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ABSTRACT

Sri Lankaisanidand situated 32 km away from southern most part of India. This paper discussesthe present status of
edibleand medicina mushroom researchin Sri Lankaand suggeststhe future needsfor asustainable expansion of the
mushroom sector. Commercidly cultivable mushroomswereintroduced to Sri Lankain 1985, under the auspicesof the
UNDPand oyster mushrooms (Pleurotus ostreatus) are acclaimed asthefirst domesti cated species. Although Pleurotus
mushroomsarethe preferred speciesin termsof production and consumption, straw, milky and button mushroomsarea so
popular though cultivated onlesser enormities. Inview of the scarcity of mostly used softwood sawdust used for Pleurotus
cultivation, several cost effective substrate mixtures have been formulated as potential alternatives. Novel technologies
have been introduced for the cultivation of straw, button, milky and medicinal mushroom Ganoder ma lucidum. Major
pestsof mushrooms have beenidentified and measures have been advocated to effectively control them throughintegrated
management. Strategiesarein placefor efficient utilization of spent mushroom substrates. Severa valueadded mushroom
products have been produced to prolong theshdf lifeof mushrooms. Asafuture strategy, comprehensive ethno mycologica
studies are needed to exploretheindigenous mushroomsin Sri Lankaand to investigate their nutritional and therapeutic
properties. Accurateidentification toolsneed to beformul ated for theidentification of mushroomsand to devel op genetic
rel ationship between different species. Introduction of exotic culinary and medicina mushrooms, suitablefor tropica climates
isaperquisitefor the expans on of themushroom industry.
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INTRODUCTION

Sri Lankaisanidand country situated 32 km away from southern most part of India. It liesbetween latitudes5°55’'N and
9°51’'N andlongitudes 79° 41’ E and 81°5' E, covering an areaof 65,610 square kilometers. Despiteitsrelatively small
land area, Sri Lankaisblessed with exceptionaly high bio diversity, smilar to that of Western Ghatsof India. Locatedin
low latitudes and surrounded by the Indian Ocean, Sri Lankashowsvery typical maritime-tropica temperature conditions.
Edibleand medicind mushroom cultivation hascometo light asoneof the strategiesinlivelihood devel opment programsto
revitalizethe country’ seconomy, which wasravaged dueto 30 yearsof civil strife. Thispaper discussesthe present status
of edibleand medicina mushroom researchin Sri Lankaand suggeststhefuture needsfor the sustainable expansion of the
mushroom sector.

Commercial mushroom cultivation wasfirst introduced to Sri Lankain 1985 under UNDP funded program. Sri Lanka
Export Development Board took theinitiativeto set up state of the art spawn laboratories and mushroom housesfor spawn
production and mushroom cultivation. Subsequently, the Department of Agriculture asthe stateingtitution responsiblefor
food crop production took over therespons bility of spearheading R& D activities connected to mushroom cultivation.

Cultivation Technology
Oyster mushrooms (Pleurotus species)

Pleurotusostreatusisthe most preferred cultivated speciesacrossthe country, intermsof production and consumption.
P. cystidiosusand P. eous can beranked in the second and third places, respectively. Although technol ogy was perfected
by researchers[1] for the cultivation of P. eryngii, thishas been confined to mid and up country. In Sri Lanka, for the
cultivation of oyster mushrooms, soft wood saw dust hasbeen popularly used asthe basal medium. However, dwindling
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suppliesof sawdust during recent timesmakesit imperativeto search for alternative substrates. Arulnandhy and Gayathri
[2] reported significantly higher yields obtained from mixed substrateswhere sawdust and paddy straw wereused at 1:1
ratio. Theyieldsrealized from single basal substrateswereinferior. Lokuge and Rajapakse [ 3] included paddy husk in
oyster mushroom substratein an attempt to partialy replace saw dust asreported by Hanai et al. [4]. Economica yields
and biologicd efficienciesderived from thisstudy reported significantly higher yieldsfrom mixed basal substrates (paddy
husk and sawdust) compared to individua basal substrates. Bringing in dight modifications, the positiveimpact of utilizing
banana pseudo stemsfor yield enhancement in oyster mushroom cultivation [5] was also reported by Rajapakse and
Lokuge[6]. Thistechnology wasdisseminated mainly in major bananagrowing areasof thedry zonewherefarmwomen
were encouraged to use bananapseudo stem with sawdust in 1:1 ratio asoyster mushroom substrate for sgnificantly higher
yields. Preparation of different compost mixturesusing 6 per cent well decomposed poultry manureor 2.5 per cent
Gliricidialeaf powder to replaceone percent legume powder requirement, which isthe current recommendation have
been reported by Rajapakseet al. [7]. Amarasiri and Alahakoon [8] reported the advantage of adding Lantana camara
leaf extract @ 20 per cent, to prepare paper beddingswith 1 kg weight with aresultant 18 per cent yield increase. The
aboveinvestigations enumerated the advantage of cost effective mixed basal substrates asgrowing mediafor oyster
mushroomsensuring higher yields.

Paddy straw mushroom

Outdoor cultivationisthe common practice of paddy straw mushroom productionin Sri Lanka. Rajapakse’[9] devel oped
anindoor cultivation method for paddy straw mushroom production using cotton waste and paddy straw and reported the
significantly higher yieldsobtained at 5.38 kg/sgm and 4.71kg/sgm, respectively compared to 1.79 kg/sgm and 1.73 kg/
sgm obtai ned from the same substrates using the outdoor cultivation method thus emphasizing the advantage of theindoor
cultivation.

Button mushroom

The protocol devel oped for cultivation of button mushroom (Agaricus bisporus) by Wijesingheet al. [10] wasfurther
improved with the expertise received from the Directorate of Mushroom Research (DMR) India

Milky mushroom (Callocybeindica) and black ear mushrooms (Auriculariaspp.)
Cultivationwasfirgt introduced by Udugamaand Wickramarathna [ 11] using paddy straw asthe main substrate.
M edicinal mushrooms

Cultivation protocol for indigenous Ganoderma lucidum was perfected by Rajapakse et al. [12]. Subsequently,
Bandaranayakaet al. [ 13] reported thetechnology for the cultivation of domesticated G. lucidum.

Lentinus giganteus (Pleurotus giganteus (Berk.) Karunarathna& K.D.Hyde.)

ThisSri Lankan endemic edible mushroom wasidentified as Lentinusgiganteus (Berk.) by Udugama[14] and technology
wasdeveloped for artificial cultivation[14] using sawdust. However, based on molecular evidencesthiswas positioned
under Pleurotus and renamed as Pleurotus giganteus by Karunaratnaet al. [15].

Crop Protection

Pest infestations have been identified asone of the magjor congtraint for the expansion of cottage mushroom enterprisesin
Sri Lanka. Thusthe effectiveness of pest exclusion and sanitation methods has been identified asremedial measures.
Cyllodeshifacieshasbeenidentified asthemg or pest of oyster mushroomsinthecentra region [ 16]. Although mycophagous
mites have been recorded €l sawherein theworld, mitesthat belong to only Lasioselus speciesisfoundin Sri Lanka[17].
Accordingto Sirisenaet al. [18] inclusion of citronellaleaf powder inthe saw dust based growth substrate @ 2.5 per cent,
effectively controlled the beetleinfestation. Rove beetl einfestation (Gyrophanena spp.) wasreported by Wegiriya[19] as
themajor pest problem in the southern region of Sri Lanka. Wickremasinghe et al. [20] identified four fungi namely
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Aspergillusfumigates, Chetomiumthermophium, Mucor pusillusand Trichoder ma har zanum from straw and oyster
compost substrateswhich exhibited anti bacterial activity against three human pathogenic bacteriaat relatively low (10-40
g) concentrations. Significant anti bacterial activity exerted by Volvariella volvacea against E.coli wasalso reported
[21]. Manikpurageet al. [22] observed anti oxidative activity aswell ascytotoxicity of the P. cystidiosusextract against
Hep-2 cancer cells. Inaddition, Manikpurage et al. [23] reported the existence of activity in P. cystidiosusagainst C.
gloesporioides causing anthracnose. Pain dleviating properties of P. cystidiosus hasalso been validated [ 24].

Spent Mushroom Substrate (SM S)

Invitroinvestigationscarried out by Rgapakseet al. [25] on oyster mushroom SM Sreported the presence of antagonistic
bacteriain spent mushroom substrate and their high efficacy against red leaf spot pathogen of Alternantherasessilis.
Concurrent invivo study onSMS, visavis cattle manure, poultry manure and recommended dosagesof fertilizer when
each applied @ 1 kg/sgm reported no significant difference between the 4 treatmentsimplying the usefulnessof SMSas
amanure, particularly in urban agriculture. Furthermore mixing oyster mushroom SM S @ 50% w/w with sawdust inthe
growth substrateto attain significantly higher yieldsand its advantage to decrease the recommended | egume powder
amendment by 50% has al so been reported by Karunatilakaand Rajapakse [ 26]

M ushroom Spawn

Rajapakse [27] introduced saw dust spawnsfor oyster mushroom cultivation and emphasized its cost effectiveness,
particularly for therural poor in Sri Lanka. However, the most sought after spawn type remained asgrain spawnsin i
Lanka. Pathmashini et al. [ 28] tested four types of grainsnamely finger millet, paddy, sorghum, and maizefor oyster
mushroom cultivation and observed the highest biological efficiency and yield from the substratesinocul ated with finger
millet grain spawnsthusreporting it asthe best.

ValueAddition

A mushroom sandwich spread with Pleurotus ostreatus mushroom powder and different level sof chicken flavor (w/w)
was developed by Rgjanayakaet al. [29] and the best ratio was reported [29] as40:1, based on sensory propertiesand
overd| acceptability. A mushroom sausage with required sensory attributeswasdevel oped [ 30] using P. ostreatus mushroom
with ashelf life of morethan four months. Saranandaet al. [ 31] manufactured ariceflour biscuit incorporating different
levelsof P. ostreatus mushroom flour (w/w). Based on the nutritive value and overall acceptability, thefive percent
inclusion was reported as an acceptablelevel. Mushroom burgher was a so devel oped by Farhanaet al. [32] using P.
ostreatus mushrooms.

Futurestrategy

In order to diversify the mushroom sector in Sri Lanka, it isnecessary to introduce new mushroom varietiesand also
different speciesof the popular Pleurotus spp. I nvestigations are needed to formul ate cost effective cultivation technologies
for the new introductionsand dissemination of proven technol ogiesto thefarmers. Systemeaticinvestigationson medicina
mushrooms are anecessity astherelevant information (anti oxidant, antimicrobial, anti tumor) isscarcein Sri Lanka.
Ethno-mycological studiesneed to be carried out to explorethe diversified indigenous macro fungi in Sri Lankaand to
investigatethe r nutritional and thergpeutic properties. Accurateidentification toolsneed to beintroduced for theidentification
of mushroomsand to devel op genetic rel ationship among different species. Mushroom derived product devel opment isto
befurther explored to popul arize mushroom consumption.

CONCLUSION

Mushroom farming isaburgeoning agriculture based enterprisein Sri Lankaand hastremendous scopeto improvethe
food and livelihood security of the people. Ministry of Agriculturehasimplemented severd livelihood devel opment programs
during recent times, particularly to the reawakened northern region, which was devastated dueto 30 yearsof civil strife.
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Comprehensive scientific research isneeded to enlighten the val ue of edible mushroomsand to dispel the mycophobic
attitudefrom certain sectionsof the society.
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