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INTRODUCTI G

Higher fungi - the tmehrooms - have been used by man
from time immemorial and their use for culinary purposes is
closely related to the history of menkind. Use of mushrooms,
8o evidenced by literature, dates back t.'b 2000 B.Cs, in India.
Mycophagy weg kmown to be exlsiing also during the %iuwe of
ancient Greck cnd Roman eivilizations, Of the nearly half
a lokh gpecles of fungli technically described, 2000 species
are known to be edible, Howewver, hardly about 25 of them
are widely accepted as items of food and omong them about

a dozen have been commerclally exploited.

Cultivation of mushrooms, started firot in Asiatic

countries more than 2000 years ago with Lentinug edodes

end Volvarielle volvacea, Cultivation of Agaricus bisporug,

the Europeen muskrochn was started in France in the
Seventeenth Centuvary. Today, edible fungl are cultivated
world wide under verious climatic conditions on diverse
egriculbural and forestry waste materials. It is now
widely accepted that mushrooms are poﬁential coﬁtribuﬁors
of the worlﬂ'g food supply, @ince they have the ability
to trensforn nutritionslly velueless waste into highly
acceptable nutritlious food.



no

World production of mushrooms is currently on the
increese and et present there is en awereness throughout
the world to utilize fungel biomﬁss for protein supple~
nentation. It has been rightly pointed out by Zadre¥il
and Grebbe (1961) that introduction of mushroom cultivation
vachnigues in developing countrieg depends on good communi-
cation of scientilic knowledge. The development of a
practice hes t0 be baged on local conditions; simple
methods worked out in local research orgamizations in
combination with a weil organized extension progrpmme
seem t0 be more profitoble snd desirable then the introduction
of nighly sophisticated systems offered by industrialised

countries.

bSpecies of FPleurotus ers rather a nev introduction
into the group of edible fungl as their culbivstion sbarbed
only during the beginning of this century (Telck, 19173 1919).
Cultivation of this mueh cherished group of tropical _
ligniceolovs fungi, commonly called the Oyster mushrooms,
experienced o momentuz when Bano & Srlvegtave (1962) from
C.Fy7.RI\, Mysore, developed the polybag method of culti=-

vation utilizing peddy strav as substraste for Y.flebellatus.

It geined much popularity ‘in India after Jandeik and
Kepoor (1974) isolated P.sajor-caju from stumps of
Euphorbia roxleaﬁa fiom the foot hills of the Himalmyas
and developed technigues for its commercial cultivation,



Considering the sbove facts, a monographic study
on the genus Pleurctus along with standardisation of
techniques suitsble for Kerala conditions was aimed at
in the present study. Specles of Pleurotus nebturally
occurring in Trivandrum aree were collected anﬁ identified
end o coumpargtive study was done with gll the available
cultivable specienp of Pleurotus for sclection of suitable

girvaing for Kerala Conditions.
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REVIEY OF LITERATURE

The genus Pleurotus was erected by Friea (1821),

Qho characterised the genus giving emphaclis on the gross
morghology of ﬁhé basidiocarp and grouped it smong
Hymenomycetes. The neme derived from the Greek Word
Pleuro mesng en egr or pide. The Friesiasn evra, wiph
emphasis on the gross morphology of beaaldiocarp in the
syetematics of Hymenomyecebes held good for a very long
period, eventhough & shift to the emphesis on the internal
- microsecopic siructure had gained attention of Myoologists
like Yatouillard (1900). With the advancement of the
gtudy of the group Agericales, much information on the
characters of the speoies of Pleurotus has also been
accunulaied and this hes lesd (0 noarrowing down the
circungeription of the genus Pleurotug. The systematic
position of the genus also was subjected to0 much chenge
fron Trioholomatacese 1o Pel}poraceae and alse in the
creation of a nayrow artificial ‘'family group' Fleurotecene.
‘The latest edition of ‘Dictionary of the fungi'

(Hawksworth et al., 1983) groups the genus Pleuvotus

wader Folyporaceas.



_ ﬁhe genus, though erected in 1821 by Fries was
validly published by Kummer (1871) with 2.oatrsetus
(Jecqa.: Fr.) Kuamer, as type species. Houwever, Quélet
(.1886) also recharacterised the genus end both these are
now considered es a homonym and synonym. Singer (1935)
grouped the genus under Polyporacese, tribe Lentineae,
along with other four genera Fhyllotopais Gilbert & Donk:-

Singer, Panus Fr., Lentinus Fr, end Geopetalum Pat.
These traditional genera of this group have bheen shown
t0 be artificial in their limits. luch overlepping of

gspecies, especially under Pléurotgg, Lentinug and Zanus

have been known to occur. The pioneer work of Corner
(1932) which sterted with detailed byphal enalyeis of the
the basidiobarp anatony of Poléporalea in general,
culainated in 1981 in tho publiecation of the monogrephic

paper on the genera,'Léq&;gua, Penug and Fleurobus

(Comer, 1981). He strongly edvocated for reteining the
lentinoid fungi in Polyporaies geparabing thgm from
Agaricales. He guggested thelr place as in between the
bydroid and polyporoid groups. Corner (1981) redefined
these related genera almogt entlrely on the bagis of

hyphal enalysis. More or less similar type of study on



the hyphsl system was carried out by Stemkovicova (1973)
also, The importence of the peremnial dikaryotic
secondary mycelium in the 1life cyecle of Easi&iomycgtas
hag long been recognised, The tertiary generative
mycelium, which toXKespars in'ﬁhe basidie, basidiospores
end also in the sterile massive structure of the }
carpophores of these Besidionyecetbes was first recognised
by Buller (1915) énd this has been critically enalyged
and adopted Ln'the cege of Eolypogaléa by Gorner'(1932);
In the monographic treatment of the Lentinean group,
Corner (198%1) clearly designated the sporocarp of ’
Lentinug as complicated with skeletobinding cells and
that of Psnus conteining unbranched skeletal hyphae
locking the binéing process while Pleurotus as comprising
of nmonomitic hyphal system, of rarely dimitiec with
sclerified taopering terminel clementa. Thus modern
Mycologiste define and delimit the genus Pleurotus (Fr.)

Kunmmer, as follows.

'Pileusg, flabellate to dimidiate, aiteched to
gubstrate by a short, thick, lateral stipe, or often

stipe absent, occasionelly stipe ecocentric or central,



even within a single collection upper surféce plgmented

or not. Gills decu;rent; gometimes with a tooth, crowded -
to moderately spaced, edge entire. Stive cylimdric, solid,
with or without an epnular vell. Context white, fleshy, '
goft or firm, often water soeked, never gelatinised,
genera}ly soun‘éecaying. Hyvhal gystem monomitic, with
hyaline non=inflated genérative hyphae with thin or thick
wells, septate with clamp connections. Spore print

white oresm or pale lilac, Spores eylindrical, 4 to 1§/tm
long, hyaline thin vwvalled, ingemyloid. RBasidip clavate

to clavatecylindric. Gheilocgsﬁidia present, forming a

sterile lamella edge. Zleurocystidig present or absent;
but never metuloidal. Hymenophoral trama hyaline,
subregular to irregular. Sub hymerial layer well
developed, Xileal surfacs.undifferentiateﬁ. ﬁaﬁrophytes

on dead wood.

The developmenty of the car@oPhores are reporsed
$0 be netavelangiocarpous, or 'gymnocarvous o alizhtly
atipltengiocarpous according to Reljnders (1952).

The genus Pleurotus has gained great economic

importence in recent years; eventhough some species of



the same vere in cultivation from the beginning of this
centﬁry (Zodrazil, 197é). The gelerctium of E.tubsrregium Fr.Smge;
perves ag food and !g.ostregtus (Jacg.: Fr.) Kummer ' ‘

P.citeinopileatus Singer; P.flabellatus (Derk. & Br.)

Sace., E.gajor caju (Fr.) Singer, are known 0 be
comnerclally cul'biva‘béd (8inger, 1975). E.gg_i_séus Peok.,
vwag reported to yleld the entibacterisl antibiotic
Pleurotin (Yoshioka gt @l., 19"71). Some related forms
of P.pstreatus like P.dryinug (Pers.: Fr,) Kummer; are
noted for their occssionel paresitism on trees, and

most speclies are uiood_ degtroyers, part.icﬁlérly the
destructive P.oalyx in South Ameriea. 2.oleariug (Fr.),
0. Gillet, is Xnown to be poisonous (Mavetie, 1975) snd
the spores of F.florida Iger, is known t0 be allergic to
humen beings (Eger et al., 1979); which resulted in the |
dlacontinuation of cultivation of this much preferred

gpecies. SN

- The genus Fleuroius, ag delimited currently _
(Pegler, 1976; Singer, 1986) contains fifty gpeecies
(Hawksworth et al., 1983)., Out of this nearly tuenty

five .apecies are known %0 occur in India=-Nepal area
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(Pegler, 19763 Bilgremi ot al., 1979, 1981; Sathe et al.,

1981; Sarbhoy et al., 1986). Seversl species were first
agolleeted by Sir J.D. Hooker, mainly from West Bengal,

Sil:h:im, Nepal srea during the last century and subsequently
they were ldentified and &eséribéd by Berkeley (18503 1852;
1854 a2 b). Thege specimens wegr.‘é deposited 'in the Kew
Herbarium, UK. The first lot of species reported by ‘
Berkeley included the following nine species. 2.gnserinug Berk.,
on dead wood fromrJéliapalm, Darjeeling, -B.dzyinus (Pers.)Fr.
on stending tree collected from Kashmir, .'E_-.g_g'_t_l_'g_ (Berk.)Sacc.
and P.hapalosclerus Berk, on treec trunks, Davjeeling, _
P.ninsuidus Berk. on desd timber, Sikkim, E.peteloides (Bull.)Fr
on deed wood, FMepal, }_?,l.placentoaes Berk, fro Dirchwood,

Sikkim, P.pelignus (Pers.) Fr. from Sikkim end RB.yerrucaris Berk
on dead wood from Darjeeling. E.placentodes (Berk.) Sscc.,
vae also collected by Hooker from Befula wood, Sikkim in

1848 (Yegler, 1976). This plonecer study by Hooker end

Berkeley was followed by thoae of'othere and Cooke (1888) |
identified EP.platypus Cooke & -!Aiassee collected from tree

trunks fron Nepal. DMassee (1802~1912) deseribed some

species of Pleurotus for “I;he— first time from Indie, which
included Z.cretoceus Maosee on wood in Medbya Fradesh,

end P.pembransceus Magsce from tree trunks from Pune.
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" Gpghem (1915) from erstwhile Hedhya Pradesh recorded
P.crataceus and P.papidup Kalebbr, es occurring iz India.
He also recorded _P_I.Ifimbriaﬁus Bott. and P.cornucoploe
(Paulet: Pers) Roilénd for India (Grahem, 1915).,
Hennings (1901) recorded E.oubnalmatus Fr., on the
ground, on roots of trees at Mussoorie, Uttar Predesh.
Bose (1920) recorded P.flebellatus (Berk, & Ir,) Sacc,
cn deed wooé oy on the ground in Hooghly digtr;ct,. West
Rengal , ':ﬁowever, Fegier (1976) poinied out that this
wushroon was first recorded from India by Messee (1899),

Again this tnghroom was recorded from Calcutta on desd

tree 'Ga,esalpinia pulcherring (Banerjea, 1947'), in

Ledekh by Zeul (1979), in Dres-Zoji-ba Pass, Kashmir by
E:Ia‘aling and Gragor:,;'ﬁgao), Dehradun, Ubbar Pradesh, by

' Pwi-_ej_;_ _gl_. (19815. "The tyve species of the genus,
P.osbreatug (Jecqg.: Fr,) Kusmer, which was first recorded

es Agaricus ogtreantus Jacqg. was reported for the first

tine from India from Sonsmarg in ¥ashmir by HMurrill (1924).
This wog agein recorded on Pices morinds in Vest Bengal

by Bose end Bose (1940), in Barode by Hoses.(1948); in
Tucknow, Gtter Pradesh by Ghoph et 2l. (1974).

Vasudeva (1560} and Kaﬁl and Kachroo (1974) repotted
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2.dryinug for Kashmir end Sinha and Padhi (1978) for
Orissa. Eeé‘(ius (Berk.) Sacc. was reported from Mysoré

by Singh and Rajarathnam (1977) end also for Weat Bengal -
(Roy & Samajpathy, 1980). E.gajor-caju (Fr.) Singer, first
recorded as Lentinus sejor-caju by Fries (1838) wes
reported for India af the beginning of this century by
Llyod during 1904~1919, according 4o Butler end Bishy

(1931). This wes further recorded for Bengel by Banerjce _
(1947) 'and egain by Dose (1920) from the Foot hills of
fimelayee by Jandalk end Xepoor (1975); Jendaik (1976);
for‘Keré.la. by Haterajen {1978) end Sathe end Danlel (1980);
 from Tamll Nedu (Siveprekesem and Kendsswamy, 1980). The
distribution of this mushroom in different parts of India
"wa3z reported by various workers. IFrom Bengal (Bose & Bose,
1940); Kodele snd Bombey (Chopra & Chopre, 1955); Culeutta,
HWest Bengal (Chendra, 1974) Tamil Nedu., Nilgiri districh
(Pegler, 1975), Puwme (Nair & Keul, 150).

P.gauarrogulug (liont.) Singer was recorded by Bose and Bose

(1940) from Yest Bengel, Kadala end Bombay (Chopra & Chopda,
1955); Nilgiris, Tamil Nadu (Fegler, 1976) E.erynzii (De.:Fr.)
Quel, was recorded for Kashmir (Wasven, 1959; Aghe, 1974;
Jandailk, 19765 Watling & Gregory, 1980; Rewal & Gingh, 1980).
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Chekravarty and Phrkayastﬁa (1976) recorded P.mulmonsriua (Fr.)
Quél, from tz-z_mk‘s of tree in West Péngel. Hoxsk (1980)

+ reported P.lutesgeens (Fr,) Bresadola on rootin_g brenches

end ptlcks in Quercus app#-g.platggus (Cooke & Massee)Sacc.y
was recorded from Jamzm Tawl by Watling & Gregory (1980).

The nmonographic studies of Agaricales of South
West India by Sasthe end his co workers based at Fune,
‘repulted in tho digcovery of three species of Plcurotug,

from Mgbharashtra viz., P.columbinug Guél epaud Bres from

1iviné guave trees from Pune, D.ciiosmas (Berk. apud Hessey)Sacc.,
from wood in Futbenkudi, P.flobellatus (Berk., & l}r-.) Sacc.,

from Pune on wood (Sathe & Deshpande, 1980). Anothor

specien of Pleurotus viz., P.ogbrestus from Agumbe,

Karnateke by Sathe end Kulkarni (1980).

Bhaveni Devi (1962) recorded five species of
Pleurotus from Kerala. They were P.cornucopise,
E.osﬁreatua, 2.platypus, E.spathulatus Pent.;
z.sguarro-sulus. Out of these five species
P.spathulatis wes new record for the country.




Aa coméented by Singer (1975) a modern monogrephic
gtudy of thg genus Rleurotus is lacking and in this contexh,
the efforts of Fegler (1976} ere to be highly commended.

He gave revised déscriptions of the Zleurotus speclies
collected and deposited at Kew Herbariuvn fyom the Indion
sub-conbinent (India, Nepal end Yakigten) during lest
ceﬁturyn by Sir J.D. Hookers He divided them into two
groups accoéaing t0 the sporc gize, small spores of & to 9/un
long which were more charesteristic of typieel subtropicel
species, and those with spores over 19ﬁtm in length which
are more typleally north temperate flora and conflned

to Himelayon locelities. He included taﬁ gpecies in his
wonographic work end properly redeacribed them. Tﬁey

were P.ongerinus (Berk.) Sacc., Z.eous (Berk.) Sacc.,
D.flabellabtug (Berk. & Br.) Secc., P.fossulatus (Gooke)Sacc
2l.off.gommellarii (Inzeg) Saco., Z.pembrgnaeons Massee,
P.pinpuidus (Berk.) Secec., P.ostroetus (Jacg.: Fr.) Kummer,

E.plgcentodes (Berk,) Sacc., E.platypus (Cooke & iassee)Sace.
Pegler (1976) has excluded four speeies which wére recerded
under Pleurotus, like ﬁhe g,agalésclerus (Berkt.) Sacc.,
collected end deposited at Kew gardens (Hook, 1850).

This specimen has been identifled by Pegler (1976)_58
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Armillarig mellea (Veul: Fr,) Earst. P.deyinus (Pers.: Fr.)
Hummer, collected by Thompson (1848), fron Kashmiy, which
has been recorded by Berkeley (1854 b) emd specimen
-deposlted in the Kew Herbarium.. Pegler (1976) reported
$het the sporocarps were too immature and wirecognissble
for proper idemtification of the species corréctly. The

third one, viz., B.nepalensis Corner spud Beliour-Browne

collected from Hepal on criticol exemination by Peglexr
(1976), has been identified as a opeecies of Fayllotopsis
Singer, ZR.verrucaerius (Berk,.) Sace. collected by Hooker

from Darjeeling wes found to0 be Lentinug badius (Berk.)Berk,



MATERIALS AND METHODS



MATERIALS AND METHODS

- A preliminary survey on the occurrence of sgpecies
of Pleurotus was comducted by éollectins the sene from
different locelities in Trivendrum dlstrict. Collection
end identification of the specimens were corried out
following'the pi'océdura outlined by Bhavani Devi (1982)
end utilized the date scheet prepared for the seme(Nain drm\mfg;‘;‘?‘:
(Appendix I). The techniquen described by Watling (1973)
end Sathe _é_t al. (19e0) were also followed in enumerating
the characters of the collected mushrooms. Identification
of the specimens was done by comparing tl-le characters
published in literature end in case of doubtful identity
- the éame wag confirmed by sending the specimens for -
identification b'y experts in the field. Identification
wag ¢onfiymed by Prnfe_zésor Natarajean of the Centre for
Advanced Studies in Botany, ifniversity'of Hedrag, who
also eriticelly cormented on the first reports of
Pleurotusg spp for India (Natersjan, 19687). Specinens
were colleoted from the field with ell the different
steges of development as far as possible and the gene::;al
observations like locallty, type of substrate, -



date of collection ete., were recorded in the ficld R
itself and opecinmen transferved t0 the laboratory by
pecking in wexed paper sheets. The collections were
gerially numbered and detnlls recorded.

Before mnaking detailed mieroacopic observatlon,
all the external characters as per the data sheet
appended were enume;ated. The spore prints were made
where ever pdssible and for this purpose either the _
pileus was removed and pleced over clean plane miceroscope
sliéas, with gllls facing the slides, or the entire
mushroon was placed in a vertical jer in such a way that
clean slides could be placed underneath the gilla, The
pileus was Kept molat by plecing wet cotton aver it.
Slidés were removed afber sufficient depogit accumulated
over this end the slides were gently dried ond stored in
cabinets., The vhole pileus wap cut off from the stipe
and the seme was placed over black peper, gills dovnward
ond the spore prini wes qollected in paper also. The
collections were properly dried in a vaae£abla dryer of
the meke S1gg, Dofrex utilising a forced circulation of
hot air at 50°C.
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‘The microscopical charascters were etuﬁifad elther .
with free band seotion mounted in lactopheol or fronm
the tlssue maoeraticﬁs. For this purpose the tissue was
- Pivsb placed in 10 per cént potassium hydroxide solution
for a vhile before heing staiﬁedg The shain was gllowed
o react for sboub 10-15 minuites anéi the specinens '
pounted in 107 potassium hydroxide. The tissue vas
mecerated by kéeping a piece o;? the same on glass glides

and gently tepplng with the blunt end of a needle.

_ HMacrochenical end matachromatin resction of
varlious parts'oi‘ the basidlooaxps were studied following.
 methods of Watling (1971) end Singer (1975). The test
~ wes carried oub on the surface context of pileus, stipe
end stipe apex anﬁ bage. Fresh tissve from ylleﬁa,
gpparently one centimeter sguare was disected from the
gporocary with e:l,eén gingle cdge razor bledes end placed
in the depression in a porcelain plate. A few drops of
I\*ielze:f"s'reagen% were applied and the reaction indicated
by colour ehange‘ wag recorded. Colour of spores was
determined ot o moguificsation of 650 X in webter mounts,
Measurements of all structures were mede from mounts in

10% KOH at magnification of either 650 or 1250 x,
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Iéaizar‘s reaction of sporc mess wao detected follouing
the method described by Watling (1971). Small portion
of spore print vas trensferred to a clean slide end
mounted in Melmer's solution and colour change wés
notec_i undey microgcope. The reaction was graded as |
‘emylold if positive and inamyloid if negative.

Informati on-on ediblility wes gathered from
various literatuve wiilized for identification of Pungi
ve_ri:fied with Teneka's Cyclopeedia of Bdible ?15:;%5
(Tanska, 1976).

| Photographs of the habitat. of nushroons were

_ teker on the collection s;_}ot i4gelf vhere ever possible

_ otherwise dried exaiccati were vhotographed in the
laboratory. Single lens reflex cemeva (Pentex X 1090),

" with cloge up lens wos used for the purpose. ¥icroscopie
charactera uere recoyded using o cauera lucide abiachmeny

on the nicroscope.

The following microscopic characters were

studied where ever possibles
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Hymenophoral habit.types.

The manner of growth of wmushroom body
(Hymenophore) wasg recorded. Type of abtechmend

of pileus apd stipe wes nloo observed end recorded.

Hymenophoral trama.

The type of aﬁerllc tigoue, ueking the nain
sore of gills and the srraengement of the hyﬁhae
within the tissue has been studied in detail.

Spore morrholozy.

The type of gporey lis phape, its well,
smocth or ornanented, lts colour reaction etc.,

were rscorded. '

Cyabidig.

The characters of the sterile clements

pregent on svurface of pileus, on glll and in

stipe were studied in detsil. The details of

the eyshidle present on the gill surface snd
cdge, viz., pvleurocystidis, and cheilocystidia
HeEre Stuﬁieﬂ -
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Hyphal systen and clamp comnsction.

-The type of hyphal system, wvhether
nonomitic or dimitic and presence of clamp

connactions ware also studied in detall.

Baged on the charzcters the collections
were identified and the wost commonly occurring

gpecies are presented under resulis.



RESULTS



RESULTS

Pleurotus citrinopileatus Singer

Sporobhores on tree trumks, occurring in

large numbexrs.

PILEUS:

GILLS:

STI PRy

8PORKESs

.central, broad, whitish, 8 to 12 cn in

diemeter, at first spatimulate, then.
reniform, often sessile with a nerrow
Easal attachment or sometimes with a
short atipe, often'many on a single
cenfral stipe, smooth, eream coloured

or light yellow, mergin irregular.

ednate, white, smooth, mederately crowded,

nuomber per cm 10, decurrent.

gbgent or very short, often central,
240 10 x2 t0 6 mel, cylindric, golid,

white tomentose.

basidlospores whlte to cream coloured,
snooth, cylindrieal, 8 to 12.5 x 3.0 to
305//1!11 in size.
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SPORE PRINT:

EDIDILITY:

"o
3

hyphel system monomitic, hyaline,
winflated, generatlve ﬁyphae 2.5 to 10 jum
in diemeter, eithor thin walled or with a
glightly thickened wall, gsepbate with

" clemp connechtions.

white (Plate Wo.l).
edivle

collected from Rice Research Station
¥oncompu from Ansecardium ogeldentele

during June, 1986 (Plate No.lI, Fig., I a).
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Pleurotus cornucopise (Pgulet: Fers.) Rolland

Sporophores in groups on logs.

PILEUS: wide, convex to funnel shaped, depreosed
st meturity, 5 to 15 cm, smooth; white,
pale ochexous - brown or yellowish,
downy first soon turn glabrous, mergin
decurved or involute when young later
expanded . .

GILIS: whitish, crouded et plleus mergin, with
intermediates, less g0 near stipe on
which they ere decurrent, often foim g
net like pattern, 18 to 20 per cm at
the margin. '

STIPB: smally 3 to B x 0.7 to 1.5 om, often
romified nearly central to fairly
eccentric, whitish, almost completely
covered with ususlly snastomosed

extension of gills,

flesh thick soft cnd spongy.



P(ANE.m. “P/Ctufibts

pj-Ate .tv_. Pvttuhottu,



SPORES: ellipticel, ‘smooth, white or yellowich
when young finally tuming b:cowﬁiéh
10%01134&;05}1&:. _

. SPORE FRINT: light pink %o pale lilac,

hyphal }system nonomi tie hyaline,
generative hyphee septate wlth clemp

connections. |
EDIBILITY: edible (Pacioni, 1981).

collected from Pglode, Trivendrum
from dried up Anjili logs (Arbocerpus

hirguta), during September-Oetober, 1983
(Plate MoJIII, Fig.l b).



PILEGS:

GILLS:

Pleurotns dryinus (Pers.: Fr.) Kummer

Sporqphoreé on tree trunk, solltery,

ecoentric or eub lateral.

" broad, whitish, 5 to 10 cm in diameter,

convex to flattened finglly expended,
with central depression; whitish at
first later buff yellowlsh when old,
aurface'flncooge when young end also
covered with dirty brown down which
breeks up into spol « like adpréaaeﬁ
acales,-bgcomiﬁg greyloh brown
gometimen with edge appendicﬁlate
because of fhe meabrenous and

downy velar remains, margin inrolled,

not so close, deeply decurrent,
doun even up t0 ring zone, whitish
vhen young, ocherous grey when old
end the edgee'da;ken.with 8ge.

number per dm 36,
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Fi16.15.b. Plewrotus eows



STIPE: very short end stout, lateral or eccentric,
2.0 't0 3.0 cm long 1 to 2.0 om thick, white
-almoat woolly, downy, Bguamulose with
tapered bage, some timesg with ringwllke
velar remains, flesh thick end dry.

VELLg gogreely conspicuous on stem, bﬁt appendi~
culate round the margin when young, dis—-
appearing with expansion of plleus,

SPORES 3 besidiospores hyoline, cylindrical,
‘grnooth, 12 t0 15 x 3 to 4rum.

. hyphal systen dimitic, generative
hyphae thin walled, septate with clamp
counechtions, skeletal hyphae without

clamp connechions,
 EDIBITLITY: - edible (Atkinson, 1961).

collected from College of Aérioultﬁray
Vellayani from dried up cémphor‘tree
{ Cinmamomuamn camphofa), during September 1084,
(Plete No.IV, Pig.il a). '




PILEUS:

GILLS:

STIPE:

SPORES:

Fleurotus edus (Berk,) Sacc;

Sporophores in groups on tree trunks,

éaesplitose, lmbricate.

usually Bpathﬁlate at least vhen young,
flabelliform when old, pink or flesh
eoloureﬁ,lcoriaceoua, glabroug, up to 9 cm
in diaﬁeter, nargin inecurved, hyphse

redlally pevsllel, slightly agglutinated.

crowded, decurrent, whitish or creemish,
narrou, thin, lamellulae of four different

length.
absent, even if present very small.

context 1 to 2 mm thick soft fleshy
to brittle.

besidiospores eylindrical, thin walled,
& to 8 x 25 to 3.5 jm hyaline, inamyloid.

basidia narfvly clavate beaving four

atevignata, pleﬁrocygtidia abgent.,

\






hymenophoral trame irregular,
hysline with interwoven hyphae,
nostly thin walled.

EDIBITITY: edible end can be culbtivated
(Singh & Heojaratimam, 1977).
collected from Talode, Trivandrum
distriet on logs of Anjili (Artocarpus hirsuts).
June, 1986 (Plate No.V, Fig.II b).:



Pleurotus flaobelletus (Berk, & Br.) Secc.
Sporophores in groups.

PILEUS creany white, smooth, hygrbaco@id.
slender, postly flabelliform,
sometimes reniform with en ettenuated
base more rervely with an eccentric |
or'central stipe, caecspitose,
surface convex or depressed white
to ivory coloured at maturity,
sligptly tonentose towards the base

other wise glabrous, mergin at first

incurved, then umdulate.

GILLSs decurrent, narrcw, moderately crowied,
| ' white, thin, up to 4 mm broad, edge

concolourous, entirs, number per ck 18.

STIPEs gboent, 1f present very sumall,;
| typleally lateral but occaslonally
.eccentric, 0.5 %0 3 x 0.5 t0o 1 en in
gize, 1rrégular.



F\a. b, Pleusolivs &gna,édd;r



vi- 6. &UAKctcuif U Jtfb fcu vt ¢. Sfdp. joHL



SPORES:

SPORE FRINT:

EDIBILITY:

30

flegh: , fleah_ysoi‘t emd B;ender._

bagidiospores cylindrice, oblong- '
eylindric, hyaline, thln.walled.
gnooth inamyloid & to 8.3 x 3 40 4 Jum
in size,

crean (Plate Fol.VI a).

cheilocystidla present, c¢rowded

vleurocyestidie absent.

hyphel system monomific, hyeline,

-

generstive hyphae 5 to 8 Jon in diameter,
highly branched with slightly thickened
wall, sepbtate and with clamp connectiohs,

hymenophoral tress irregular.
edible. Beno (1971),

collected from stending Ciba
cotton tree (Ceibz pentendra) from |
College of Agriculture, Velleyani,
Uetober, 19806. (Plate No .{VI b & ¢y Figl Il

3)0
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Pleurotus ligmatilfis (Pers.: Fr.) Kumwer

PILEUS:

GILLS:

STIPEs

SPORES 2

SFORE ¥RINT:

EDIBILITY:

Sporophoras caespitose on logs,

sometlmes solltary also. . =

brﬁad, flabellate, 3 t0-10 -cn in sizg,
mostly 'eccentric rarely central;
occasionally laterel, fleshy, thin,
often umbilicate, margin at first
involute them expanded.

adnate, orowded very much upto % mm,

Toool, entire, number per em 32,

S t0 8 cm ldng, hollow, alwvaye thin,

unequel, curved,'fleémugggwhibish.

flegh, fleshy and 80Tt

4 %o 5um x 2-3.51ym in size, whlitish,
elliptlesl,

crealn.

&ﬁible «
collected from FPalode from fallen

logs of Artecarpus inciss, during September-

Oatober, 1985 (Plate No.VII, Fig.IIT b).



AIATE.. yni. i JuEciPaLs.
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Pleurotus luteonlbug Beeld

Sporophores caesplbose.

PILEGS:  at first spathulete ond then reniform,
-5 %0 8 x4 to 5 cu in size, sescile,’
ofteri with & very narrow etbtechment
., with a short stipe, surface brightly
coloured in different shades of
yellow, smooth, glaebroug, dry with
fine radial siriae, margin thin and

involute.,

GILLSs moderately crowded, adnate, decurrent,
white, pink vhen dried, thin, 3~0 ma

wide, edge concolorous, number per em 32.

STIPE: gbsent or very short, lateral 3 to 10 x 2
t0 6 mm, cylindricel, solid, white end

tomentose.

flegh tough and hard, cresm when
fresh, light brown when ﬁrieﬂg
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SPORES:

SEOREPRINT

EDIBILITY:
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bapidiospores ¢ylindric, hyaline, thin
walled 5 to 7.5 x 2,8 to 3.5 un in

pligze.
crean

cheilocystlidia sbundant, irregularly
fusoid, pleurocystidis numerous,
axbending beyond basidiel layer,
thin walled, with a rounded apex,
hymenophoreal trama regular to
lrregulorx,

mononitic hyphal systenm of hyal;ne
winflated generative byphae 2.5 to njfnn
in diemeter, wostly thin walled or at
times with alightly thick walled hyphae’
which 1s-septate and with clemp

connectlions.

edible,

collected from base of mango tree,
(Magngifera indiez) from College of Agriculture,

‘Vellayani, September, 1986 (Plate Ho,VIII,
Figl.IV a).
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Pleurotus pastrucatue Fr.

Sporophores solitary or in grﬁupg
pn old trunks. .

| PILEUS: upto 5 cm long and 2.5 - 3 om broed,
seaagile, at first resupinate then
expanded and hoxizontal, often lobed,
upper stratum of pllous gelatinous,
brown with squarrose or exrect '

gquamiles.

GILLS: decurrent, broad, upto 3 mm wide,
grayish white, number per en 10-12.

STIPRE 3 amall 2 to 4 X 0.8 % 1.5 om, nearly
central whitish, cylindric, solid,

context flechy, sofb, consisting of
firpmly inter woven thin welled byphae
of 12 %o G.Fm dieneter.



SPORFESs oblong, c¢ylindrical, hysline 6 to 9 jm X

4.5 pm in size Pleuroeysti@éa present.,
BPORE PRINT: white
EDIﬁILITY: edible and of goocd flavour.
collected from décayed coconud
rootal,‘ ingide a well, Punkulam,

Vellayani, Hovember, 1986 (Plate Ho.lXI,



Eleurotus opuntige (Dur. & L&v) Sacc.
Sporocarps in large numbers, imbricate.

PILEUS: subgloboee. t0 flgbelliform or often
spathulate, 4 to 10 cm in dianeter,
surface whitish, turn yellowish when
old, paler along the margin, wit;h a
thin repent epioutis of parallel thin
walled hyaline hyphpe, glabrous, noygin
becoming lobed or splitting. '

GILLS: orowded, decurrent, whitish to creem
| coloured, 3 mm broad, with lamellulae
of three different lengths 3 number per
eia 24, |

STIPE: lateral, usuazlly very short 1 to 2- ol X
4 to 8 mm in sige, cylindric, 80lid and
surfoce white pubescent, when young,

soon turn glabrous.

context fleshy, white inamyloid,
houogenous, with g monomitic hyphsal
systen of hysline mostly thin to slightly
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SPOR¥Ss

SPORE PRINTs

EDIBILITY
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thick welled genergtive hyvhae 2.5 t0
12 po dlemeter, with prominent clemp

connections.

basidiospores cylindric, hysline, thin
éblled; contains refractive gubttulste
contents, 8.5 t0o 12.5 % 3.8 t0 5 Fm.

white‘

pleurocystidia absent, chiclocystidia
present, lecythiform, beering a small
capitellun, hyaline, thin welled,

bymenophoral trema completely irregular

(Plate Ho.X).

-edible

collected from oil palm waste

(Eloeis guineengig) from Palode, June, 1985

(I‘\'late D}O..m' Fig-v a) .
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Pleurotus ostrestus (Jacq.: Fr.) Kummer

PILEOG:

GILLSs

Sporophoren on tree trunks in ¢lusiers,
ugually hygrophanous..

putton shaped when young, soon expanding,
syaﬁkﬁlate t0 reniform, mostly typlicsl
shell-ghaped, often some what dimidiate,
fleshy, measuring 7 to 18 cm across;
slightly dcpressed at abtechment to
gtipe, cmooth or slightly cracked,
ghiny and globrous, some times cuticle
torn into squamilen, white, colour
often variable, sone times grey dark
violaceous, brownish vhen young turn
dingy wvhen olé gnd in many oasges often
white when old.

LA

not crowded, unequal, decurrent along

sbtipe, long anaﬁtomosipg at base,
Initially white, uwhite or lvory vhite

0 yellow when dry, nunbér pey cm 18,



| BTIPEs

BASIDI Az

SPORES:

. SPOLT PRIWLS

EDIBIDITY:

39

absent or very short, eéccentrie or
latersl, ravely centrsl 1.0 ﬁa .0 om
long and 05 to 2,0 cm thick, paasing‘
gradually into one side of pileus, firm,
whitish, halry at bage. —

" flesh white, sof%,gapangy, with
pleasant smell 0.5 t0 1.5 ¢ thick neer
atipe.

clavate, %0 t0 38 x 6 to 8 Pﬁ, tetrasterigmatie,

vasidlospores white, pele cresm colourved,
or sheded with pele lilec, lnamyloid,
oblong or gub cylindircel 8.6 to 12.5 x
5 té qu@ in oize. |

whits %0 lilaoc.

hyphal gysten monomitic, generatlve
hyphaee thin walled, septate with olemp

_connecbions, some tlmes sclerified

generaﬁive'hyphgg algo was found. -
edible |

collascted from stump of Mengo tree
(Mongifera indica) from Moncompu, June, 1984.
(Plate Ho,XII, Fig.V b).



Pleurotus. petsloides (Bull.: Fr.) Schulz.

Sporophores in groups, imbricabe.

PILEUS: wedge shaped to spathulats, irregularly
petaloid, repembling pétala of flowers,
2,5 50 10 om long 1.0 0 5.0 em in’
- digmeter, dingy brown, 'becoming pale,
dimidiate, finely plumope towards the
'.base, morgin involuss when young hru.t;

-expanded later,

L

GILLG: very ecrowded, decurrent, Very narrow,
goft, linear, uaequol, sometimes
bifvrcating edgey entire, white flrst,

finglly agh coloured, mmber per cm %2,

' STIPB: shaent or small like gn extension of
Plleus 3 to 8 x 3 to 4 mm in size, po1lld,

firmy coupreszed.

conbext thin, white, duplex with a
thin upper layer which is gelatinised
consigting hypvhae of 2 to 4 Jxm diameter,

\
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Fia.¥.a. Pleurotus pelaloides

Fia.VL.b. Blewrotus platypres

LA




SPORES:

BASITIA:

EDIBILITY:
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loosely interwoven in a hyaline matrlx
amd o lower layer of more tightly woven
and not gelatinised hyphae.

bagidiospores ovoid, ellipasoid to bmediy'
ellipsoid, hysline, inamylold, thin walled,
with lorge refractive gubttules; 7 40 9 x
445 to 5.7 pm. |

clavate, 22 to 27 x 5 to 7 s beering
four sterigrate, oheilocystldla crowded
20 t0 260 x 2 t0 6 "ﬂm’ Binua'te,' hyﬂlj-nﬁ.

" thin welled.

hymenophoral trema sub-regulary
hyeiine, non-geletinised. -

edible »

- collected Lrom stump of coconut
tree (Cocos pucifers) from Thiruvellam,
Trivendrum, November, 1986 (Plete No.XIII,
ML e).



Pleurotus platypue (Cooke & Hegsee) Sacc.

. Sporophores cacspltose on logs,

PILEUS: convex, then depressed at maturity, -
gonetimes subinfundibuliform, fleshy,
aurféce tawny brown, smabﬁh,anﬁ glebrous,
2.5 to é ca in ﬁiamatér, marzin ineurveé

and deeply lobed.

GILLS: R noderately crovaded deeply. decurrent,
white, 2 to 3 mu broad, with numeroug’

lemellulae, number per om 23.

. BTIPE: gecenbric oy lateral agcending with a‘mdbuus
' batheugelavate base, 1.5 %0 5 x 0.4 to-1 om,
palér then pileus, rugose often with haipy

base and concolourous with pileus.

context upto 3 mm thick,_flesny,_
conaigting of éirmly Interwoven thin- walled
hyphee 2 10 8 me&iemater with prominent
clamp comnections, flesh white, soft;
‘ppongy 0.9 to 1.5 cm,thick-neag the
stipo.
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SPORESs basidiodpores hyaline, oblong to cylindricel,
thin welled, 8.5 to 3.5 x 2.5 10 3.5 pate

PASIDIA: clavate 0 eylindrical, hyaline, thin
walled, four spored 6,5 %0 12.5 x 2.0 to0
- 2:5 Pﬁi-

SPORE PHIND: . white.

hymenophorel trome irregular to
sub-—ragﬁlar, consipting of thin welled
hyvhee ﬁp to 2,5 mm thick, pleurocystidia
mbsent subhymenisl layer 5 to 6 pm vide,

intervoven. )

EDIBITI®Y: edible. '

eﬁlleeted from Thiruvallan from
rotten vooden piece (unidentified),
Hovember, 1980 (Raic Neu®FE; Fig.Vl b).
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Pleurobus pomedi (Fr.) Weél,

. PILEUS:

GILLS:

STIPE:

SPORE DRINTS

EDIBILITY:

vhite fleshy, soft, sub~flaccid,-irregular,
2 to 4 ca dismeler, involute, conved,

smookh,

decurrents crowded, white, smooth number

per on 24.

eccentric,; golld 5 to 8 ca long tough and

aocending ..

basidiospores hysline, globose, 2.0 x 3,0 im
$hin walled.

CWhite. \

context dthick, fleshy consigting of
firaly intervoven thin walled hyphee
2 %06 Jum diameter. -

efdible,

collected from old cocomut waste
(Cocos nucifern) from Thiruvellem, Trivendrum,
November, 1986 (Pig.VIL a).
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Plenrobus pubescens Peck

PILEUS:

GILLSs

SPORES

SEORE PRINT:

EDIBILITY:

flechy, conyex, 4 to 8 cn broaﬁ. sub=
orbicular, pubescent, slightly yellowisgh.

’

broad, sub distani, rounded bshind,
sinuate, pellld tinged reddish, number

per cm 304

ghort, firm, ocurved, eccentric, more or
less of the colour of pileus 2 to0 3 cn

1ong .

context fleghy, '‘soft and plnk

coloured .

globoge end tuberculate, & to 10 jum x L
2 0 3.5 [am in gize,

white

adible

collected from oil palm (Flaeis gulneensig:
bunch waste, Palode, Trivandrum, October, 1986

(Plate Ho.XIV, Fig.VII b).



Plevrotus pulmonerius (Fr.) Quél.

Sporophores solitary or ceespitoge.

PILEUS: white %o creem coloured, convex, reniform
or infundibuliform, plane or reflexoconchate
at margin, 5 to 9 em in diemster, fleshy,

glabroua,

GILL8: erouded, whitish or cresm coloured, turning
lemon yellow, decurreni, sunooth edge entire,
not branched or anastonosing at the base,

nunber per cn 14.

-

STIPEs very short, solid, exactly latercl, villoge,
i gometimes atterminted towards the base,

vell not formed. fleah; vhite, flésﬁy,

SPORES: . . basidiospores oylindrical, 8 to 12 x 2 to
3 Fm in giga. |

QPORE YRINE: white

EDIEIDITY s edible.
ALWn hymenophorel trama irregular,
hyghae rarely nopomitic.
collected from Palode, Trivandruan from

oll palm waste (Eloeis guineensis) Ootober 1986.
(Fig. VIITI m).
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Fia YL b, Plewnotus salignus
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Pleurotus Salignus (Pers.: Fr,) Kummer

Spororhores solitary, very rarely caegpltoss.

1}

PILEUS: ghell shaped 5 t0 8 cm broed, sooty ash
— colour or dehracecus, fleghy, compact,
gpongy somewhat dimidlate, pulvinate when

young, here end there striéoaem, 1ncurved,

GILLS: " norizontal, decurrent, brenched, in middle-
crowded, dingy, often eroded at the edge,
not glandular, slightly bluish, number

per cm 26,

STIPE: always short, 2 to 5 cm long, firm, more

or less tomentose, glgbrous,

SPORES: oblong or cylindrical, 8 to 10 x 3 to 4.Pm
in size,

SPORE PRITTs cresmy white,

EDIBILITY§ edible,

gollected from harvested oil palm
bunch waste (Elpeis guineensig) from Palode,
Trivendrum, during June i986 (Plate Ho.XV,
Pig. VIII b).



FPleurotus serotinug Fr.

Spororhores golitery or ogespitese end

imbricate, veriously coloured dingy yellow.

PILEUS:. ‘fleshy; 5 t0 8 ¢m broad, compact, convex

‘ _eor ﬁearly plene, viseld vhen young end
moist, dimidiate or klaney shaped 6r gub
orbimzllar, colour verisble from yellowlsh

greon brovinish green or olive green,

GILNLS: erowded, decurrent, up t0 5.5 mn uide,.
whitieh or yellowlsh, often branched,

¢dge entire, number per om 16.

- STIPE: very short or slmost wenting, latersl,
thick, yellowish beneath and minutely
tomentose or gguemulose with bleckish points.

flesh thick wvhite end gelatinoug wnder

cuticle,

SPORES: basidiosporas minute, ellipticel, 5 fom
long x 2 1'.0 5 Jam b:toad, eanyloid .
SPORE.PRIBT: cream '
| ' colleected from 0Ll palm Elgeis guimeensis

inflorescence, Fplode, Trivazi&rum._

tiovember, 1986 (¥late Ho.iVI, Pig.lX ga),
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FIG.Tx.Q, Plewnotus serolinus

i
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F16.1X . b. Pleunotus squariosculis

25 cm
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Pleurotus gguarrosuliug (iont.) Singer

Sporophoresg generally in clusters on logs. -

PILEDS: — circuler or ghell shaped, centrally stipltate,
2 to 10 cm wide, white to cream coloured
co;iaceous’hecoming stlff on drying asnd
flexible when fragh, squamose t0 squarrose
with emall concentricelly arranged imnate
seales éhich mey be concolorous or slightly
darker, straight when fresh, becoming
involute on drying mergin thin)regular

or lobed.

GITLL3: crowded, deeply Qecuréent. white L0 pale
buff, concolorous with the pilemsg with
gills of four length, ercuste, thin, 2 to 3 m
vide, slightly intervelned towards the bese,

edge finely denticulate, number per cm 38«

S'PIPDs typicelly central, rerely eqcentric;
cylindrical, 1.2 b0 7T x 2 $0 5 c& in size
attenuated towards the basel, whitish st
firat, broun a2t maturity purfece covered

P :
with Lirregular flocculosgs,; squamules,

:



20

usually uwithout énnulus end volva, however,

in young ones, veler remnants con be obgerved.

i
i

context upto 2 mm thick, fleshy,
coriaceous, white with o dimitic hyphel
systen of generative and binding hyvhae,
generative hyphae thin walled 2 to 4 Pm in
dipmeter, hyeline, occasionally branching
with prominent clagp connections at the
sepba, binding hyphee 2 to 10 Fm in diameter
well developed and the dominent hyphel type
with a subhyaline wall apto 2.5 Fm Phick and
nunerous side brancheg of limited growth
which taper distelly to 1.0 pm in dlameter,

SPORES e ‘beeidlogpores oylindrie, hyaline, thin
walled, 5 t0 7.5 % 1.7 0 2.5 pe in stze.

SPORE PHINT: gale crean

BASIDIA: clavate, oylindricel bearing four sterigmate;
15 0 20 x %5 40 4.2 Fm in size
pleurocystidla and chelloeyasidia sbsent,
'cystidiole gbundant, 15 t0 27 x 4 30 8 jum
glavate to fusiforn,

EDIBILITY: edible when fresh and younsg.

collected fron Rubber (Heven braosiliensip)

College of Agriculture, Vellaysnl dJune, 1966.
(Plete Mo.XVII, Fig.IX b).



Pleurotus pubpalmatug Fr.

Sporophores often tufted with imbrieate

caps on btree truaks.

PILEGIs convex first then flattened 5 o 14 om,
pinkish in colour, relative to stipe
ececentrio, margin remain involute for e
long peg-i oé, covered with 2 thick wrinkled

gelatinous cubtiole, very much astringent,

GILLS: ., crowded, broad, soft adnaite, sinuate

gonneebed by veins, dingy, number per cn 40,

STLFEs - ‘ wbitish, when young ,turn orensge :nrown, shors
f&bri;losé. striate prulnose, =olid, eecentriec,
1at,erai. but the piieus is alusys narginate
behing .

~ BPORES: bapidiospores subspheriesl to nearly globose,
gpinulose 5 %o 7 p 2 to"j.s ]JEL in siza,
pinkish or sslmon coloured.
BPORE FPRINT: cream
EDIBILITY:  not edible - bitter tasvte.
aollected from dried mengo tree
(HMongifera indica) Irom College of Agriculture,

Vellgyeni during September; 1986 (Plate No.IVIII,
Fig.k a).



pLA"re mxix .
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Fla.%. b, Plewsodis wbmarcos
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Pleurotus wlmerius (Bull.: Fr.) Quél.

Sporophores solitary or caespltose on tree trunks.

. PILEUS: " first convex, then plene, 7.5 %0 12,5 om in
gize, often martled with round spots, fleshy,
compact, horizoﬁtal, moderately regular elthough
mére ar 1esé‘eccentric,amooth, vhite first bthen -

paleroehre.

GILIS: sinuste, horizontal, rounded behind, elightly
adnexed, broad, some what crowded, whitish to

pale ochre, number per em 14-16,

STIPE: eccentric or almost laterally attaeched to the
| pileus, curved, amscending, tomentose mt the
bage, rarely villous through out, whitiah,
varying in length often very long 5 to 15 om,

often tomentose .

SPORES: basidiospores are nearly globose, 5 Tm long
' end 5 £0 6.5 Jim broed, white,

SPORE PRINT: c¢resn white

EDIBILITY: when young end smell it 1s tender end of
scceptable flavour. -
collected from dried up Hargo tree

(Mangi fera indiea), College of Agriculture,
Velleyeni, July, 1986 (Plate Fo.XIX, Fig.X b).
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DISCUSSION -

' A preliminary survéy condueted in and around
the College of Agriculture, Vellayanl and in some
parts of T:ivunﬁrum disbrict end edjolning areas
revealed the occurrence of & number of FPleurotus
opeciea. They were found to occur nogtly during
the north esst monsoon period, preferring deed

and rerely living stumps of various irecs as
substrates, Twenﬁy speclesn, which were more common
and properly identified are described in this study.
All these collectiono were preserved and deposited
in the Agaricales coilectlohs of the Department of
Plant Pathology, College of Agriculture, Vellayeni.

The deteils of occurrence of the twenty
species of Pleurotus described here can be

spunzarised as follows:

- —-—

51 L Period of .
No Neme . Substrate collection
1 ZR.cltrinopileatus Stumps of June, 1960

Singer Anacardium
. oecldentale
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1

12

14
15

P.cornuconise (Paulet:
Pgxrss) Rolland

P.dryinug (Pers.: Fr,)
Kummer

B.ctug (Berk.) Sace,

P.flabellatus (Berk, &

Br.) Sacc,

P.luteozlbug Beell

P.lignetilig (Pers.: Pr.)

Kumex

2.pagtrucatus Fr.

P.opuntice (Dur. & Lév)

Soga.

D.ogtreatus (Jacq.: Fx.)

Kummer

P.petaloide
EBull.: ¥r,.,) Schulz,

2 .Elatym)ga (Cooke &
Massee) Sace.

P.pometi (Fr,) Quél

2.pubescens Peck,

E,Pgimonarius
I"’I'. A lc

a4

Dried up anjili
log { Artocaryug
hirguta

dried up Camphor
tree (Cinnanomun

canphora)

logs of Anjali
(Artocorpus
hirsuta)

Standing Clba
cotton (Ceiba

roentandra

Bass of Mango tree
(Hangifera indice)

¥allen logs of

Artocarpus incisa

decayed coconut

reoto inside 8 uell

(7300
0il palm wante

(Elagis guineeusis)

logs of
Hengifora indica

Stump of Cocos
nuelfera

Rotten wood
pleces

Coconut Stunmp
wagte '

0il palm waste
0il pelm waste

October, 1983
September, 1984

June, 1966 ~

October, 1986

Septenbex, 1985
Oectober, 1985

November, 1956

June, 1985 —
June, 1984 ~
Kovember, 1986
November, 1965
Novembar, 1986

Qctober, 19806 -
Cetober, 1986



16 P.palignus (Pers.: Fr.)
Kummer

17 E.gerotinus Fr.
18 R.squerrogulus (YMont.)

g

Singer

19 2.gubpelmatus Ir.

20 P.ulwarius (Bull,: Fr.)
Quel,

99

‘ —
0il palm waste June, 1966
0il palm weste November, 1980
from standing Jude, 1986
rubber tree {
(Hevea_hgg@}iens 8)
dried up mango September, 1966
txree
dried up mango July, 1986 -~
tree .

Thlp is the first elaborate monographic study on

the collection and identification of specles of Pleurctus

from Indip after the sustained effort of Sir J.D. Hooker,

in the middle of 19th Century from Darjeeling - Jikkim -

Nepal area. Bhevani Devi (1982) in a preliminary survey,

o8 part of the floristic study of Agaricales of Kerals

recorded five specics of Pleurotus, viz., P.cornucopiae,

P.oatreatuns, P.platypus, P.gquarrosulug and P.gpathulatug

Pers., as .occurring in Kerala end out of this F.spathulatus

ves ranked es a new record for the country. In the present

study except E.gpathulatus all the other four speeles were

recorded, Tﬁé present otuly confirms the ocourrence of

these four species in the State and also added the other

sixteen specles of Pleurotus as new records t0 the Agaric

wvealth of Kerala. Out of the twenty sﬁeeies recorded in
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the present study, the following eight specics are

nev records for Imdia (rni vmim, 1U.7}.
1 E.luteoalbun 2 ZE.lignatilig
3 E.nagbrucatus 4 P,petalolides
5 Z.pomebi & Z2.pubssceng
7 P.gerotinug 8 ZP.olnarius

Eventhough mention hag been made ahout the

oeéurrence of B.citrinopilentng (Siveprckesem, 1980);
Puyushothama , 1987)

P.opuntise (Nair & Bhavani Devi, 1986), end F.subpelmatus

(Butler & Bisby, 1931) in the country thelr occurrence
has not been validly publighed sofar.,

The first deteiled floristic gbtudy of Eleurotusg
flora of India as mentioned zbove was by Sir J.D., Hooker
in the Yest Bengsel - Sikkim - Nepal area during the
laat century and all thege specimens deposited in the
‘Roysal Botenic Gardens, Kew, Bngland were subsequently
~examined by Pegler and ten species wei‘e vaelidly
publighed from _this collections (Pegler, 1976). These

incluje E.pinguidus (Berk.) Saco., E.penbranaceus Massse,
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P.flabellatus, P.ebus, E.gnserinus (Berk.) Sacc.,

P.olacentodes (Berk.) Sacc., R.platypus, E.gemmellarii .
| (Inzeng) Sacc., P.ogtreatus end F.fosguletus (Cooke) Sacc.
Characterisation of epecies in Fleurotus haa\ been

aﬁtempted by meny workers from time £0 bime (Eger.' et gl.,
'19‘?9; Fegler, 1976) . However, according to Singer (1975)
g modern monographic shtudy of the genus is absolutely
esseﬁtial.. Some of the presently defined species like
P.ogtrentus ere elso often pointed out to be very poorly
defined, as it is descrived as 2 complex specles

(Bger gt gl., 1979). Shape and type of pileus, size end
ehape‘ of gpores etc.; are often employed in delimiting
the species complex in Pleurotus groups. Moot of the
ppecies of Pleuratus have white syo'res except very few

like P.cornucopise with pink to lilec sporesn,

Anong the species recorded, E.citrinonilestus,

Z.cornucopiae, P.dryinus, P.cous, P.flabellatus,
P.ostregtus and P.platypus are considered to be good
esculent speciey (Taonska, 1976).

E.clirinonileatus is cheracterised by a broad
spathmlate plleus with = véry short stipe 0 alwopt sessile,
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P.cornucopige has on umbilicete to infundibuliforn
plleus strongly decurrent and reﬁeaﬂeﬂly gnastomnosing
gilla tha£ give the long and more or less centrally
attached atipe m rlgid appearance 0 its bage uwhich is
considered as a diasnostic character of the gpecieas.
while‘z.OStgeatus hes a.strong and short decurrent
gilla; with few or no anastoﬁoaee, eccenh?ic and
frequently laterally attached stipe, which afﬁ
relatively short. ZX.cornucopige hag been first
reeorded from India from erst while Medhya Predesh es
2.popidus (Grahem, 1915) leter, on, it has been recoxded
from Baroda by Mosee (1948) and from Calcuite by Bose
and Bose (1940). |

T.cous was first recorded for Indie from the

by

eolleetions of Hocker and identified by Berkeley (1847).
It hag been first collected from the hot valleys of

8ikkin. The species can be eepsily identlified by the
pinklsh tinta of the pileup and the small narrow spoﬁes.
Thip is a highly prized esculent species and Singh and
Rajerathnon (1977) from Mysore succceded in its cultivation.
This mushroom is known 5o be distributed in Sikidim
(Hooker, 1848 - vide Pegler, 1976), Mysore (Singh &
Rajarathnam, 1977) end in West Bengal (Roy & Sémajpati.
1980 . | |



P.flabelleotug, firss recorded from Celeutta on

decd wood, by Bose (1920) and agsin on dead wood of
Cacgalpinia pulchevima by Banerjee (1947), It is

domesticated for laorge scole cultivation ab C.FeT.2.I.,
Mysore by Bano and Srivastava (1962). It is knouwn to
be distribu£ed in other parts of India 8lso as in
Mysore (Bano, 1971), Katre forests - Jemm (Ksul &
Janardhanan - vide Watling & Gregory, 1980), Weat Bengal
( Thakur, 1980) and in Heherashtra (Sathe & Deshpande,
1980)« Petch (1924) described it in detail from

Sri Vanke. In the present study it was recorded from
Cibg Cotton (Ceiba pentendra} during the North East

monsoon periocd.

P.luteoalbug recorded in the present study is =
new record for India. It is a common mushroom in many
of the African covniries Pegler (1977). 'This speciés
first desecribed by Beeli (1928) p2 Claudopus, bscause
of the digcolouration on drging of the lamellase, but
on subaequent microgcoplc exomination of the fungus,
it revealed its ifrue Pleurotus nature.- This is g
spectacular species occuring in large clusters on dead

wood, fellen tminks etc. It is easily recognissble
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by its brilliant yellow coloured plleus. It mome whaeb
rcsembles E, citrinopileatus but differs from it in its

larger spores end strongly developed stipe.

P.ligmatllis recorded from fallen logs of
Artocarpus ineisa is a nevw record for the country and
is known to be an edible species of immense potentiel.
This is & common species in U.5.A. (Meldvaine & HMacadam,
1973) end in\many perts of Africa (Pegler, 1977). It
con be eepily distinguished by its dingy white pileus.

'g.mastrucatua racorded from g well on decaying
coconut roots is a new recoxd for the country. Originally
deseribed by Fries (1821), Lt is known %o oocur.in meny
parte of Americe and Furope and is known to be edible
with a good.flavour (HeclZvelne & Macedam, 1973). The
musﬁroom is reedlly recognisable by its broun squarrosely‘
scely pileus. Ilowever, oOpinion differs regarding its
identity and according to Singer (1975) it ig
Hohenbuehelia mastructetus (Fr.) Sing.‘
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P.opuntige, originally described as Agavicus opuntise

was revalidated by Ssocardo (e¢.f. Pegler, 1977) ia a
common species in Afrlca (Pegler, 1977) end so far not

validly publighed for India.

P.ogbreatug, the type speeles of the genus 1s a
comﬁon mishroom in India, recorded 1n'the current survey
algo, as occurriﬁg on stumps of mango tree. This mushroom
vag first identified for Indla from the collections of
Hooker by Berkeley (1854). It is known to occur in
Sikicim (Berkeley, 1854), West Bengal (Boge & Bose, 1940).
Baroda (Moses, 1948) Rashumir (Hurrill, 1924), Jammu
(Kaul & Kgchroo, 1974), Lucknow (Ghosh et al., 1974) and
in Kernateka (Sgthe & Kulkarni, 1981)., A good edible
species,it can be eapily distinguighed by the caespitose
nature of the spathulate pileus, which may in most cases be
bygrophanus aleo. '

P.petaloides recorded from ;:caqonut stump during

‘the North Eapt Monsoon periocd is a new record for India.
iowever, it has been collected by Hookcr from Nepal and

Berkeley (1856) identified the sane as F.peteloides.



The dingg brouwn pileus which resﬁmbleé ‘the petals of

flowers goined the specice the name. éqhulzer (1866)

from Gernony nemed the seme fungus as Hohenbucheliz petaloides
and opinion differs on'this. B

gi.nlatma ‘collected from rotten wood pieces
in a good edible species end recorded from Nepal by
Cooke (1888). It was recorded from Jammu-Tawi also by
iv'atl'lng and Gregory (1980). .

P.pometd io e nev precord for India. This mushroom
originally described by Fries (1821) can be distinguished
by the white fleshy and soft subflaceid pileus. However,
according to Kummer (187 | this is o« synonym of R.dryinus.

Y.pubssgeeng recorded from oll palm waste during
north east monsoon period, ie a new reecord for India,

and the specles is characterised by the pubescent plleus.

E.mlnonariua recorded from 0Ll palw waste duwving
the riorth east monsoon period is clreedy a knoun fungus
for India, which has been first recorded froén Vest Bengal
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by Chakraverty end Purkeyasthe (1976). This is en edible
mushroom end con be easily distinguished by the white t0

cream coloured glebrous pileus.

P.galignus recorded from Sikkim by Berkeley (1856)
has been ﬁecorﬂe& in $he present survey from the oll palm
waste during the South west monsoon period. | Thic can he
identified by the ghell shaped pileus which is ash coloured

or ochraceous.

g.aerotinus; again a mushroom associated with -
0il paim weste, generally observed during the north east
mongoon period, is a new record for India, This io

cheracterised by e renifork pileus.

P.sguorrosulus previously described as Lentinue

gubnudns snd subsequently as L.gguerrogulus appear as

cacagpitose in logs. Recoxded from rubber in the présenx
study, thie is not an edible gpecies, since it is leathery.
First time for indie this fungus hed been recorded by-

HBoge and Dose (1940) from West Bengal, Chopra snd Choprs
(1955) from Bombay and agein from Calcutte by Chandra (1974).
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Pegler (1975) pointed out thet Lentinus gquarrogulus
described from Nilgiris by Montague (1842): ﬁae '
E.pquarrosuing end it is to be congidered as first.
record of this fungus for the comtry. Ig current

literature the mushrooms P.sguarrosulus is considered

a8 o synonym of Lentinug sgquarrosulus (Singer, 1961)

'_Ij;subgalmatns firat described by Fries (1821)
. characteriped by édingy white plleus, isolsted from
mangé stuwmps, hes been recordeé for India by Hennings
(1901) fronm U’cta;r; Pradesh. This mushroom is of no

economic imporiance.

P,ulnarivg with whitish or creem coloured pileus,

vhich was collected from dried up Mango tree logs is the

firet record for the country. fThis :_Lé also not a good

edible gpecles. However, the correct identity of this

fungue is on debate and according to Singer (1975) it io

Hypoisygug tessulatus (Bull.: Fr,) Sing. 2nd in European

epecies often as a yyophyllun.,

Out of twenty specles of Pleuroctus deseribed

ghove, thirteen of them were collected during the
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north east monsoon period. Bhavani ﬁévi {1982) salso
recorded that species of Eleuroitus occur mostly during
' the north east monsoon period. It is algo inbteresting
t0 note here that during the survey five of tpe species
were collected from OLl pelm waste. It is elready
known thet ¢il palm harbours a very rich mycoflora
'(Tuzner.'1971)‘anﬂ plreafy specles og Fleurgtus viz.,
£.opuntiae, B, 'beas g, X.puloonsriug, g.éaliggns and

2.gerotinug were recorded from 0il pelm (Turner,; 1971).

A conmendable attempt has been mede by Pegler
(1976) to redescribe the species of Pleurotus, co;laote&
‘from the Indien sgub continent, by Sir J.D. Hooker-
uti;ising the herbariun ot Xew. By valiﬁéxing only ten
speciep from this collechion he developed a simple key
for designnting the species, According to Pegler (1976)
the Fleurotus species of the Indian sub continent can be
divided conveniently into two groups acéérding-td bheir
épore size, those with siall spores S-Q‘Fm.lang wh&ch_are
more characteristic of the troplcal, sub tropical species
ard ﬁhose with spores over 10 Pm.in length which are more

typiecal of the North temperate flora; confined to



Himalayen localities. Following Pegler (1976) an
attempt is mede here to fit a siuple Xey for the
diggnosis of the twenty specles of Pleurotus described
in the present survey. The majority of the flora

( fourteen) are with_spores less than 10 Pm.in glze
falling under the group bropleel and gub-tropical
flora and six of them with spores longer than 1OJum.
which nay be conpidered as the temperate flora., Kerala
is bleassed with a divcrsi@y of climate and is rich in
its diverse flora. All these have contributed to an.
ldeal condition for a very rich natural mecromycete

flora, naking the State g paradise for mushroom hunters.

KEY 10 THE PLEUROTUS FLORA OF KERATA

1. Spores less than 10 b in Bize
2. Pileus whitish or cream coloured
5. Gills decurreat, crowded
6. Stipe very small, ecceniric, spores oval
1. D.pometi
6, Stipe very long, central, sporealcylindrical

2. Z.8quercosulus

7. Stipe very emall, spores cylindrical
3. E flaballatus

7. Stipe small, spores globose
4. 2.ulmarius
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Pileus ochraceous or pink coloured

8.

!
B.

Pileus dingy white

Filens dingy brown

Pileus ‘typioaliy shell shaped, gille

decurrent, crouded, stipe short emd

tomentose, spores cblong %o cylindrical.
5. E.gelignug

Pileug typleally flabelliform,

gllls decurrent, crowded, shipe absent

6. 2.gous

9. Gills ednate, crowded, stive
present, spores elliptieal

7. R.lignatilio

9{ Gills sdnate, crowded, stipe

abgent, Or very émall, spores
. globose,

8. E.subpalmatus

10. Gills decurrent and crowded,
gtipe absent or amell,
basidioapores ovoid %o
ellliptical.

9, P.petaloides
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/ :
10, Gills decurrent moderately

crowded, bepldiospores oblong

t0 cylindricel.

10. Z.platyous

‘Pileus typically epeathulate, gills asdnate, moderately

erowded, atipe short or ebsent sscore cylindricel. .

11. P.luteoaldbus

Pileup not spathulate, but convex or nearly plane, -

11, Pileus smooth, gills decurrent

/
1.

crowded, stipe very small,

gpores minute snd elliptical,
12, P.geroiines

Piieus pubesecnt gills sinugte,

moderately crowded, stipe

abgent, spores cylindriecal

13. P.rubescens

© 12. Fileus lobed, upperstratum

of pileus gelatinousn,
browm with squamules,

14 . 2.pastrucatus

Spores more than 101pm in size.

13. Byphal system monomltic.

14. Plleus gpathulete
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15, Pilecus falirly largze (8-15 cm) gills adnete
‘ and crowded, spores suboylindrical.

_ 15. Be.cltrinopileatus
16, Pileus medlum size (5-12 cm) gills
decurrent, crowded, stipe "very short
1",. Spores sub-cylindrical and spore
print vhite %o li.lat;. -
16. B.ogtreatus
16/. Spores cyliﬁdri.cal. and 5EOTE sLore
print pure white.
17. E.ODuntiae
14 . Pileus infundibvuliform, gills deourrént
end crovied, stipe very shori.
17+ Spores ellipticel
18. X.cornucovpiae

/
17. Spores eylindrical

19. E.pulnonarius

/
13. Oyphal system dinitic
Pileus convex %0 flatiecned gills
decurrent, not crowded, stipe very

ghort, spores cylindlrical



PART I

CULTIVATION OF PLEUROTUS SPECIES



REVIEW OF LITERATURE



REVIEW OF LITERATURE

The group of wood destroying saprophytic fungi
commonly known as Oyéter mushrooms, though sometimes
appearing a8 parasite,is wide spread both in the
temperate and tropical zones. Cultivation of FPleurotus Spp.
sterted first by .the begining of this century on tree
stuﬁps; logs etc. (Falgk, 1917) . . The technigue has been
further refined using sawdust as substrate (Block et al.,
1958) ani later, on straw bits_which was first employed
in India (Bano & Srivasiava, 1962). The first domesticaxgd
species under Fleurotus was F.ostreatus, but in India in

the recent past P.sajor-caju (Fr.) Singer, has gained

impertance as a commercial species., A brief review of
the works carried out in the attenmpt to domesticate

different species of Pleurotus is given below.

A, Pleurotus ostreatus (Jacq.: Fr.) Kummer

In the modern era, the large scale popularisation
of the species depends main}y on the works of Block et al.
(1958) who originated theﬁtechnique of cultivation using
saw dust as substrate.at Florida in U.S.A. E.osbreatus is

more or less as typicel temperate zone fungus which comes
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$0 frult uwnder naturpl conditiong at 15°C. Strains which
gre less affected by temperature (fructification et 15-20°C)
ave glso known to occur (Stondk & ByEaVa. 1971). The
gpecies vary in its colour from dark blue, whiie, crean

t0 brown, yecllow, pink etec. The pileus is attached to

the sten ab the side, end it ig typically shell sheped and
later depreseed, According to Hoser (1507) there are two
subspceles = Var = galignug (Perg.: Fr.) Konr., and lHeubl

and Ver. pulmonsrius (Fr.) the lemellae whitish or grey

and decurrent, stipe short, eccentric or lateral, The
apores &5-12 jam X 3—4‘Pm in size, hyaline and gpore depositd
white to 1ilac greay. The culitivation of the speclies on
treec stumps and logs started by atek (1917; 1919). His
crude technigue has becon further refined by others like
Pagagecier (1959); Tuthard (196%): Vessey and Toth (1970).
Zedrazil end Grabbe (1981) reviewed bhe cultivation of
Pleurotus Spp., on loga using apewm bagsed on saw dush or
grains. The inoculum ia not pressed into holes a3 in
ghizteke, but spread over the surface of a cut and then
covered by thin slices of woed, Afterwards the stumps
vers piled up and protected sgainst drylng. They were
algo put in layers In pits covered with branches, plastic

foll end soil during the growth of mycelium. Iater on,



they were separately placed half dry into the soil for
fructificetion (Tutherd, 19693 Lelley et al., 1976;
Steineck, 197%; Chang & ilgyes, 1978). The foundatlon

for industrial production of subsﬁratum end fruit bodies
was developed by dJunkova (1971), Stenék end R&géva (1971);
Uelbay eb al. (1971); Zadrabil and Schneldergit (1972);
Zedrazil (1975 &, b); Kalberer and Vogel, (1974). 1In
India also cultivation of this mushroom on logs of wood

had been atbtenpted. Branches of Euphorbig zoyleana (Keml &

Janardhanen, 1970):; non resinocus woed, like Poplar, Acasie,
Willow ete., were found to be very much suitable for the
gene in Kashmir by Dhar (1975), and species of Bercus

and Poplaer were also reported t0 support the growih, by
EKrishna (1976), Pant and Bhett (1963) in a recent report
compared some of the logs of some common trees aznd reported

that chestnut tree (Aegculus indiga) also supported good

growth of P.ostraatus, ENLIebidy.

EZ flovvdo

This species ls more or less similar to P.ostreatug

but the pileus is some what smeller and finer in struchure
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(Block et ol., 1959; Zger, 1965 g, b). The colour varies
from thet of P.ostreatus ond it chenges with chenge in
temperature. At low temperature, the pileus is light

brown, and es temperaturs raises, it turns o paler L0
pellid yellow or white (Zsdra¥il & Schliemenn, 1975).
Usuelly this mushroor recorded a higher yleld then P.ogtreatus
| in temperate momes (Kelberer & Vogel, 1974). The question
of species renk t0 this mushroom is obtill in debabte and
according bo Block gt al. (1959), this is the oene as
'g;ostfeatus. In & debteiled comparative study Eger (1965, a)
stated that this mshroon differed in seversl mropertiecs
from the European P.ostreatus and according to the des-
cription of Singer (1949);2.florida.resembled P.floridenus

Singer», Conditions for the cultivetion of thig speoies
were desoribed by Block gt 2l. (1959) end were extended by
Zadrd¢ll end Schneidereit (1972), Zadra¥il (1973 a, ).
Poflorids wvas successfully cultivated in the plains of
India by Khanne znd Carcha (1981) using chopped paddy
straw es substrate. In Punjeb the crop was raised in
fruit baskets during mid December to March, They recorded
a cumu}ative yieid of 32 per cent of fresh mushrooms in
104 days.
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P.eryngil (Do.s Fr.) Quél. |
( = C fuscug (Batt.) Bres.)

P.eryngii beluangs to the typical subtropic flora
end it ig wlide spread in the gteppe regiong of U.S.5.R.
(Vesilkov, 1955), 1t is one of the parasitic species of
Pleurotun, os it attack the roots of Eryngium cempestre
end Laserpltium latefolivm as well as Zerule sp. (Kreisel, 1961).
The pileus is reddish brown, grey brown to dilrty yellow,
slightly squemmlose, 4 to 8 cm wide. The fruit bhody j.-s
very big end weigh aboub 300 to 400 g. The lemellae are
white or grayleh and decurrent. The stipe is whitish,

3 t0 10 cn long, the ppores are hyaline B 4o 11 o =
4 -5 ij in gizges The techniqus of cultivation of the
specles has not reached to industriel dimensions
(Zedra¥ll, 1978).

P.cormucopiag

This ls another species under culiivation, Under
naturgl conditiong, this mushroom can be seen growing on

wood, Quercus, legng, Ulnung ete, The species is des-

cribed elss where in this work end its cultivation ig

only in en experimentsl stoge (Kr}reisel, 1961).
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Thigs species collected wild hog been domesticated
and put under cultivation utillizing chopped paddy straw
as substrate in India (Singh & Rajarathnam, 1977). It
prefers a temperature of 21-35°C and s humidity renge
of 65 to-160 Der cenb. Proyef ventilation is essential
for fruit body production. Initislly the colour of fruit
body is pink which grajuslly fades with age. This fungus
has been succesafully grown in ﬁylonf'nets, eafthern pots
ahd wooden trays conteining chopped paddy étram with or
without gram dhai powder (Purkayastha & Jana; 1983).

P.foggulatug

Puri!gj_gi. (1981) attempted to cultivate this species
on pre-soaked and chopped paddy straw and wheat straw
supplemented with Bengal gran powdér. The opﬁimum tem-
peraturé for fruiting was found to be ZOI; 1°C and they
also reported that light was essentiel for fruiting.

Addition of nitrogenous mameriéls like pulses to the sub-
gtrate, hastened fruit bedy formétion‘and paddy straw was

found %0 be superior to wheat straw as substrate.:
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P.flabellatug

This mughroom was first commercielly cultivated in
Indie by Beno end Srivastava (1962). They have developed
for the first time, paddy stxraw bits as sultable substrate
for cultivabtion of Plgurotis species. DEnhancement of
yield was nobiced by adding verious pulses ond cereal

grains in powdered form (Beno, 1971).

E.zajor-cein (Fr.) Singer

This mushroon vhich was originally named as Lentinus
sajor-coju by Frieg (16838) is reported from various paris
of India, Trom South Andeman Island (Gooi:e, 1981); Bengal
(Bose, 1920; Dgnerjee; 1947)3 Worth emd Central India
(Bagchee, 1954); TPoot hills of Himaleyes (Jandaik & Kapoor,
19755 Jandeik, 1976), Tenil Hedu (Bhaskeran et gl., 1976
Siveprakesam & Kendegweny, 1980) Kerale (Sathe & Daniel,
19€0). This mushroom, though originglly described as a
species under Lentinug, Singer (1951) changed the nsme as
E.gajor=caju and now the texonomic limits of Lentinug
and Ileurotus are well marked and E.sgjor-caju is
-characterised by the infundibuliform to cysthiform pileus
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with 'ti-iﬁiti-e hyphal systeﬁi end the presence of en ennulus
on the gtipe. ILater oﬁ, the characterg of P.gajor-caju end
Lentinug gpjor-caju were studied by Jandaile end Kapoor (1975)
end by Natarajen (1978). According to Pegler (1976) the
characters of P.gajor-cajn ogreed well with that of E.pletypus,
but not with L.gajor-gaju. This fungus is heterothallic and
tetrapolar (Roxon & Jong, 1977), the somatic cells are
‘multinucleate whercas; stipe ard pileus celis are binucleate
(Jeandaik & Kapoor, 1979). This species has become 80
populexr in India aftef ‘the experimental cultivation of the
same by Jdandaik (1974); Rangaswamy et 2i. (1975) aend
Chakravarthy end Sarker (1978); The cultivation of this

rushroon hes been so popular in many paris of Indie
currently end the same wes originally isolated from stump
of Fuphorbie rovlesna and the optimum tempsrature for
fruit body formation is 25°C and ecen fructificate upto
30°C also. Gultivation of this mushroom on peddy straw bite

followed by tﬁe compact noly bag method developed by

Bhaskaren gt gl. (1978) is very popular in the country.

Effech of various organic subsbrates on the production

of sporocerps of E.sajor-coln wes studied by mlany workers
(Kendesuaui & Rengaswemi, 1976; Chekreverthy & Sexkar, 1962 a,%;
Jange & Purkayasths, 1983).
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gajor-caiju also haes been succesofully culiivated
on logs as reported by Chekravarthy ond Sarker (1982 a).
The loge were colleeted, dried in sun for 15 degys eand
goaked in weter for 7 days. These logs were inoculated
after usking holes (2 en dlemeter end 2 em in depth) at a
digtence of 7.5 om on the surface of logs. Each hole is
filled with wheat grain spawn covered with polythene begs
and incubated at 22-30°C end irrigated at an interval of -
5 days. Yolythene bags were removed when the primordie
began to develop. The inoculated -logs were eprinkled with
vater whcnever necessary. Trisls of Chakravarthy and

Serkar (1982) showed that out of nine types of logs used

in their study, logs of Mongifors indics and Artocevpus Lskoocha
Supported maximun growth of the nushroon, while it was

medivm on loge of Hymeodichylon end it was very low in logs

of Fugenes jambolena, Zizsyrbes suritispe end in Casuaring
equisltifolia. It could not infeet logs of Exybhrins

yoriegata, Psidium goujava and Trewig nudiflora,

The spawn run period also varied aceording to the
type of log from 70 %o 93 days. Frultification appeared
from end of January 10 beginning of Februzry end appearad }



in %wo flushes. The total yield from each type of log was
direectly corrclated with extend of infection of logs. The
highest yleld per log was recorded in Hangifers indics

(179 g) followed by Artocarnus lekpocha end the lowesd |
¥yield was per log of Casusrina equisitifolia (27 g). The
deteiled studies cerried out at Temil Nadu Agricultural
University, Colmbatore for the large scalg cultivetion of
P.gajor=caiju startlng with the works of Rangecwami gt gl.
(1975) helped o perfect a suitable techanique for the same,

Nubtritionel Studles

The comparative ebility of Plecurotusg spﬁg in
their mycelial grév.-.rth veries. E.oetreatus, _Izuflsﬂda,
P.cornucopieg and P.gglmoneo stramineus are characterised
. by rapldity of growth and high saprophytic eolonization -
s8bility of the mycelium. ZThese attributes facilitate e
speedy penetration of the substratum by the fungus which
simplifies the cultivation as a whole,

The detailed matritional studies carried out by
oany workers clearly indicate that the Pleurotus species

grow well on geveral gynthetic nutrients (Zaﬂraﬁil, 1978) .



Various individual mutrient components on mycelial growth
of P.ogtreatus has been investigeted by Koch (1958), Stanék
and RySave (1971), Volz (1972), Kurtzmen (1974) end of
P.florida (Eger, 1965 a,bs; 1970 a,b; Poppe, 1973). Many
workers observed starch as best cerbon source for meny
edible fungi, including Pleurotus spp. Medelin (1956) and
Srivagtava and Dano (1970) observed starch and glucose as
good carbon gources for P.flabellastus end xylose as poor
carbon source. Heshimoto and Takehashi (1974) also
reported Pentose such ae xylose and arabinose ea poor
cevbon source for P.ostreetus. They also reported pre-
ferential utilization of ammoniacel nitrogen. Kikan end
Reo (1983) conducted physiologicel studies of the four
edible mushroomg to the effect of differsnt carbon and
nltrogen sources., They fourd that differcnt strains will
have varying response on different carbon and nitrogen
sources and they found stareh as best carbon source for
tvo streins of P.ostrestus end among nitrogen sources
organic forms were found %0 be more suitablé. By conso-
lidating thg results of various nutritional grials,
Zedrabil (1978) suggested the following medie as a good
nutrient media for growth of Pleurctus spp. Melt extrect
Soyabean flour 10 g, peptone 1 g; KH2P04 0.5 g; Hg304 7 H20

0.5 g3 Peelz (1% solution) 1ml; yeast extract 0.1 g3 agar eger
15 g; wveter 1 litre.
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Under netural conditions Fleurotug specles grow
mogtly on deed and rarely on living perts of plente which
are generslly poor in nutrients and vitemins., It heg been
well documented that for both mycelial growth end fruit-body
development on lignin celluloze (C:N relationship 1:50 -
100-500), materials such as Heize cobs, straw of all
ceresls, paper, wood shavings, sawdust, vegehtable wasiten,
as 'well as food industry wastes are gufficlent (Kedyk &
Smotlachova, 19595 Bano & Srivastava, 19623 Bldck, 19653

Bager, 1965 a; Schanel, gt 2l., 1966).

The effect of environmental faectors, on the growth
"of Pleurotus has 210 been studied. According to Zedrafil
end Schneidereit (1972) a=d spreéd of mycelial growth of
Pleurotug is related to temperatire. They also reported
differences between snpacies in ﬁheir relation 10 temperature.
@&e3—eéee—se§e§$eé—é%££e§eﬂeesv—between—E%eaéotus-sgeeées,
tn thelr polation $o btemperaturs, '

Effect of Co, on the grouth of differemt -speeies of
Pleurotus has also been worked out, Schanel (1970) regorted
that for Pleurotus ossreatus and Zedre¥il (1975 a) for
P.ontreatug, P.Lflorids & P.eryngii, mycelial growth wes found
0 be stimulated by doa concentration in the alr.
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Pleurotus spp. are knoun to grow well and rapidly
under submerged culture. This method has been pointed out
by meny as suitaoble for industrial production of mycelium
(Starka, 19553 Jgﬂnison, 19553 ‘Vorgan, 1968); A low con-
centration of sulphate liquor can be used as sole gource.
of substrate for mycelium end fruit body formation |
(Zadrazil, 1974 b). This method bes been polntéd out 0
be useful for economic disposal fof papermill waste,
however, according to Worgan (1968) cultivation of .
Bgaidiomycetes in fermentors is moetly used in phyéiological
studies in order to determine single parameters for biomass

production, or to produce special enzymes.
SPAWN PRODUCTION

When Agaricug bisporus and Volvariella volvagee

uwere first cultivated, freshly prepared subsirate was
inoculated with small amount of old spent compost (Singer,
1961). In recent times speciel sterilized substrates
inoculated with pure cultures derived from gpores have
been used. Wedge shaped, round wedge shaped oz rod

sheped pieces of wood (1 cm diameter) or 2 cm in length are
often used for inoculating logs (Singer, 1961). They ore
soalked in water,'suppleﬁented with nutrienté, sterilized,



incculated and incubabted at 24 to0 28°C. These are then
ingerted into the holes drilled into the wood logs.
Alternatively ma‘aés of pawdust end rice brean, cotton seed
gnd minerals containir;g thriving colonies of mycelia which
are pressed into wooden slit;es whiei} are ngiléd t0 the face
of 10@ and sbunps (Ir(;tharél, 1963). A breek through in
the noe of speswn was made by Sinden (19323 1934) who firgh
introduced grein gpawn in the cultivation of mushroous.
lei’er__exit kinds of grain, wheat, rye, millet ctec., are
cocked, dried and mixed with 1:% per cent weight of aaleiunm
sulphate and celelun carbonate. The aeddition of Gypoum
end caleiun carbonate prevents grains from elogging
(Stoller, 10062). ©Spawn bottles were f£illed with the
subatrate and sterilised for 2 to 3 hours ab 121 0 135°C.
The subgtrate after stevilization should eonbain 40 o 50
per cent woleture end pH arcund 7.5. After 7 teo \10 days
of incubation the containers are shoken and spown of
Fleurotus spp. is reported to be ready by 10 days.
Tenike (1972) stated thet fully grown epswn in polythene
bago with few holes can be stored upto en year under. 2°C.

In contrapt to orgenic carriers, perlite has been ueed

ag an inorgenic material for spawm prepavetion (Lemke, 1972).
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Hore or less the general pattern of spawn pr'eparati{un
is folloued in the case of Pleurociug spp. 2ls0. As i)éinted
out by Tuhnke ob gl. (1973) spawn of Pleurotuvs spp. can ke
easily prepercd using snmerobicslly fermented wheet greins.
Liguid spawne (myceliun in suimerged culturé) hed also boen
used for -production of sporopuores in P,ostreebus as

reported by Kostedinov gh ai. (1971).

Addition of nitrogenoug compounds 4o graj.n spawn
base was found 0 be of no influence on sporophore yic—zl&
in Flevrotus sejor-calu (Krishnemchean, 1975). Rongad and
Jandadk (1977) studicd the effcet of different spawn
subgtreten snd storage conditions in yield of Pleurotus sop.
They found thot freshly pmpaée& spé.z.-m produced maximum .
yicld in a number of specics of Fleurotus they hove tegbed.
The yield of sporocayp was more or less the pane f'rom apava
kept for two montha either abt room tenperature or in refri-
gerated condition,

Thaepa gb gl., (1978) used polypropylene bags for
apaun. rroduction of Plourotug which wes found to be cheap
end effestive. -
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Cultivetion of Fleurotug species

.The cultivation of EFleurotus species as a group of
edible mushrooms has geined populerity in recemt years.
Their ability to exercte hydrolysing and oxidising enzymes
(Toyame & Ogawa, ?§74; Rejerathnesm eb al., 1979)'haa enaﬁled
them to flourish over a wide range of natural lignocellulosic
vaste materiels like sawdust (Plock et al., 1958) paddy straw
(Bano & Srivaestave, 1974), Heus peper wastes (fleshimoto eb gl.,
1974), vheat straw (Zedre¥il, 1974% end hulled maize cobs (Sive-
prakasaﬁ & Eendasweny, 1981). The work of Bloeck et gl. (1959)
opened up new avenmes in the area of mushroom cultivation.
They found thet P.ostresius yielded sporocerps (1=-2 1b/lb of
gawdust) in two wecks in sterile sewdust fortified with oat,
meal. Stendk end Bygéva (1971) successfully produce& Plcurotus
ayceliuwd and fruit body on a substratun fermented with
Streptomyees thermovulgaris. Beno bnd Srivastave (1962)-

utilized peddy straw bits for the cultivation of Z.flabellatug
end thig 18 considered ag a break through in the cultivation
of Pleurotus gpp. and helped much in inﬁuatrlalisiné thely
production. Eaﬁrﬁ%ﬁl end Schneidereit (1972) determined

that both ecrobie and anaerobic fermentation of g siraw

substratun were sulteble for Pleuwotus cultivation.
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Synthetic white mushroom compost (Huslwize, 1972) with a
relatively high nitrogen content proved to be suitable

for both P.ogbreatus end P.florida. The relationghip of
type of fermentetion %o yield was studied by Kelberer and
Vogel (1974) end Kalberer (1974). Fermenbtstion of sub-
strabtun vas reported t0 Ye not necespary for the cultivabtion
of this sughroom. A number of agriculbural and industriel
wastes were hested for thelr abllity to support Fleurotus

gporocarp production,

Commercial cultivation of Fleurotug species in India
gained momentum when Jandailk (1976) ilantroduced the culti-
vation af‘g,ggﬂngggig end he found thet this funsun can
grow on various gubgtistes. Hith less nltrogen content
various gpubstrates were tried by Gercha gf 2i. (1980) ond
they found that cereal straw invarisbly supported maximum
yield of B.florida and P.sojor-csju and 48 to 60 per cent
biological effieliency was recorded for them, They also
tried various agriculiurasl vastes from maize, bajrs,
menthe, growndnubt stolks, berseem and bagassed and
vegetable vastes of chilli, bhindi, and potato. Besides
the cereal strow, they found that bggassee ond menths also

were suiteble with a biologiesl efficiency of 16.46 per cent.
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Sivaprakesan (1980) investigated the use of sgeveral
natericls for Eleurotus ssjor-cajun like weate paper,
bagasse of sugorcans, hulled oobs of malze, rice straw,
coir waste of coconut pericarp, wood shavings ete.

Resulta clearly indicated that waste paper, sugarcone
bagasse, hulled moize cobs snd rice straw were suitable
for sporooerp formetion., Siveprskesan and Kendeswamy (1981)
also reported scverzl substrates, %ike waste paper, begosse
of sugarcane, hulled cobs of maize, straw of rice, dried
flowers of Pelonix regzia, colr waste of coconut perlcarp,
wodd shevings and ragl waste were tried ags bedding

materials for Pleurotus gajor-csiju, Roberto et al, (1982)

used Citronelle bogasse and coffee pulp as substréte for
producing oyster mushroom. IHowever, procesging the substrate
wao found to be more costly. Cotton straw was used as a
substrate for cultivation of Fleurotus Sp. by Platt et 1. (1982)
and they got en yield of 600 %o 700 g/kg of dry straw. In

Kenya elso Wout and Xeya (1983) found that cotton hull waste

wag superior 23 a gubshrate thon banona leaves, sewdust etc.,
for Fleurotus gajor-cain.

The safest method of substratum preparation was
reported to be the "Till method" developed for jgaricus biéggrus

(Sengbusch et gl., 1971). Spewn running under sterile
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conditions in plastic bage, which were t0 be opened after
nycelial permeation for ﬁevalogmént of fm:fi.'t. ‘oodies'

(Toth, 1970). A simplification of Till method ig to éubjent
the substratun to heat (100 or €0°C); (Juqkova. f971);
(Zadro¥il & Schmeidert, 1972), then %0 cool and spaum.,

The sterilization procese is replaced by pasteuri-
gation or fermentotion process at temperature 40’6 to 80°C
(zadrééil & Grabbe, 198}). The risk of contaminétion can
be further lessened by hot waier treatment of 65°C for
10-15 minutes. This procedure followed by Bemo g} gl.
(1979) and Kurtzman (1979) for eultivation of Pléurotus EPDs

Por the fruit body production horizonbtel (beds) or
verticel (Walls) surfeecs ave recommended., Appeerance of |
fruib body ves reported to be dependant on the kind of |
sueface used. Fungl develop central stem on beds, while
on walls gtemwn are eccentric or lateral., ¥Walls or beds
can be built from well permemted strew blocke. For myceliel
growth period, the spawned cubstratum ls packed in plasgtic
foil and pressed into rectangular blocks, The width of
vells ere depending on the climatie conditions, but it should
not be more then 30 om (Zadra¥il, 1973 2, ¢). In order to
siuplify the method, containers were developed (Zadrefil, 1974 a).
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For inoubation the sacks, boxes or containers are placed
in e dark roon of uniform and constant temperature.
During this period the temperature of culbture is reported
not to exeeed %3°C, at the centre of the container,
Though, regulation of humidity was reported to be notb

necespary it rush be betueen 60 to 80 per conb.

Tutritional value

Cricon end Sends (1978) e-numérated the data
available on the proxivate constituents of various
mashroons 'i.neluding Pleurotus sppe A comperative account
of the nutritive velue of different species of muchroom
with that of egg has been discussed by Kennayan end
Remeswany (1980 «

dandalk and Eapoor (1975) reported the nubtritive
value of the mushroom Fleurotus sejor gaiu. Starton (1984)
reported the nutritional value of mushrooms. 'G-ompared with
most of the vegetables,mshrooms supply o slightly higher
pereentege of protein. Like ali non enimal foods, however,
the protein in mushrooms lecks some of the essentiel emino
acids. MNushroon have elmosb no fab (Starton, 1084).
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Yashroon conbain a small enowit of. complex carbo-
hydrates end no sugar. They have lower carbohydate content
than mﬂst'vegetabies with just 3.8 g/100 g serving. MKushrooms
are #én excellent source of vitamins especially the B complex
vitemin, riboflavins, nlacin, thlsnin and pantothenic aeld.
Riboflavin is necded for healthy skin, eyes and body tlssuss;
niacin is also vital for bhealthy skin (Starton, 1984).

The sporophores of Pleurotus was found to contain
24,18 per cent of crude protein on dry ueight basis
(Rangasweny gb al., 1975). Nine emiro ecids were detected in
the mature sporophores of the fungus (Jendeik, 1976 b). Sub-
sequently 18 emiro aclds vere detected in meture sporophores
uvere algo found to combein 33.57 per cent of erude protein,
2,20 per cent of fat, 0.285 per cent of reauciug augars.
0.121 per cend 6f sharch, 0.00 per cent phosphorus, 2.58 per cent
of potessium; 0.04 per cent of csleium, 0.16 per cent megnesiuam,
0.20 pex cent of sodiun, Ode per cent of copper, 0.002 per cent
of ;- Zine, 0.004 per cent of Hangenese end 0.01 per cent of
iron on dry weight besie (Jendeik, 1977).
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HATERIALS AND METHODS

Six species of Pleurotus weyre tested for thelr comparative

effioncy for cultivation under Xerala comditions, They were:

. 1y 2e.cltrinoplilesius
2. Z.flobellatus
3

4, PO Emtlae
5: P.ostreatus

6. P.gaior cain

Jlorida

i

Cut of this, Z.clitrinopilestus and P.sajor-cnju were
opbbained £rom the Department of Plant Pethology, Tamil Nadu
Agricultural Unlvermity, Colmbatore; E.florida, P,flabellatus
fron the Department of rlant ?at!iology, C_c')llege of Agriculture,
Pune and P.opuntice waa isolated from oll palw vasbe, collected
fron C.P,0,R.l.«, Hegional Station, Palode, Trivendrum district.

A, CULTURAL CHARACTERS OF BYECIES OF ELEDROTUS.

1. Growth of Pleurotus specles on variouns solid medie

under leboratory conditions.

In order to find out the besht rediunm for redial
growth of Fleuwrotus species, three different speclies of Pleurotus,

viz e, E.flabeliatus, E.gajor~caju and P.ogtreantus were used,



Culture disce of 5 mm in dlemeter cut out from geven doy
0ld culture of the respective test fungus were used for
inoculetion. Various solid media, viz., Oate ager,

Potato dexbrose ager, Malt extract, Richards medivm and
Czapek's medium were used. The composition of the média
used are given in Appendix II., The medla were prepared
and oterilized by autoclaving at 1.02 kg/en® for 15-20
ninuteas. The media before solidi_.'f‘ication were poured into
sterile petri dishes of 9 em dismeter and glloued to.
golidify. After inoculation the dishes were incubzted at
room temperature (28 » 2°C), One get of dishes was placed
under oridinery 11gﬁt o‘ver laboratory tables end the other
get of dlshes wan wrapped with black peper end incubated
in complete davimens. Three replications were kept for
each treatuent and the colony diameter wes measured at

every 24 hour interval for 6 days.

2. Growth of different species of Pleurotus in different

@edlia in shoke culture.

Six different species of Pleurotus, viz., Z.ggjor-caju

_‘,12.; florida, E.flebellatus, P.opuntias, P.ostreatug ond
Xeclitrinopileatus were used in thisg §tudy. Three different

medin, rotato dextroge, Oats ond lali extract broths were used.
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The composition used was. the pehe as used in the pregious
experiment, excepi for the onission of two per cent
agar-agar in each media, The liquid media were preparved
and 50 )l of each medium was dispensed im 250 ml eomlcal
flogk ond aubtoclaved at 1.02 kg/cm?'for 15 minutes, The
media were then inoculated by 5 mm culture disc of the
fungl, cut out from sn schively growing culiure end kept
iﬁ o EMENVEE Rotary sheker at 200 x 260 rym (Stroks/mimate)
for a period of aboul one nonth, After one month the
pellets formed were filtered bhrovgk a Whatman No.i
filter paper and dried in en oven abt 70"C. The dry

~ wolghts wag teken until a conaotznt welght was obtalned.

Three replications vere maintained for each treatment.

3‘, Influence of different nitrogen sources on the
growth of Pleuroius spp.

Bix different forms of Nitrogen viz., Anmoniun

ritrate, Feptone, Ammonium carbonate, Sodium nitrate,
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fmponiuva chloride and Potaogsiung nitrate were gubstituited
in Yelt exbract broth S0 as to give the same ver cent of
nitrogen in each case. Fifty nl of the respective
nedivm vas taken in eech 250 nml E;'lenmeyer flask,

gterilized and were inoculated es éeseribed aprlier,

with P.gelor caju, £.0stroetus and P,flabellatus sad
incubated ot room temperature (28 + 2°C) for 10 days.
The myceliasl mat was flltered througi; a whebnen Ho.l
filter paper end dry welghts vere taken after drying at .
70°C, till e constent weight wes obtained. Three repli-

cations vere maintained in ceseh case,

4. Influence of di fferent oarbon gources on the

grouth of Pleurotus 9vp.

As in the above case, utne threes different species

of Bleurotug were grown in media with varlous carbon

sources, viz.,; Lactose, Xylose, Arabinose, Galactose,

Hannoase, E‘ruct.ose, Inositol end Glucosec were @bsﬁitutetﬁ
in mediag without agar agar, %o give the same per cent of
cerbon in cach cese, Fifty ml of esch medium vea taken

in 250 ml conicel flagk and putoclaved ab 1.02 kg/cm?‘.
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The medium was then inoculated by S mm culture discs of
the fungi cut out from en actively growing culture and
incubzated at ‘room temperature (28 + 2°C), After 10 days,
the nycelial mat was filtered and dry weight was tsken
after drying at TO'C till a constant weight wes obtained.

Three replications were malntained in each case.

5. Bffect of different hydrogenfion concentration in the

media on growth of Pleurotus app.

Potato dextrose broth was prepared snd initiel pH
wag adjusted to 3, 3.5, 4y 4.5, 5, 5.5, 6, 6.5 and 7 by
adding 0.1 ¥ hydrochloric acid or 0.1 U sodium hydroxide,
as the case may be. FPifty ml of each medium was token in
250 nl Erlcnmeyer flasks and autoeclaved at 1.02 kg/em®.
The medium was inoculated by o five mm culture disc of

seven day old culture of fleurotus sajor-caju, P.ogtreatus

and P.fipcbellatug, and incubated a2t room temperature
(29 # 2°C)for 10 days. The myceliel mat was filtered,
dried et 70°C and dry welght wns teken till constant
welghts were obtained. Three replications were kept in

cach case.



6, Effect of different teuperabure on growing varlous

species of Pleurotua.

In order %0 cagess the begt temperature for the
maximum prowth of three Pleurotus specles, vViZ.,
P.gajor-caju P.flabellatus and E.ogtreatug five mm culture
dise of actively growing seven dey old culture of the
fungl was inoculated in potato dextrose broth end incu-
bated at different temperature, viz., 15°C, 20°C, 25°C,
%0°C and %5°C. After bten days of imcﬁba’-:,ion, the mycelial
mat wae filtered, dried ai; T0°C end dry weights were
taken $111 two consecutive veights ware equal. Three

repliceations were kept for each treabment,
B. PREPARATION OF SPAWNH.

t. Growth of various species of Pleurotug in spawn

bottlea on wheat grains ss substrats.

Colourless empby milk bottles were used as
conbalnerg, Wheat grains were voliled for % o 5 winubes
with equal_volume of water, The excesé waber present
vas drained off and they were dispensed ab the rate of

300 g/bottle. Fivie.n ve Ppeacent of calcium carbonate was
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mixed thoroughly with the grain in eech bobtle. The

£i11ed bobblas, were sterilized ab 1.02 kg/em® for

1 %0 2 h per day consecutlvely for two deys end sllowed '

%o cool down. lHyecelizsl bits from seven dey old actively
growing pave culture of Pleurotus species viz.,gztggigg1ggig&

P.florida, E.flebellatns, E.osbreatus, F.opuntige and

P.olbrinopileatug were inoculated aseptically and incubated
at room temperature (29 + 2°C), Three replicetions vere
nainteined in eech eage and mycelial growth of the fungi
vere measured end reéerded at 7 day intervale for e

period of twenty one days.

The spawvmt thug prepared was used $0 raise beds

gubgeguently.

2. Growth of D.sajor-cedu on gralng of cereals and

pulses ag gpavm gubstrates in different conbainers.

Four diffevent eonteiners, vize, Doost bobttle,
Horlicks botile, 750 rl liguor boittle and 500 ml Hilk

bottle were used for produeing spawn,

Cereals like Sorghum, Regl, Bajra, Meize, and VYheat

‘pulses like green gram, Ded gram, Black grem, orse gram
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end Bengal grem were jusht boiled with equsl gquantity

of waber, excesgs water drained off and mixed with 5 per cent
celeium ecarbonate thoroughkly. ALl botiles mentioned above
were filled with the above cereals and pulses, leaviang

7 to 8 cm space at the top. The botiles were sterilized at
1.02 kg/cmg for 1 o 2 houvrs per‘day consecutively for

two days and allowed t0 cool down. Hycelial bits from
aéven day old actively growing pure culbture of the fungus
P.gajor caju was inoculsted aseptically and lncubated ek
room temperature (20+ 2°C) for o period of twﬁ veeks.

Taree replications wvere mzintained in each cese and the
myealigl grouwth of the fungus was recorded aftér T and

14 deys.

The gpawn thus prepared were used Loy opauding

bedg.

3« CGrowth of Pleurotus ggjor-caju in different oll cakes

end agrlcultursl wastes as substrates in different

conbainers.,

The different types of containers used in the

previous experiment were unsed here also. Various oil cakes,
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like Coconut oil cake, Gingelly oil caite, Cround nut oil
cake, i?iee bran, Saw duet. and Paddy Chaff were used as
gubstrates. The 0il cckes and other substrates were
poudered, moistened end filled in the containers leaving
the top 7 to 8 em space. They wefe then oterilized at

1.ﬁé kg/bma for 2!houre per dey consecutlvely for 2 days
end allowed to cool down. : Hyecelligl blte from seven day

0ld sctively growing pure culvure of the funguae, f_.ggjgg._qgig
was.inpculated ageptically anq incubzated at room temperanture
(29 » 2"'6)._ Three replicatiohs vere mainteined in each cace
and the mycelial growth of the fungus wes recorded at en
interval of 7 days, for a continuous pericd of 21 doya.

A Effect of temperature on the mycelisl growth of
I.gajor-caju in spavn bottles. -

Spaun bottles were prepared es above using 750 ml
liguor bottles.end in funsias, The substrate was different
pulsesy Vize, red gram, horse grem, bengal gram, green gram,
wheat grain, paddy strew and dried salvinia. Inoculated
bottles were incubeted at various temperatures, viz., 10°C,
15°C, 20°C, 25°C, 30°C end 35°C, Three replications were
maintained iz ecach cage. After 14 days of ingeubation visuel
obgervation of the mycellial growth of the fungus wes recorded
cnd groded as followal.
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Very good m:}celial_growth
good myceligl growth
moderate mycelial growth
poor mycelial growih

very poor

no growth

The spé.wn prepered in each of the .substija‘te wan

used 0 spevn paddy sitraw heﬁs;

¢, OCULTIVATION OF FLEUROTUS spp.

1, Suitability of different- opeeies of Fleurobtus for
cultivation in Kersla.

8ix species of Fleurotus, viz., F.gitrinopileatus,

P.flabellatug, E.florida, B.opmbias, P.ostrestug end

P.gajor-caiu vere tested for the comparative efficacy for

culbtivation under Kerala conditions: Beds were raised

following the poly Zbaag method ag described by Bhaskaron

et 21, (1978), Hoﬁeﬁer, a modified technique wherein

inotead of the paddy straw bits, straw made into small

twists were also used for laying beds. Faddy siraw was
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cub into bits of 5 to 10 om in length, or they may be made
into small twists. These were thensoaled in water overnight,
seken ou%, cxcess water removed and pubt into boiled water
end continned to boll for gbout 15-20 minutes, ‘They were
theiy- gif dried apd used for layout of beds. Polythene
tubes, of 400-500 guage end 30 cm in diemeter were cut

into bits of 60 cm in length end they were used to layout
the beds. Few small holes were made on them for permitting
eir cirveulation and the botiom tied. Treated siraw were
placed on the cover for about a height of about 15 cm.

Thig leoyer was gpawmed by wheat grain spawﬂ of the tegt
mushroom and again e gecond layer wes placed and spewned.
in thisg way the whole cover was filled layer by layex end
cover made &y compact as possible and tightly tled tﬁ a
compact mass., The bits or twiske were used separately to'.
layout the beds. Same quembtity of styraw was used for each
bag. The filled up bogs were kept under derkness for spawn
ran for 7 to 10 days end once the spawn run wes complete,
the polythene cover was removed and the beds kept under a

high humid stmosphere for sporocarp formation.
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2, Influence of growth regulators in enhameing gporocarp

formation in Fleurotus app.

Beds were prepersd following the stendard poly bag
method, ac descyibed sbove utilising all the sbove six
species. Growth regulators; Indol scetic aepid, Indole
Butyric acid, Nephthalene geetic acid, end 2, 4D were
gprayed Jjust after removael of cover at 50 and 100 prm

concentration and sporoczrp production aossessged.

D.. STANDARDISATION OF CULTIVATION TECHNIQUES FOR
CULTIVATION OF PLEUROTUS SAJOR~CAJU.

In the preliminery trigls it has been found that
E.gajor-caju is more suited to Kerala conditions end
hence detailed trials with this species hag bzen carrvied
out inorder to stondardise a oulbable bechnlque for the
same, Unlegs obherwise mentioned, beds were raised

following the poly bag technique ms detailed under C (1).

1« Conmperative efficacy of different types of spawm on
yield of P.gajor-caiu.

The spawn prepared as deteiled mnder B(2) -~ above



103

on various graing of cereals end pulses were used in the
trial to raise beds of g.gg,;l__er-@ following the poly

bog method as described under C(1) ~ ebove. The grain spawns
used were thoge on gorghum, Regi, Bajra, Melze, Peddy and
Wheat while the pulses were Green grem, Red gram, Bengal
gron, Horge gram and Black grem. The total yield under

each treatment were recorded and conmpared,

2. FEffect of various organic amendments on the yield
reaponse of P,sajor-caju.

_ ‘The following six oxganic amendments at the rate
of f£Lfty (ﬁ per bed with one kg of straw wes algo added
while laying out beds, with wheat grain spowm. The
smendments used wvere wheat flour, green gram powder,
Bengal gram pouder, lorse grem powder, Red grzm pouder
end cowdunz clurry in comperison with unemended control. ‘
The total yleld of sporocarp from sach treatnent was

recorded ond compared.

S« Cultivation on logs,

Cultivabion of P.gpjor~ceju was tried on logs of
different trecs, as suggested by Singer (1961), Kanl gnd
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Jenardhanen (1970) and Lutherd (1969). Logs of the
follouing fifteen trees and banoana paeudosien were used

for the trial. The logs used were:

1. £1bizzia lebbec 2., inecapdiun occidentale

3. Artocarvus heterophyliug 4. Artocarvus hirsute

5. Cagsalrlinia milcherina 6, Ceiba penbandra

7. Cocos puecifers . 8, Interolobium gemen

9, Erythring i._n_c_i_j_.,g;q 10. Fucelyptus citriodora
11. Eugenie ,a@_bgg RER Eejaubolena

15. Lichi chinensig 14. Mengifera indica

15.. Persea gnericons

10, Banane pdecudosien -~ Nusg paradisisca

The logs of thege btrees which were 5 - 10 cm in
diemeter were cut into picces of about a meber in length,
Holes, about 2 cﬁl in dlameter and depth ab an interval of
about 7 cm werc wmede on thej surface of loge for inoculaotion.
These logs were sun dried, for e week and were kept imnersed
in yater for 24 hours, After this in holes were f1lled with
wheat grein spewn of E.pajor-cajn and the logs kept vertically
and covered with Polythene cover and incubated at roum
temperature (28 ¢+ 2°C). Thege logs were irrigated et an
intervel of 5 deys and kept for observation for a period of

WO years.
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4, Influence of different types of bed for production
of sporocarpe of P.gajor-caju.

Por different methods, viz., polythene wrapper bed
(Zedra¥il, 1974 e) cylindricel bed, tray method and tiev
methéd were tried in layoul of beds for the cultivation

of P.sajor-coiu.

Paddy otrew chopped into bits of 5-10 cm were pre=-
sogked for obout 6-12 hours; drained off excess water and
boiled for 15-30 minutes and exoess water drained, cooled
and used. DPolythene sheet of 500 guage thickness with
holes 10-15 cm apart were used in the first type. One kg of
raddy sbraw was spréaﬁ in the sheet with altermate gpawing..
Paddy strew wes compactly presszed and covered in the sheet
and tied to form a compact mass. In eylindrical bed method
straw of 5-10 cm in length as described above in C(1) waes
Pilled upto a height of 15 cm in polythene tube of 500 guage
thickness, 30 x 60 cn in size and with few small holeé.
This layer was spawned s&ll arcund by wheat grain spawn of
D.gajor cejus A second layer was placed over this and
spawned. In this way the whole cover was f£illed 1ayé:r- by
layer end tightly tied to a compact mass.



. In the third method, wooden tray of size 60 x 40 x 15 cm
vag used. One kg p2fdy otraw of the type described above was
mixed initiaglly with a botile of wheat graln gpawn of
Regajor-caju in enothér container end the sems’ uas spread
in wooden .tray tightly pressing the same to form a compact
mass. The trey was then covered with polythene shesi,

In the tier methed, o three tier systen was followed
$0 lay the mushroom bed. Fach tier wes made up of bamboo
sticks of 1.5 m x 2,5 cm. In each tier, the bemboo sticks
were nailed_one by onc leaving a gap of about 2 om. The
width of each tier thus mode wes 0.5 m. Beds vere leld in
each tier with treated p=idy straw, of the above type
leaving a space of about 5 cam on either side, First, a
bage leyer wes made with peddy straw. Spauning was done
on the perlphery 2ll gxound. The process was repeated upto
a height of about £-10 e¢ms 1t was then covered with polythene
sheet tightly pressing the bed. All the above types of
beds were iept in darkness for one t0 two weeks for gpewn
running. Guony screcns were henged around the‘muehroom
shed and always kept moist (o mainbtain a high percentage of

relative hunidity. Spown run was compleded within two weeks.
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Ail covera were removed then end the beds were lkept for

a perici of about one month for getting &= complete yleld.

5. Influence bi‘ aize of poiythene bag on yield of Fleurchus
ggjorQGagu. '

.'Te assesé the compavstive efficecy of polythene
bags of VQrious‘sizes,'aix different 8izes, viz., 15 X 25 cn,
25 x 35 om, 35 X 45 om, 45 X 55 om, 55 x 60 cn and 55 x 65 o
of 500 guage thickness were used. Small holes of 0.5 en
dlaneter vere made in the polythene begs 10-15 om apart;
Chopped and pre-treated stréw g8 described earlier was used
ag substrate. Tﬁe quantity of gtraw'varied frow 0.25 kg to
15 kg aecoéding %o glze of bed spmmed and finslly compactly
tied at the top. They vere incubated in darkness for spaun
run. The beids wvere placed on a floor with vet pznd to
provide a relative humldity of 80-90%. The sand was
frequently moistened t0 maintain proper humiditye The
pclythene bégs were removed after completion of spawn Tun.
The beds were moistened well end kept fqr,yield. Thrae

replicationa were meintelned in esch cage.-
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6. Comparabive efficacy of different coateilners for

lay out of beds by Z.gajor-ceiu.

Pour different types of conbeiners, viz., bemboo
bagled, earthen pot, wooden tray, end polythene bag of
sizes 30 em x 60 om, %0 om x 50 em, 60 x 40 x 15 em and

60 em x 30 cm respactively were tested for their ecomparative

efficiency in increasing the yield of E.ggjcr-cajiu.

Bito of peddy strew sbout 5-10 cm in size were
soaked over night in waler, drained off the excess wajer
nd immersed in hot bolling weter for 15 - 20 ninutes.
Excess water wes drained off ond the strew was used for
laying bells. Straw bits were sprezd into a thickness of
2 en layers in all the four containers. Spawning was done
cn the periphery of bthe layers mll around, Repeatcd the
‘process leaving the top lgyer un-spawned. All the besds
were tightly pressed in the containers and covered with
polythene sheet eﬁcept that in the polythene bag. The
" polythene beg was tied with jute twine.

Beda in all the four containers were incubated in

derkness for spavn run, After completion of gpawn run,
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the covering wes removed. The beds were molgtened twice

daily ond kept for yielding.

7. Comparative efficiency of different types of straw

beds in sporcearp formgtion by Pleurotus sejor-cajn.

Pour different types of beds were compared for
their efficacy to support sporocerp formation, The beds
were lald out using the seme gunntity of straw end each

treatment replicated three times.
Rectangular beds with straw bundles.

Tour kg straw was tied into bundles of 250 g each.
The diameter of each bundle wao about 8 co and length of
gbout 75 em. The bundles were soaked well over nighd in
clean vater. Afber draining excess water, four bhundles
of the gtraw were placed in o plat-form side by side.
Another four bundleg were then placed cross wise over them
end thege four bundles formed one baese layer. Small bits
of spaﬁn were placed all along the edges. Similarly the
second layer vwas laid end spawned as described above.
The bed wae pressed from the top to compact it end covered |
with trenmspevent polythene sheet %o develop optimum tem—

verature and hunidity for grouwth end development of the

fungus.
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Rectongular beds with strav twists.

Pour kg of straw was made into dtwiebs of aboutb
5 co in diancter. These twists were lomensed in waber
over night. The pre-soaked twists efter dreining excess
water wes pleced on a reised wooden plat form in a zlg-zag
mapner, Second twist was placed over the {irst zow in the
oppoeite direction wvhich form the first loyer of the bed.
Spawn bits were pleced along the periphery of the bed,
The same procedure was followed for plecing the remaining
twiste. The enbtire bed was compacted by pressing from
the top ond watered with a rose can t0 meintain proper
nolgture level. lFinally the bed was completely covered

with a transperent polythene sheet.
Hecbanguler beds with loose siraw.

Reetangular beds were made with loose paddy straw
of the seme guenbtity as in the previous experiment. Four kg
of paddy straw was kept immensed in elean water over night.
Yooden planks were pleced over o platform in such & way es
0 nake a rechbangular box with base and top open,” Presosked
loogse strav wag spread at the base in 2 c¢m thickness and

apavn blto were placed on the periphery all arouad.
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Again another layer of lobse straw of 2 em thickness was
made and spawuned as before, 'Such layers were made in a
sinilar wey s0 as to form a rectenguler shape. The wooden
plankg from the sides were removed after the bed was mede
gompact by pressing from the top., The whole bed vas
covered with tronsperent polythene sheets and maintained

ag described earlier.
Hollow bedg.

Hollow beds were laid following the method of
Krishnemohan (1975). Pour kg of presosked straw in the
form of twists were wound eround 2 pot of 30 em diemeter,
kept in the centre of the wooden platform, After pressing
the bed, the pot was removed leaving a hollow centre, The
bed was sPaQned on both inner asnd outer marging mmd the

whole bed was covered with a polythene sheect,

8. Comparative efficacy of siraw of different varieties

of rice in éupporting sporocarp formation,

In order to test the comparative effieacy of
different varieties of paddy straw in the yield response
of Pleurctus sgjor-geju, paddy straw of Thriveni, Jaya,
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Jdyothi, -9 and Kochu vithu were used, One kg paddy strew
of each variety was used. The method pdopted wag as deg-
cribed sbove. Three replications were maintained in each

Gase .

9. Effect of freguency of watering the mushroomn beds
~ on gporocerp production of Flsurotuns gajor-caju.

In order to test the efiect of watering on.' mushroon
beds of Pleurotus gajor-caiju, watering was done .at- an.
intervel of 2 hours, 24 hours; 48 hours and no watering
in _th_e mushroom beds after opening the polythene cover,
The relationship between webering and yield of mushroom
ves i‘op;xd t0 follow a quadratic velztionship of the form
¥y = 'l;a0 * b1t + batz where y 1s the yleld of mushyroom in
gns and 't’ the interval of watbering.

10. Seagonal variations in yield of Fleurotue gajor-gaiu.

Yughroom beds were ralsed during different periods
of the yegr with Eleurotus ssjer-gaju from Januery o
December 1986+ The climatological parcmeters like tem-
perature, relative humidity, rainfell etc., we::'é noted and

the effeet of these parameters on yield was correlated.
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BEe NUTRITIVE VALUE OF DIFPERENT SFECIES OF PLEUROTOS

The percentage of protein, mineral consiituents
(Caleium, Hegnesium, fron and total Ash) vitemin A end C
were anelysed in gix Species of Pleurotus viz., Pleurotus
gquerrosulug, P.dryinug, P.cornucopiee, E.gajor-caju,
P,pataloides and P,subpeluatug in comparison with
Vclv_e:rielia volvocea was aaalansecl. In the ‘case of

Volvariells volvecea fully developed butions just before

expansion was used &s sample sad in case of Zleurotug
specles eporocarps of more or less uniform size cnd age

of developuent were used as sgmple.
1. Anglysia of protein.

The nitrogen percentage in the sample was eshimated
by microltjeldahl Qigestion and distilletion method as
outlined by Jackson (1968). The percentage crude protein
in the ocemple was detemined by maltiplylng the nitrogen

per cent with 2 ctmétant 0.25.
2., Determination of ash content.

The determination of total ash was carried out as

degeribed by Roghuramulu et gl. (1983)., About 5 to 10 grac
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of the sample was weighed accurately into a yofcelin
crucible, The crucible wes placed on a cley pipe triangle
and heated first over a low flame t1ill 211 the material
wvap completely chevred, followed by heating in o puffle
furpace for aboub 3.5 hours abt eboub 600°C. 1% was then
cobled in a dessicator cnd weighed. To: ensure completion
of eshing, the crgcible wes. egain heated in the muifle
‘fornece for %0 minutes, cooled and veighed. This wasg
repeated till tuo.eunaecuti&e welghts were the sazme and

the ash was glmost white or greyish white in colour,
3« Preporation of Ash solution.

Ash solution waa prepared as deseribed by Reghuranulu

The ash was molistened with a saall anouat of
deionised water (0.5 -~ 1 ml) end 5 ml of Hel was added
0 it. The mixture was gveporated 0 dryness on a boiling
watef bath. 4nother 5 ml of Hel was pdded again and the
solution evaporated to dryness as before. 4 ml of Hel and
a few ml of vater vere then edded aﬁﬂ the solution wermed
o&er boiling water beth and filtered ihto a 100 =l volu~
metrie flask. After cooling, the volume was madse up to 100 ml
end suitable gliquets were uged for the esbimation of Ie,

Ca and lg.
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4‘ & Calei'lm-

~ Ten ml of the ach aolution wes diluted to 100 ml
with distilled water. A few drops of methyl reé indicator
was added. .The golution turned pink. The mixture was
neutralised with concentrated emmonie $ill the pink colour
ahangeﬂ.to yellow. The solution was beated to boil and 10 nl
of 4% smmonium oxalete was added. Both Mg end Ca precipitate.
The mixture wae then éiiowed'to boil for a few minutes and
few drops of gleclal ecetic acld was sdded +$1ll the colour
of the solution was distinctly pink. The precipitate was
alloweﬁ‘to.aettle down for 1 hour. The conipletion of the
precipitétion wae tested by adding a few drope of ammonium
oxalate through the sides of ghe besker. The golution:. was
filtered and the precipitate was washed with amuoni acal
water (3% ommonia) till free of oxalate. Washing was con~
tinued $ill she finel weshing gave no precipitate with
cglciun chloride., The precipitete was wasghed down into
the same besker by a&dimg sufficicnt amount of a warm

golution of 2 N, ¥,80,. The solution was then'Jxeated to
about 70°C and titrated against 0.01 W Kmaoy.
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S Mégnesium.

The method edopted for the estimation of maognesium
was es desoribed by Reghuremulu et al. (1983). Mognesium is
converded to Magne§ium pyrophoaphate which is, estimated
gravimetriecally, To the Ca free filtrate (obtained from
the filtrate after precipitation of Ca as oxalate) was
afdded 30 m) of conc,HN05 end the solution evaporated
completely on a bolling water bath. 5 wl of conc. ligl end
100 ml of water were then added and the solution stirred
weil with a glasa rod. It was followed by the addition
of 10 ml ammoniunm pyro phoaphate solubion end 5 ml of 10%
godivn citrate solution and the mixtuvre stirred. After
adﬂiﬁg 2 or 3 drops of metbylred indicator the solution
wasd neutralized with the addition of 1:4 dilute ammonia,
Strong ammonia wes then éﬁded, stirred vigorauély and the
nixture, left to stand over night filtered through Uhatmun
Ho.40 oy 44 fllter paper and washed frec from chloride
using 1;10 dilute emmonia. The preciplicte wes dried and
ashed in a weighed orncible and kept in a muffle furnece
et 900°C for 2 hes. then cooled in a desiceator end weighed
t0 get Vg as its pyrophosphale.
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6.; Iron.
Iron was estimated by Wong's method.

To sn aliquot (65 ml 5r leag) of the ash solution
enough water was edded to meke up $0 & volume of 6.5 ml
followed by 1 Bl of 30% HyS0h, 1 ml T% potesoium per-
gulphate solution and 1.5 ml of 40% potassium thyocyanate
solutlion. The red colour that developed measured within
20 minutes at 540 nm. .

Iron was deternined colorimetrically msking uce
of the fact that ferric iron give o blood xed coiour with

pohassivn thiccyenete.
7. Determination of Vitamin C.

Vitenin € (l-ascorbic acid) redueces the blus coloured
redox indicator dye 2,6 dichlorophenol indophenol %o &
colourless solution. The ezcess wnresduced dye in acid
nedlun gives a rose pink colour during ‘r.i.'1'.1';3:1'..*:.()1'1.w Hence
the ebteinment of rose pink colour during titration between
the oxalic acid extrect of the sample and the dye solution
indicates the end point. The dye was stendardized with o

Imown gtendard of ascorbic acid solﬁticn.
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Bstimation of Carotene

The carotene present was extracted with petroleum
ether and the intensity of the colour of the extract was

compered vith that of stendard using a colorimeter.

Ten. g of the sample was pulverized with 95 peor cent
et‘nanol.. The guspension was reflured for about + an hour
in g boiling water bath. Filtered and filterate diluted
with 2 ul of 85¢ cthenol. Extracted the solubion repestedly
uith petroleun ether using 20 ol each time and.extraction
done 3 or 4 %imes ond czrotene extracied in the pebroleunm
ethei'. Pooled the ether exiracis and concentrated under

requeed pressurgho a flnel volume of 2 - 4 ml.

Separation ueing aiumina columm

Two ml of the concentrated carotene extreet wes
loaded on t0 a column of gzluming (i0 x 1 cm) containing 57
enhydroug sodiul sulphate end eluted with petrolecun cther
conteining 3% acetone. The volume of the elute i made up

$0 100 ml with ether.
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Pookt different volumes of the standard carotene
golution (2-8 ml) corresponding to 40 ~ 100 r (10 mg of
the standerd corobene was weighed end made upto 10 ml
with ether. 2 pd of the gtock stenderd solution wes taken
and made upbo 50 ml with petroleun ether), The volume of -
ell the solution was made up t0 8 ul with petroleum ebther,.
A blankt was also proparad sivilarly by taking 8 ml of
petrolewn ether. The extract wos considered to be
unimown £ ml of the nede up extract was teken, The

colour developed was vead ab 540 mm in a calorimeter;
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. PRESERVATION

1. Refrigerstion,

Cnec hundred grem of fresh mushroons of £.gajor-gaiu
were collected end stored in a refrigerator at 10-15"C.,
The samples were kept either in open plastic trays lined
with peper or in polylbags of 500 snd 150 guage. The shelf
life of the mushrooms wag observed efier 24, 48 and 72 hre.
of incubation., Both visual observation end organoleptle
tests were conducted to assess the guclity of the mushroonm.

Three replications were meintelned in each case,

2. Dehydration.

Two hundre? aﬁd fiftqaof mature mﬁshrooms ﬁers
collected, dried under sun for three conseoubive days o
reduce the moisture content té 5-6 per cent. Simultaneously
ather ssmples wefe aleo dehydréted keepirg it In a Sigg
Dorrex delydrator continuously for 24 hours ot a temperature
of 55-6Q°C, The delwﬂratéd semples were transferred to
polythene bags of 150 guege thickness and Béaled. Another
set of dried samples were kept in air ftight conteiners,
Dried mushyoomg kept open sérved as control. Visual
obgervations were conéucted et different periods alter

1y 2, 5 and 6 months regpectively, regording the quantity
of the sporocarps. :



RESULTS



RESULTS
A. CULTURAL CHARACTERS OF SPECIES OF ELEUROTUY

1a. Growth of Fleurotus spp. on various solid medlia

under laboretory conditions.

Comporative redial growth of three common species
of Pleurotus for a period of 6 deyo incubated under
ordinary leboratory conditions (28 * 2°C) on three of the
common laboratory media are given in taoble 1. There wag
no growth in C2apek’'s end Richerd's media. The results
show that there is not much'variation'in growth bvetveen
the threc dlfferent species. The best medium was found
to be Oato agar followed by Potato dextrose agar.

Analysis of data showed no interaction for the
three opecies end tiue., The trend of growth was obzerved
to be the seme for all the species. Howvevery a significant
interaction was observed for different media. With Poteto
dextrose pger there was 95 per ceat increase in redisgl

growth afier 144 hourg, which was 35 ger cent for Malt



exbract ager end 104 per cent for Osts ager. In PDA and
Malt extract ogar no significent difference in rediel
growth was scen after 24 hours of incubabion. It was very
low (0.0 cn) in Mald extract ager, while it was 1.44 and
1.39 for PDA and Oats agor respeetively. Ho significent
difference in raﬂiél growth was noticed after 120 hours
end 144 hours in &ll the species in all the three media
tested,

Table 1. Growth of Fleurotis spp. in different solid
nedla wnder laboratory conditions on the sixth
“day of incubation (Growth in om trangsformed values).

-

Potato Malt Bate

SX, dextrose extrach ager
0, Species agar egav media medip | Load
11 M2 13
$1 FPleurotus 2,0%0 1.85 2,22 2.03
C oghreatug
g2 Z.sajor-caju 2.039 1.88 2420 2.04
§5 P.flebollstus 2,118 1.93 2.29 2,11
Megn 2.06 1 089 2'24

C.D. for comperison of ‘'SxM' means = 0.1439

_C.D. for comperison of 3 or M means = 0.1173
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Tabie 2« Growth of Pleurotus spp. in different solid media
wnder darkness on the gixith day of inoubation

{Growth in cu transformed velues).

5 Potato Mi%t Oato

S dextrose extract ' agar y

No Specles egayr ggar medla meldia Heen

_ M1 M2 M3

$1 Pleurotug 2.06 2,10 2.21 2.12
‘ogragtus

82 Pesgior-caju  1.69 1492 2,02 1.95

$3 I.flgbellatus 2.28 - 227 2435 230
Me,an T 2 -08 2 010 2 .20

C.D. for comparicon of S or ¥ = 0.0067

C.D. for comperison of 5x¥ means= 0.0115
1b. Growth of different Fleurctus spp. under darimess.

A comparative eccount of the radiel grpwth of three
different species of Fleurotus in threec comson solid media
incubated under derkness under laboratory conditions
(28 # 2°C) is given in table 2. Significant difference in
radisl growth was observed betwcen the three aiffereqt specles.



Haximum growth wes recorded for E.flabellatns followed by
Pegajor-caju and E.ostregtus. Oats sgar was found to
support waxizum growth then FDA or Malb extrect egar.

A ¢eritical snelysis of the data revealed that radlal |
growth was found %o incresse with time for 21l species
grown in dlfferent media., Up t0 three days the rediael
growth,was more for Z,flabellatus followed by E.galor-caju
end P.opbregbus while afier the 4th day, the growth was
found 0 bo more or less eimilar for all the thice

specieg tested,

Si.gnifi.eanﬁ interact;lbn wvas found for ﬁleaia under
different periods of time. In nmelt extract media the
gi'm«mh of 21l the three species wes low from the very
begiming, In general less grouth wan observed in Melt

oxtract agar medila at different periods of obsér\ra’sion.

2. CGrowth of different specles of Pleurotus in different

medla in sheke culture.

B8ix different specics of Pleurobtuns, viz:, Z.gajor-caju
E.florids, B.flabellatug, D.ogtreatua, E.ommnbine end
P.citrinopilentus were employed in this study. Three

different media were also used. ‘The inoculated flesks vere



Plate XX. Growth of different species of Pleurotus in shake culture.
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Plate XX. Growth of different species of Pleurotus in shake culture (Contd.)
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. species tested while it was less in Malt extrect medium.
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incubated in a shaker.- After & pericd of one month the
pellats formed were filtered, dried and weighed., MaxXimum
dry veight was recorded for P.flabellatus. The dry welght of
L.florlda and- P.gajor-ceju ves not significontly differeat,
but more than that of Z.citrinopileatus, E.ogtreatug end
P.opuntice. The dry welght of g.eitrinoni.;eatus vas more
than that of E.gstreatus and _}_?_;oguntia;a. The potato
dextroge broth gupported mezimum dry weight for all the

For P.gajor-caju potato dextrose broth was the best mediuvm.
The dry wveight of _}f,flabellatu}a vas almost the seme when

grovn in Cabs broth and poetato dextrose brotk. Oats broth was
the better nmedis for F.oghraatug. Grouth waes found to be

very poo¥ in Malt extract media for P.owunbtige and

P.citrinopileatus (Table %, Flate 20 & 21),

Table 3. Growth.of different gpecies of Pleurotus in
different medis in shoke culture (in g).

1(4@:)15.& B ec%es Pleurotus P.fio- ,'_J.f_.i‘iabe- P.ost- E.ovu- B.oi- Hean
M S ogjor-caju rida llatug reatus ntiee irinc
i 31) (52) (5%) (sS4) (S5) ©vpileatus
M1 Oatse 1.98 1.70 2,98 1.95 1.49 1.89 1.998
M2 Potato dex= 2&71 2 ¢47 2 099 1 130 1 050 1 090 2 158
trose

M3 UMalt cxtract 1.86 247 2450 0.74 0.78 0.70 1.521

Mean 2,18 2422 2.83 133 1.28 1.52

Ce.D. for comperison of 'S5’ Memns = 0.067

C.D, for compariason of 'H' Msans = 0,048

C.D. for comparison of Sz Means 0.117



Table 4. Ianfluence of different nitrogen sources on the growth of Pleurotus Sppe
(weight in ng). |
51 ﬁmﬁanium Peptone AMmmonium Sodium Ammonium Pobtassium Contyrol

No  Specles. nitrate (N2)  cerbonate nitrate chloride nitrate (W0)
(¥1) - (u3) (N4) (N5) (w6)
1 Plonrotus 02547 1.1166 0.8287 0.3107 0,226 0.405% 0.1250
ogbtreatus
2 ')(Eég r-oaji 1,059 1.0807 C.4133 0.342% 0.2917 0.5293 0.1200
3 %églaballatua 0.4067 1.145 0.150%3 00,2023 0.255 0.527 0.2107
' fms
Heen 1.1124 13903 0.2851 0.2575 0.4872 0.1519 gf’} ‘
C.D. for comparison of 'H' means = 0.003257
C.D. for comparison of '8 meens = 0.002119
C.D, for comparison of Nx3 means = 0.005713
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Y« Influence of different nitrogen sources on the growth

of Pleurotus 8PP

Comparative growth of three differcent specles of
Pleurotus under different nitrogen sources sre given in

table 4.,

The growth of the different species veried signi-
flcantly in different nitrogen sources. F.ogtreatug
vecorded the highest weight (11.5 mg) end R.sajorecoju
the least (8.7 mg). Growth of verious species in
peptone showed o marked increese in welght compared to
all other Nitrogen sources., Compared to control, sigmi-
ficant higher growth was recorded for sll the three
species .'when grown in different Nitrogen sources. |
Z.0otreatus recorded highest weight when grown in
Ammonium nitrate, Sodium nitrate, Amuceniun chloride and
potapslun nitrate, E.salor-caju recorded highest weight

vhen grown in Anacnlum carbonate
4. Influence of different carbon gources on the growth
of Pleurotus Sppe.

All the three common species of fleurotus utilised
in the ‘physiolo,gical studiecs were teoted for their ability
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to utilige difforent carbon sources. Growbh wag found

to be wore for EP.gajor-ceju than the other two speclese.
Houwever, growth was not found to be significemtly
different between EB.gajor-ceiu end E.flebellatus and also

between E.flabellatus and P.ostreatus. In all cases
growth nfas significantly higher in 211 the caerbon gources
tested., Growth of the specles was more wvhen lactose was
uged as the carbon source but more or less similer hesults
wao obteined for ilannose also, Lactose was found to be
gaperior 40 all other gowrces oxcept Memnose which was
found to be superior to Arabinose, Fructose, Xylose and

glucose in growth response.

Significant interaction wes found between the
specles grown in different cerbon sources. Growth of
P.gajor-cajn was significantly low compared to X.gstreatus

end E.fiabellatus when sterile woter wes used. In lactose

E.flabellatug performed well then P.ostrestus and P.gajor-caiju
for P.ostreatug xylose was found to be the best carbon source
end for P.sgjor-cniu Arsbinose wos found 0 be the best

carbon gource. Inosltol was also found to be better

carbon source for F.gajor—-calu. For Y.ostreatus and
E.zojor-gaju Golachogse end marnose wewe found to be batier

carbon sources (Table 5).



Table 5.

Influence of different carbon sources on the grouth of Pleurotus SDPD»

(weight in g§)

gg: Specics

Dhactose loge Arabinose Galactose Monnose Pructoge Inositol Glucose Conhyol
(ct) c2) (C3) (c4)  (e3) (Co) (cn (C8) (C0)

1 Pleurotus
gatreatug

B

0.5447 0.3250 0.4077 0¢5553 0.347% 05770 0.4200 0.4093 0.2800

o2

3 F.flobellatus 0q4583I 0.3917 0.4773 04850 0.5257 0.5367 0.5427 0.1133 0.2083
{53) . g

Hean

b
AW
o

0.4837 0.4071 0.4303 0.4420 0.4629 0,4139 0.4548 0.2992 0.2561

€C.D. for comparison of iS‘ Beans = 0.016373
C.D. for comparison of '¢’ means = 0.028373

¢.D, for comparipon of 8xC means = 0.049144




Teble 6. Bifect of diffevent hydrogen Lon concentration
on the growth of Pleurobtus spp. (Velght in ug).

230

1 45 () 35.20 28.43 28,60  30.08

2 5.0 (T,) 43.73 41.90 35.90 43,84

3 55 (Ly) 80440 80.13 86,70 82,41

4 6.0 (Ty) 68,17 6067 4.10  67.64

5 6,5 (Ig) 50,490 35.20 57.30  37.13

6 7.0 (Tg) 37.77 30.10 38.47  35.44
leen 52430 55418

45474

0.D. for comperigon of 'S' means = 0.04406

0. for comparison of 'L* means

0.0, fer comparison of SXI means

= 0.0623%2
= 0.107947
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Table 7. Effect of different %;emperatureé on the dry weight

of Fleurntus spp. afber 2 veeks {weight recorded

in milligrens)

g ' cotus -
Gl, Teuperature g.osgﬁeg tus E.g gxe')caiu E.flabellatus Heon

Ho. (83)
1 15°C (Tp) 33443 30.50 30.10  31.34
2 20’8 (Ta) 56-67 3 55~57J 500433 54#22J
3 25°C (Ty) 72487 1 . 78,90 ¢ 82,57 78,11 |
4 30°C (T4_) 58,00 2 804473 o 95.40 7178 .
5 35°C (15 2313 19,07 28.07 23,42
6 Mean 49.14 . 48,89 5731

C.D. for comparison of '8' means = 0.075794

C¢.D. for comperison of *T' mesns = Q.097850

Je0. for counparison of SxT wmeens

= 0.169481
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Pu.sgjor-caoin and E.flabellatus responded pimilarly in
fructose and thé growth of P,ostreatus was significently low

| in fruotose, When grown inm xylose E.flabellatus end E.ogbreotus

gave bedtter result then P.gajor-caiu. ‘

5. BEffeet of different hydrozen —-ion concentration in
the media on growth of Pleurotug sppa

The three comaon specles of Ileurotus viz., E.gajor-caju,

E.flabellabtus end P.ostrentus vers grbm in various pH range

. 8tarting from % to 7.‘ No grouth wes ébaervaa in pI-I‘ 3 to 4 |
end the growth rate in i'espect of other treatments :m:'e given |
in taeble G. | |

Significaont rlifi’erénce in Gry weight was observed for
the vexricus species groun ab different pH levels, UWhen the
averege effect of pH levels are conceyned meximum dry weight
was observed at & pil of 5.5 (82.41 ug) end the ninisus was
reconded at a pl of 4.5 (30.08 wg)., 2.flabellatus when growm
at a pil of 5.5 recorded the maximum weighbt of 85.7 mg and the

ainimm growth for P.gajor-caju grown at a pH of 4.,5. At pH
4.5 o1l species recorded the lowest weight. Then a steady

decrenge in weight was observed from phi 6 %0 7, Thus the
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optimum pif for zll) the three specico tested was found %0 be
5.5 (Table 63 Plg."xX).

6. EBffcet of aifferent temperature on the growth of

various epecies of Pleuroius.,

Three commonly cultivebed opecies of Pleurobus viz.,
B.gafor-cajiu, E.flobellatus and F.ostresatus vere inoculated

in Potate dextrose broth gnd ineubsted under different

temperatures ronging from 15°C Yo 35°C. The comparative growth

vas csgpyed by considering the final dry welight.

Among the three 'spacies growm, “it, was observed that
there vas o shteady increasse in dry welght with incregse in
tewperature from 15°C to 25°C and then the growth declined
in the case of F.ostreatup end I.gajor-gaju. Bub in the'case
of E.flebellatuo, maximm weight wes recorded et 50°C and
sinimmn et 35°C, Deyond 25°C, e rise in tempersture reecorded
only decreased weight in the case of De0streatus m&_?_.g@jgg-ggjg
while in the case of 2.flabellatus 30°C recorded maximum weight.
The regulte ghowed thatb ggoétreatus and P,sajor-csiu preferred
en optimm tempexature of 25°C and that in the case P.flgbellatus
4% was 30°C (Table 73 Pig. XII).
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Table 8., CGrowth of various species of Fleurvtus ¢n wheab greins in spawn bo_‘li'i;les ab

different intervzlis (Grouwth in cm after Ltroasformation).

51 Days after f_.sa%or-csju Eaoutreatus E.florida ¥
51)

LOopuntine
%-84.5

Pogitrinog P.flebell-

Mean

Ko inoculation s2 83 pileatus at%a i
85, A8
1 7 days(D,) 2483 2,96 1.81 2.89 2.74 2.80  2.67
14 days(DE) % 3T 3450 2432 3 .81 374 3637 3-':'55;{\3’
W
3 21 c‘iays(DB) % &7 2.87 2.32 587 387 37T 360
Mean 5036 3044‘ 2015 3-52 3'4‘5 3'31
CDe for comparicon of 'S’ means = 0.056
CeD. Tor comparigon of 'D* meens = C.039
= 0'.095

CaD. for comparigon of 5xzD means



Teble -Qa. Growbth of fleurotws sajor—caju on groing of cereels and pulees as spawn
substrates in different containers (Growth in ocm).

Bajra Halze ‘.afhéat Green Bed Black Horse Bengal

Sl ghum Hagl
ﬁo Conteoiners % (g% (s,) (s (S5) %ram grom  gren %ram gran  Mean
B 57 (58) 9N

(810)

1 BO?{?’%})bOt’bl@ 9 o95 9.75% 9.58 9 o 15 9 551 16.0 . 10.0 Q.22 G545 - 9,00 ‘9 063

2 Toplicks bottle 9.25 9.50 9.65 9430 9443 9.50  £.90 755 8.25  T.85  B.T 0
' w
3 wj.l(igg?ﬂtﬁle 1 %0 12.75 1 5.0 14.50 13 33 13'35 13 03 120 12.80 12 45 13003
1-&%541)3031;1@ 7.03 5.9 .93 T7.15 6.28 6.70 06.40 6.02 5.17 6.40 6.60
HMean 39 3% 9 .73 9 .79 10 933 9 -64 9 .88 9 -58 8.70 9 .17 8.93

C.D. for comparison of. "S' means = 0.53%04
C.D. for comparison of 'C' means = 0.1335
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B. PREPARATION OF SPAWH

%, Growth of various species of Pleurotus in spawvm bottles

on wheat grains os substrates.

Comperative growth of six different speecies, of
Pleurctus on wheot grain in spewn bottles during
different intervals are given in (table 8). '

Significent differcences in growth was observed
with reapeé‘h to éuration of incubation (¥late 22).
 Mazimun growth was observed in Pleurchus opuntiae.
Growth of E.onunbise end P.ogstreatus were on perlwi‘bh
each other, Similarly growth of P.sajor-caju-end
2.flsbellatus also wes on per. Bub the growth of
E.oibtrinopileatus end X.ogtreatus were found 4o be
superior to P.gajor-calu, F.flebelletus and P.florida.

Ihe growth of P,florida ig significently low compored
t0 gll other species. Maximum growth was observed in
21 dgys of incubation., It was observed that the growth
of the culture in whegt grains increesed with increase
in the number of days except, P.florids where no change

in growth wes observed after the second weck,



Plate XXII. Growth of various species of Pleurotus on Wheat grains.
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Significant intersction was obperved between gpecies

ond time.,

2. Growth of P.gajor-caju on grains of cercals and pulses

es opawn substrates in different conteiners.

Graing of some oi“ the common ceresls snd puloes
were tested for their counparative efficacy to muppord
growth of Pleurcotns sajor-ceju. The date presented in
table 9a and 9b, Fig.:XI1I revealed that lelze was the
best substrate than all others in supporting meximum
growth of B.gajor-caju. This was followed by Sorghum,
Bajre end Green gram. Bleck gron and Bengel grom wers
found to be the least effective substrate canpared o

all the other subsiraten except Horse gram.

Among the containers cylindrieal wine botile

- (750 m1) was found to be the best container and wilk-
bottle the least effective. Alnogh coamplete growth

vwas achieved by the second week of incubation (table 9c).
After the first week when the growth was measured, -
maxlmum vas observed in wine bottle end minimum in millk-
bottle bus thers was not much gignificent differcnce



FIG. XW. GROWTH OF PLEUROTUS SATOR.CATU ON GRAINS OF CEREALS AND
PULSES AS SPAWN SUBSTRATES IN DIFFERENT CONTAINERS
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Table 9b. Growth of fleurotus aaﬁgg-eaju in greins of

cereals ond pulses (Growth in cuw).

p2¥
i

Substrate

- banadenad

o 1at week Z2nd week Megn
1 Sorghun 5.25 13430 9.81
2 Ragl 5.83 13.063 9,73
3 Bajra 6,31 13.28 9.79
4 Malzoe 6 ¢65 14 00 10 93?}
5 Wheat 5 w89 13 037 9 064' -
6 Green grem 6.27 13.51 8.83
7 Hed graen 5404 1%.52 9.58
8 Black gran 4-'393 12 -4-7 8070
9 Horse gram 5e21 13.13 9.7

10  Bengal grem 4,80 12.07 8.93

Hean 5 &0 1331

Toble 9¢. Growth of Fleuvotus gajor-caiu in different

containera (Growih in cm).

SL eb '

Yo 9t weck , 2nd week Mean
1 Boost bottle 6,20 1%.05 9 .63
2 Horlicks bottle 6.10 11.85 8.97
% Vine bottle Te2d 18.681 18.03
4 Wilk bottle 3.066 9.54 660

Hean 5,80 13,31
J.,D. for periods = 0.2357
Cd. for PxC = 0.474
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in growth in booot and llorlicke bottles but after second
veck boost bottle was found to be betber than Horlicks
bottie. In wine and milk hottle 160 per cent increase
was observed efter second week i.e., the growth was ahopt
nors then two and a half times after second week in these
bottles while in Boost end Horlicke bottle it was about

' twlce.

. Orovth of Eleurotus sajer-egaju in different oil czkes,

end agriculturel wostes ns substretes in different

containers.

Grouwth of Pleurotug spjor-cajun on differcnt substratcs

like oil cokes, rice bren ad saw dust revealed thet they
dlffer in thelr ability to support the groﬁth of

Fleurotus sgjor-ceju. Thae data shoved that the growth

wag high in wine bottle irrespective of the substrate
except chaff, while growth was found to be better in
Horlicks bottle filled with cheff. Growth was found to
be poor in any of the substrates in Milk bottles,
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Table 10a. Growth of Eleurotuslggiggﬁggig_in.differaqt

0il cckes and 'agricultural waateé as subgtrates
. in different containers during the flrat week
{Growth 1ﬁ:em),

Sk

Subsbtrates

Boost Horlicks Wine Mi1k

No bottle bobtle bottle bobtle Hemn
(c1)  (c2) (c3)  (c4)

1 Coconub 0.7071 1.1256 1.6930 0.6324 1.03945
011 cake (31) _

2 Gingelly 16632 $.5593 17793 1.3411  1.58575
01l ecake (S2) .

9 Gromndnub 09;72536 0»91246 1&8348 0-5?06 1.0108
0il cake (83) _

4 Rice bren(S4) 0.8559 0.8159 11,3661 0.7047 0.93565

5 Saw dust (85) 1,5915 11,5054 17979 0,5477 1.3606
Chaff (S6) 0.9821 1.6017 ~ 1.6831 0.9306 1.2994
Vean 10875 142534 1.0924 0.7879

C.D. for comparison of ‘C' peens = ,L0008604
C.Pe for comperison of 'S memns = 0.0015818
C.De for comparioon of Cx5 means = 0.0126573



Table 10b. Grouth of Pleurotus sajor—caju in different

041 cakes end sgricultural wastes as substrates
in different conboiners during the second week -
(Growth in cm).

Boogt Horlicks ‘iue Milk

s1

No Substrabe vottle bottle - bottle bottle Meon

. ci) = (c2) (03  (cd)

4 Coconut L 2.7386  2.5754  2.804T 2.2063 2.5812
011 cske (S1) . :

2 Gingelly 20,7988 3.6469  2.8524 2.4012 2.,9162
011 ceke (S2)

3 Groundnub 2,1213 1,8965 . 2.7507 2.1984 2.2417

01l ceke (B3)

Rice bran(54) - 2.1050 1.9748  2.8751 2.1213  2.2690
Sew dust (55) - 1.5915 1.5054 - 1,7980 0.5477 1.3606
Chaff (86) 3.2196 3,1198 3.7103 2.7863 3.2091

Meen | 2.4291 2,2077 . 2.7985 2.0434

' CJD. for comperison of 'C® means = 0.0010468
. CsD. for comperiscn of 'S' means = 0,0019235

C.D. for comparison of CxS meens = 0,0461731
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Table 10c. Growth of Pleurotus gapjor-ceju in different

01l cszkes and sgricultural wvastes as subatrates
in dlfferant containers during the third week
(Grouth in en).

31

MLlk

e Boost Horlicks Wine
No oubstrate bottle bottle  bottle bottle  Mean
(c1) (c2) (c3) (C4)
1 Coconut
2 Gingelly
0il ‘ocke (52) 2.7988 2.7141% 2.8577 2.4138 2.6961
Groungnuh
0il cgke (S53) 2.1678 1,8965 2,758 2,2044 2.2571
Rice bron(S4) 2.1050 2.2710  2.8768 2.1446  2,5495
Saw dust (35) 1.5915 1.5055  1.7980  0.5477  1.3607
Chact (86) 35.2197 3.1198 35170 2,7868 341758
Meaox 2a4359 2;3503 20'7790 2-0506
C.D. for comparison of 'C' means = 0.0780495
C+D. for comparison of 'S' mems = 0.0080576

C.D. Yoxr comparison of CxD means =

0.0055815



Table 11, BEifect of temperasbure on the mycelial growth of Pleurotus

in spaun bottle trensformed means ( x + 1).

Temperature of incubatibn in Celsiug

%% T Gubstrate .
10 15 20 25 30 35 Meegn

2  Horse grem 1732 1.932 2.236 2,45 2.236 2.00  2.064
3  Bengal grem 1.821  12.00 2.236 2.45 . 2,236 2.00 2.124
‘4  wheet graing 1.821 -2.00 - 2,236 = 2,45 2.236 2.00 2.124
5  Green granm 1732 1.732 2.2%56 2.45 2.236 2.00 2.0564
6 Paddy straw 1.138 1.414 2.000 24236 2.236 2.00 1.837
T Salvinia 4«00 100 0 1.414 1.732 2.235 2,00 1.5611

1,568 1.654 2,085 2.317 2326 2.00

C.D, for comparison bebween temperature = 0,0296

C.D. for comparison between subptrate = 0.03%20

C.D. for comparison botween temperature x substrate = 0.0783

1380 4

W



When gingelly oil ceke wad used, Horlicks bottle
wag found to perform less effective than growth in boost
bottie end wine bottle, while no gignificent differcnce
was ébsezved for the growth in Boosh bottle and Horlicks
bottle £illed with Rice bran. TFor all other oil cakes
Horlicks botile wes found to be better than Boost bottle,
though the averege effceot of Boogt bottle wag foumd 10 be
betbter than Horlloks hottle,

In general, wine bottle ie observed to be the beot
conteiner and gingelly oil cske the best substrate
(Table 108, B, ¢ & Fig. V),

4, Bffect of temperature on the mycelial growth of
Pleurotus gajor~caju in spawn botiles, -

In order %o find out the e¢ffeot of bLemperaturves on
Pleuyotus gajor-caju in spawn bottles conteining varlous
subgtrates like Red gram, Horse gram, Bengel grem, Wheat
grain, Green gram, Peddy straw end Salvinis, an experie
nent was carried oub by keeping spawn'hottles ab various
tenperature viz., 10°C4 15°C, 20°C, 28°C, 350°C snd 35°C
the results are presented in btable 11,
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The growith of the fungus was on gn average Scme
in Red éram, Horse gram, and Green gram. In Bengal gram
and Whent érains meximom growth was observed -and these
two subgbrabes were found to be #he best for the growth
of . Pleuvotug sgior-caju. The lowest growth (1.7 em) was
observed in Salvinlae. Growth was found better in paddy choff
sdrar than salvinia.

The fumgus was found to grow Qell at e temperature
of 25°C and then growth was stunted. The fungus responded
differentinlly with in each substrate st a given temperature,
The grouth was sinilar in Red gram, Horse gram amd Green
gron et all tenpersture., In Horse gram and Bengai gramn
there vwas significent growth even st 15°C. It aid not
groﬁ at the lowest temperature of 10°C in paddy straw
and Salvinie, Its growith sterted only a2t 20°C in
salvinia and continmes to grow Hill 30°C. Meximmm growth
vas recorded at 25°C in Red grom, Horse grem, Bengel grem,
Wheat grain end Green graum,.



Plate XXIIle Suitability of different species of Pleurotus for cultivation in Kerala.



Plate XXIIl. Suitability of different species of Pleurotus for cultivation in KeralafContd.)
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G. CULTIVATION OF PLEURCIUS Spp

1. Suitability of different species of Pleurotus for
cultivation in Kernla.

Six common gpeciles of Pleurotus viz., E.sajor-gaju

P.ostreatus, P.florida, R.opuntisc, E.citrinopileatus and

P.flabellatus vere used in this study. Yolythene bags
with bits as well as with srall twists of straw wes
spawned as debtalled under nateriels and methods. The

yield recorded under esch spceles is given in table 12,

P.osbreptun did not grow 2wwdll in this trial,
probably because of the unfavourasble climatic condition
of the period of trial. The other five specles were
tested for thelr significant effecte under bits and . . |
twists of paddy straw,., The yleld wan significantly
different among the Pive speoies tested. The highest
“ yield was recorded for E.gajor-galu (775 g) followed by
P.opuntige (644 g) and P.cltrinopileatus (523.75 &)

The lowest yield was for Z.florida (265 g), Z.flobellatug
(347 g) was better then P.florida (Plate 23). Use of
peddy sbraw as twists wos found to be better than use of bitey



Species grovm in twicts gave en average yield of 600 g
compared 0 422 g in bits. Significomt interaction wes
obgerved between the type of peddy straw (twlsts or bits)
end speecies, For éll the apeocies yield wes found to be
better in twist except £.flabellatus. In E.flabellatug
no pgignificant difference in yleld was obgserved in biis
and twists. When grown in bite the yield was 331 g while
in twist 1t was 363 g, which were on par, For P.florids
though the yield was comparebively less, it was more than
double in twists (359 g) as compared to bits (171 g)
(Table 22 Tig«XV).

Table 12, Conparative yield of Sporo-—carp of different
specieg of Pleurotus raised in poly bhags on
paddy straw bits or twists (Average of 3

replications).

Type of Ee.gajor-
substrate cain

flo- P.opun= P.citrino P.flsbe=
a5 Tioa s lean

giIeaxus 1latus

Pody strov
with bitg ~1°°0

Peddy straw
with emall 975.0
twisto

(yield as g/kg of subatrote) )
171.25 587,50 443475 331,25 421,75

353 ‘75 700 000 603 075 562 050 600 900

Meen T75.0  265.0  643,0  523.75  346.97
¢.D. for comparison of bits end twists s 27.14
C.D for comperigon of specles = 42,91

C.D. for comperison of siraw type x specles = 60.69
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2. Influence of growth regulators in enhancing sporocarp
fornation in Pleurotus spp.

$ix specien of Plsurotus viz., E.gajor-caiua, ?_,i‘loriﬂa;
P.ogbtreatus, P,flabellatus, B.ommbiss end EP.cltrinopileatus

werc raiped following polythene bag method.  After the spawn
run when bags were opened, the growth regulators were
sproyed as detalled under Materiels and Mebhods, (b0 be included) .

1t wes observed tiat -of the various growth resulators
usged, Indole butyrice acid 50 ppm was found to be most effective
one S.i_l increcoping the yieid (275 g), followed by 2, 4<D 100 pm
(1045 g)y IAA 100 ppm (730 g)y IBA 100 ppm (670 g)y IAA 50 ppm
(515 g), end 2, 4=D 50 ppm (310 g) (Teble 13); (Plate 24).

7 dporocarp &eve}.oza_i_izezzb was found arrested in the

case Of all other species tried,

Table 13 Influence of growbh regulators on yield of P.sajor-caju

51 Growuth regulator; and Yield in g/kg of

No concentrations tested substrate
] NaAuA 50 »pm 0
2 NsAJA. 100 ppm 0
3 IAA 50 ppm 515
4 IAA 100 ppo 730
5 IBA 50 ppm 1275
6 IBA 100 prm 670
T 2,4=D 50 ppm 310
8 2,4=D 100 ppm 1045
I conlval 7985




D. STANDARDISATION OF TECHNIQUES FOR CULTIVATION
' OF PLEUROTUS SAJOR-CAJE

1. Comparative efficecy of different types of spawn
on yield of E.major—caju. |

- The gpewn produced on each of the 6 different
cercols viz., So}ghum, Bajra, Regi, Malize, Faddy end Wheat
end fiye Pulses, viz., Green gram, ﬁeﬁ éram, Bengal grem,
Horse gram and Black gram was used 10 apawn the standard.
beds of paddy straw. 21 deys old spawn was used to layout
~ the conventional strew beds. The Average yield obbtalned
for various cereal grains spauns are presented in table 16
and those with pulses in table 17. Among the cereanls 1t was
Pound that Meize spawn waes superior to all the rest followed
by Bajra, Ragi, Sorghum, Wheat and Paddy. Maximom yield of
mushrooﬁa vas reoordéd from beds spawned with meize spawm
(5?5.74 g) followed by Bajra (565 g) Rogi (553 g) Sorghum
(548.54 g) wheet (336,98 g) end paddy (335.24 g). The yield
of eporogarps obtained from beds laid out with peddy spavn
was very low (Teble 14). |
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Table 14. Average yleld of sporocarp of F.sajor-caiu
from beds lald with spawn on grains of

different cereals,

Sl Mean.yield in g/kg

No Lype of spavn of substrate
1 Sorghun | 548.54

2 Ragt 555400

3 Bajre - 565,400

A Haize 585.74

5 Peddy 335,24

6 . Yheat . 330.98

C.Da = 3.6548

Spoun ralced in verious pulses viz., Green gres,
Dengal gram, fled grem, IHorse gram and Block gram also
varied in their effect on sporocarp production, It was
found that spawn prepered with Ho:ge gron gave mexipum
yileld compared to others. This was followed by Green gram,
Bengel mram, Red gram, and Black gram in the order of
thelr efflciency. Black gram spewn was found to be the
least effective one in yield response (Table 15)?



Table 15. Average yield of sporocarp of P.gajor-caju
from beds laid out with different pulse

SPOVR.e
si tean yield
%o Type of epawn (g/kg of cubsgtrate)
| Green gram ' 5%1.10
2 Red gram 275433
3 Bengal grem 473.08.
4 Horse gram 536 .41
5 Black gram 321,76 -

G eDs = 1 12603

2., Effect of verions organlc smendments on the yield )

response of Pleurobtus sajor-caju.

To find out the influence of different orgenic
amendnents on the yield of Plewrotus sajowr-caju experi-
ments were laid out with different orgenic emendments end
the dete obtained are given in table 16, The amendments
tried were Wheat flour, Green grem powder, Bengel grean
powder, Horse gram pouder, Hed grem powder and Cowdung
slurry. It was found that beds amended with Bengal grem
powder recorded maximm yield.. Green gram 0lso was

found 0 bo equolly effective as Bengal gram.



[
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2

Béa gram flour was observed to be superior o vwheat flour,

Howrge gram, Cowdung sluryy and_cantrol. Wheat flour wes

better then Horge grem flour, Coudung slurry and control.

Covdung elurry was found least effective in yield response.

Toble 10, Effect of eddition of various organie anmendments

on the yield of sporophorezgs of Pleurotus

gajor~cain.

51 - Average yield in gfkg
Fo IAmenﬂgenﬁa - of substrate

1 Wheat flour 469,60

2 Green gran povder 052,16

3 Bengal grem powder 642,00

4 Horse gram powder 452 ,16

5 Hed gram pouder 604 .51

6 Govdung slurry 153,20

7 Control

277.10

0.0. = 22,1542

3+ Cultivation on légs.

Cultlvation of Pleurotus gajor~coju woeg tried

in different logs of common trees., Fifteen trecs,
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nemely Mango (Memglfera indica), Coconub {Cocog nuoifer),

Cashew (fnpcardium occideniale), Anjili (Artocorvus hirsuba),

Albizzia (Albizzis lebbec) Ceeselpinia (Coegalpinis puleborine),
Jamba (Bugenis jembolana), Avacedo (Perses gmericana) Rose
apple (Bugenea jambosa) Litchi (Litchi chinensig) Jack

{Artocarpus heterophyllus) Erybthring (Ergi:.m'im indica)
ciba cotton (Ceiba pentandra) Reintrse (Enterclobium seman),

Incalyptus (Eucalyptus citriodorg) eud Banena pseudogsten

(Yusa spp.) were ugsed for cultivation of P.sgjor caju.

The loge were wmiformly spowmed ag described under materisls
end methods. It was found thet of the various planto
tested, logs of Hengo tree yielded the raximum of 389 g of
fresh sporocarp followed by ceshew tree (209.7 g) follovwed
by Banena pseudostem 236.3 g, Coconut log 169.7 g, and

it was 100 g in Mjill log. Growth was found 4o be poor

in logs of other trees (Table 17). It is interesting to
note that moat of the drees when unsed ag Lresh, even spavm
mn wag nob thers. But the same logo used after one yeax

for inoculabtion resulted in sporocarp production.
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Teble 17, Average yield of FP.sajor~caliu Sporocarps

from loge of different trees.

o Neme of plent ey
1 Mango (liengifera indica) 389.0
2 coconut (Cocos nusifern) 169.7
3  Cashew (Ansosrdium occlzlentele) 26947
4  Mnjili (Axbocorwmus hiveuta) 106 .0
5  Albizzie (Albizzia lebbec) 37.7
5 Cacgalpinia (Qgeselvinie pulcherimg) 14.0 |
7 Jemba (Pogenin jembolena) 253
8  Avacado (Perses americans) 29.0
9 Zose epple (Burenio ;jamﬁosa) 0.0
10 bitchi (Litechi chinensis) 30.%

11 deck (Artocerpus }'zateragbgllus) 173

12 Erythrine (Frythrine indica) 0
13 Ciba cobton (Celbs ventendra) T1.7
14 Raintree {Enterolobium pamen) 0
15 Fucalyptus (Bocalyptus ciltricdora) 0
16 Banana poeudosten (fusg paredisisca) 2306.5
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4. Influence of different typeo of bed for production of
sporocarps of P.gajor-caile

Various methods of cultivation of P.gmior—cain
with paddy sotrew ag subgtrate were tested. They were
op detailed under materialas end wmethods, polythene
wrapper bed method, oylindricel bed method, btray method
and tler metbod. The first two cultivation methods were
found o be bebter then the other two methods and no
significent difference in yield was Observed with these
two methods (Table 18).

Table 18. Influence of different types of bed for
production of sporocerps of Eleurotuy gslor-calu.

51 Averoge yield
No Type of bed g/kg of pubstrate
1 Polythene wrapper bed 461.7

2 Cylindrical bed 451.7

3 Tray method 320.0

4 Tier method 268.3

CDe = 14-89
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5« Influence of size of polythenec bags on yield of .
Regaior-caju.

Six different glgeg of polythene beg were tested
foxr their comparative effect on production of sporocarps
of Fleurotus gajor-gaju. The quantity of peddy straw
uzed veried from 0,25 to 1.5 kg in the different sizes
of polytbene bags viz., 15 X 25 em, 25 X 35 em, 35 X 45 ou,
45 % 55 ey 55 % 60 c;m end 55 X 65 cm. It wos found that
polythene bag of size 35 x 45 (em) recorded highest yield
and was equally effective with polythene bag of aize
25 x 35 em end 45 x 55 cm. Folythene bag of size 55 x 60 om
vas significantly superior to sizes 55 x 65 and 15 x25
in their, yield performence Tgble 19.

Table 19, Influence of size of polythene bag on yield
of P.pajore-cain.

51 . Averé.ge yiéla_ in
o Siee of lpolyﬁhene beg in on g/kg of substrate

1 15 x 25 194 .43
2 25 x 35 306,67
3 35 % 45 j42,.22
4 45 x 55 398,35
5 56 x 60 336 .00
.6 55 x 65 268,89

GQD. = 58m75
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6. Comparative efflcacy of different conteiners for ley
out of beds by Pleurotus sgjor-caju.

Four different conbtainers waes used to lgy out beds.
They werc Bamboo batket Earthen pot, wooden tray (60x40x15 cm)
end polythene bag of G0 em x 30 cm. '

Polythens bag filled with 1 kg straw wao found to
be the best container for thip mushroom production, which
gave an aversge yield of 426 g of mushroom (Flate 25). In
the other three methods growth was found to be poor. The |
léast effective one was wooden tray. Uarthen pbts end
bamboo bagkets were found to be better thon wooden tray
for produﬁtion of mushroom (Table 20).

Teble 20. Comparstive efficacy of different contalners

for ley out of beds by Pleurotus sajor—-cajua.

81 Average yield in
No Type of cuntainers gjkgagf substrate
1 Bamboo basket 130.33

2 Egrthen pob : 115.00

3 Wooden tray 93,00

4 Polythene bag 426,33

C.Ds =6,15
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7. Comparative efficecy of different types of straw beds

on sporocarp production by Z.ggljor-caju.

Tour different nethods of beds viz., rectangulior
beds with bundles of paddy strew, solid rectaggular heds
with twists of otraw, Rectanguler beds with twists of
gbrov were tried 1o seec whether they cen support gporocarp
formation. MNone of the methods was foumd to be effective.
Out of thio, rectenguler beds with bwights of straw gave
negligible yleld (Table 21),

Table 21. Conpearative efficlepncy of differént types of

gbrav beds in sporocerpy formation by P.sajor—-caju.

g1

2o Type of bed Avergge yield 1n

g/kg of oubstrate

1 Reetangular beds with bundles 17.07
of paddy straw

2  Rectangular beds with tuish of 28.67
peddy sirew

3 Rectangular heds using loose 0.0
atyaw

4 Hollow yound beds with tuist 0.0

of straw

C.D. = 6-1474



8, Comperabtive efficscy of etrew of different varietien

of rice in supporting sporocsrp foriuntion.

The comparative efficamcy of the straw from five
different coanon varieties of rlee in supporbing sporocarp

formption was tested and the dabs presented in table 22,

Stray from the variety Kochuvithu recorded mesimuia
yield. The minimum yield wam recoprded from Jyothi which
vas on par wuith that of Jays and Thriventi.

’

Table 22,
g1 i - Fresh welght of sporoeé;ps
No. varlety of riee &/kg of substrate

2 Jdyothi 297 .25
3 Jaye 311.00
A ?9 ‘ 568 .00
5 Kochuvithu 376 .25

cq‘i - = 8499



9. Effect of frequeney of wabering the mushroon beds on

sporocarp production in Fleurobus gajor-cpiu.

Maximum yield was obgerved when tho watering wes
done at en interval of 24 h. UWatering at 45 hours of
interval wag found to be better then 12 hours. In the
conbrol (no watering) only 97 g of mushroom was recorded

vhich wes vexy poor compared 40 others.

The relatlonship between the interval of wabtering
end the yield of mushroon waa found, to follow a guedratie

nature of regponse es given belous

¥ = 100.21 + 66,256 = 1.23 ° when © gband for the
intervel of wabering. It wes found that wvatering ab en

interval of 27 hrg will give opiimum yield (Table 23).

Table 2%. BEffect of frequency of watering the musheoom

beds on eporocorp production in Fleurobus gajor-caiu.

o o 5
ﬁé Proquency of webering (gfkgng%ns%%gigate)
1 Watering at 12 hrs interval T51.25

2 Yatering ob 24 hrs interval 968.75

3 Watering at 48 hrs interval 886 .75

4 No watering g97.00

0.0, = 55.24
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10. Seasonal veriation in yield of P, MQQQ.
\

To see the effect of senoonzl veriations on yiold
of Fleurotus, beds were laid during o1l months of the
year. The climatological parameters as described in
noteriels and mebhods were zlso recorded. The date
presented in table 24y e EHF. The correlation between
yield and the climptological factors x1, %2, X3, %4
end x5 were worked out snd are glven below:

ry, x1) = =,2125
oy, x2) = =.3411
r(yy 33} = =378
z(y, x4) = =.3027
»(ys 25) = =,3103

HMeximan yield was recorded during Jenuary, February
end March and the lowest yleld recorded during Hay. Bud
there vas nctjv mich reduction in yield between different

periads of the year,



162 -

Table 24, 7Yield of sporocarps of ¥.gajor-cajn recorded
during different perliode of the yesr.

Average“ ~ Room ‘ | R.1
HMonth yield in temperature ene

g/kg of
substrate Mexirum Minioum .M. AN,

Jonmexy 1986 1000 g » 31.9 20,3 71,55 . 59
Februsry 1986 1000 g . 32.5 21.4 72.0 . 68
HMarch 1986 1000 g %3.8 24,2 8140 72
April 1086 850 g 33.9 2% .4 a7 60
Hay 1986 800 g B4.45 22,8 85 63
Juno 1986 1000 g 3341 22.3 89 73
 July 1986 950 g 32.1 22,7 86 70
August 1580 300 g 30 2 22,5 g0 71
September 1966 900 g 51e3 21.6 85 65
October 1086 900 g %76 24,2 30 69
Novenber 1986 950 & 30 .5 21 .0 893 65
December 1986 950 g 5145 21.7 78.7 58.3




163

No significant correlation was observed between
yield aund climatologlosl parcneters at 5% level of sig-
nificence. lou ever, the temperature, relative humidity
at forenoon and reinfall were found to have a negetive
effect on yield., Relabtive humidity at afternoon was
found to have g positive relationship, The yield end
climetological porsmeters were veleted by the mulbtiple

linear regression eguastion as given below:

¥ = 1280 1050 = 4 4.8537 x 1 ~ 29,5688 x 2 - 1,9389
%3+ 10.0400 x4 - B.9621 x5 when x1, X2, x3%, x4 and %5
sbhande for the climatologleel pavameters in the given

023EY

1 = Maxinum temperature
%2 = Hinimm benperature
%3 = Rdle (FoRY

%4 = R.H, (A.N)

%5 = Radn 211

#H = Yield

The sbove paromebers were found to explain the
variation in yield which was expleined by the above
Mean . lineer regression equabion (MIR equabion)..



B, NUTRITIVE VALUE OF DIFFERENT SPECIES OF PLEUROIUS

Thé proximate composition of major nmutrients in
elx common .‘E’léurotus species were enclysed in comperigon
with Yolverrtells volvegee end ave given in table 25,
From the data it cen be geen that porcentoge of
protein vas gmeximum in P.squerrosmlus end it wes
minimm in 2.cormucopime. When compered o
Voiveriella yvolvesen ell the proximate conotitueant

Vizes protein, ealcium, Magnesium, Iron, Ash, Vit A
and Vit C are morc in all the six specieas of Pl@urot-ga
tested.

¥. TRESERVATION

1. Re&'igeraﬁi Ohe

. Visual obsersfaﬁion of fresh sporocarps of Pleurotug.
Sgior-cain kepb under rofrigeration revealed that samples
by refxd.geration. the mushroom started deteriorating with
the accumuletion of moisturs in plastic bage and a liguid
starbed oozi]r%g from the mushrbom which nmade them unfit for

0Se '

consutipblon kept in open polythene bags of 500 gusge
e
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thickness remained fresh for five dgys. Bub when 150 gusge
polythené bage werye uoed it remained fresh for three doys
énly » bBut those mughroon covered in pleln paper atorted
disoclourabion afber 24 houre, OUrganoleptio teats showed
that no teste difference wag expericnced after cooking

the gamples kept for 120 hours of refrigeration. Those
sanples kept in closed bogs shoved that after 24 hours of

— e e — _— e e s e —

preservation by refrlgeratlon the mushroom started bast
Vs

deterloratlng with the accumulatich of moisture _ ’

¢ ’ iy
2. Dehydrption.

Iroperly dehydroted mushroom by sun drying or dried
in e drier prossrved effectively by keeping them in
polythene bags. Visual observation of the dehydrated
mushyoons kept in -polythene bags and in eir tizght containers
reveeled thet the samples were f£rse of eny would growth.
The semples kopt open was found to be infectesd by common

species of Apperxiliug, Penicillinm etc.




Table 25. Proximgte snalysis of various gpeeies of Fleurotus compared to Volvariella Yolvacen

VYolveriells P.sausrre- P.dryinps Z2.cornuco- B.sajor E.peta- P.subpole

- volveges  gulus . pige Gaju  ZIoldes Hatus

‘ - T T
Protein % 10.725 15.4688 3.5063  2.85T5 12.650 6.600 8.7118
Celoium mg/100 g 6.400 8.18 743 7.28 8.41 6.02  10.04
Hegneolun mg/100g  1.041 1.82 1.281 2449 1,110 1.58  0.962
Iron mg/100 g 1.32 1.82 1.925 2.3 2.851  3.41  2.904
Ash g/100g 2.67 3,14 1.988 2.94 3412 2.16  3.04
Vit A mg/i00 g 24017 502.80 42743 321.8 262.50 167.80 397.50 .
Vit © wg/100 .8 4.86 163,60 142.71 1145 6.80 £.70 121430 2




DISCUSSION



DISCUSSION

The in yitro physciologicel studles with few

species of FPleurotup revealed that they are adopied

to a uide variety of environmentel conditiogs. Effgct

of light and davimess on the mycelial growth of three
species of Pleurotug shouwed hesﬁﬁgrowth in Gate ager

media under derkness. Under this condlition even pin

heads gppeared in the culture media. 'Growth wag found

10 be less when exposed to light irrespective of the media,
This shows that light is nol essentigl during early stages
of myceliel growth. These results are in confirmity with
the findings of Qudir end Xhatoon (1983) who found that
light hed en inhibitory effect on the mycelial srowth of
Pleurotus spp. Furd ek gl. (1981) observed that light is en
essentisl factor in the development of fruit bodies in
Pleurotug fossulatus. Buller (1915) clearly demonstrated
the merked differences in fruit body development in &
Coprinug gterquilinug uwnder exposure o light and those
wnder dorknegss. !e had gloo reporsted thal light inhiblts
the development of the tapering pseudorhlzel siipe in

Coprinug gterquilinug.
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Growth of six specles of Pleurotug viz., P.ocuntiae,

P.ostrestug, P.florida, P.flebellatus, D.gajor-ceju and

P.citrinopileatus in verious liguid media in sheke culture

reaulbed in the formation of hyphal pellets whleh revealed
that interupbtion or continuous rotation will'result in
active grouth of the culture of Pleurctus,. . Xuvizman (1978)
obeerved the formation of fruit bodics of P.gepidug in
fiagks kept stetionary afber sheking for 30 deys. Solomon
(1981) remarked that.the fermenterslused for mughroon
culture have employed slow speed aggitation, = feature

which in itself tends to favour pellet formation. Azitation
begideg éiﬁmﬂy'suspending particles also transfers oxygen

from the supplied asir sireem into the eculturs medium.

Studies on the effect of different sources of
carbon on ﬁhe'growth of’ Pléuroﬁuﬂ specles reveeled thab
grovith was significantly higher in sll the carbon sources
tested. In general ﬁactose end Hannose were found 0
support meximum growth of Pleurotus species. Kikon and
Rao (1980) reyorted that starch supported maximom growth of
P.ostreatus and R.florida. Medelin (1956) end Srivestava
end Bano (1970) also observed that sterch and glucose were

goud carbon sources for the growith of edible funzl viz.,
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Coprinus lsgopus and P.flsbellatus. In the present
studies, aerabinose, fructose, xylose and glucose were
found t0 be poor csrbon sources for all the épecies of
PFleurotus tested and thlis is in conformity with the
findings of Hashimoto snd Tékahashi {(1974); Kikon and Rao
(1980) end Qudir end Khatoon (1983). The differentiel
reoponse of the streins of Plourotus spp. Lo various
carbon, sources was attributed to the structursl variation
among the compounds (Steinburg, 1942) or to the chenge of
metabolic pathways o & parjtiaular' sugar (Elheridses 1955).
In this context it is interesting to note the final pH

of the growth substrate after the experiment with glucose,
the pH of the oulture filtrate deoreased and became 400
mueh acidic, while with mennose and lactose the pH hed noj
changed much even though growth was Raximum in these nedia. |
It might be due bo utilization of slowly bydrolysable
compounds accompenied by eccumulation of few orgenic aclids

. compound to glucose as suggested by Cochrane (1955).

Z.gajor-caju, E.ogsbregtus end 2,.flabellatus when
grown in different -Hl“bmgen sourees, growth of the gpecies
recorded highest under peptone. E.osbreatug recoxded
highent dry vweight when grown wvith ammonium nitrate,
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sodinm nitrete, ommonium chloride and potassium nitrate
9 nitrogen sources. On the other hand, _.,:_s_g‘:]_o_r-,g_e_.;]g
recorded meximum Zrowbh when grown in ammonivm nitrate
and peptone. ZP.flebellabus recorded highest weight when

armonium cavbonate was given as nitrogen sources. All the
opecies of Pleurotus tested had shown preferential uti-
lization of ammoniecel nitrogen for vegetative growth
(Teble 4) oo the ease with many other fungi (Madelin, 1956;
Srivastava & Bano, 1970). Kikon and Reo (1980) sugsgested
that the immediate assimilation of emmoniacel mitrogen for
the synthesis of amino gcids cond protein might be one of
the reasons for the better growth of the Pleurotus group
of fungi. The poor growth in nitrate nitrogen vas stiributed
%0 the toxic effect exerted by Pyruvic ecid sccumulgied in
the myeeliun os suggeoted by Nord end Full (1945). The

~growth of the three speeies of Pleurotus in the medium
devoid of nitrogen indiéateé their ability to use/fix
stmospheric nitrogen. The findings of Zadrazil (1974),
Renged and Jendeik (19772 and Bengasweny et gl.: (1975)
on the Nitrogen fizxing ability of different specles of
Pieurotus hove strengthencd this cbgervatlon. Effect of

different ocarbon and nitrogen sources on the mycellial
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grouth of P.gejor-cain, in liguid medie indiceted that
thore is o non-significant difference in the mycelial

yield (Qudir & Khatoon, 1983).

In vitro studies cerried out t0 asgess the optimum
pH renge for the growth of three species of Zleurotug
revealed that these fungl can grow profusely at a wide pil
 from 4.5 to 7.0, optimum range for the growth being
4.5 t0 6.5, Chendre ond Purkeyasta (1977) also reported
similar results with edible pushrooms P.eryngii, I.cornucoplae
P.ostrestug and P.florida grown in various liguid media
Palled to grov at pH 4 or below ond mexinum growth in all
the svecies was recorded when pil was adjusted %0 5-6 -

(Ramgad & Jandaik§“197?h}..g,flabellatus (Srivastava &

Bano, 1970) P.sajor~caju (Jendaik & Xapoor, 1975) and

P.osbrestus (llaskimoto & Tekehashi, 1974) hed reported
more or less similar vesults. All the species failed to

grou in alkaline medrum_(Rangaﬂ & dandailt, 1977 .

The comperative growth of Pleurotus gajor-cpiju,
2.0gbreatus and P.flgbellatus when incubated under

various temperatures from 15°C to 35°C revealed that
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the growth was mainly ipfluenced by the temperaﬁure ab
wh;ch the cultures were incubated. Thé data on the average
dry weight of mycelium at different temperatures revealed
that the optimum temperature for mexigum groﬁth of the
fungus was between 15 to 30°C though the orgenism succeeded
in growing from 15°C to 35°C. Similar results were reported
in the case of Volverielle volvacea by Rengaswemy (1956)

and Mnthukrigimen (1971). According to Chang and Chu (1969)

the opbtimum temperature for the growth of the mycelium was
%0 « 35°C, the best being 32°C. They also observed |
reduction in growth at 20°C end ab 40°C. Agcording to Singh
(1983) Pleuroius sgjor-caju could be grown successfully ab-.
a Vemperature renze of 19.1°C to 30.5°C end he observed
congiderable reduction in yield at a temperature below
19.1°C and above 30,5°C. Renged end Jandeil (1977 reporived
that P.cornucopios, Y.erynsli, P.ostreatus and P.florlda
failed %0 grow ab 10°C or below. They had reported that

narxinun growth of Y.eryngii, P.cornucopise and P.ogbreabug

was recorded at 25°C where ag F.florids produced highesb
growth ab 30°C, Similar results wers reported for
P.ostreatus and P.flabellatus by Block et gl. (1959);
Srivestava & Bamu, 1970). 411 the Pleurotug Spp., etudied
foiled %o grow ab 35'Cror above, exceyh P.florids which
could grow moderately at this temperaturs (Leaged &

Jdandallk, 19779 .
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Comparative growth of six different species of
Eieuro’tus vizey, 2o9 'tiae, EF.ogtreatus, P.florida,
£.£lobellatug, P.gajor-gajn and E.citrinoplleatus in
wlieet grains es spawn substrate revealed that growth of
E.opumtiae was fagter than the rest of the five opecies
and pinimun growth was recorded for g,i‘l(;ri&a. The growth
rabte of P.onuntiase and g.oatre;atus vere observed to be
on par with eac_:h other so :_a_,lso the growth of Plourotus
- gajor-coiu.and P.fisbelleatug vas almogt the same.
Haxlmanm growth was recorded by 21 days of 1ncubﬁtion.
Sinden (1932) first introduccd the grein spawn with the
addition of calcium salts for the cultivation of ~ A
Agericus bisporus. Purkayasﬂ’so.gjg ol. (1980) found thatb

vheabt grain &pawn was the best for the production of fruid

bodies of Volvarielle yolvaces, Suharben gt al. (1978)

also reported the efficacy of wheat grain for ﬁhe measximum
production of spovecarps of V.volvacem,., Bhaveni Devi (1982)
observed maize grein spawvn a8 the best for meximum yield

of Yolvariellop, followed by wheat grain, so elso ghe hed
found thet among the verlous substrates tried, greins in
general supporbed gocd mycelial growth and high quality

spawn in Y.volveces..




Conparative efficacy of various conbteiners and
gubstrates used for spawn production revepled that malze
was the best substrate cmong all others exeepdt Sorghun,
Bajra end Green grom. This.is in agreementy with the
findings of Bhaveni Devi (1982) vho reported meize e the

best osubshrate for maximun yleld of Volverliella volvacea.

Hout end Eeya (1983) also reported that maize keinels

supported the growth of I.gajor-caju better then wheat.

They elso enlightened the added adventage of malze since
it do not lump and ggglomerate ag quickly as wheat does.
The noize spawun performed very well as an inoculum, They

2ls0 observed that the myceliun of E.sajor-caju hed a thin

" and siockly appearance own Sorghum. DBlack gram and Bengal grom
were found to bz the least effective subsirabe compercd %o
all other pulses in gsupporting mycelial growth of ?1eurobﬁs
excépt Horse gram, Among the contziners tried YWine voltle
wes found o be the best container and Milk boitle least
effective one in supporiting mycelial growth of E.gajor-caoju.
This cen be attributed to the difference in space in the
bottles. Thapa gt 2l. (1979) reported the efficacy of

Poly propylene bags 0 substitube gless bottles for spaun

production.



Biffe;'ent oil czkeas Rlce bran, Sew dust end Chaff
vere tested for thelr comperative efficecy in supporting
nycellal grouwth of Pleurotus gajor-ceju in conteiners like
Boost bottle, Wine bottle, Horlicks bottle and Milk bo;:.tle.
1% .wes observed that growth of P.gajor-cajn increased with
duration in incubation, Vhen the effect of containers were
concerned meximum growth was observed in wine bottle.

Growth was found t0 be better in Horlicks bottle and Bpost
bn;;tle then Milk bottle, As fer as gubstrates were conecermed
meximum growth was observed in chaff end lowest in ground nut
olleake. The growbth of Eleurotus sajor-caju was more when
grovn in YWine bottle with all substrates cxcept gingelly

oil cake,

The data revesled that oil cekes will not support
the growth of amushroon and may nobt be a sultable subgirate
for spawn prodiushtion. Noub and Keys (1983) clso foumd
say dust inferior to cotton mlll weste, banens Ilezzves;,

filter mud and coir dust in growing P.sajor-cajd.

Comparative growth of E.ggjor-ceju on various
sabaotrates a,t'aii’;'i‘erem; temperatures renging fron 10°C to 35°C

reyveeled that growth of E.ggjor-caju was on an eversge seme
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in Bed gram, lorge gram, aond Creen grem. HMeximum growth
was observed in Bengal gren and VYheet grein and these two
substrates were found to be the begt for the growth of
the fongl. Growth was very scandy in Salvinia. This is
in confirmity with the findings of Bhavani Devi (1982).

P.sgjor-caju responded differentially within each
gubstrate abt given temperature its growth was similar in
gubhstrates like Red grom, Horse grem and Green gram b
all the temperature levels. In Horse gram end Bengal gram
there was significont growbh even av 15°C, Maoxirmum grouwth
vas recorded at 25°C in subatrates like Red grom, lorse
grem, Bengal gram, Wheat grain and Green gram. KErishna-
Hioban (1975) reported the optimun %emperature for the
growth of peddy strew mushroon in spawn bobiles to be
between 30 to 35°C. Bhaveni Devi (1982) also hes

reported the seme resultg,

In the prepent ipvestigation, laize spawn wag found
%0 be guperior to Sorghum, Bazgi, Bajra, Peddy and itheat
in increaging the yield. This is in confirmity with the
findings of Bhaveni Devi (1982) in the ecase of
Yolvariclla volvacea., FPurkayasthe et gl. (1980) found that
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wheat grain spewn was the best for the production of
fruit bodies of V.volvacea. Nout and Keya (1983)
reported that Malze kernels supported the growth of

E.sajor-caju better then Wheat. They also enlightened

thaet meize gpawm performed very well as an inoculum,
They had also reported that Sorghom did not perform well

in supporting mycelinl growih of Eleurotus spw.

Varioug pulses when used a9 sypawn gubsiraote, it was
found thet spawm prepared in Horse grom gove maximom yield
followed by Green gram, Bengsl grem, Red gram end Black

gram in the order of their efficlency.

Studies on the suitebility of organic emendments
for gporocerp production indicated that waximum yield
(642 g) wes obtained when Bengel gram was used followed
by Geeen gram, Red grem, Wheet fiour and Iorse gram.
The yield was significently poor with cowdung slurry (153.2 g).
Zaltia Bano cnd Rajeratnem (1978) reported that meximum
yield of P.gajor-caju was obtained from supplementing
the strew substrete with horse grap powder and yeast wud.
They had observed that inecrease in yleld wag generslly

aagocliated with reduction in protein content of the
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mashroom and bthe highegt protein contents recorded were
from relatively low yielding subétrates. Increage in yleld
and protein content of the fruit bodies, have been Teported
by Schisler snd Sinden (1962 e, b, 1966) in the context of
Agoricus culjlvation and supplementation of the composd

with nitrogen sources.

Trials on the cultivation of Pleurotus sajor—-goiu

wap tried dn logs of common trees. Iiftecn trees were

trled and it wos observed that of the various logs tested
logs of Mango tree ylelded the meximum quantity of sporoceaxry
followed by cashew tres. Chekraverthy end Sexker (1962)

also reported best resulits en logs of Hangifera indica and

Artocarpus lgkoocha., Dhar (1976) found that in XKeghmir

valley, non resinous weods like porlar acecia and willow
have been found suitable for growing P.gstreatus, and
Pgul gt 21. (1963) from iimechal Fradegh found bthat torse
chestnnt trec can alge be used for the cultivasion of

L.ogbreatus,.

When gpayvn raised in various cereals were used
for raising bedg, it was found that Maize spawn was superior

t0 2ll otherg in maximising the yield, followed by Bajra,'
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Ragi, Sorghum, Whest & Peddy. UNout and Keya (1983) reported
the efficacy of Halze in supporting neximum growth of
P.gajor-cajn. Similer results were reporsed by Bhaveni Devi

(1982) in the case.of Volvericlla volveces.

Spawn prepored  on varioua pulses, when used for
raleing mushroon beds it was found that Horse granm spawn
was found to give maximum yield per kg of paddy sbtraw
Zollowed by opewn prepared vwith green gram, Bengal gram,
Red gram end Bleck gram. Zokio Bano end Rajaratnam (1962)
reported the effiemcy of llorse gram powder in recording
maximmm yield of Pl.gajor=-ceju vwhen used es en emendment.,

Studies on the influenecs of different types of
straw beds for the meximm production of sporooarp of
P.sajor~cgjn revecled that none of the four methods tried

vere effective.

Studics on the influence of @ifferent conteincrs in
supporting sporccarp production revealed that polythene bag
was the best container which gave an aversse yield of 420 g
éf mushrooms Zelta Bano and Nagerajan (1977) reported that
from the point of obtaining higher yield in o chorber duration



this technique of cultivating X.flebellatus in paddy strow
packed in polythylene bags with vents is quite advantegeous,
They hed also renarked that the cost of polyethylenz bags
works oub very low ag conpared to the cost of earthern pots
or wooden trayd. The lebour invelved in this method of
culbivetion is less as compayed 40 the conventienél

nethods. Thf:y had concludsed that the Sechnigque of culti-

~ vating P,flebelletus in Polyethylene bggs wlith vents
indfices high yield in a sghoxt time and hence offers a very
profiteble commereiol feasibility. Bhaskaran ep at. (1976)
glso reported with g.mm $hat in compact poly bog
method the mushroom yleld per kg of peddy straw ves neaxrly
tvice then that under the bamboo basket method. They hed
ebtributed the main rcason for such increase of mushrooms
in beg method to the more gurface arca of exposed sides

then in bamboo bagkets method for emergence of mushroons.

Various methods of lay out of beds showed thed
polythene vwrappey bed method was superior $0 others,
Poliythene wrapper bed uethod recorded the highegt yield
of sporophorés folloued by oylindricel bed meihod.
Bhaskaran gb gl. (1978) found that yield of mushroon wes
tuice in cylindriocal bed method than that of bamboo
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besket method. Sivaprakasen -snd Kendaswamy (1980) also
fouwnd that polythene wrapper bed method Y0 be superior
to other methode and supports the reoults of this study.
They also reported the reason for increase of yield in
polythene wrepper bed and eylindiical bed methods Ho
rnore gurfece area of expoged sides end compeciness of

the bed which helps in retalning molsture.

Different sizes of polythene bag when tested for
their conparative effect on produciion of gporocarp
rovenled that incressing paddy straw from 1.0 %0 1.5 kg
did not increase the yleld significantly. ZekiaBano and

Nagavajen (1947) reported that the size of bag wes found
| to influence the yield of Pl.flobellatus. They gob mexicum

yield in polythene bag of size 35 z 53 cm. <They also
reported that eultivation of mushrocm in earthern pots or
wooden trays geve 8 t0 10 crops in an year where as culti-
vahion in polythene bags resulted in 20 to 24 crops per year.
Efficacy of atraw of local varieties end improved vorieties
vere conmpared fo: their ebility %o support sﬁ?ocarp formation,
- The results ¢learly indicated that straw of local varieties
of rice were better than high yiclding varieties of rice in

supporbting higher sporocearp production. Biudies of
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Krichna Mohan (1975) also showed that tell, hand threshed end
rigid straw gave increased yleld over dwarf cabtle threshed
and flexible straw. More or less seme resulte were obtained
by Ra;th (1976) also who compared the yield end other
choracters of gsporocerp formation in mughroom beds laid

out with strew of high yielding end local varieties where

he obtained higher yield with local veristies. He concluded
that the high yielding varieties though not éuitabla for
muskroom cultivetlon, iz often not eccnomical for mushi*oom
culture gince the yileld they produced was lower then thab
obtalned from loecel varieties. It is proper 40 note that
the straw of the high yielding varieties tends to decompose
earlier than that of locel verieties when kept under high

moisture conditions for longer period.

In the present study comparative efficacy of straw
made into bite and small tuisto were tested for making
beds with siz species of Pleurotus viz., L.sajor—cziju,
E.ostreatug, P.floridsa, P.opunbige, P.cibtrinopileatus
end E.flabsllatus. The dabe rcvealed that P.ogtreatus -
did not grow at ell in any of the types of beds. Thae
climatological factors preveiled may not be suitable for
the fungus to grow at the time of experimentsl cultivation,
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The other five species grew well giving promising yields.
P.gejor-caju recorded highest yield of 775 (g) establiching
its suitability for cultivation. - P.opuntise recorded en
yleld of 644 g vhich adds one more nushroom to guit under
Kerals conditions, Usme of Poddy strow as tulsts were
found to be better then uge of bite. Upecics grown in
tuists gave en average yleld of 600 g compared 4o 422 g in
bite. The probable resson can be in twists the mycelial
run will be wmore. The beds with twists have mors surfece
erea. The compactness of the bed also kept it free from
drying end rotalned moré moigture. The mycelial growbh
wag elep betbter. As a result mushroom freely appeared on

all the sides, thus increasing their number,

- Cultivetion of P.sajor-caju in different periods
of the year revesled that the mushroom can be successfully
cultivated in Kerala all throungh the year on paddy sbravw.
Hoximum yleld was recoprded during Jamuery, Februory snd
Merch and the lowest yield recorded during May. The high
temperature prevelled in April-lMey way be the reason for
the low yield. The temperature snd relative humidity of
the forgmoon, together with réizafall were found to have

o negative effest on yield. It is o be noidted out
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that 80«00 per cent rolative humidity eround the mushroon
beds is to be meintained by frequent sprinkling uith water.
Singh (1981) fomnd that highest yield was obtained ot 2
temperature range of 20.5°C = 30°C and T0.52 « €0.57 per cenb
rolative humidity during Wovember end December. Houever,

in the months of Maxch and April the ylelds were poor

meinly because of higher temperatures snd lower relative
humldity.

The maintenence of molature content of mushroom beds
ip en important factor for meximum sporocarp production.
The initial moisture content in the bed achieved by
soaki.ﬁg straw [or approprigte periods is relntained by
frequent watering. Vetering of the bed wes done at
different intervels and the dete cleerly revealed that
vebering the straw bed every 24 hours supported more
gporocayy formation than uwatering every 12 or 48 hours.
The yield from control bsds {without watering) indiceated
thelb frequent watering 1o & must for sporocary produstion,
Gercha (1976) reporsted that belds were waberad twice a day,
moyning snd evening during summer wder Punjab canditions
for meximun sgorocarp proguction..
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The over ell effect of growth regulstors on the
yield of Fleurotug spps in general revealed that IBA
50 ppm wes superior in yield response over others. As
against this 2,4-D 50 ppm and TAA 50 and 100 ppm were
found 4o exert even slighty edverse effect on yield.
In shoré, the plent growth regulators were found to have
little effect on yield response even though IBA 50 ppm
had very good effect on yield. Bohus (1959) also found
enhancenent of mycelial growth by IAA in only one of the
geveral gtraing of common culbivobted wmushroom teshed by
him, BSimilerly, Urayema (1956) end Hagimobo and Konishi,
(1960) also failed +4o debect growbh promoting sction of
the exogenougly supplied 1AA on the Agavicus stive.

Rawel and Bingh (1980) found that use of growih
regulotors abt 1 ppn concentration like NAA, 2,4-D,
#il, IAA, Indole 3=yl propionic ecld, IPA end GlbberPllic acid
did not support growith of Pleurptus gpeeciey like P.eryngil,
P.florida, P.oghreatug, P.sajor-cain end F.gsapidug.

A comparabtive snalysis of the proximate constituents

with six species or Fleurotug compared with that in
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Volvariells volvacea is given in table 27. The data
revealed that maximum per cent of protein in f.gouarrogalus
and minirmm in P.cornucopiecs. Among the slx species of

Pleurotus, F.gubpalmatus conteined maxisum of 10.04 ng of

caleiva and P.pebeloides the least (6.02), Maximum queatity

of magnesium was found in Z.cornucopise (2.49 mg) end

P.pubnelnetus the least (0,962 mg). Z.petatoides contained

naxicun iron 1.e., 3.11 mg, and 1.62 mg in F.gquerrosulus
the leget. The guentity of Vit.A and Vit.C wes maximum
in P.souerrosulus while it was found to be least in
T.petaeloides and P.gajor-~gaju respectively.

The protein content of P.gajor-caju was higher then

that recorded in Auriculsyig polybriche, Lentinug sp.,

Pleurotus sp. end P.opuntise Adréino end Cruz (19%3),

Plenrotug sp. (Bocho gb gl., 1963) and ¥.volvasea (&non., 1972).
The protein content of P.gajor-geju is much higher then in
conmon vegetables which ranzes from 7.64 in potato to 18,49

in cabbage but lower then hen's egg =nd goat meat which
contalned 50.6% and 85% protein respectively (Arkoyed, 1066
Faro 1976). Thus the nutritionsl value of sporophores

of E.sajior-caju can be considered as, intermedinte bebween

vegetable and egz end meat wroteins.



187

The high ash oconient of P.gajor-caiu indicated
higher mineral incorporation in the sporophores
(Janardhenen & Husain, 1975). The content of minerals
like phosphorus and calelum essential for human nutrition

ves higher then in meny frults end vegebables (Arxkoyed,1966).

The sporophores of D.sajor-caju conteined minerels
like Caleium, Hegnesium & Iron. Sivaprekasenm (1978) had
reported the presence of minerals like FPhosphorus, Fotaseliun,
Sodium, Celcium, Megnesium, Trom, Copper, Ginc and lManganesge.
lle had 2lso0 yeported that the sporophoeres of P.gsjor—-caju
contained appreciable amount of ascorbic scid vhich supporis

the present study.

Refrigeration and dehydration were tried and found
promising for preservation of Zleurotus gsjor-caju.
Adeule gt 2l. (1981) reported several solution for en-
hancing the shelf life of musbhroon. They had found that
vater conbaining 0.5% citrie ecid aond 0.2% potassiuas
metabisulphite solubtion presexves Oyster mushroom for
three months without under going spoilage. Jandailk and
Shaorna (1983) reported that storage of differcnt Pleurobug

gpecies in perforated polythene bags ig effective in
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reducing moisture loss as compared to unpacked conditions
in which loss of wmioigture was gbout 32 = 35 per cent ab
15%C¢ - 18°C and 6 per cent at 6°C - 8°C after 72 hourg.
They hed found no loss of moisture in packed bags but the
frulting bodies were sllmy due 40 accumulation of moisture,
When frult bodies were stored at different temperatures in
perforated begs, the loss of noisture was less, gppeerance
as well aos chanze in colour were unnoticeagble., Similar
results were also reporbed by Wichols and Hemmond (1975)

and Cho gt =21, (1985),

Jondaik end Sherma (1983) found thet sun dried
fruit bodieg have 3 t0 4 per cent moisture in comparison
t0 2 pexr cendy woisture in Trult bedies dricd mechanically
(Kot air) et 40 - 45°C. They hed also reported thet the
chenge in colour wag also glight in gun drying as drying
in hot air oven (55 = 60°C), which resulted in dark brown
ecolour of the fruit bodiesa. .The fruit bodies dried in the

gun or mechanieally a%t 45°C were acecepbable organoleptically

vhere oo drying of fruit bodies of Eleprotus at 55 = 60°C
resulted in burnt teste and were found unacccptable orga-
nolepbically, The time required for rehydration with luke warm
water (45 - 50°C) was 12 - 15 minutes while at embient tem-
perature (25 - 30°0) 1t 0 2 hours, The dried products can

easily be gtored for 120 days in sealed polythene bags.
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SOVMARY

A preliminayy survey conducted in end around the
College of Agriculbture end porte of Trivendrum district
revealed the ocourrence of a numbher of Specles of Plenrotus.
Fach of the collection was 1ﬁenti£ied by comparing the
enumerated characters with those described in literature
and confirmed by Professor K. Natarajan, Centrs for
Advanced @tuﬁieéflggiggrsity of Hedres. Tuenty of the
Pleurotug spp., properly identified were further subjected
t0 detoiled comparative study. Based on these an ehbenpt
wag also nede to formulate e convenient 'Hey' for the |
identification of the common Pleurotus spp. of XKerala.

The mgjority of the apecies of ILleurotus (fourteen) are
uith spores less then 10pa in size £alling under the group
tropleal and sub tropleal flora and six of them with spores

larger than 10.Pm which are considered as tvemperate flora.

Gut of the 20 speeies described, the following eight

apecles are new recoxds for Indlia, in sddition to

P.citrinopileatus and E.opunbisg, which are also not validly
published for Indin.
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1« Boluteoalbus 5. 2.pomati
2, P.lignatilis 6. P.pubegeens
3. E.noatrucstus T« E.gerotinus
4+ Zopetaloides 8, P.ainarius

imong the species recorded I,citrinopilestus,

Z.cormucopiag, P.dryinus, P.ebus E.flabellgbus, _E_.ost.reatub

and P.plabtypus sre considered to be good esculent species.,

0f the few edible musarooms cultivated in Indis,
the Pleurotuvs ap;m vas found to be belter adonted for the
warn humld conditions of Keraila, Hence a gtudy waes under-
token to stendardize the cultivation practices under Ker_ala

conditions.

In vitro physioclogicel studles with few opecies of
Pleurotus revealed thet they are sdoptcd to g wide variety

of environmental conditions,

Growth of six gpeeies of Eleurotusg viz., E.opuntige,
Z.ogtreatus, P.flsbelletus, E.sgjor-coju end E.citrinopileatus
in variouz liquid medie in sheke culture showed that as e

regult of continuous rotetion hyphal pellets will be formed,
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éﬁuéies on the effect of d;fferant aburceg of carbon
on the ércéth of Pleurotus speciea ravealed that growth wan
signifieantly higher in all the carbon psources tested. All
the species of Pleurotus tested had shoun preferential
ubtilization of amoniacal nitrogen for vegetative growth.
tThe optimum temperature for maximum growth of the fungus was
between 15 %0 30°C ond they can grouw profusely at e wide pil
range of 4.5 50 0.5.

Comparetive study with six different gpecies of
fleurotus viz., Z.opunbiee, E.ostrestvs, Z.£1orida,
P.flabellabng, E.gpjor-caiu end F.citrinopileatus revecled

that vhept gralno os best substrates for speun.

Conparative efficecy of various containere znd
subatrates uzed for spewn production revealed that meize
was the best substrabte among 2ll others except sorghum,
| Bejre and Greengram., Among the containers tried, Wine
bottle was found to be the best container and Milk bohtle .
the least effectlve ene‘in sugporting mycelial growth of
E.sgjor-gaju.

Different olilcakes, rice bron, sawdust end chaff

were tested for thelr comparstive efficacy in oupporting
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mycelial growhh of Pleurotus ssijor-ceju in contolners like
Booat ba%le, Wine botile, iiorlické bottle and Milk bovtle.
The data 'rav;ealed thet oll cakeé will not support the growth
of mushralom ani mey not be a guitable substrate for spavn

production.

Comparative growth of Fleurotus pajor-caju on verious
substrates et different semperature renging from 10°C %o
35°C revealed thet growth of F.gajor-coju wes on an average
sene in Red gream, Horse gram end Green grem, HMaxiwmum
growth was observed in Bengal grem and wheat grain and
theae two subsirates were found t0. be best for the growth
of the fungl.

In the present investigetion, Maize opawn was found
t0 be superior to Sorghum, Eiagi.. Bejra, Paddy and wheet in
increasing the yleld.

Various pulses when used as spawn substrate, it was
found that spewn prepared in Horaze grem pave mexinum yield
followed by Green gram, Bengnl gram, Red grem gnd Black gram
in the order of their efficiency.



' Studies on the sulbtability of organiec amenduents
for sporocarp prodvetion indicoted thet meximum yleld was
obteined when Bengal gram was used. The yield was signi-

ficantly poor with cowdung slurry.

Prlale on the cultivation of Fleurotus gajor-caju

ves tried in logs of common trees. OFf the various logs
tested, logs of Mango tree yielded the maximum quantity of

8POracarp.

When spavn ralsed in various cereals were used for
reiging beds, 1t was found that Meize apawn was superior

$o @ll others in mexzimising the yield..

Spavn prepored on vavious pulses, when used for
raiping mashroem beds 1t was found theat horse gram spawn

ves found to give maximum yileld per kg of paddy straw.

3tudies on the influence of different containers
in eupporting sporocarp production revealed that polybhene-
bag was the best container.

Various methods of lgyout of bedg showed that

polythene wrapper bed method was superior to others.
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Different gigzes of polythene baé when tested for thelr cop=-
parative effeot on production of sporocarp revealed ithab
inereasing the quantity of paddy straw from 1.0 %o 1.5 kg

did not inercese the yield significéntlﬁ, Efficacy of |

straw of locagl varieties esnd iumproved verieties were

compared for their ability to support gporocary formabion.

The result indiceted that straw of local varietles of rice
vere better than high yielding varieties of‘rice in supporbting
‘higher sporoasyp produchion.

‘ - Comparative efficacy of shraw made into bits end
smell twists vere tested for making beds with six species
of i?’leuratus.,— viz., P.onjor-caju, 2.oatrestus, Z.florida,
L.opunbige, F.eitrinoplleotun oand £.fisbelistus. E.gajor-caiu
rocorded highest yield of 775 g per kg of substrate esta-
- Dlishing its superiority for cultivetion in KHersle.

Cultivation of P.gajor—-caiu in different perlods
of the year yevealed that the mushroém conl be guccessiully
culilvated in Kerala all through the year on paddy strov.
Yatering of the bed was done at different intervals and
the data clearly revealed that watering the straw bed
every 24 hourg supported nogt sporocarp formation then
vabering every 12 or 48 hra.
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The oversll effect of growih regulators on the yleld
of Pleurotus spp. in gencral revesled that IBA 50 peh was

supsrior in yleld reaponse over other growih regulatars.

A comparative snalysis of the proximete conatituents
with slx species of Pleurotus compared with that in

Volvariella volvacen revealed that maximum per cent of

| protein in P.cquerrosulng and winimun in 2.cornucopiss.
B.subpalmatug contained meximum of 10.04 mg of calcium

and R.petaloides (2.49 mg) ond P.gubpalmatus the least

(0,902 ng). ZE.vetgloideg cortained maximum iron %,11 mg
and 1.82 mg in F.sguarrognlus the least, Vid.A snd Vit .C
was maxinum in P.gguarrosulus while 1t wes found 40 be
lemat in F.pabaloides and E.gajor-caju respeatively. :
The spore*ghoafég of P.sajor~caju contained minerels like

caleium,; Megnesmium and Iron,

Refrigeration end dehydration wore tried and found
prromising for preservavion of Fleuroitus sgajor-eaju for
short porilods, |
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APPERDIX 1

DATA~SHEET
Bl.HO, snsvnsnes Date of collectlon: svscerens u.jQB...
gollected by: - Loecality '
(Village/Taluk/Dist.)

Final Identificotions
(Gonfi.rmed by CUREERIPIPPIEN It T basnsBety 9.01...0049000..)

Taxonomys
Order:
Pamilys:
GENERAL
Commnon names Local names
Soil type: Vegetations:
Substrates ,
Seagons Temp, R.H. Rainfall:
Any other information on climates
Otheras

Habltat : Terrestrial/lignicolous/Epixylose/Coprophilous/
Mumicolous. '

Hobit 5+ Solltary/Seattered/Caespitose/Gregarious.,

PILEUS

When young: Conical/Spherical /Campenulate/Convex.
Shepes At maturi ty:Infundibuliform/Umbonate/Broadly um~
bonate/Conpanulate/Urbilicate/Aplenate/
Conical/Petaloid/Flabellifoxrm/
Micronate/Depreagsed /Dimidiate/Resupinate.

When YOUNS! eeessrsosovteasssrnsacsrsastssosisvnvases

Siaez Ab mtﬂrity‘ (I R R N N R I N N N N N R R R RN )
001011!'3 I B A RN R RN N Y N N N NN N R Y N XA ]
Texture: Soft/Brittle/Pleshy/Coriaceous/Hygropha-

-nous/Fraglle/Cartilaginous/embrneous.,



Surface + Smooth/Scaly/Rugose/Rugulose/Visdd/Striate/
Dry/Squamulose/Velutinous/Fubescent/
Sirigose/Suloate/Tonentose/Alveolate/
Parinose/Floceone/Punctate/Rivose/livulose.,

Hargin ¢ Serrate/Serrulate/Smooth/Undulate/Refleoxed/
Involute/Fimbriate/Incl ned/Tobed /Revolute.,

. , - Before cutting:
Context 3 Colour: After cutting:

Colour ehanges with;
1 Melzer's reogent ¢ Amyloid/FPseudoemyloid/Inemyloid,

2 Green Vitriol B savnvanesncsasstssvssccssnrecvcsnvassnsse

3 Phenol 3 eevsttsavranscaconstsras sssvsvaseai

4 Sulphovanilin 2 seevssvassnsavsnenttrserrssaannanress
GILLS

Arrengement  : Remobe/Free/Decurrent/Adnate/rdnexed/Simuate.

Shope t Rounded enteriorly or posteriorly/Lenceolate/
Ventricose/Resiculate.

Texture : Soft/Brittle/Coriaceous/taxy/Thick/Papery/
Opaqu@ »

Harzin 1 Smooth/Wavy/Serrate/Fimbriate/Dentate.

3ize ¢ Number per cn.

Gill trome 1 Reguler/Irregular/Bilateral/Inverse.
Cystidia

1 TPilocystida  Sizes

2 Pleurocystidia 1

3 Cheilocystidia 2

4 Cenlocystidia 2

Shape:

a. Ventricose/ b. Clavate/
c. Filiform/ d. Hepiform/
8. Lageniform/ f. Rostrate/
g« Mnerugted/ h.Romified/
i . Ianceolate/ i. Pyriform/
k. Granulate/ » Pointed/
n. Beaked/ n. Capitate/
o. hacythiform Pe. Cylindrical

1 2 3 4



VELD

Type
Colour
Texture

- 4% an

Pogition H
ANNULUS

Size
Texture
Colour
Attachment

Ty [ 2 %

STIPE
Size ¢
Shape :
At tachment
to Pileus :

Surface 3

Colour 3

Heantion

Present/Absent Universal/Partipl
LA R AR R R R RN RN
Membraneous/?leshy/
Smooth/Coricceous
Present/Absent

(A A X R AR AR E R RS S R ARERENENEEE NS RE RNNY
Pleshy/Coriaceous/Fapery/Thin,

I E RN NN NENNNERENNZENEXN] .l.‘-’-.-‘-.‘I..'.Q._ﬁ».'ﬂl

Superior broad/iedial pendulous/ Inferior/
Narrow fragunents/Appendiculate/Fibyillose/
Movable,

Fresent (Stipitate)/Absent{sesasile)

I.length : VAP ETINIRIIIIREIIESIITICOSIEITIOIATR
Dlameter 2 (AN EIEREEEFENEENNENNNENERE RSN NN

Clavate/Cbclavate/Cylindrienl/Solid/Hollow/
Slender/shors.

TLaverpl/Eccentric/Central/Resupinate

Glebrous/Scaly/Fubescent/Velutinous/
Squanosc/Tonentose/Fibrillose.

Before Gub'blﬁgﬂ BEe PSP AN LIt I NTNINBAIIEIN S
After CubbinNng?! eecvscesesnsressanssvonnae

with Helzer'ss Amyloid/Pseudoamyloid/Inamyloid,

reagent

Basgl Part s Globuler/Ammilar stripes/Fusoid/Bulbous/

Sheathing Bulbous/larginately depresved bulb/

Ppeudorhizold/Rhizines/Rhizemorphoid ,



VOLVA
Precent/Absant
Shape
Colour
Texture

Taste
SPORE PRINT

folour

“Other debails

BASIDIA
Hlge
Shape
Bterignate
SFORES
Colour

Reaction with:
Coston blue

¥elzer's reagend

Shape

Other charsoters of apores:

se &0 B 8

[ S )

.-

¥eraolgsten’/Evanescent
Free/bobed/Irregular/Cup like.

S R EQ BRI AR LIRSDERRIRSC PRI NEED DS

Soft/Fleshy/Tough/Papery.

After Guﬁtiﬂgz (B AR AR ERE A NS REN Y]
Aerid/Mealy/Acidulous/Blunt.

LA XA R R RN R R R R R R R A N RN Y R NN WY

.....

[ E R R EE RN RN AR Y N R R NN N Y NN N NR R

LA E R RN NN RN R R RN A Y N YN RY

ﬂ001. 2/' /4 /

............

FEASENSTIN PSRRI IR IBREISIOIRRER SN

Cyanophilic/Acyenophilic,
Anyloid/Ppeudoenyloid/Inanyloid,

Ovate/Elliptical/Globogse/Sub globose/
Apiculate/Cylindrical/Fusiforn/
Angular/Echinuiate/Verrucose/
Reticulate/fubsrculate/Ovoid/ - -
Obtusely fusiform/Allentoid/Guitulate/
Pipshaped/Pyriform/Pedicllate/
Muriform/FLLl form.

(fig. )

ANY OTHER DETAILS:



AYPERDIX 1II

Gompoeition of the Hedia an

1. Potato dextrose azar medium

Pealed end 3liced Potato
Dextrose

Ager agor

Digtilled waler.

i

2. Oab meal agsy medim

Onts
Agar agar
Distilled water

%. Malt extraoct medium
HMalt extract
Agor ager
Digtilled water

4.+ Richords Medlum
Yotaosiun nitrate
Potaanium dihydrogen phosphate
Megmesium gulphate
Pernic chloride
Sueroge
Agar
Digtilled water
pH

5. Coppek's sgar

Suecrose

Sodiun nitrate
Dipotagsium phosphate
Magnesiun sulphale
Potassiun chloride
Ferrous gulphate
Agar

Digbillied water

6. Melzer's resszents (Helzer, 1934)
Potegsimm iodide
Iodine
Water
Chloral hydrate

T. Tobassiuwm hydroxide
@. Bydrochloric acid

........

d veegents uged

for the atudy

il

gy nonuyH

nwuu

i

RIS

250 g
20 &
15. g

1000 ml

6 0"6 ns

&
20.0 ml

3 per cent

= 11 M



APPENDIX TII

Growth of Fleurotus spp in different Solid meéia.undar
laboratory conditions on the glxth day of‘igcubatiop,
(Analysic of vericnce table).

o {Hean P
Source SeS af Sum of sgquares Calculated
Total 62.3%3 161
Treatnent 53
Specles(3) 0.2063 2 0.1032 2.21
Mediaid) 3 +3000 2 1,6500 35 41 %
S x M 0.,0167 4 0.,0042 {1
T(period) 49..9560 5 9.9912 214,40 *#
‘89 xT 0.0626 10 0.0063 &1
MxT 3.4812 10 0,.5481 T84T 2%
SxM¥MxT 3.2749 20 0.1637 ‘ 3;51 ¥
Error 5.0323 108 0.0466

#% Significent at 0.01 level

CsDe for Sor 4 = 0.08%30

CeDae for T

= 0.1173



APPENDIX IV
Growth of Fleurotus opp in different solid media wnder daxkness

Source S4B, 0. oraguare  Coloulated
Total 6043229 161

Treatuentd -

Species (8) 044409 ¢ 2 0.2205 735 00
Media (1) 3,365 2 1.6926. 5642 ,00.

S x M 0.0248 4 0.0062 20 6667%
T (period) 52,8437 5 10,5687 | 35,200%
S x7T 0,0952 10 0.0095 39 L G667
M T 343156 10 0.3316 1105 , 3333+
SxM¥xT 0.1825 20 0.0091 30 ,$333%%
Error 040351 108  0.000%

8D. for 8 or i = 0.0067

CuDe for T = 00,0094
C,De For 3z M . = 0.0115
C.D. fOor K x 7 = 0.063

OeDe fOr S x T = 00,0163

#% Significant ab 0.01 level.



APPENDIZ ¥

L

Growth of different epecies of Fleurotus in different medis
'in Shoke culture (in g)

Mepgn oun of

squeres  Caleflakid,

source . 8.8, : at

Species (8) 17.02 5 3410 . 685.11
Media (M) 3,86 2 1,082 . 308, 13%%
9 x M - 4.85 10 | 0.490 97 .58%%
Error . 0,18 36 0.005

*# Significent et 0.01 level,

C.Dy for s = Q.067
Choafor¥l =0 048
,,G.D fOI'.’ 3 X M= 09117

APPERDIX VI

Influence of dlifereant nitrogen sources on the grouth
' of Pleurotus spp

Snm'of ) Hean sum F
Source . squares df_ of squares calculamed
" Total T 43207 o2
- Treatment
Nitrogen )
sources(N) 5.4364 6 0.9001 15508.3357%%
Speeies(8) 0.1923 2 0.0962 8016 .66677#
HxsS . 146915 12 0.1410 11750 .00%*
Error 0 .0005 42 0.000012

#% Significoant at 0.01 level
C..0 % I3 =0 0003257
CsDs for S = 0.,002119
CsD. for NxS = 0.005713%



APPENDIX VII . -

Influence of different carbon sources on the growth
of Pleurotus s9pp

LY

. Sun of - © Mean sum B
Sources - gguares at of squares Celeculated
Total 1.1472 : 80
Treatment 1.146% , .26 0.101576

%%
Erzor 0,0009 54 0.000017 . 29751

*% Significant at 0.01 level

C.D. for S = 0.,016373
Coba for C = 0.028373
C.De £fOr C x S= =,049144

APPENDIX VIIT

Effect of different hydrogen-ion concentration on
the growth of Pleurotus spp

Sources 2g§a§§s | af ogeggugggé Galcglated
Totel 19572.84 53

Treat 1957269 1T 9276 .67

Species 18085 .60 2 9042 .80 %%

P levels 845 .28 5 1169.06%*

Species x pH 641,81 10 64 .81%#

Error 0.15 36 0.0042

- - v

** Significant at 0.01 level.

C.D. for Species = 0.04406
C.D. pH levels = 0.06232
C.D. Sp x pll levels=0.107947
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APPERDIX IX»

Effect of different temperatures on the dry weight of
' Pleurotusg spp after 2 weeks

-

Sum of Hean sun ¥
$eurces sguares af of squares Caleculabed
Totel , 23758423 44
' Treatmend 25757 .92 14 - 5840,6375%%

Error '0.31 30 0.010%30

fape— ] S

 ¥* Gignificant et 0,01 level

0J.D. for 8 = 0.075794
C,De £02 T = 0.097850
C.D. for SxT = 0.159481

AP—“EERDIX X

Growth of various species of Pleurotusg in Wheat grains,
(Square root transfermation) :

o d - -
Sourees ;ggaggs df o?egZugggs Caleglated
Treatments . )
Speeles (S)  16.46 5 3.290 740 .00**
Days (D) 11.04 2 5.520 240 67*%
SxD 0.92 10 0.090  20,56%%
Error 0.24 54 - 0.004

*% Significant ab 0.01 level

C.D. for comparisen of S Heang = 0.055
CvD, for comparison of D Means = 0.03%9
C.D., for comparison of SxD Meang= 0.095



APPERDIX X1

Growth of Pleurobus gajor-gajn on gralns of cereals end
pulees as spawn subsirates in different containers
(Growth in cm)

Scurces 3.9, dx. MeSe CLJ%&ﬂRtuL
Total 5095 ,644 |
Grain (V) 51,059 9 5.6732  7.073%
Container (C) 1265 .,690 3 | 421.898 5é6.056**
VxC 22,268 27 0,85 1.028
Period 3365 4259 1 3386,259 4222,268%*
VP 8,293 9 0.922 1,149
CxP . 340 .104 3 113,369 141,351+
TxCxP 21,676 27 0.802  434.835%*
Error 0.295 160 0.0018 |

-

* Bignificant abt 0.05 level

#% Significent ab 0.071 level
C.D. for container = 0,1%35
¢.D. for graine 0.5304
G.D. for periods 0.237
CDy fOor P x C = 0.474

[

i



APPENDIX XII

Growth of Pleurotus szjor-caeju in different oil cekes and

agricultural wastes as substrates in different

contpiners-Pooled Anova

Sgurcég ﬁgagQEgﬁe | _df Galcglaiéﬁ
Period (Hs ' 27.9661 x 3 2 41,9492
Gonta;ner-fﬂ) 3.1720 x 3 3 %4 1726
WXC 1.8811 % 3 6 0.9406
Suhétraﬁe (8) 10.7916 x 3 5 2,1583
Wxs 5,903 10 15573
Cx8 15,6942 x 3 15 5.1388
Wx0 xS 32,7936 x 3 30 3.279363
Error (pooled) 144

0.0007276

. . L

CeD. (C)
C.D. (8)
Cx8

o)

Ww=x e

¥ xS

A

72 0.01037%
= 0,012712
= 0.03114
= 0.0155F
= 0.0 1.798
= 0.02202



APTENDIY XTIT

Bffect of temperature on the mycelial growth of
Pleurobus sajlor-caju in spown bottle. x + 1

trenaferpation. )
Bources o M.8, - d4f. P.eeleulated
Totel . © o A4.6245 125 CEL P
" Temperature (T) - 1.9460 5 - 845 .,09%%
Substrates (8) 244358 6 1059 .04 ##
7T x 8 0.2404 20 104 ,52%*
Brror : 0.0023 84 '

- o -

#% Significant at 0.01 level

C .0, for comparison between bemperatures = 0.0296
C.D. for comparison betueen sebshveles . = 90,0320
C.0, for ey ) Temperature x substrate=0.0783

APPENDIX XIV

Comparative yield of sporocarp of different species of
Pleurotug raised in poly bags on paddy siraw . bits or twists.

- o " - e o

Suyl of ~Meen sum B

Source gquares af of sgueres Coleulated
Total 3789495 39
Treatment 1268250 ' 9 207583 .30 117.5111
A (Bpecies) 1399472 4 349808400 198.0573%%
B (Straw type) ' 317731 1 317731.00 179 .EB4 7%=
AxB 151047 4 3TT61.75 - 21.37659
Error 52995 30 1766.50

*# Significant at 0.01 level g &

C.D. for comperison of bits and twists = 27,14

C.D. for comparison of specica = 42,91
C.D. for comparison of glraw type X species = 60.69



APPENDXZY

. Average yield of sporocarp of P.sajor-ceju from beds
1oid with spawn on graing of different cereels

Sum of " Mean sum F
Source squares : Qf of squeres COelculated
Total 208592 .6 17 : .
Treabtnent . 208541.8 5 41708.36 9€60.13

Error - 50.8 .12 4.2%

Do = 3.6548

APPENDIX  XVI
i R O DU I U

Average yleid of -gsporocarp of E.gajop-caju from
beds laid out with diffevent pulse spaun

. Sum of Hegn pum F
Source sguares Vdf of spares Calculated
Total 111599.4 14
Treabnent 111594 .6 4 27898,65 58122 ,187
Error 4.8 ‘ 10 0.48 )

C.D . = .255}3

Renks T, Ty Ty T Ty



APPENDIX XVIT

Effect of various organic smmendments om the yleld
response of Pleurctus szior-geju

. . Sum of fMean Sum i
Souree squares T of squaves Calculated .
Totel 1842496.5 20 306 N
Treatments 1840185.5 6 3066975.8  18579.84
Error 2311.0 14 165.07

0eDs = 22-1346

APPENDNX XVIII

Cultivetion on logs of treecs
o - Sun of - o Megn sum i F‘.
wource gquares AT of sguares Celculated
Total 628268,.82 47 .
Treatment 623185 .48 15 41545 .698 961 5
Error 508% .54 52 158.85

C.Da = 20,9935

RBarltlng Ty Tz T4 Tp Typ Ty Tqp Tg Ty

11 % T1s Ty T4z Tis -




APRENDIX XIX

Irxfluence of different types of bed for producilon
of sporocerps of E.sslor-ceju

b

, ' Sum of Heen sum 7
‘Sourca sguares ot of squares Calculated
Total - " B3873 ' i1 . |
Treatment . 83373 3 2779% 444 ;Gwx
Error 500 | a 625 .
G QB. ) | ﬂ 14 089

*3 Sz.gnii’icant ‘at 0.01 level

APPENDIX XX-

Influence of size of polythene bage on yield of
Pleurotug sa;jnr—caju .

T e Sum of Mean sum -7
Source SguUAYes ar of squares . Calculated
Tobal 140554,7118 17
JIreatment 127467 .5260 5  2549%.5053 23.3757%
Error _ 13087 .1852 12 1090 .59¢E8

C.Ds = 58.75

%% Significant at 0,05 level



APPENDIX XXI

Comparative efficacy of different containers for
lgy out of beds by Pleurotus gajor-~cain

. Sue of Mean sum P
Source squares AT of squares Caloulated
total 203347.67 11 )
Treatnent 223326 «33 3 T4442.11 27901 .,8%#
Error ' 271.74 8 2.668 -
C.D. = 3.0754 -
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ARPEWDIX XXII

Comperative efficacy of different types of straw
beds on sporocarp production by Pleurotug sapjor-caju

' Sum of . . Meen sum P
Source  squares s of squeres Caleulated
Total - 1877 21 :
Treatment 1791 3 597 00

Error 86 ! 10.66 56.004

C.D. = 641474



ARPERNDAY XXIII

Conparative efficacy of straew of different variecties
of rice in supporting sporocarpy formation

APPEWDIX XXIV

' . Sum of He;n sun 7
Source squores af of sguares Calculated
Totel 24537 .20 19 .
| Tregtment 24003400 4  6000.7500
Error 534 +20 15 35.6133  168.57**
CeDa = 809924
Ranking V5 V4 V3 V1, Vs

Bffect of frequency of watering the mushroom beds
on sporooarp production in Plgurotus sajor-caju

o Sun of Mean sum ' B
Source squares 4% of squares Celculated
Totel 1906033 .5 15
Preatment 1889909 .2 3 ©29969,73
_ 468.84
Error 1612443 12 1%43%,6016
¢.D. = 55,2555
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ABSTRACT.

Mushrooms have long been fgcognized as a food because
of thelir nutpitive velue and flavour and hence are grown on
commercial scale on many parts of the world. 1In recent years
cultivation of Pleurotus species are becoming popular in umany
of thg tropical areas.‘ No effort has beeﬁ made in the past
to collect, identify, describe and catalogue the Pleurotus
mughroon flora of Kerala and standardise the techniqueg for
their large scale cultlvation. The present study was there-

fore initiated to achieve the above objectives.

Collection, identificetion and description of the
Pleurojug flora naturally occurred in and around the College
of Agriculture and parts of Trivendrum district wefe carried
out with the help df a data sheet. Twenty species of
Pleurotus properly ldentified were further subjected to
detailed study. A key was constituted to enable easy

identification of all the twenty described species.

Out of the twenty species described, eight species

are new records for Indisd.

Among the common cultivable species of Pleurotus,

P.gajor-caju was found to be the most suitable mushrooms

for the warm humid climatic condition of Kerala.



The optimum temperature for maximum growth of thig

mushroom was found to be between 15 to 30°C.

Comparabtive efficacy of various containers and
substrates used for spawn production revealed that Maize
and empty wine bottle were the best substirate and container

respectively for spawn production.

Trials on cultivation of P.gajor-cgju on logs of

common trees revealed Mengo tree log to be the best in

getting higher yield.

Polythene bag was found to be the best container in
supporting maximum gporocarp formation. Straw of local
varieties of rice were better than high yielding varieties

of rice in supportihg gporocarp, formation.

Comparative efficacy of straw made into bits and
small twists with six species of Pleurotus revealed higher
yield of T75 g per kg of substrate with spawn of Pleurotus-

gajor-caju establiéhing its superiority for cultivation in

Ferala.

Cultivation of E.sajor-caju in different seasonsof
the year revealed that this mushroom can be successfully

cultivated in Kergla all through the year on peddy straw.



The over iall effect of growth regulators on the
yield of Pleurotus spp. in general revealed that I.B.A.
at 50 ppm was superior in enhancing yield over other
growth regulators.

A comparative analyslg of the proximate constituents
of six species of ZFEleurotna, compared with thet of

Volvariella volvacea revealed-that meximum per cent of

protein was in P.gquarrosulus and minimum in E.cormucopiae.

The sporophores of P.gajor-gaju contained minerels like

calciun, magnes@um end iron.

Refrigeration and dehydration were found promising

for preservation of Pleurotus sajor-caju.



