitaaria sp, werc soimc of the c p ~ p b y  l ic p~cl-idc~pl~j'tcs 
observed. In addit~ol,, a luxuriant glswth uT 
cpiph.ytic b~~yophytcs, indlcatlng ~ h c  Izlgh h uli~rdrly of I l~a  
forest envlronmcnt, was quilc abvic us h/:osl, ~f liot 
all, of these bl yopllytcs wele cpiphytlc on Ibc t r ~ ~ ~ k s  of 
trees and s l ~ ~ u b s ,  hardly m y  wen p t - ~ b c ~ ~ t  :IS epipbyllous 
epiphytes 

Liarrlav and Creepers: Formed a saibsla~llial portlon sf tho 
forcst floor. E-Iowevcr, very few lianils or uccpcl-s 
w c . ~  rccordcd over 15 cm gbh. Pipcr spp., 
Tetaastignaa r~~uricalum, Toddaliza asistica, Zanlhoxylom 
tetraspermurn, Tyloflora m d t i f l o r ~  and Morifsda umbellnta 
were among tJlc dolnillalit lianas and  crecpcr s i n  l1)is 
liego t a t 1011. 

Among shrubs of the grosuld ldyer Psychatria svp 
and Lasiauthars spp. predominated in most aseas of the 
forest, but on steep slopes a species of Indoralamas 
replaced them. Amsmum involucratum and Rubus spp. 
were also present to a lesscr extent on these steep areas. 

In apparently undisturbed areas of the forcst a gregarious 
cover of Selaginella \+-as found. 
Other herbs recorded were Pogostemon bcylaianes, 
Eitit~spemon sp., Bisporum sp., Qphiorrhizs sp., 
and also orchids like Phajl~s wallichi and 
Crisaathe veratibolia. 
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Ssi Studies Sinharaja 
J. MAHESFVARAN and I. A. U. N .  GUNATILLEKE 

Sinlraraja is h tropical lowland rail1 forest located ill 
the South-Westem region of Sri Lanlta with an extent of 
22,W acres (1 1 ,@I0 ha) which is JIGW a Man and 
Biosphere reservc. Leaving out the 
encroached and selectively logged areas, h o ~  ever, the 
oxtent of pidimary ferest rcrnaining may bc 
roughly estimated as 5,000 ha. 
Its general clim a tc, topography and soils have beell 
described by 1~4crritt slid Ranatunga (1959). 

Microbes in geil.eral and soil microbes in particular, 
play an importaut ro!e in lnaintaining tire equilibrium 
of this li~xuria~li and complex ecosystem. This study 
was initiated in Janua.ry 1979 lo compare (a) the total soil 
misrobial activiiy, (b) nn.at!ire aid. quantity of one 
important group of inicrobcs nxncly soil fungi, and 
( c )  total and. available ilu tricn.ts, in a primn.a~'y forest and an 
adj3cen.t deforestcci. area whicii at present is  a 
Dicraaopteris (S-Kcltjila) fernland.. Prcliliaiuary invcsli- 
gations were also rnacle to determine thc 
Nitrogel1 fixrag capaciljl of some forest components, viz. 
soil, decomposing litter and a survey of lnycorrhizas in 
seedlings and niature lrlunis cf the forest was also 
conducted. 

In our study, forest soils were found to be consistciitly 
more acidic (pH 4.5 - 5.4) than fernland soils 
(pH 5.5 - 5.8) agam, 111 contrast to ~ b s e f v a t i o ~ ~ ~  made 
by Joaclz~m and Kandiall who recorded a pH of 5.3 for 
botlt forest and fernland. So11 samples analysed from 
100 cm deep pits ~ndlcated higl~cr val~les for organic maltcr 
and moistu14e and lower values for soil temperature and 
pH ln tlzc forest tllall l i l  the fernland. 

Soil Mycoflora 

So far 64 different species inlcluding 10 ;Phycomycetes, 
6 Ascomycetes, 48 FungJ Imperfectl and 4 Mycelia Sterilia 
have been identified. TIie wood rotting Basidiomycetes 
have not yet been identified. The verllsal 
distribution of fcwgi shows a gr~dual  decrease from 
0-100 cm in forest soils, while la fernland soils a sudden 
increase at a deptli of 50 cm was shown. TIre qualliltr,tiue 
distribution of some microfhngi in tile forest and fernland 
soils arc found to bc diKerent. Trickloderma harzianum, 
Pe~id%Biakm simplicissimc~nn and to a lesser cxtent 
Axthriniaana armdiais predominate in forest soils while 
Enpeaicilliom ehrllcMi was the most domina~~t  in 
fernland soil and was absent from forest soils. 
Moriilia ssitopMajla was also recorded only from the fernland 

Forest 

to be abuudant in forest soils at Sinharaja as v~cll. 
as Kottawa (U. Cumaraswz;my, Perso~~al Coll-uzl.) 
were recorded in lower frc.cluei~cy i l l  sirbbc.~ scils.' 

Soil Microbial Acl i~ity  

The perccntagc ~leigkt loss, a mc:tsurc C L ~  JE I L J . U ~ I L ~  

activity, recorded over a perlcd of one ycal s h ~ r w d  a 
dccrease 111 tlic following o r d e ~  : Ctillieria In ft r\:l,)ncl, 
Dicranolatcris in forest and Dfcranopbcris in Il.xiilsnd. 
Iu the two cxperimelital plots tlic rktlc of wci gilt loss 
appeared to be pos~llhely con'clat~d vitl~ t l~c  amount of 
raiilfall cxcepl in thc casc of Dicranspteris ill forest. 

The rale ei' weight loss was s1o.we.r in tlie lcc.nllasd. 
than in all the forest sites sl!ggcstin.g a lowcr 
microbial. activity in tlre fendand as coml?a~cd will1 tlzc 
forest. 

The ppcl~~nillary expcr~lucnto ahcsccl  that u ~ l l y  wood 
litter fi-om tlre forest hxd ally dclcctable activ~ty. 
Of tlle 2.3 species studled, all but one 11ad c~~dotroplzic 
vascular-arbuscular mycorrl:i~i &:. Only 
Shorea trapezifolia showed ccto lropliic mycorrii i ~ ; : l  
associations 
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Hill Coulrlry Dry Zoue ol Sri Laukil for Economic Livestock Production 

S. $1 VASUBltA A4AN1~11Vl and R, RATNPa K UMAR 

I ;lo d r y  patanas or the natura 1 grassla~zds occun~~zg 
ITI  lire 11111 co~ultry dry zoac of SSI Lanlta arc situated 
otz tlze Easteril slope of thc Central rnnssif and 
corzslst of about 67,000 hcctarcs. About 25:/, or 
16,000 hcctarcs of palana. arc s~tuatcd on gently sloplatg 
anab wh~cla IS ~uit~ible for ecoizonuc I~vestock 
production psovidcd that this grasslal~d IS improved to 
carry add~t~ollal stock than ~t is carrying now. 
Most of tllc land 1s found 1rr tbc Uppcr TJva basln 
at nn elevat~olt of 800 -- 1500 mctrcs.' ' 

The Lem$ordture is moderate by tropical standards and 
ranges from l8OC to 2YC with a diurnal variation 
of 5°C to 10°C. The meal1 allnual rairlfall is aroulld 
1500 slvu of wlzich about 1000 mrn is received in the period 
Qctober lo Ja~zuary and the bdlance 500 mm in April 
and May. 

Tlie dry patam soil wds characlensecl ~s 
"Red Yellow podzolic so~l" 
and described as belng decp to very deep, well draliled, 
with a variable A hor~zon depending on the eroslon. 
Tlte tcxtiue 1s nioderately couse to moderately fulc, 
afid I l ~ e  s l n ~ c t u ~ c  wcak to modernte cnunb. 
Soilreact~on 1s acldic to slr~ngly acld~c wlth~ncreasc 111 

rainfall. Organ~c mhtlcr and lzltrogen are low to 
modcrdte, Phospl~orus, ~~otass~urn,  Magnesi u r n  and 
Calcium colzlent l a  low. Tlus shows t h a t  the so~ls are 
bas~cally su~(able lor cul t ~ v a t ~ o n  plovrded that tllc 
low fest 111ty level could bc corlected by proper fcrtrl~zer 
lrsatlne~~t n~td subssqr~cn 1 management. 

About 75.z to 9 0 2  of l lie plant pop~~ldt I ~ J I  cons15ts sf 
~~ZJ.SSCS,  and gene~.ally psescnts ths agpcaldnce of a close 
cropped meadow laad but coanposcd of 1 ussocky coarse 
grasses wh~clz have, both ~noryhol~gically arad 
glaysiol~gically p~oglessed towards a xerontoxplarc I ~ a b ~ t  
a d  thus beconacs lccs palatable except for tc~ idc~.  
,hoots. 2 ' 5  

The prilic~pal species of the grass complex are 
Themeda tremds, Arundjmella villosa, Euldiw 
pheothrh, Cymbspogon polyneuros, Eeter~pogon contortus, 
bclhemm ciliare. The tall mana grass 
glyaaabopogon confertMarous is dominant at Io\ver elevation 
and often in association with Themadn in  ravines and 
depressions. A small percentage of laerbeceous species 

suc11 as Medystis sp. Elephantopus scaber, Besrnodim 
tl.iflorom, Pterifliarna aq&w are also observed. 
Low shrubs like K ~ o x i a  platycarpa, Atylosia trinervia 
and Osbeckia actandra are also common. 

At present, the ruminant populatiolz In this area depend 
maiiily on tlie natural grassland, col~sistjng of grasses 
referred to ea~lier. Tlae carsyjng capaclty of this 
native sward was found to be extremely low. 
In a recent study, it has been observed that without 
dpplication of any fertilizer tlie dry matter yield in the 
first year varied from 1 0 0  - 2000 kglha, 
depending on the freq~reitcy of defoliation clipping. 
I-lowcver, in the second year there were substantial 
reduction in the yields and the highest beilzg when the 
sward was cut Illore frequently. Although application 
of aitrogen fertilizer increases tlze dry matter yield, thc 
response was found to be vary low, only about 7 kg 
of dry matter per kg of nitrogen applied compared 
to 25 kg of dry matter per kg of nitrogen rcported for 
~mproved pasture under local conditions. 
Application of fertilizers to obtain higher dry 
matter yield from the ~lative 
grass sward, therefore, co~xld bc u waetef~~l puactice, 

Bahed 011 the above, the ~a r ry~ i ig  capaclty of the ~lative 
grassland would be in the reglon of one animal for 
every 3 h.ectCares. But, cvon at srrsli a low stocking .rate 
there was a general reduction in tlie yield 111 ~ l x  secondA 
ycar reducing the carrying capacity to abotrt 5 hectares 
per animal 

rllcre i s  very little scope ol ~xnproved 
product~on and managcmmt techniques based sa ltatlve 
grasscs of the dry patana for economic animal prodaactisri. 
Therefore, it is imperative that tlacse pool. quality 
grasses with low rates of productivity be xcplaced w ~ t h  
high yielding improved quality grasses and legumes to 
make animal production to bi: an cco3.nomically viable 
proposi tlon. However, xeglacilsg tlae native grassas 
with improved pasture would not be possible uxtess 
sufficient organic naatter is incorporated into the soil 
in order to improve both the pl~ysical a d  clzemiml 
nature of the eroded infertile soil. Further, procuring 
sufficient organic malame in the region is 1101 practicable 
because of lai& demand of farm yard manure 
for vegetable; cultivation. Tlzerefore, tha only 
alternative would be to prodt~ce the organis mattes sa the 



land itself in situ whlch can be acltleved by the 
~dtivatioa of short duration crops, preferably legumes 
to  improve the fcstility status of the land before 
introducing the desired pasture species. 
I t  has been demonstrated in various parts of t l~c 
world that the fertility status of soils can bc improved 
by a process of pioneer croppi~lg by growing fertility 
rebuilding crops, especially legumes. 
This phenomenon was testcd earlier and it was established 
that soil fertility robmlding pi~neer cropping phase 
over s period of orie yeas before establishing improved 
species resulted in a five fold increase in the 
dry mattes yield of the pasture during the establishment 
par .  However, the question 
of economic returns from th.e pioneer ~ r s p s  during 
the first year was investigated only recently and 
it was established that growing maize i ~ a  the Maha 
season followed by a crop of horse gram in the Yala gives 
the highest economic retusns with the prevailing prim 
structure for these p r ~ d a s t s ~  

The yields obtained from maize (grain) and horse gram 
(seed) are 1 167 and 1 148 kglhectare respectively. 
Because of the variable nature of price for these products, 
changes in the cost of production, and above all tlag 
benefit accrued to the pasture established subsequently, 
it would be difficult to predict the actual cost-benefit 
ratio of this operation. But, it would be reasonable to 
assume that the expenses incurred can be recovered 
without much difficulty. Another combination, but less 
attractive under prevailing prices, is maize in Maha 
and Kurakkan in Yala. The grain yield of Kurukkan 
was estimated to be in the region of 800 kglhectare. 

The Paspalurn dilatatum (Poir) pasture established after 
pioneer cropping exceeded the control treatment without 
pioneer cropping by 100 to 200% depending on the type 
of pioneer cropping combination during the first year 
and to 200 to 300 % in the sewlid year. 
The most interesting obsesvation was that the treatment 
without pioneer cropping or the control gave the 
same dry matter ield both in the year of establishment 
and in the secon H year. The yield was around 
l a 0  kg/hectare/year which is comparable to the native 
sward which it  has replaced. However, milike the native 
sward tlze digestible organ~c matter (DOM) is around 
55 % and was neither affected by different pioneer 
cropping treatments nor thcre is any difference 
observed between the 1st and the 2nd year. 
Another desirable feature observed was the number of 
weeds in the treat ~zzent wl thou t pioneer cropping, 
where four or f ~ v e  weed~ngs were required both 111 the 
establishment and the secoa~d year while the number of 
weeding required in tlae piolicer cropping treatments 
was two and one respectively. This is due to the vigorous 
growth of the pastuxe which kept the weeds under control. 
This is a reat advantage and ~ninimises cost of establishment 
and subsequent rnauagelnent due to infrequent weeding. 

Management studies on improved pasture established 
after one yeas of pinricer cropping were also 

undertakes to evaluate the production ~zcrtclil la1 of one 
of the popular pastme grass that was identified 
for dry pataaa area namely Paspaium dilatatum (Pors) 
7'lnis is a pasture grass exl~ibit~ng a low and 
spreading habit, ideal for grazulg, forrns a dense 
s~vard and prevents erosion on stccpc~. s1trp.x 
and also has a very rapid recovery growth. 

$he two a s p - ~ t s  that were sludicd itre rts mspunsc to 
(1) Dlffcrell t nitropat Ievels (2) Cutting frcq uencies . 
The nitrogen levcls were 0,75,150,225,300 kg of 
nitrogen jbalyear. The cuttlng frequencies ~lcro 313 
days and 60 days. The parameters rmeasa~red wcrc, 
dry matter and di6estible organic maittr  (1)01\/1) 
by in vlars techmquc5. 

From this experj~aent it may be co~lclatded that : 

1. There 1s an Increase in both tlie dry matter 
and digestible organic matter yicld with iazc~ease in 
the level of N and this was most siglaificar~t wh.cn 
the pasture was cut at 2 moiltlis interval. 

2. Significantly higher Bsy matter yield for some 
nitrogen treatment was obscrved wlten sut at two 
months interval but at lower nitrogen levels 
because of reduced digestibility, the total 
digestible organic matter was not significa~t. 

Another experiment was conducted to evaluate the 
animal production potential of Paspalurn dilatataun 
pasture. Two levels of nitrogen. at 50 kg/ha and 
100 kglha was applied in two split doses at t110 
commencement of the experiment nlid tkce  months later. 
South Down lambs (7-8 mollths old) at two stocking 
intelisities of 20 and 12.5 ani~nals per liectare were 
allowed to gaze continuously. The experiment comme!l- 
ced in January and continued for a period of G !/a 
months. The experiment was discontiuucd when licld 
grazing was limited due to the onset of the dry 
season in JunelJuly and animals started losing weight. 
No supplementary feeding exccpt m i n c ~ - a l  mixturc was 
provided. 

It may be concluded that at 50 kg n~trogcn level and 
at a stocking rate of 20 animals per hectare tllc dally 
ii~dividual gain. is depressed because of ~nsufficient herbago 
available for grazi~~g. On the other hand individuiil 
gains, as expected, reached maximum wit17 high ~iitrogelt 
level and low stocking rate; a ~ i d  the o t l ~ ~ l .  
two treatment fall w~thi~z tliese two values. 
The ideal nit~.ogen levcl and stocking rate out of 1 h . e ~  
coabinations depe11.d~ on the cost of nitrogen 
iertiljzer and price of the finished, product 

S u m a r y :  Thc natux;~l gasblalad or pxlarlas in t!@ I-Iill 
country dry zone of Sri Laaka hitherto received 
very little altention becausc of its limited potsi~tial for 



l~vestock activities. The dry matter productloa of the 
native grassland is between 1000-2000 kgslhectare 
lu the first year and lesf than 1000 kgslhectare in the 
secolld year arllder a cu ttlog manngement w~thout 
any ferl~l~zers. The response to rllorgall~c lutrogen 
was only 7 kgs or dry lnal ter per kg of nltrogen 
applied. The Digestible 0i.ga111c Matter (DQM) 
of the ch~ef native grass species was lower than 30%. 
Paspalem dilatatum grass established after pioneer 
cropping the land for a period of one y e a  produced a 
200% lrlcrease in dry matter yield In the year of 
cstabl~shrnenl and over 300% in the second year 
compared tn tl~al wllhout pioneer cropping. 
It Iws been found that wi tll  200 kg of n i lrogen pcr 
hectare per year the d r y  matter yield exceeded GOO0 kg 
and the pntentral of such a pasturc produccd a livewelght 
gain of one kg per hectare per day wit11 growing 
Sout h Down lambs. 
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Water Quality Monitoring in Colombo Canal Systems 

The present scwarage system for Colombo is about 
60 years old a i d  consists of two treatment sites (neither 
of which operates) and elcven pumping stations. 
The effluent for the Southcrn arca is dicchargcd into the 
sea at Wellawatte and for the Nortk-cm arca into the 
Kelaaai river. Certain parts of thc system arc now 
overloaded and ovcrflows of crude sewage discharged 
directly into the canal system. 

Many of the shanty areas are adjaccnt to the 
canals into which are discharged domestic refuse, 
garbage and domestic wastc watcr. Consequently the 
canals are uscd as o p n  scwcrs and also as sinks fox daily 
toilet facilities. 

The canals arc also uscd for the discharge of liquid 
efflucrzt from a numbcr of ilarge and smBB scalc industries 
of Cobmbo mca. 

A baseline study of the watcr bodies of Sri Lanka 
to evaluate tE,eir cb.aracteristics k.as r7.c\cr bccn done and 
hence the basclinc data l i l  rcsgcct of 1fi.c watcr bodlcs in 
Sri Lanka are not available. Thc 1972 report of tb.e Sgccial 
Committee on Wcllawattc canal pllution Ccntrol 
record 3 day Biosb-cmical Qxygcn Dcmand lcvels only. 

In the circumstances, we undertook a pollution survey 
sf  Wellawatte canail, Dchiwcla Canal, Kittanpahuwa 
m d  Koloranawa Ela and St. Scbastian Canal, 

The Wellawatta Canal is slightly in cxccss of 1.6 km 
in length and it has an average width of 0.05 km. 
The sea outlict is protected with two groyfics on either 
side which prcvcnt thc formation of tk-c sand bar for 
about 8 months of thc ysar. The canal passes tbxough 
a highly residential area. In certain sections, a largc 
nunabx of shanties havc come up aloi1.g its banks. 
The shanty dwcllers pollute thc canal watcrs with human 
and d~mestic wastc and garbage. 111 addition two 
oarcrflows from Municipal sewcrs discharge raw sewage 
above Havelock Road bridg into thc ccanal wb-enevcr 
the sewers in this cation remain clcscd. 
The Wellawatte Spinning and Wcaviilg Mills discharge 
untreated effluents and septic tank ovcrflows into 
the Canal bzlow this bridge. 

the sand bar to open, and the flood waters escape 
into the sea through this outlct. At other times, 
canal watcrs are stag-ant a rd  for all purposes it does not 
behave as a canal. The canal itself fu'unctic.n.s as a tributary 
of Wellawatte canal acd flows with the drift 
into the WeIlawatte sca outbt. This watcr way 
is pofluted by shanty dwellers who use it as a garbage 
d u g  a d  as an open sewer. 

The San Sebastian canal is a b ~ t  1.6 km 
in length, linking Beira Lake a d  Kclani River. 
There is cvidencc of considerable gowth of Water 
Hyacinth and Salvinia. Domestic rcfusc a d  domestic 
waste water pollution from thc large shanty town along 
the banks a ~ d  industries such as B.C.C., Lcvcr Brothers 
acd Jafferjce Brothcrs situatcd along the canals, 
discharge industrizil efffucnts into tP.c canals. 
It is in turn further pollutcd by tributary canals which in 
t u n  receive wastc watcr f r ~ m  industries such as 
Lankem (n>:sticidcs) and a n m b x  of tcxtib plants. 
This canal is very impstant as watcr has to be takes 
along it to msintain the Bcira Lake. 

Monthly samples of watcr were coillcctcd from 
samplis~g points in the above canals a l ~ d  tcsts for l I 
WHO rccornmecded basic determinants wcxc doze on dl 
the samples. 

Temprat WQ 
%>H 
Electrical Conductivity 
Dissolved Oxygen (DO) 
Total Suspcrded Solids (TSS) 
Nitrate (as N) 
Total Phosphate 
Faecal Coliform bacteria 
Turbidity 
Chemical Oxygen Demand (COD) 
Biological Oxygen Dcmand (BOD) 

These parameters give a fair estimato of the 
organic and il~organic load of watm in the canals. 

The tempraturcs have almost always been one or 
two dcgees ccntrigadc less than air temperature, 
except at the Wcllawattc Spinnin.; and Wcauin~ Mill's 
discharging point where the temperature of cfflucnt is 

r rS  all The Dehiwela canal is 0.4 Ian long and h- rc!ativcly higher than the tcmpcraturc of the canal water. 
average bed width of about 0.07 kra. It docs not Hence the dissolved oxygen Icvel of cfffucnt is low 
function at all during normal timss bxausc thc flow is because of two factors; one, high effluent 
obstructed by sand bar fomatic.il at the moututh of the temperature and the other, high oxygen dcmard of effluent 
outlet. During times of heavy rain fall, flood flow Gauses itsclf. These are discharged into the canals which are 

akeady suEering from dissolved oxygen deficineg. 



. . 
The pH of aos t  of the samples of the sampling points 

are in acidic range, except where alkaline 
effluents are discharged and in the seawater mixing points. 

The high electrical conductivity of the water is 
due to two main reasons; one, due to the sea water entering 
the canal during high tide and reverse in the 
direclion of flow of water in the canal, the other is d.ue to 
the discharge of effl-luenls. 

The solubililies of oxygen in water in equilibrium 
with air at 760 mm Hg for the temperatures observed 
during our study is given in Table I. 

Table I. Solubilities of oxygen in water in 
equilibrium with aiu 

The more the water body maintains tho dissolved 0 2  

concenlration closer to the above dissolved 
oxygen level at the respect~~e temperature, tbe morc will 
be its aerobic naliue and more will be the chances for self 
pwificatiou. Our study reveals that the dissolved 0 1  
Levels at all the sampling points during the 
period of our s tl~dy are far below the ideal condition. 
The Iadlan Standards suggest 40 % of the equilibrium 
concentration at the respective temperatures as the 
minimum - usually 6.5 mg/l is accepted as a realistic 
mean level. 75% of our samples are not satisfying tho 
requirement based on the above level, with 15% of the 
sampling points totally anaerobic. Tholrgh the 
dissolved 0 2  level at certain sampling points am 
increased during rainy days, there are areas where the 
Oxygen Demand is so high, they show little improveaent 
even when oxygen, sat~rrated water is made available. 
Comparatively, the dissolved oxygen level of Kittan- 
pahuwa and Kolamawa Ela is higher than the other 
canals. 

Total suspended solid levels are very high, in 
Wellawatte, Dehiwela and San Sebastian Camls 
compared to tl10 levels at Kittanpahuwa and 
Kolaauzawa Ela. The levels of Total Suspended 
Solid increased during rainy months and during cbanaing 
periods in all the caraals. Turbidity also shows 
sinilar variation. 

The Biological Oxygen Demand, Chemical 
Oxygen Demand ratio of normal effluents is 3 : 4. 
Our study reveals that it is not so in respect 
of the canals where the COD values in certain 
areas are more than the expected values. 
This may at least be partly due to the organic contents 
of the industrial cfflucl-ats and domestic waste. 
T h ~ s  is manifested in the resltlts for tlic dircct effluent 
samples from one industry. Table X T  gives the relevant 
lndian Standards. 

Table 11. Relovant Indian Standards. 

1 Purpose BOD DO TSSl 

I (1) inland Surface waters (fresh 3 40% 1 water) for bathing, etc. or more 
I 
1 (2) Industrial waste waters dischar- 30 

i ged illto Inland surface water 
I 

(3) Industrial waste; waters dis- SO 100 
charged into Marine Coastal 

1 Waters 

(4) Industrial Effluent waters dis- 250 
charged on land for irrigation 
purposes 

I I 
(5) Industrial waste waters dis- 200 

charged into public (common) 
sewer I 

The liimits for industrial waste water disclzarge 
into public sewers are exceeded by 63% of our 
samples and less than 5;< of the samples satisfy the 
condition for discharge into marine coastal waters, 
61 % of the samples analysed do not satisfy the 
requirements for $ischahgillg on land for irrigaticrn 
purposes. 

Phosphate and nitrate levels are fairly high in these 
canals. Eutrophication has taken place in a few 
sampling points. 

The following observations could be lmade based 
on our studies:- 

(1) These canals have lost their function as cmals. 

(2) These are used as a sink to the domestic, 
municipal and industrial effluents of the area. 

(3) These canals do not meet the requiaoments of the 
Indian Standards for waste watcrq to be discharzed 
inlo the public sewer. 
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