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INTRODUCT ION

Mushrooms are a heterogencus group of £leshy
fungi and their cultivation has developed into a large
seale industry since it provides an excellent source of
nutritive and delicious food., These are rich in
proteins, vitamins and minerals, whille pcor in fat and
carbohydrates., Thelr protein is having & better dige~
stihil;ty than other protein foods. They are liked for
their batter flavour, taste and high food value,

Mushrooms are also known to possess medlecinal properties

The mushrooms of the genus Coprinus are commonly
knoun as ink caps and are characterised by black spore
deposits and converslon of cap and gills into black inky
£luid. They vary in size and grow on dung, recently
manured ground, humus &nd weood. BMost of the larger ones
are edible in immature stages., They must be picked
before they mature and used almost at once. These
mushrooms have excellent flavour and f£ine texture,; but
for culinary purpose, they are not as popular asg other
mushroons becagse of the dirty colour of the spores anad

smaller size.of fruit bodies.



Species of Coprinus are suited for the culti-
vation under the tropical conditions utilising various
farm and industrial waste ﬁroducts. They are found to
occur on cowdung manure, paddy straw and guinea grass

stumps and among these Coprinus lagopus (Fr.) Fr. is

found to be the best growing one on paddy straw beds,
Very limited studies have been carried out so f£ar on
the morphology, nutrition and suitability of:the large"
scale cultivation of any species of Coprinus. Taking
into consideration of these points the present study

was undertaken on the following aspects.

1, Collection, identification and isolation
into pure culture of different sgpecies of CoErinus'
locally available,

2. A critical study of the natural substrate

on which native Coprinus occur in the logal conditions,

3. Comparative studies on the nutritive value

of different edible specles of Coprinus.

4. Physiological studies to standardise the

nutritional requirements of edible species of Coprinus.

5. sStandardisation of techniques for spawn



production using various raw materials like straw,

grasses, grains, etc,

6. Standardisation of technigues for
artificial cultivation of edible species of Copr iqus
using various raw materizals like straw, compost,

banana

salvinia, hanana driedﬂleaves and pseudostem, sesamum

waste, vegetable. waste, etc.
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REVIEW CF LITERATURE

The first roference to Coprini in botanical
literature is found in the stateﬁent by Theophrastus,
Circa 300 B.Ce, that the fungl which grow on dung have
no bad smell, Persoon (1801), in his Synopsis fungorun,
gathered tcogether a8ll the lamellated fungl exhibiting
deliqueécence into & gection of the genus Agaricus ond
called this sectlion Coprinus becsuse of the fact that
many of the species come up on the dung of hérbivoroua
animal, Fries (1821) rotained tﬁis arrangement, éo that

for several decades such a fungus as Coprinus ccmatus

was Kknown to Mycologists as Agaricus copatus. However,

Fries, with the rublication of his Evicrisls Systematis
Mggolggici,(jBS&-lsaél raised Persccon's section Coprinus
to generic rank, a status which has been rightly maintained
by all Mcdern Systematists, 1h thus happens that all the
fungi having fruit bodies of  Insequi-hymeniifercus or

Coprinusg tyre are included in the single genus Coprinus.

Singer (1975) enumerated the charecters of the
genus Coprinus with the type species being C.comatus as
follows. “Pileus usually conical or campenulate in youth,
more rarely initially subglcbose, then expanding in peny

opecioes especially in the small onesy structure of
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the epicutis and velar layers variedy margin frequently
deeply plipateafurroweﬂ along the back of the lamellae

which generally have parallel sides and mostly disappesar

in age by sutodeliquescence starting from the edge upwards,
free or sinuate, or adnexed or adnater nymeniun consisting

of isolateod basidia arranged rather raogularly emong sterile
cells-pseudo paraphyses; characteristic large cystidia very
freqqently present on the sides of the lamellaey chellocystidia
rroper not differentieted in most species, but the edges of
the lamellae often heteromorghous because of the proesence of
large, loosely attached spherccystsy spore print black or
fuscougy sporas under the microscope blagkish and opajue,
morae rarely fuscoué and opaque or transparent, hbut always
very deeply colocured by a pigment, with @ gorm pore, cmocth,
more rarely warty, echinuate, retiéulate or angularg

basidia normal but rarely clavate, hsually cylindric or cven
narrxowed in the middle, (1) « 2 = {(3) =« 4 « spored, hymeEnCe
phoral trama requler; stipe central and more or less straight;
veil prasent or &shscent and i1f prasent often indistinctly
dcuble, often condensed into an annulus or with an annulus

in the lower part of the stipe and the veil then resembling a
volva, usually also apparent on the pileus, ravely with a

true, wall developed cup shaped volve at the base; ccntext
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usually white or whitish, flesh very thin and fragile to
alimost ebgent in the tiniest species and clamp connections
more often present. They are seen on dung or on soil, send,
peat, on variocus fabrics, on living Basidiomycetes around
living tree trunks, on deed wcod, etc., also on buildings
often forning small sclerctia. The development of'capou
phore is mostly or slways hemianglocerpous. The auto
deliquescence of the lamellac is cohvicus where true coprini
grow under optimal conditions. This, ¢cnbined with the
poculder type of hymenophore and hymenlum should make it

'aasy to distinguish Coprinus”.

Bllgrami ot al. (1975) listed ocut the following
21 species of Coprinus as recorded for India upto 1977.
Berkely (1856) roported the occurrence of C.comatus Fr.
and C.hookeri Berk. on grassy places amd C.vellercus Berk,
on deadviced and seil, Ellis and Everhart (1897) repoztgd
the cccurrence of C.stellaris Quel. cn dung of Zebra.
Hennings (1901) chserved Co.gspragued Berke & Curt. on
botanical gardens. Bose (1920) reported g.fimbriatusl
Berk.Br. on dung. Rea (1922) reported several species’ of
Coprinus cccurring on various substrates viz.,‘g.cinaréus
(schaeff,) Cooke and C.filifozmig DBerke. & Bre. on dung @f
Nilghaiy; C.ephemerus (Bull.) Fre on rabbit dungs
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C.gibboii Massee, & Crossl., C.hendersonii (Pers.,) Berk.

and Ce.stellaris Quel, on dung of Zebra; C.papillatus

(Batsch.) Fr. and E;nmthemema Fr. on cowdung. Hole (1927)
report';ed C.crhemercus (Bull.) Fr. on rabbit dung. EButlor
and Bisby (1931) reported the cceurrence of C.niveus (Fers.)
Fr. on dungs and heaps of rotten straw. Ginai (1936)
reported the cccurrence of C.nycthemerus Fr. on cowdungsn
C.cinercus (Schaeff) Cooka. and C.filiformis Bork. & Br.

" on dung of Nllghai. Banerjee (1947) cbserved C.gomatus Fr.
on lewns, refuse dumps, especially on ashos and C.picscecus

(Bull,) Fr., arcund trees, stumps 2nd fence post8. Sakaena

1

and Hehrotra (1953) recorded the occurrence of Ce.atramentarius
(Bull, exx Fr.) Fr. Lange and Suith (1953) roported
Ce.disgenlnetus (Pers.ex Fre.) S5.F, Cray on and around stumps
and C.steilatus Butler on dung. Ghosh et al. (1967)

reported C.disseminatus (Pers. ex Fr.) S.F. Gray and C.comatug

Fr. on soll end dung. Saxena et a2l. (1969) reported tho
occurrense of C.gomatus Fr. on dung of kangaroc, deer and

Ni 1ghai 3

i
Certaln species of Coprinus were found to cccur .

on seeds on conifers @?unjal Sharma ,’1975). Purkayastha

Chandra (1976) reported the occurrence of Sporonhorea of

g.atramentax:ius (Bull, ex Fr.) Fr. growing scottered or



in dense clusters on gardens, wasta pldéces, richly manafed
soil and arcund tree stumps. They aleo reported‘g.cc&atus
(taill. ex Fr.) S.F. Gray sporophores growing singly,
scottered or in clumps on grassy land in lawns, gardens§
flolds, roadsides and refuse dumps and C.miceceus (Bull.
ex Fr.) fr, sporophores ﬁrcwing u=ually in denge clumpsior
scattored on ground, base of living treas, arourdd stumps
and rarely on logs. Bhavani Devd (1982) raported the

occurrence of C.lagopus (Fre.) Fre @s @ weed fungus in the

peddy straw beds of Volvardella volvacea (Bull.ex I'r.)Sing.

IX., isolation

Femons (1954) isolated C.micacecusg from sputum of
diseascd animal. Euller (1958) obtained pure culture of
Celagorusg from horse dung ballo. Kurtzman (1978) isclated
Cofimetarius from straw, Norﬁh (1980) reported a method
for isoleting C.cincreus mycells from manure hceeps and
described that it grew well on a sinmple ninimal mediun,
pH 6.8 containing one anino acid asparagine end one vitamin
thiamine. Seal (1981) reported the isolation of C.cincreus
(Schaeff ex Fr.) S.F. Gray Sensu Konr from amended. straw
at pH 8.3. Rasults indicated an initial preference of
C.clinereus for hemicellulose break down followed by cellulcse

attack. C.clnereus under alkaline condition was obla to



convert straw with a low ruminant digestibillity to a
product much enhonced and at lecast cquivalent to good
quality hay in its notritional raequirements.

B Develoggcntal Morphology end sgcore charactoristics

The spores of the Coprini were discovered in 1729
by the Florentino hotanist Michell, who observed them on
the gills with the microscope. tuller (1780) described

Ceconatus in the Flora Danica. He gave some excellent life-

size illustrations showing the £rult bodies in various
steges of development, including the deliguescence of the
gills and the production of inky drops from the revolute
plleus margin amd elso & sketch of & surfage view of

the hymenium as seen with the microscope. Bulliard (1791)
gave & good lllustration of the cystidia on the gills of a
speclas of Coprinus. Link {1809) publiished illustrations of
the hymenium of @ Coprini in which he represented-the bagsidia
as thecae, cach theca containing four rows of gspores, The
first iilustration of o cross section of the hymenium of a
Coprinug spowing basidie and parephyses correctly drawn were
published by Corda (i837). Mapsee (1596) gave a ravision of
the genus Coprinug in which he enumerated 169 species and
dlscussed thelr general merghology, distribution, habitat
and thelr classificaticn.
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Bullor (1958) studied the developmental steges end
epore liberation of C.lagepusg in detail,. He reportgd that
the stipas of the fruit body elongated rapidly before spore
discharge'and just as the stipe was ceased to elongate,
pilleus oxpanded and flattened, chellocystidia were separated
from one another and the pileus melted to a watery otump.
After spore dilscharge, the stipe was collapsed and the
whole frudt body was fallen to tho ground. Haard and
Kramer (1970) repcrted that basidioccarps of some srecles of
Coprinua matured in the lateﬁ'afternoon or evenlngy of each
day end began to diecharge gpores, Sgore numbera poaked
absut midnight, then repidly decreased, as autolysis of
bagidiccarps occcurred. Watldng (1971) cbserved that tho
spores of most copropghilous and lignicolocus funyi germinated
immediately when plated on agar, but oome did not geruinate
due to the preosence of solf 1nh1bitoré prduced by & high
concentration of spores, Heintz and Niederpruem (1971)
studied the ultrastructure of gquiescent and germinated
basidiospores and oidia of C.lagomus and reported that
Celagomus has two haploid spore stoges, sexually produced
baaidiosﬁores end asexually formed oldia. Eoth were
cepable of gemdnating to reform tho vegetative thallus,
They diffared in morphology, &ize and pigmentation, but




11

followed similar develommental pathways during gorzmination.
Bret (1977) described the role of cap and mycalium on the
stipe elongation of Q,congrggatus Bull, ex Fre The cap 18
esséntial for camplete stipe elongation in developiny frult
bodies. Stipe elengation alco depends on the presencoe of
vggetative myceliun at éha base of fruit bodye. The dry
weight of stipe incressed during the entire pericd of elone
gation. The deprendence of stipe on cap and vegatative
mycelium at each stage of fruit bedy development diminished
progressively as the fruit-hcdy approached maturity.
Chapman and Barankovich (1979) studied the germination of
basidiospores and oldia of C.dcmesticus and reported that

the basidiospores germinated over & wide tenmperature range
(optimum 28 to 35°C) and the optimum pi range was 5.5 to 7.l.
Similar germination percentages occurred for basidiospores
énd oidia in all egaer media except those containing Rzﬁpoau
M350se 7 H,0 - microelements (NH4)2804 and plain agar.
Bagidiospores had a high germination per cent than oldia

in all liguid media except biotinethiamine, Maxinmum gernie
naticn for both occurred on agar with cornmeal &nd malte

extract=1iquid pediun,

IV, Physiology
Farlew (1881) raported tha growth of Coprinus on
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the surfoce of water contained in a glass jar. Keoske end
leathers (1969).reported that Keyworth's broth supported
good vegetative growth of Coprinus mycelium in shoke
culture, but did not yield earpophores, Watling (1971)
studied the collection technigues of Homobasidiomyceteas
and reported that §Op20philous fungl can be conveniently
collected sipply by taking soue of the substraote, air
drying carefully and incubating in & damp chember. The
frult bodies developed normslly. He also reported that
the fruit bodies of Coprinus were £Ormed normally in
culture. Uhen the stipe of Coprinus species was used for
culturing, the fruit boedies appeared directly cn tho stlpe
tissue, wiille other specios frulted directly from the pad
of ‘hyrhae produced from a gpore or spore group. In gertain
strains of C.pellucidug, fructification was cbtained, when
bacteria were alsc present in the culture, Cheng-Ho end

Yee (1977) studied the physiology of Volvarilella volvecea

and C.cinereus and roported that both preferred a neutral
environment whereas C.cinereus preferrad an acidic one.
Both could use & nunber of carhchydrates and cculd
decompose henicellulose and cellulose. Cl.elnecreus wes
nore efficloent in utilizing hemicellulose with sodium

nitrate as nitrogen scurce. Kartzman (1978) reported that



a temperature of 35«40° and relative hurpidity of 90
per ccnt were best for the growth of C.gimetariuas.
North (1980) reported that C.cinereus grew well at pH
6.8, in o simple minimal medium, containing one amino
acld asparzgine and one vitemin thiamine. Seal (1981)

reported the growth of C.cincreus in alkaline condition.

V. Cultivation

rurtzman (1978) described the cultivation of
Cefimetarius in lsrgo scale and reported that straws of
variocus species of plante have been used successfully as
a substrate along with a nitrogen supplement like calcium
nitrate was most successful, Paper was used to replace
upto SO per cent straw. He obtained gocd yield in pPakistan
in Eive'daya using paddy straw, paper and & nitrogen source
calciun nitrate, Kurtzman (1973) also reported that,:
with long straw and small inogulum, the yield of frésh
mushroom was 16 per cent of dry welght of the streéw, while
with larger inocula, chopped straw and calcium nitrate
yields were larger and less time was rejuired for
production. The fresh weight of mushroom wag about 60
per cent of dry wolgnt of straw, when the'culture was well

handled.

Kurtzman (1978) used scrghum grain spawn for his work.
He reported that a temperature of 20 to 30°C end a relative



humidity of 90 per cent were good for the growth of
Q.fimétarius. About 48 hours war necessary for gpawn
run through tho substrate and the buds appesred in two

days aftaer the initials were seen on the bed.

VIi. utritive value

Ruzrtzmen (1978) roported that C.fimetarius
contained about 6.4 per cent nitregen on a dry weight
basis, which wos egual to 40 por cent cxude protein.

This figure was too high for true protein, but these nmushe
rocug probebly contained necarly 30 per cent protein on dry
velght basig. Shobha and funekar (1981) reported the
ratritive value of f£cur mudghrooms viz., Agaricus bisvorus,
Armillaris sp., Coprimus sp. and Pluteus sp. The mishroass
"were enalysed for thelr proximate constituents, minerals
and vitamins. The fou; nushroons wera gocd scurces of
protains, phospiorus, iron and vitaning, but poor sources
of '£at, cerbohydretes, calciun and vitemin C. The four
speeles of mushrocns compared favourably with food ptuffs

1ike beef meal, yeast and soybean.

VII. Edibility

Child (1952) raported the inability of Corrlini to
santisize man to ethyl ealechol., C.gtranentariusg, C.comatus

and C.picaceus were prepared in & numher of ways and were
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given to a8 subject who was known to react to alschol
sentisizing drugs. The Coprinl produced no untoward
effects and did neot sensitize the subject to aluqhol.

It was suggested that the repcorts alleging thot Coprini
gentiza to alcohol might ho explained by the eccldental
inclusion of Pancolus in the cooking vessel. The edlibl-
1ity of C.atramenterius was reported by Atkinscn (1961),
Krleger (1967) and Xaul (1971) also. Atkinscon (1961)
reported the cdibility of C.comatus (Mull.ex Fr.)S.F.Cray
and C.miceceus (Bull.ex Fr.) Fr. Christensen (1966)
reported the edibility of C.stramentarius, C.comatus,

Ce.micaceus and C.sterquilinus. Kaul and Kechroo (1970)

reported that BEuropean authors have clasged C.comatusg Fr,
as cne Of the best anong edible fungl énd the vilisgars
of Jammu and Kashmir collected its closcd button stage
for consumption. C.micaceus (Bull,) Fr. alco offered a
good meal to the villagers. Ghosh st al. (1974) reported
the edibility of C.comatus (Maller ex Fr.) S.F.Gray.
Quindo and Suayan (1976} reported that, although the
species of Coprinug have excellent flovour and £ine
texture, for culinary purpose they are not &s popular as

the otherns because of the dirty colour of epcres.
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VIIX. PEecervation

Most menmbers of the genus Coprinus are erhemeral
and so without refrigeration, it will not remein fresgh
for more than eight haurs. Thoy deliquesce and turn to
black inky mess when geot old, Rurtsman (1978) reported
that C,fimeteriuc could be preserved by refrigeratiocn,
drying apd zanning and thils species remainéd good f£or
nora than four days with mechdnical refrigeraticn,
Kurtzpan (1978) deseribed that, soén after harvest,
mush;ooms should ba ccoled; blanched or éried at 60 to
80°c, Blanching in.hoiling waﬁex for ode ninute
preserved the £lavour and &eetroyed the éutblytie
enzynes raspoensible for apheﬁeral charecteristics, The
bianched mushroons were used for eanning and thay

remdined for an indafinite paricd.
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MATERIALS AND METHODS

I. Collection, identification and presorvation of mushroom

A-survey was comducted in and arocund the campus of
Collega of Agriculéure, Vellayani during May-oune 1932
and the conmonly occurring specles of Coggiﬁua viz2.,
Celegorus (Fr.) Fr., C.disseminatus (Pors.ex Fr.)S.F.Cray
and C.ophenerus (Bull.ex Fr.) Fr, Were collectcd. The
morphological characters of all collected mushrooms were
studied iﬁ detail. It was found that C.legorus(Fr.)lr,
was the most conmonly occurring spccies. Tho seme was
opeserved ap & regular weed fungus in beds of Volvariella

volvacea (Bull.ex Fr.) Sing.

Twenty £ive sporozarps of various stagos of
davelomment of this mushroom were ccollected from mushrods
beds of V.volvacea and thelr morphologlcal charecters
ware studied in detall following the data sheet developed
by Bhaveni Devi (1982) (Appendix I). The identity of
rushrocus was confirmed by Dr.D.N.Pegler, Royal Botanic
Gardens, Englénd. This mushrocn was uged for all further

studieas,.

The morphological terms used in t¢he present study

are those according to Singer (1975). All the colours in
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th@ racroseopic daescriptions were aceording to ‘Dictionary
of Colour® (Maérz and Paul, 1950) and sited ﬁndmr results
ﬁy appropriete plate numbor as given in the Dictionary.
The speainens were dried in a Sigg Dorrex Dehydrator at
70°C and preserved in the loboratory in sealed polythene
covers, Specimens were also preserved by wet mothod
using FAA solutidii. Ceolleoticons wore depcsited in che
Horbarium of the College of Agriculture, Vellayani,

Trivandrum,

Melzar's‘reaction tests (Malzef, 1934) ware
cérriea cut on the surfane, context of the pileus and stipa
and Bﬁores. Approximately one sguere cm fresch tissue from
the pileus aﬁd stipe of mﬁshxocm hutton was dissected out
with a clean razor biade and placed in the deprescion of
ébrcelaln apot plate. A drob or two of the Melzaer's
reegent was applied on the tissues and allowed o stand
for & minimum of 15 minutes., The reectiocns indicated by

a colour change ware chaczved,

Roastlon tests were also carried out using 3 per cent
aquecus potassium hydroxide, hydrochiorie acid (11 M) and
concentrated sulphuric acld, Composition of all the

resgents, media and chemicals used are given in Appendix-il.



Spore prints were taken on a white sheet of paper.
Sporophores were collected fram bed just before maturity.
and the stipe was cut off beneath the pileus, The pilsus
was then pleced with its gills down on a white sheet of
paper and covered with a bell jar and kept undisturbed for
5 to 10 minutes to get & clear spore print. Subsa:;uently
pecmanent spore printe were made by the séme method on a

white sheet of papor coated with gun orabic,

I1. Isolation and purification of C.legomus (Fre.) Fr.

The isolate of C.lagopus was obtained £xom paddy
stz:aw' beds of V.volvacea, raised at the Department of
~ plant Pathology, in which it appeared as a weed mushredi.
For the 1solation, tissues of the mushroonm were cut iz
the plleus as well as stipe and surface sterilized with
S5 peor cent cthyl alcohol f£cr one minute, These bits
were inceulated on petri dishes contsining 15 ml of
potato dextross agar media and lncubated at roonm tempors
ture (20 ¥ 2°c), then the moximum growth was chtained,
after 6«7 days, it was asoptically transforred to potato
dextrose agar slants, The isolate was then purified by
tho hyphal tip methed and mailntained con potato dextrose
agar sloants by subculturing pericdically,
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11z, §Epre_ge:mination

Cerninaticn of besidiospores was studied by gernie
nating spores in slides as well as by the hanging drop
“method, Spore suspension was prapareé by shaking a 10 ¢m
disc of mature pileus with 15 nl of sterile water in a test
tuke, The time taken to start spore germination and also
the average measurement of gorm tubes of 10 Cporos werse
taken at_an interval of two hours, by ohserving through
the High Poﬁer cbjective (45 X) of compound microssope.

Tha drauvings veore made by means of capera lucide.

Tihe per cent of germination at di£€erent tenpe-
rature viz,, 20,.25, 30, 35 and 40°C after cne hour oOf

incubation was also noted.

V. Dgvelopmental morrhiclogy

Studies were conducted to 6bservg the different
stegee of development of the fungus after syawniné tiii
maturity. The time taken for deliquescence of the giieus
wag also reccrded. Tho develommental sfages of the gungus
i divided into five steges viz., pinhead stage, tiny
button ctage, button stage, clongation stage and mature
stage . following Chang and Yawmu (1¢71) who adopted the

same for V.volvacod.
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V. Nutritional studics

1. Growth of C.lagooug in different medlis

In order to £ind ocut the best medium for the growth
of C.lagopus the difforent media viz., potato dextrose agar,

oat nmeal agar, Czapek's egar and Richard's medium wore used,

The composition of tho media were given in

Appendix-il,

Growth on solid media

Tho different solid media were prepasred and autoclaved
at 1,02 P;g/cm2 for 15 ¢0 20 minutes, An aliquot of 15 ml
of each medium was plated on sterilized petrl diches and
Inoculated in the centre with @ 5 mnm disc of the fungus,
cut ocut from an ectively growing seven day old culture and
incubated at rocoam temperature (29 ¥ 2¢¢), The coleny
dianeter was taken at an interval of 24 hours for seven days,

Four roplications were maintained in each treatment.

Growth on liquid media

The liquid media were prepercd and 50 md of each

rediun was transferred to 250 ml conical £lasks and autow
claved ot 1.02 kg/bmz. Tho nedia were then incculated by
S mm culture disc of the fungus cut cut from an actively
growing culture and incubated at room temperature (29 + 29C).

After ten days of incubation, the nycelial mat was f£iltered
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thrcugh a vhatmsn No.l f£ilter paper and kKept in &n oven
at 70°C., The dry welghts were taken until a constant
waeight was chtained, Four replications were naintained

in ecach case,

2. EBEffect of differont temperature on tho growth of funcus

Iin order to acsess the best temperature for the
maximum grosth of the fuhgua, potato dextrose broth vwas
prepared as described above, The mediunm was incculated
by 5 mm culture disc of the fungus from an actively
growing seven doy old culture and ingubeted at different
tenperature viz., 20, 25, 30, 35, 40 and 45°C. After ten
da&s of incculation, the mycelial met wag filtered, dried
at 70°C and dry welights wera taken till twe consecutive
welghts were ejual. Three replications were nmaintained

£or cech treatment.

3. Effect of pi on growth of thae fungqug
Potato dextrose broth wes prepared and initial pil

was adjusted to 5, e, 7, 8, 9, 10, 11 and 12 by adding
0.l N Hydrochlorie aeid op O.1 N Scdium hydroxide as the
case may be and the pH was a2djusted by means of a
Digital pi metze (ELICO Private ltd.). Fifty ml of each
nedium was taken in 250 ml Erlenmayer confical f£lask and
autoclaved at 1,02 kg/bmz. The medium was incculated by

5 mm culture dise of the fungus £rom an actively growing



aé\ren- daﬁ old eulture énd incubated at rocm tenperature
(29 + 2% ) for 10 days. The mycelial mat was f£iltered,
dried at. 70°C and dry 'weights vere taken till constant

waights wore obtainad, Three replicatione wers kopt in

each capa,

4. Effact of light and darkness cn the myeelial growth
Qf C. anﬂ ' C

Fifteen ml of potato dextrose agar media was plated
on sterilised pat-ri .diahes and 5 mp culture dise of the
fungus f£xcm an actively growing seven day old culture was
placed at the ceﬁtre.’ one set of dishes were placed under
or_dinary light condition and the othor set of dishaes were
wrapped with black péper and incubated in complete derkness,
Seven replications were kept in each case and the colon:}

diameter was teken at an interval of 24 hours for six days,

Se Effoct of difforent earbon scurces con the growth of
Ce Ea‘aa -

Caapek's broth was used as the hasal pedium and

-

varicue mono énd disaccharides viz., dextrose, lectose and
. maltose were substituted for sucrose in the basal medium
80 as to give the same per cent of carbon in each casa.

Samples without the sddition of any sugar was taken &8s control,

- Flfty ml of each medium was taken in 250 ml conicel £lagks
and autcclaved at 1.02 kg/ 2. The medium was then inoculated
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by a 5 mm culture disc of fungus, cut out from an actively
growing seven day old culture and incubated at roon tempew-
rature (29 & 2°C). After 10 days, the mycellal mat was
filtered end dry weights were taken, after drying at

?0°C, till constant welghts were chtained, Four repli-

cations were waintained in each casa, -

6., Effect of different sources of nitrogen on the
" growth of C.ngoEgs :

Organic as well as inorganic forms of nitrogenr viz.,

asparagine, sxdium nitrite and ammoniun chloride were
substituted for - socdium nitrate in Czapek's medium, so
as to give the same per cent of nitrogen in each case.

Ag Iin the previocus experiment, 50 ml medium was taken in
each £lask, sterllized and were inoculated with 5 ma

. culture disc of the fungus. The flagks were incubated at
roon temperature (29 + 2°C) for 10 days. The mycelial pat
was filtered through a Whatman No,1 filter paper and dry
weights were taken after drying in an oven at 70°C till
two consecutive weights were egual., Flagks without any
nitrcgen source were'taken as contreol. Four roplications

were kept in each case,

VI. (a) Effect of difforent spawn substrates on the mycelial
growth and sporccarp production of g.iggoggs

Paddy straw, dried salvinda, red gram, horse gram,




bengalfgram, green gram and whest grains vwere uged as
pubstrates for spawn production and thelr comparative

efflciency assesgsed,

Prapacation of spawn on straw and salvinia
Colourlegs cmpty bottles of 750 ml capscity were

£illed with paddy straw bits (2.5 cm in length) leaving
a space of 7=8 cm at the top;, and were sooked by
immersing in water for ahout 12«15 hours, Tho hottles
ware taken cut and kept upside down for 3=4 hours to
drain the axcess weter from the straw., Flve gras of
coarsely powdered red gram was sdded to cach bottle and
plugged with cotton. Tha hottles were eutoclaved at
1.02 kg/tmz for 1 to 2 hours per day econsecutively for

two days.

Salvinia was collected ond sundried for one week.
Dried material was chopped and bottleg were f£ilied as

dascribed abova.

Preoparation of grain spavn

Four hundred gram of grain was bolled foxr 3 to
5 minutes with egual volume cof water. The excess water
present was drained off and 15 to 20 g of calcium ecarbonate
were mixed thoroughly. 01§an colourless bottles of 750 ml
capacity were Eilied with the above grain, lesving 7 to 8 em



space at tho tope The bottles wore sterilized as sbove
and allowed to cool down. Mycelial bits from seven day
old sctively growing pure culture of the fungus were
inoculated aseptically and incubated at room tepperature
(29 + 2°C). Three replmcéﬁions'were maintained in each
casc and visual cbservations on the nycelial growth OF

funguo were recorded after 15 days and graded as followss

44 Good mycelial growth
4 Moderate mycelial growth
% Very poor mycelial growth

The spowns prapared on ecch of the substrates were
usaed o spaswn paddy straw bads, Twenty day old spawn wasg
uscd to lay out ccaventional standerd beds end the yield

of sporocarps were recorded,

(b) Effcct of different tempeoraturac on the mycelial
graueh of fungue on spawn bottles

Spawn bottles were prepeared using the cubstrates,
as described above and were inoculated with the mycellal
bits of fungus and paintained at different temperatures,
viz., 25, 30, 35 and 40°C for 20 days, After 20 days of
incubaticn, the mycellel grouth of tho fungus was noted

and visual chservations were recorded and greded ap followss



27

. 4+ Very géod nycelial grouth

+++ Good 0o ve
++4 Moderata P 0o
4+ Scanty 'y 'y

+ Very seenty .. e

- No grouwth

(o) Bffect of different czgenic amendments on the yield of

sporccarps of C.lagorus

To £ind out the influence of different organicg

agpendrents on the yileld of g.lagoggsjthe following anends
ments vere used, viz,, powdered green grem, bengal gram,
horse grem, red gram, wheet £lour and cow dung. Convene
tional rectangular straw beds were lald cut with 4 kg

paddy straw. 150 g of ecch amendment were sprinkled
unifornly bafore and agfter placing the gpavn. Beds without
tho addition of ony of these amendments were maintained as
controls The yield of fresh mushroom was recorded for each

bed. Three replications were maintained f£or cach treatment.

VII, (a) Influence of different tyres of straw bed for
the maximum production of sporocarps of C.lagopus

1. Reetangular beds with paddy straw twists
Rectangular beds with straw twists were iaid.

£ollowing the method of Jeyerajan end Ramaish (1974) and

Bhavanl Devi (1982). rour kilogrem of straw were mede into



tulsts of 3«4 m long and 7-8 cm in diameter. These
twists were made into small bundles and kept inmersed

in water for 12-15 hours. The pre-gosked twists were
placed on a raised wooden plateform (70 x 50 en) in &
zig-2ag manner after draining the excess moistura.

Second twist was placed cver the first row in the
opposite direction which form the first layer of bed.

One bottle spawn was divided 1n€o snall bits Of 3-5 om
1n,siée in the case of paddy straw spawn and 4«5 g in
the cape of grain spawn and placed 10 cm apart along the
perirhery of the bed. A total quantity of 150 g coaﬁsely
powdored red gram was sprinkled uniformly over the spiwn
at eoach bed. The same procedure was follawed for placing
the remaining tuists erd they wero spawned and sprinkled
with red gram powder, successively maklng altagether of -
3 layers. The entirce bed was compacted by preseing and
vas conpletely covered with transparent polythene sheet.

The yield of fresh mushroom was recorded in each casa.

Z2e Rectangular beds with chovoed straﬁ
Rectangular beds ware made ocut of 4 kg of strew

choppcd into small bitg of 20=30 ce in length, The poeddy
straw wao kept immersed In water for about 15 hours,
ticcden boxes of dimension 50 x 35 x 30 em with both sides
opencd were £illed with pre-sosked ¢hopped straw.



The straw was spread from the base in S com thicknoses.
Spawn biﬁa were placed on the poriphery. Red gram pcudsr
weg sprinkled before and after spawning. Successive layers
of straw were mede and spawned as before, till the hoeight
of bed reeched ths height of the box. The bed was mado
compact by pressing from the top and the box wes ramoved..
The whole bed was covered with polythene sheet. Threo
replications were kept and the yield of mushrcom was

recordede

(b) Effcct of different substrates on the_gield of C.lagorus

Four different locally avallable raw materlals,
viz., paddy straw, waste paper, dried salvinis ond ba2nana

pscudostem were used in the layout of the mushrocm bedse.

1, Beds on_péddy straw

Conventicnal straw beds were laid using twists of
paddy stzaw weighing 3 kg.

2« Beds on salvinia

Three kilogram of Salvinia was collacted, sundried
for one week and used as such f£or the preparstion of beds

£ollovuing the methcd described earlier in the cass of

chopred straw,
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3. Beds ueing a combination of chopped streW and pap

S

Mishrocm beds wore laid, £ollowing the mothod of
Kurtzman (1978). 2.25 kg of dry chopped straw and 0.75 kg
of paper bits were soaked in 10,5 litres boliling water
containing 200 g of caleium nitrate. Then the whole
naterial was plioced on a tray and ccooled. Aftexr about
15 hours of cooling, beds were laid on weeden boxes of
size 50 x 35 2 30 cm with both sides opened. One bottle
spawn and 150 g red gram powder were used to ppiwn one

bed and the fresh weight of mushroom wag recorded.

4. Beds on banana pseudostem
Fresh banana pseudostems were taken and vertleal

-euts vwere mede at different ﬁlacas. Spawning was done at
the cut places. Red grem powder was placed boafore and
after apawning. The pseudosten was covered with polythone
gheet. One bottle spawn and 150 g red‘gram powder viere
used. Three replicaticns were kept and tﬁe gresh weight of

mushroom wasg roegordaed,.

Viii. Presefvation of pushroon

1. Refrigeration:~ 50 g of mushroom buttons were collected
ond stored in refrigerator at 10-15'C. Sanples were kept
in cpen and cloged polythene hags. Visual observations

were taken after 24, 48 and 72 hours respectively.
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2. Dehydratdions= 100 g of fresh nushroci: buttons vere
collected and dried in a Sigg Dorrex dehydrator at 70°C,
The dried huttons wera packéﬁ in polythene bags or stored
in airtight containerse.

3, 250 gram of muchroon buttons worae taken and dried in a
Sigg Dorrex dehydratcr at 70°C. This was powdered and
stored in polythnene beogs.

da Preservaﬁion‘in bring:= Drine of 1 to 7 per cent cone
centrations ware prepared by dissolving scdium chiloride in
sterlile vater. 2&n aliguot of 150 ml each of the solution
was tronsierred to clear conical f£laskm of 250 ml capacity
and autoclaved at 1,02 kg/émz. Fresh fruit bodies in
button stega were collecoted, washed in tap water and dipped
in boiling watex far l«2 minutes, Fivo buttona each were
trondferred aséptically to sach f£lask containing the bzine
and were incubated at room tempetature. Three replications

were naintained for each troatment.

The microflora of the sbove preserved mushrooms wag
estimated following tho serial dilution technigque, at weekly
intarval for a period of 6 weeks duriny storage poricd,

7

A 107 dilution of brine was prepared and the

bacterial, actinomycctes and fungal population £rom the



preserved samples were estimated employing nutrlent agar,

Martin's Rose Bengal agar and Kuster's agar.

Tle Chemical Analysis

l. 2nalyels of molsture
Twenty gram of fregh wmuchroar buttons were taken

in a £lat hottomed dish and dried in a Sigg Dorrox Deny-
drgtor at 70°C, t1ll a constant weighk wag obtained, The
logs in weight was taken and the percentage of molsture
was determlned.

Pereentege | loss_in wedght of mushroom x 100
of molstuzre 20

2. Analysis of Fat

The fat was analyscd by Soxhlet method (Lees, 1975).
5 g of dried powdered mushroom was taken in a £llter
extraction thimble, the end of which was plugged with fat
freg cotton wool., The thimble aleng with the contonts
was placed in the central syphon rportion of scxhlet
apparatus. A previcusly veighed 250 ml £lask containing
40 nl each of analytical grade petroleum other and dlethyl
ether was connected to the soxhlet syphon &nd condenser.
The sample was extracted under reflux, on a water bath for

5«6 hours. The mixed ether was distilled off and the f£lask
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with the contents was dried in an cven.at 105°C for about

3 hours. The flask with the contents was cooled in & dessl-
cator and welght was taken. The drying and welghing were
continued till two consecutive weilghts were ejual, The
percentadge of extractable fat was calculated by

(welght of f£lagk with fat =

Porcentége of fat = welght of flask without fat) x 100

S

3. Analysis of crude f£ibre

Two gram of fresh mushroom button was boiled in a
500 ml conical glask.with 200 ml of 1,25 per cent H2804
for about 30 minutes. It was then £iltered through a
muslin cloth and washed 3 times with 50 ml boiling water.
The residue was then boiled with 200 ml of 1,25 per cent
NaOH for about 30 minutes and f£illtered through muslin cloth.
It was waghed thoroughly with 25 wl of boiling. 1.25 pesr cent
H2504 and then with 50 ml boiling water. & £inal washing
with 25 ml ehsolute aleohol was also done and the residue
was dried at 110°C in an oven for sbout 6 hours. It vas
then cooled in 2 dessiqator ard welghed to constant weight

and exrressed in percentago.

Percentage of Dry weight of f£ibre x 100
crude fibre = 2
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4. Apalysis of protein
The percentege of nitrogen in tho sample wes deterw
nined by micrckjeldahl mothod and the crude protein wae

determined by nultiplying thae poreentage of nitrogen by 6.25.

0.2 g of dried pouwdered mushroon was digested with
15 mwl of cong. H2504 ané cna g of digestion mixturg {a
nixture of Kzso ’ Cusq4 and selinium powder in the ratio
10:2:0.1) for about 1/2 - 1 hour t4l11l the solution becane
clear. Thne digested material wag mado upto 100 ml. Ten ml
of digested material was transferred to the distillaticn
apparatus. A 100 ml conicel f£lask with 5 ml of 4 per cent
borie &cid soluticn and 2<4 drop of methyl red-nmethyleno
blue mixed indicator was placed at the condenser tip.
8=10 nl ©f NaOH=Na,5,04 soluticn was then added to the
dietillation flask, AMbout 15 ml distillate was collected and
it wes titrated against 0.00904 N HCl, The end point was
indicated by the sppearance of & violet colour. A blank
experinent with all the ingredients excert the somple was aleo

done. The percentage of nitrogen in the sapmple was

calculated by

{Tiitre value = blank value)
Parcentaga & 0.00504 % 100 2 100 2 0,014
of Nitrogen

0.2 % 10



S. Analysis of total carhohydrates
The method described by Mminoff et 2l. (1970)

was followed to deternine the total carbohydrates. Cne g
of oven dried powdered mushroom was digested with

0.00901 N KCl for about cﬁs hour. The digested material’
uas titrated 2gainst a boiling mixture of 10 ml each of
alkaline potassium forroeyenide end sodium hydroxide,
using methylene blue as indicator. The end point of the
titration was imiicated by the appearance of & light yellow
colcur. A blenk experiment was also done using glucose,

instead of the sample.

Percentage of 3lank value % 0.,00901 = 100 x 100 % 0,95

carbohydrates =

value of the sanple x 1
095 = cotwversion £actor

6, Analxsig of amincocids

The amino acids in the mushroom sample was analysed
by descending paper ¢hromatography, using the solvent
n=ButanoleAcetic acidewater mixture (4:1:15 vfg/v){ The
anino acid extract of the mushroon semple wos prepared in
alecohol and was spotted, along with the standard anmino scids
ocn a Whatman No.i £ilter paper. Tha side of the filter
raper on which spotting was done, was dipred in the trough
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containing the golvent and placed in the chromatographic
chamber, The scolvent was allowed to run, for ebout 12
hours, The paper wes taken out, the solvent front marked
and the paper was dried at 60°C for 20 pinutes, Thel
chromatogram was gprayed with 0.25 per cent niphydrin in
acatone. The number of amino acids in the mushroom

sample was noted and wore identified by comparing with the

ptandard amino =acids.

Xe Edibility trial

Edibility of C.legopus were studied on four Red
Eyed White rabbits of weights 2 kg each., Of these, three
rabbits were fed with dried powdered mushroon along with
the normal dlet of 750 g grass and 70 g wheat flour and
cne was maintained as control. Thoy were fed with S g
mushreoon powder for the £irst seven days and the quantity
wag increased by 2,5 g per week, upteo 15 g for a total
period of 5 weeks, After 35 days of fecding, the weights
of rabbits were taken, Visual observations on the
external appearance of rabbits were also recorded daily.

XI. Blomaess production by g.lﬁo%s, V.volvacea and P.eagidus

About 50 ml of poteto doxtzose broth was taken in

2
250 ml Erlenmeyer f£lasks and autcoclaved at 1.02 kg/em .
The media were incculated by 5 mm culture disc of fungus

from an actively groving saven day old culture of
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Cedagorus, V.volvacea and Pleurotus sapidus and were
incubated on @ Rotary sheker at 200 x 260 strckes

per minute, The cultures were exposed to diffused
sunlight daily for half an hour and again placed on
shaker, AMfter £ive days of shaking, the mycelial
pollets were filtered thrcugh a vhatman No.l filiter
paper and dried at 70%C in Sigg horrex dehydrator and
dry welghts woro rocorded. &ftor shoking for £ive days,
the £lasks uwere allowed to remain stationary end

further .chonges wore ohserved.
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RESULTS

I. Collection, Ydentlficaticn and Praoservation of mushroom

A survey was ccorducted in end arcurd! the cappus
of College of Agriculture, Vellayani, during May-June 1932
and the ccmwonly occurring species of Coprinus viz...
C.legopus (Fr.) Fr., C.disseminatus (Fers. ex Fr,) S.F.Gray
and C.gphamerus (Bull, ex Fx.) Fr, were collected. The
morphological and microscopical characters of the nushroons
collected were recorded cm the data sheet prepared by
Ehavend Devi (1982), The macro and picro charasters were

enunerated as follows,

l. Coprinus lagopus (Fr.) Fr.
Pilleuspi= S to 30 mm diemeter in button stage and

30 to 80 mm in mature stagey cylindric oval at first,
later capponulate with a somewhat pointed apexy white in
colcur at £irst, then grey and later turns blecky surface
covered with dense white scales at £irst and then egales
break into patchea and fall down leaving théa cap shiny.
Pileus was splitted radially before autodigesticn.

Scalens~ 1 to 1.5 nm long, broadest where thoy were
attached to the pileus flesh and the ires end was projlected
into the air, soft, white and wore or less conical and

clear in young £fruit bodies,



Gillst=- 7 to 8 gills per mm, 2 to 8 mm wide, length
varied with plleus slza, white ot £irst and later turns _

bleck.,

Stipg:= Length 1 to 5 cn before and 10 to 15 om after
elongation, 5=7 mm in dicmaeter, white hollocw and slightly
halry, & tap rcot 1like basa which penotrate the surface

was also precsent and ‘At tapered ugwards,

Spores:~ Black, olongated oval with a germ pore, B.25 -
1245 20 5.5 = 7 }_\m (Figella) ‘

Bapldiai« Long ané short basidia present, tatraspored
ong besddis = 30 X 845 )um
Short basidia = 22,5 x 7.5 Jom

Cystidia:- Pleurccystidia and chellceystidie preseqt.

Pleurocystidias- Elongated oval in chope, rounded at the
apex and bulged in the middle and econtracted into a
stalk at the bass, 20 = 3045 % 10 « 14,75 P {(Fige.l.b).

Chelliocaystidiai- Elongated elub chaped, 60 = 64445 x

32+5 = 36,80 /um.

Vedl, volva and ringi:= Absaent

Spore print:- Black (Plats 1)
Collected as a weed fungus on paddy strew beds of

V.volvecea, from ecowdung manure and quinea grass stump.
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2. c.dlasanlnatua (Pers.ex Fr.) s.F.Oray

Plleub thin, membraneous, furrowed, fragile#
ovate# 10 to 15 ram In diameter# later campanulate#
whitish or pale buff to grey# powdery, except the
disc which remains yellowish. Flesh one roo thick in
centre# becoming very thin at the margin. Gills thin,
two mm wide# wedge shaped and adnate# at fTirst greyish
white and then black at maturity, stipe 2.5 to 4 cm
long, whitish# thin# fragile# hollow# very slightly
tapering upwards. Basidia tetraspored, tetramorphlc»
longer ones much protruding and narrow. Pleurocystidia
absent# cheilocystidia large and obtuse. Spores 7-9 X
3.5 - 5.5 MNira, smooth# flattened# rather broadily

fusiform with a distinct gempore.

Collected as a weed furngus on paddy strew beds

of v.volvacoa.
3. C.echemerus (Bull, ex Fr.) Fr.

Pileus 1 to 1.5 cm in diameter# very thin# at
first elongated oval, later canpanulate, flat at maturity#
striate or delicately furrowed when young with narrow
prominent fold, when old,tan to reddish brown In centre

and paler towards the margin. Pileus margin wavy.
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Gills narrow, linear, at first white, then brownish
later black, slightly liquifying. Stipe 3 to 4 cm long,
1 to 1,5 ran 1in diameter, thin, white, tan towards the
lower portion, hollow and fragile. Spores cvate to
obovate, 16 to 17 x 9 to 10 fn. Spore print - Black.

Collected fron rabbit dung.

The i1dentity of all the above described species
were confirmed by comparing theilr characters with the
already reported ones (Bhavani Devi, 1982) and that of

C .laqouua further confirmed by Dr._D.N.Pegler,

The specimens were preserved by drying at 70*C
in Sigg Dorrex Dehydrator and also preserved in FAA
solution, by wet method and deposited in the Herbarium
unit. Department of plant Pathology, College of Agriculture,

Vellayani, Trivandrum,

tdelzer®s reaction tests were carried out on the
surface,context of the pileus and stipe and spores of
C.laqopus. C.echemerus and C.dlsaepinatus. The surface,
context of the pileus and stipe were found to be
peeudoarayloid, while the basidia and basldlosporee were
inapyloid. The surface, context of the pileus and stipe
were remained unchangeable on treatment with 3 per cent

potassium hydroxide, while they attained e bluish violet



colour on treatment with 11 M hydrochloric acid and
reddish brown, with concentrated sulphuric acid. The
spores were found to be blade coloured, on treatment

with the above reagents.
XX* lIsolation and purification of mushroom

C.lagopus appeared as a weed mushroom on paddy
straw beds of V.volvacea. at the Department of Plant
Pathology, was Isolated and purified by hyphal tip
method and maintained on potato dextrose agar slants

by aubculturing periodically.
spore gemination

Germination of spores i1n slides and hanging drop
were studied and germination of 15 basldloepores were
observed. After 1 to 2 hours of incubation, small
protuberances of siae 8.75 x 3.5 jm were observed on
spores. These protuberances changed into gem tubes of
size 14-28 x 3.5 MNira after 4 to 5 hours of incubation.
After 7-8.5 hours of incubation, the gem tubes attained
a size of 30 - 3S x 3.5 jm (Flg.2). Table-1 Indicated
that the gemination per cent was more at 30*C followed
by 25 and 35*C. The germination per cent was low at 20*C

and 40*C. No germination was observed at 15*C and 45*C.






Germination of hasidiosggres at different tamggratures

Table-1

after 1 hour of incubation -

by vk St S, ey ik

Temperature Germination per cent

(°c) Hanging drop Spore germiﬁgiion
technique in slides

15 - -

20 12,50 11,40

25 22.95 20.50

30 30.45 l25.50

35 ' 20.00 18.75

40 2.40 -

45
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Iv. Devalormental morprhology

Studies were ccnducted to cbserve the digferant
stages of development of mushroom fram‘spawning tiil
maturity, The.dcvelcpmqntél stages of rushrocn is
divided into 5 stages viz., pinhead stage, tiny button
stége, hutton stegé, elongation stage and pature stage
(Plate 2) and the details are presented in the Table-Z.
Mush:ocms'of pinhead stage of size 4 mw began O appesr
on tho bed, after 72 hours (3 days) of spawning. The
pinhecad stege ranaincd as such for two more days.

After 120 hours (5 days) of spauning, the pinhesds

attained a size of 5«5 mm. The vertical section showed that
the pileus and stipe were not well differcntiated. After
144 hours (6 days) of spawning, the pinheads attained the
tiny button stage with a siipe length of 2=2,5 ca and

plleus diepeter o0f 1.5 « 3 one  The vertical section
rovealed differentiaticn of stipe and pileus, After

150 hours of gpawning, the buttons attained a stipa lgngth
of 4=-5 cm and pilecus diameter of 2.5~4 cm. The colour of
the buttons changed fram white to ashy grey during afternoccn
hours. After 158 hours of spawning, the huttons reached
the elongation'stage, with a stige length of 10«13 cm,.

During the mature stage (160 hours after spsuning)







Table=2

Comparative morphology of different stages of development Of G.lagorus

splitted radially

Stages of Duraticon after Morphological Measurement of different
develorment spawning characters structures (cm)
in - in Wholc basidioc-~  Pllceus Stipe
days  hours carp length. diameter length
. 1. Pin head 3 72 Appears as a hyphal knot, C.4 - -
Filcus and stipe not
differcntiated, white.
2. Tiny button 6 144 Plleu= and stipe differen- . 245=3 1.5=3 2-2.5
tiated, slightly bigger h
. than pin head
3. Button 6l i50 Cylindric~oval at first and later S=b 2.5=4 45
: compani late with a samevhat ‘
pointed ape:x, white and surface
covered with dense vhite scales.
4, Blongation G 158" The colour of the button chaﬁged 1216 245=4 10~15
from white to ashy grey and the
stipe elongates
5. Mature 63~7 160-163 The Pileus was expanded and 12-16 2;5-4 1015 .




the pilecus was expanded &nd splitted radially. Autow
digestion of the pileus ctazted after 162163 hours,
from the periphery of the gills towards the centre and
the gille liguified into a black inky £luid, The
expansion of the plileus, foilowing autocdigastion vwas
observed during late nights, After the ccapletlion of
the autodigastion, the stipge collepsed end theo whole
£ruit body was f£allen to the ground,. |

V. Hutritional studies

14 Growth of c.lagbggs in diffaront medis

a) Growth on solid pedia (Teblo=3)

The data revéalad?%ﬁe nycelial grovwth of
the fungus was méximum on‘potato gdextrose egar, £olloued
by oot meal agar. Richard's medium and Czapek's mediup
fevoured least growth of the fungus. The rediel growth
of the fungus reached the maximum on the : 5tb. day itself
on potato dexttroso agar, follocwed by Bth day on oat neal
2gar. 4 to 6 gporogarps were obocerved on potato dextrose
agar and cat meal agar media, after 3 to 4 dayo of
incculaticn, The ﬁycelial growth wag very thin in
Czapek’s medium and 2 to 3 thin sporocarps appeared agter
S to 6 cdays of incoulation (Fige. 3).



Table~3

Growth of C.lagopus in different solid media

sl., Media
no.

Colony diameter in cm (average of
4 replications)

after after arfter after atfter aifter after
24 48 72 1) 120 144 168
hrs. hrs. hrs. hrs. hrs. hrs. hrs.

1. Potato dextrose
agar

2. Oat meal agar

3. Czapek's medium

4. Richardts medium

2.40 3.97 5.63 7,92 8.63 9.00 9.00

1,45 3.22 4.35 5.57 6.47 7.93 9.00
1.85 5.13 7.45 9,00 9.00 9.00 9.00

1.93 2,37 2.87 3.55 4.57 4.70 5,07
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b) Srouth on liquid wedia (Tabloed)
Experiments on the growth of C.lagomms on liquid

media revealed the presence of naximum dry welght of
Rycelium in pataéo dextroso media (1800 mgy) f£ollowed by
cat nmeal mpedium (1235 mg). .There was gignificant
difference beiween Ehase two treatments. Richard's mediunm
and Czapek®s nmedium vere the least favaured media for the
develorment of mycaeliunm of fungus. 5 tc 8 lerge sporo-
carps were cbserved after 4 to S deys of incculaticn in
pbtata éaxtrosé medium aend oat meal nedivm, while 2 to 3
epall sporocarps vere appeared in Czapek's ond Richard's

medium (Fig. 4 and Aprendix III).

2e Effect of differont tempeorature on the grawth of
S:250QU8 (Table 5 & Fig.5)

from the table, it is clear that the growth of
the fungue was beet &t 35°C {(1076.67 wg) followed by a
tepparatura of 30"C and 40°C respectively (975.67 mg and
568,33 mg). The growth wao poor at 25*% and 45°C (495 mg
and 383,33 mg). There was ro grcowth et teaperature less
than 2550 2nd pors thon 45%C, There wes significent

difference between all the treatments,

3. Cffect of nil on fungus growth (Tablew6)
Studies on the Influence of initial pH of media cn

the growth of Celagopus chowed that the orgenian can
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Tabla~=5

Effect of different temggragure on the grcwth oﬁ
Cglggoggs in potatc dextrose broth

si. Temperature Dry weight of mycelium (ng)

no, (°c) (average of 4 replications)
1. 25 | 495.00
2. 30 ) 976,67
3. ) 35 1076 .67

4, 40 568,33

5. . 45, 383,33
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Tablewbd

Effect of pH on the growth of g.lggoggf

sl. Initial pH . Dry weight of mycelium (mg)

no. of medium. {(average of 3 replications)
1, 4 . 253.33
24 5 1975.00
3, . 6 1893.00
4. 7 1083.00
5. 8 867.00
6. 9 856 .67
7. 1o 771 .67
8. 11 631.67

9. 12 353.33
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Isble=2

Comparative morphology of different stages of development of C.ladorus |

Stages of Duration after Morphological Measurcment of different
develoment spavning characters ) structuzres (cm)
in in : R whole basidio- Pileus stipe
days hours carp length. diemeter length
1. Pin head 3 72 Appears as a hyghal knot, 0.4 - -

Pllecus and stipe not
differentiated, white.

2. Tiny button 6 144 Plleus and stipe differen- . 2.5=3 1.5-3 2-2,5
tiated, slightly bigger :
than pin head

3. Button 6% 150 Cylindrie-oval at first and later 56 2.5=4 4-5
: companmelate with a somewhat ‘
pointed apex, white and surfece
covered with dcense white scales.

4. Elongation 6 158 The colour of the bhutton changed 12«16 2.5=4 10=15
from white to ashy grey and the
stire elongates

5. Mature 6%=7 160-~163° The Pileus was.expended and 12«16 2.5-4 10=-15 .
: gplitted radially : .




Table-3

Growth of C.lagopus in different solid media

Sl. Media Colony diameter in cm (average of

no. . 4 replications)
after after after after after after after
24 48 72 96 i20 144 168
hrs. hrs. hrs. hrs. hrs. hrs. hrs.

1. Potato dextrose 2.40 3,97 5.63 7,92 8,63 92,00 9,00
agar ’

2. Oat meal agar 1,45 3.22 4.35 5.57 6.47 7.93 9.00
3. Czapek's medium 1.85 5.13 7.45 9.00 9.00 9.00 9.00

4. Richard's medium 1.93 2,37 2.87 3.55 4.57 4.70 5,07
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Tahle-d

Grovth of c.lggoEgs in different licuid nedia

sl, HMedia Dry weight of

NO. mycelium (rg)
(averege of 3
replications)

l., Potato dextrose nedium 1800

2., OC&t me2l medium ) 1235

3. Richard'a medium 125

4. Czapek's medium 160

CD at 0.05 lavel = 133.25
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grow on & wide range of pH fram acidic to alkaline, The
fungus attained paximum growth at pH 5 (1975 mg). As the
pH wes increased ahove 6, there was a gradusl decrease in
dry weight, The growth of the ft:'.ngus w'aa poor at pH 4
and 12 rospectively (253,33 and 3833 ng.) (Fig.6 and
Plate 3 and 4).

4, Effect Oof liant and darkness o the mgcal.tal grodth of
S»13gogus (Table-7) \

Tha data indicate that maximum nadialagrmzth
{9 cm) wes observed in pstrl dishes incuhated under ordinary
light conditicn, while the radial growth reached only 5 con
in petri dishes incubated under darknogs. Sporocarps wera
oboarved on petri plates incubated 'under light condition.
Théy were ahsent in petri plates incubated under
darknass (Fig.7).

5., Bffect of different sourcegs of carbon cn the

growth of funqus
‘rable-s on the dry vweight of mycelium reveoal

that naltosa was the best scurce of carbon for the growth
of _C_.lgom (268.25 rg), followed by dextrose and sucrose
respectively (186450 mg and 160 mg)e. ‘;‘ha growth was poor
when lactosa was used as carbon source (140 mg);
éidnificant differences were chserved between all the

treatments,




Tabla-7

Effect of licght and derkness on the mycelial growth of C.lagopiis

Sl. Time interval Colony diameter in cm
no. {average of 3 replications)
Darkness Light ]
le After 24 hours 1,52 2,40
e ) 48 ,, 2,53 3.97
3 e 92 .. 3.35 5463
4. 0o 96 L, 5,22 7.92
Se ee 120 , 5432 8,63

6e  4s 144 4, 5,32 9400
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Tahle=8
Effect of different sources of carbon on

the growth of C.lggoggs

Sl. Carbon source Dry wt. of mycelium (mg)
No. (average of 4 replications)
1, Sucrose 160.00
2. Lactose | 140,00
3.  Maltose " 268,33
4. Dextrose - 186.67

5. Control ' 25.00

CD at 0,05 level = 16.68
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The colour of the mycelial growth was pure white
when maltose was used as carbon source and greyish
vhite when dextrose and sucrose were used, 6 to 8 emall
sporocorps wera observed in all the media axcert in the
‘medium with lactoss as carbon source. The mycelial growth
was very sparse and greyish white in control f£lasks
(Fig .8 and Appondixn=-IV).

6, Effort of diffaerent scurcas Of hitrogen on
ths gkdhtn of c.IggoEgs (Teblewd)

The data reveal that sodiun nitrate was tiw best

source of nitrcgen for the growth of fungus (160 mg)

followed by sodium nitrite (131,50 mg). ammonium chloride

and asparagéne produced significently lesser grovwth,

The growth wap very poor in control £lasks. Tha mycelial

growth was greyish white in all the flasgks (Fige. 9 and

Appendix=Vv),

VI, Effect of different spawn substrates on the mycelial
growth and sporccarp production o c.lﬂog._\s

{(Table=10 and Plate 5)

Thae data reveale: that grceen gram, red gram,
horse gram, hengal gram and wheat grain supported best
mycaelisl growth con 18th day. A steady increase of the

mycelial growth was noticed fram 3rd day onwards, reaching



Tehlew=9

Effect of different sources of nitrogen on
the growth of Celggogga

i

Sl. Nitrogen socurce Dry wt. of mycelium (mg)
no. (average of 4 replications)
i, Sodium nitrate - 160,00
2,  Sodium nitrite 131,50
d, Apmondum chlordde _ 85,50
4. A9para§1ne 76 .00
5, control 54.75

CD at 0,05 level = 14,38
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Tahle=1l0

Effect of different spawn substrates on the
mycelial growth of C.lagofus

sl. Substrate Mycellal growth
no.

1, Red gram

-t
2a Horse gram . | i
3. " Bengal gram +4+4
4. | Wheat grain : +++
5e. Green grem Fd-
O ‘ Paddy Btréw _ e
e .. Salvinia +
-+ Good mycelial growth
o - Moderate mycelial growth
+ Poor mycelial growth



Plate-5 Growth of C. lagopue
In epawn bottle*
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the moximum on 18th day. Spewn rzepared on peddy straw
showed only meoderate growth and 25«30 days wora taken
for complete growth. Very poor growth was noticcd in

tha case of salvinis.

a) Yield of fresh SpOZOCArpSs of C.lggonus £rom beds

iaid out with spawn prepared from different suhstrates

(Tablewll)

Table=l1 reveal that neximup yield of nushroom
wag recorded from the bheds spawned with green gram spawn
(704 g) followed by bengal.gram and red gram spawn which
werae on rar (673 and ©70.67 g). The yleld ﬁas significantly
lowlin bheds laild ocut with horge gram and wheat spawn
(510.33 ¢ and 531.33 g). The yield was very poor in peddy
straw spewn (339 g). No yield was recorded from beds
spawned with salvinia opawn (Fig.l0 end Appendix=Vi),

b) Effect of differcnt tcmrarature on the mycelial
growth of C.la:., Oomus on spawn botiles (Table=12)

Visual observations on the growth zate of C.lagopus

in spawn bottles containing different substrates

incubated at different temperatures are given in Tablew12,
Rasults showed that red gram, horse gram, bengel gram,
green gren and whaeat grains suﬁported very gcod myselial
growth at 30° end 35°C end scanty growth at 25°C and 40°C.
Paddy strew supported moderate growth of g.lggoggq at



Tablawll
¥ield of fresh aporocarps of C.lagomue from beds laid

out with spawn prepared froi difforent substrates on
straw beds using 4 kg raddy strew

51, Spawn cubstrates Yield of nushroom in {(g)
10 {average of 3 replications)
1. Red grenm 670,67
2., lorse gram . 510,33
3s Eengal gramp 673,00
4., Green grem 704 400
S5, Hheat 531,33
6. Paddy straw 339.00
7. Salvinia —

CD at 0,05 lgvel of significance = 30,95
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Tohlgel 2

Effect of different tenperature on the mycelial grcuwth of
c.lggoggs on_spawn bottlas

Sl. Substrate Mycelial growth on 20th day of in-
0. cubation at different temp. (°C)
25 30 35 40
1. Red grom ++ Frre. FRE -+
2, Horsze gréam ++ ++44 44 ++
3, Bengal gram + N a i "
4, Wheat grain ++ +4+44 L2 +
5. Green gram ++ Al - it g ++
6. Paddy strew + ++ s +
7. Sealvinia - + + -

++4+  Vary good mycelial growth
++++ Good P P
+++ Moderate 20 .0
¥ POOZ . N ] ae
+ ve:y I)oor e re

No growth
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30°% and 35°C and very scanty growth at 25°C and 40°C,
Very scanty mycalial growth was cohserved in g2lvinila

at all the temporatures tested,

c) EBffect of different organic amendments on the yleld
of sporccarp of c.lgogs Table=13)

To £ind cat ths influence of different organic
anendnents on the yleld of C.leqopusg, exrerisents were
laid cut with differaent ozgaﬁic anendmznts and the data
obtained are given in Teble-13., The maximm yield was
cktained from beds cmended with green gram powder (6563 g)
f£ollowed by bengal gron (651.33 J)s Qed gram (605467 ).
wheat £lour (483.33 g) and horse gram (450,67 g)e The
yield ﬁas,significdntly higher in all the treztnents cver
the eontrol except with eowdung slurzy (Fig. 11 and
Appendix-VII),

VII. (&) Influence of different types of straw hed for ‘the
maxdmum productlion of sporocarps of C.lasogﬂs

in order to study the influence of diffcrent tyres
of strew bed for the maximum production of sporccarps of
C.dagorus rectangular beds were laid using 4 kg of pad&y
straw ag twlsts and chopped straw. The resnlts revealed
that a significant 4increase In yicld (704 g) was obtained.
from rectangular beds lald cut with paddy straw twists,



Table=13

Effect of different organic emendmentg on

the yield of sporocsrp of C.lagocug

Si. hnendments used Yield of sporocarps {(g)
nNo. (avorege of 3 replications)
1. Utheat flcur 4B83.33

2. Green grem 663,00

3. Bengal grem 651,33

¢, Horoe gram ‘450,67

Se Red gram 606,67

Ge Cowdung slurry 285,00

7. <Control 260,00
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The yleld was very poor (378 g) frocm beds laid cut with
chopped straw.

(o) Effect of diffeorent substrates on the yleld of C.l2gopus

Table-l4 showed that maximum yleld wag cbtained
(525 g) f£rom conventional paddy straw beds (Plate 69and 8).
Beds prerared with a mixture of chopped straw and paper
at a ratio of 2,25:0.75 yleldced only 508,33 g. From &
single benana pseudostem 120 g was obtained (Plate 7),
while no yleld was obtained from beds laid cut with

salvinia,
VIII. Preservation

1. Refrigoeraticn:= Vioual chssrvations of fresh sporocarpe
of C.lagorus kept under refrigeratién revealed that the
bepplaes which were kept in opan polythene bags remained
fresh after 48 hours of storage and thoy started shrinking
after 72 hours of stor2ge, Visual chsecrvations of the
samples kept in closed polythene bags schowed that, after

24 hours of preservation, the buttons started daeteriorating
with the accunulation of moisture in plastic bags and they
liquified producing & bad smell,

2, Dehydration:~ Properly dehydrated mushrcoms could be
preserved effectively by keeping ther in polythene begs

(Plate 10)., Visual observation of the dehydrated mushrooms



Tablawld

Effect of dififercnt substratas on the yield

of Q.&gg@g

51, Substratms froch wt. of mushrocm {g)
=18 (average cf 4 replicaticns)
l. poddy straw .

twists 525,00 (substrate=3 kg)
2. Chopped straw

and paper 508,33 ( 0e )
3. ESelvinia -—
4. Bapnana pseudosnten 120,00 (cne complete

pseudostan )







Plate-8 Yield of fresh sporocarps of
C.laqopus from beds of paddy
straw twists

Plate-9 A bunch of sporocarps
of C. lagopus
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kept in polythens bage end in air tight containers
revealed that the semples wore freo £rom the sttack of
micrcorganians, while the samples kept open wera fourx
to be infected by cammon sgecies of Aspergillug,

Penici.llium and Bacteria,.
3. Presérvation in brina

Frash mushrooms at button atsges were harvested,
cleaned and preserved in different concentrations of brine
(1 to 7 per cent), The duration of storage was & wecksa,
Visual cbservation of the preserved mushroom at different
coneentraticns cf brine revealed that the muchrocms
retained more or leza the same original colour of the
materials precerved. Tableo-15 showing the miczobiel
aggay of preserved nmushroona conducted at weekly interval
shoved that it was f£ree from any bacterdal growth in those
preserved on 5, 6 and 7 per cent brine upto ¢ weeks.

The population of bacteris and fungi are more in 1 to 4
per cent brine. The results indiecated a gradual reducticn
in bacterial poruletion as the concentraticn of brine
increased. 2ctincmycetes was absent in all the ¢reatnments

throuéhmt the experimental pericd.

IX. Mutritive. . value of c.laoﬁs .

The tutritive value of the sporophiora of Ce.legopun

in button stoge was assassed and the data are given in



Tahlewls
Total micrcbial flora of preserved mushroom in different concentrations of brine
(microbial population expressed in ml x 107)

Incubation period Iin weeks

Brine
{conc.) 1 2 3 4 S 6

F B A F B A F B A F B A P B A r B
1% - @ = = = = & 13 - 7 18 - @8 28 =8 28
2% - = = = = @« 5 12,5 = 5 13,5 = 6 25 ~ 5.5 26433
2% - = = = = = B8.510.33 = 4  14.33 = 4 28.5 = 5.5 23.33
as - = = = e = = 833 - & 12.33 - 3 22,5 = = 20
5% - e e % m e = oa - = e = 7 18 -12 20
% - - e - m . e - - = =+ = 6 165 = 8 13.3
™ - e e e e m e - c = = = & 12.33 9.5

F = ungl B = Bacteria A = Agtinamycetes



Tableawlé

Per cent composition of protein, crude fibre,
carhohxgrate, fat and moisture content of

go lﬂgoms
gl, Contents rer coent
noe.
i. Moisture . 91,250
< 20 Carbohydrate : 5,080
3. Protein 1.529
Lo Crude f£ibre ' 0625

‘5,  Fat | 0.576
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Table=-16,  The data indicated that moisture formed
the major constituent of mushroom (91.25 per cecnt),
followed by carbohydrate (5,095 per cent) and protein
(1,529 per centio The crude £ibre content was 0,625
psr cent and fat content was 0.576 per cent, |

Qualitative onalysis of awinoacid eomposition of C.l2gomug

The qualitative anal}ysis of anino acid composition
of sporccarps indicated the presence of 14 &rino ecids,
out of which ten wera identified viz., leucine, proline,
ornithine, serine, 'valine, tryptophen, glycine, arginine,

tyrosine and phenylalaning,

X» Edibility trialg

BAibility trlals of C.legopus (Fr,) Fr. on Red Eyed
White rabblts zavealed that there was no significéant
difference in the weights -of rapbita which weré fed with
dried mushroom powdex 28 2gainst the control, o changs
wag obgerved in the extornal appearence of rabbits given

with dried mushrocm pawder to that of control rabbite.

XI. Bliopass production by C.legomus, Vevolvacaea and
Pleurotus sapicus in sulmerged culture

The studies indicated that Celagorus was very
goed in the production of myselial pellets (Plate il),
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The mawioum dry welght of 2.5 g per 50 ml potato dexrtrese
broth was obtained in the case of C.lagopug while the dry
woights weze poor in V.yolvacce and pP.zapidus (1.5 g and
1.85 g resmctivély@. The gporocarp primordia were
cbserved in £lacks kept stotlonary after five days of
Mim in tho casa of g.lg opus and: P.g2pldus, while no

primordia weras observed in the case of V.volvaced.



DISCUSSION
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" DISCUSSION

A survey conducted in and arcund the Colloge of
Agriculture, Vellayani Cappus revealed that the commonly
cccurring specles of Coprinus were Coprinus lagopus (Fr.)Fr.,
g.disseminétus (Fers. ex Fr.) S.F.Cray and C.gphemerus
(Bull.exlFr.) Fr. Améng the three species, the most
comuponly occurriﬁg one wasp C.lagorus. The.culture of
C.l2gopus used for the present study was isolated f£rom
paddy straw beds of Volvariella volvacea (Bull.ex Fr.)Sing.
raised at the Department of Plant Pathology. The mushrocn
was tentatively identificd as C.lagopus (Frl.) Fre by
cocnparing its characters vhich was confirmed by
Dr.D.N,Pegler of Royal Botanic Gardens, England and the
characters of the commonly occurring C.lagopus collected
frcam paddy sﬁraw, g&nea grass stunps and covwdung manure,
from Vellayani were fdunﬁ to be in identicsl with that of
C.lagopus appeered on paddy straw. The identity of
C.disseminatug and C, ghemorus were ceonfirmed by ccmparing
its characters with the already reported ones (Bhtiani Del,
1982). OCnly very few information isc available regarding
the nutritional and cultivation aspects of C.lagorus.
Duller (1958) studied the morrhology ©f C.lS8gOpus.

Kurtzman (1978) has conducted studies regarding tﬁa

cultivaticn of C.fimetariug. No study has been done &0




far regarding the nutritional and cultivation ascects of
Celagopus in India and this is the £irst work regarding

its cultivation.

The macro and microscopic charecters of the
mushroams were studied in detail, The diameter of the
plleus of C.lagopus veried from 5 to 30 mu in the button
stage to 30 to 80 mwm in the mature stage, They appearad
‘as eylindric oval at first and later coapadnualate with a
pointed apéx, white in colour at £irst, then grey &nd
'finally'turned to black. The pilleus is fleshy in
Ce.lagorus while it is thin, membranecus and 10 to 15 m»
in diepeter in the case of C.disseminatus and C.gphemerua.
It is ovate at £irst end later campénulate, whitisnh or
pzle buff to grey, powdery except the dise which remains
yellowish in the case of C.disseminatus while the pileus
is oval, later caupanulate and £lat at maturity and when
old tan to réddish brown in centre and pale; tcwards

the margin in C.ephemerus.

Tha gills of C.lagopus arec 2 to 8 mm wide, length
varied with pileus size, white at f£irst and later turns
~ black, while the gills are very thin, 2 mp wide, wedge

shaped and adnate in C.disseminatus and narrow end

linear in C.ophemerus.



The stipe length varied frcom 1 to 5 cn before and
10 to 15 com ’aftez: alongation, 5 to 7 mm in diemeter,
hollow, white ahd' hairy in C.lagorus, whilg the stlipe wag
only 2.5 to 4 ¢m long, thin, white, hollow and fragile
in S.e@méms and C.disseninatus,

The basidiophores of C.lagocus and C.gohemerususre
meore or less the sasme in dinension and shape. Thoyuwere
black, elongated oval with a germ pore and 8.25 tO 12.5 %
5.5 to 7 ym in dimension in C.lsgopusg &nd were ovate to
obovate and 16 to 17 x 9-10 yum in C.cpemerus, The spores
wore smaller (7 to 9 ® 3.5 to 5.5 )ml) smooth, f£lattened
and rather broadly fusiform with a2 distinct gerr pore in

the cace of C.disgeninatus.

Both pleurogystidia and cheillogystidia were present
in C.lsgopus. Pleurccystidia, elongated and ovel in shape,
rcunded at the apex and bulged in the middle and contracted
into & stalk at the base and has & dimension of 20 to
30'.45 % 10 to 14,75 )un. Cheilocystid;a, elongated and
club ghaped and 60 to 64.45 % 32,5 to 36,80 e in
dimension. In C.disceminatus pleurccystidia were absent

and large chellocystidia were present.

The abcocve details agree with those repocrted by
Buller (1958) and Bhavani Daevi (1682).
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Studies conducted to cbserve the different stages
of development of mushroom from spawnding till maturlty
indicated that the different steges of develcopment can
ba divided into 5 stagas viz., pin head, tiny button,
button, elongation and mature stage, following Chang and
Yeu (1971) who adopted the same for V.volvecea. Mushrocms
on pinhead stages of size 4 om began to appesr on bed
after 72 hours of spavming and thsy attoined tiny butten
stago after 144 hours. There was differentiation of
stipe and plleus in tiny buttona. After 158 hours,
they attained slongation stage and agter 160 hours, the
mature stage in which the plleus was exponded apd splitted
radially. The expanded pileus ramained as such £or one
or two hourn. Then the autodigestion takes plece from
the periphery of the gills towards the centre amd the
gills liquify to a black inky f£luid. The expansion and
antodigostion of the pilleus were observed during late
nights. These studies indicated that C.legopns has got

a nocturnal pattern of gpore disgersal,.

In order to get a spore print the fully axpanded‘
plleus was immediately cut and kept £o as to avold the
antodigestion. Experiments showed that only 5 o 10

minutes is sufficient to get a detailed spore print, while



The stipe length varied from 1 to 5 ca before and
10 to 15 e ‘after elongation, 5 to 7 mm in dlameter,
hollow, white and heiry in C.izgopus, wiile the stipe wes
cnly 2.5 to 4 cm long, thin, white, hollow and fragile
in E.e@eméme and C.disgeminstus,

The bagidiophores of C.logopus and C.gphemorusuars
mora or less the same in dimension and shape., Thoyudre
black, clongated oval with a germ pore and 8,25 to 12.5 x
5.5 to 7 jm in dimensicn in C.logopus apd were ovate to
obovate end 16 to 17 * Q=10 o in C.crhemerus, The spores
wore smaller (7 to 9 & 3.5 to 5.5 )xm) snooth, £lattaned
arkd rather broadly fusiform with a distinet gern pore in

the case of C.disseninatus.

Both pleurcgystidia and cheilecystidia were present
in C.lagorus. Pleurceystidia, elongated end ovel in shape,
rounded at the apex and bulged in the middle and contracted
into a gtalk at the base and has @ dimension ©f 20 to
30?45 2 10 to 14,75 }.ma. Cheilccystidia, elongated and
club shaped and 60 €O 64,45 3t 32,5 o 36,80 o in
dimension. In C.disseminatus pleurcecystidis were absent

and large cheiloeystidia were present.

Tho above details agree with those rerorted by
Buller (1958) and Bhavand Davi (1982).
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Melzer's reaction tests were carrled ocut and the
surfece, context of the pileus and stipe were f£ound to be
peeudoaryloid, while the basidia and basidiogpores

were inepyloid,

The fungus C.lagomusg was isolated from paddy
straw badas of V.volvecge, purified by hyphal tip methed
and maintained on potato dextrose agar slants by sub-
culturing peripd&callyg‘ Kurtzman (1978) isolated

Ce.fimetarius from straw.

The per cent of germination of basidiospbzes

- noted at different temperature after one hour of incubaticn

revealed that the optimum temperature range for
bagldiospore germination was 25 to 30°C, The gernination
per cént was very 1o at 20°C and 40%C. The percentage
germination was maximum &t 30°C (30.45 and 25.50).

No germinaticn was observed at temperatures bolow 20*°C and

above 40°C. This indicates that in our climatic
conditions, the basidiospores of C.lagorus germinate
frealy at room teméeraturéo Chapman end Barankovich
(l§79) reported that the garmination of bas@dios;ores of
C.domesticus coccur over @ wide temporature range end the

optimum was 28 to 35°C, ,
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Studies conducted to chserve tha digferent stages
of developuent of mushroom from spawning till maturity
indicated that the differant stages of developmont can
ba divided into 5 steges viz., pin head, tiny button,
button, elongation and wature stage, following Chang and
Yau (1971) who adopted the same for V.volvacea. Mushrooms
on pinhead-stages of size 4 nm began to appear on bed
after 72 hours of spavmning and they attained tiny button
stago after 144 hours. There was Qifferantiation of
stipe and pilleus in tiny buttons., After 158 hours,
they attained elongation stago and after 160 hours, the
mature stage in which the pilcus was exparnded and gplittad
radially,. The expanded pilleus remained as such for one
or two hocurs. Then the autodigestion takes plece fram
the perirhery of the gills towards the ecentre and the
gills liquify to a black inky £luid. The exgansion and
autodigastion of the plleus were obsarved during late
nights. These studies indicated that C.legorus hae got

a nocturnal pattern of spore disgpersal,

In order to get a spore print the fully expanded‘
plleus was immadiately cut and kept so as to avoid the
antodigestion, Experiments showed that only 5 to 10
minutes is pcufficicnt to get a detailed spore print, while
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in other species especially in V.,volvacea the usual

time token for getting & clear spore print is 1 to 2

hours (Bhavani Devi, 1982). In nature the fully

expanded stage of C.lagopus 1s rarely eeen beceuse of

its quick autodigestion. Buller (19358) studied the
mechanise of autcdigoestion and spore liberation.,

Tracy (1955) and Iten and Matile (1570) reported the
presence of autolytie enayme chitinase in the deliguescing
caps of Coprinus especially in C.lagopus. Bush (1974)
cbserved the presence of f3(1n3n)-gluconase in the

deliquescing caps of Coorimis.,

in vitro studies on the nutritional aspects of
the fungus indicated that maximum mycelial growth and
dry walghts were obtained on potate dextrose medium and
cat meal agar (1800 kg and 1235 mg). Czapek's medium
and Richard's pedium favoured least growth of the fungus.
Fivo to elght sporocarps were ohserved after 4 to 5vdaye
of incculation in potato dextrose and cat meal mediun
whila two to three small sporocarps appaarcd in Czapek's

and Richard's nedium,

Studles on the effoct of different temperature
on fungus growth revealed thot tha growth of the fungus
was bast at 35°C (1076.67 mg) followed by 30°C and
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40°C respectively (976.67 mg and 568,33 mg). The growth
wag very poer at 25° and 45°C (495 and 383,33 mg) and
ne growth was chserved at temperatures below 25°C and
above 45°C, This 1s in agrecment with the work of
Xurtzmen (1978) who reporteé'that Cefimetariug can bsa

© grown in a wider tewperature range from less than 20°C
and ugto 42°%, tﬁe preferred range bealng 35 ¢o 40°%C and
Chakrabsrty and Rahman (1979) who reported that the optimum
temperature for the growth of tﬁb normal eolonies of
CeJlagopus was 37°C ané North (1980) who reported that an
incubation tenperature of 37°C 1s used for the growth of
vegatative nycelia of C.ginereus, as this temperature is
probably high cnough to discoﬁrage the growth of noie
copropnilous fungl.

Studies on the in€luence of initial pH of media on
tho growth of C.lagopus showed that the organism can
grow on a wide ronge of pH from ecidie to alkaline.

The fungus attained maxinmum growth at pH 5 (1975 mg) and
as the pil'wag increased above 6, there was a gradual
decrease in growth and poor growth was opserved at very
lcw and high pH, viZ., 4 and 12 (253.33 ond 353.33 6g).
Seal (1981) reported the growth of C.cinersus in 2n

.alkaline environnment and hao has isolated the fungus f£rom



61

amended strew at pH B.3. Chang-to and Yea (1977)
reported that C.cinareus greferred an acidic giH.
North (1980) a&lso raported that C,cinersus grew well

on & simple mindimel medium of pPH 6.0,

Studias on the effect of light on the mycelial
growth of C.laégopus indicated that hest growth and
sporocarp'p:oduction wore observed at cordinary light
condition while the beds kept in darkness supported
poor mycelliel growth and no sporogarp groduction.

Buller (1931) cbserved an inhibitory effect of day light
on bhasldicecarp formaticn of C.stexgquilinus, lle reported
that the development of basidiccarp rudiments lesa than
1 mnm long were inhibited by light, but as thess becane
larger than 3 mnp, light was no 1on§er Innhibitory.

Eullor (1958) reported that as compared with the lighted
fruit bodles the darkened cnes differed in having stipes
which were . relatively longer and which taperod towards
the base and heving nerrcwer gilla and pointed end nerrow
plleus. Light inhibits the development of the tapering
pseudorhizal stipe. |

An vitro studlos on the begt scurce of carbon for
the growth of fungus indicated that maltosc was the best

source of cerbon (268,25 ng) followed by dextrocsze and
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sucrose respectively.(186.50 and 160 mg). The growth was
poor (140 mg) with lactose as carbon source. Chang=iHo and
Yee (1977) reported that the fungus C.ginereus cculd meke
use of all carbohydratas like wylose, mannose, cellobicse

and soluble starch with the exception of lignin.

Among the organic and inorgenidc sources of
nitrcgen tested, sodium nitrete was the best for the mycelisl
growth, the dry weight being 160 mg, followed by sodium
nitrite (131,50 mg). Ammoniuw chloride end asparagine
produced significently lesser growth, Chenge-lio end Yee
(1977) reported that C.cinercus was more efficient with

sodium nitrate @s nitrogen socurce.

In oarder to standardise the cultivatiocn techniques
of C.legorus under Kerasla conditicn, the following trials
have been carried out. Studies on the sultability of
different apaun suhstrakes on the mycelial growth end
sporccarp production of Cl.lagonus revealed that green gram,
red gram, horse gram, bengal grem and .wheat grains
favoured good nmyecelial growth and sperocarp production and
anong these green gran spawn ylelded maximim sporocerps
(704.09 g) followed by bengal gram and red gram 6pawn
(673 and 670,67 g). The yield was low in horse gram and
wheat. The yleld was very poor in paddy strew gpawn

(339 g) conparing with the above grain sp3wn.



Kurtzman (1978) reported that C,fimetarius growvs foster

on sorghum grain.

The gtudies on the effect of aifferent tenperature
on the myéelial growth of‘g.lggonué in spawﬁ bottles
showed thet & temperature of 30 to 35°C is besﬁ for the
mycelial growth in spawn bottles., Though the fungue
attained some growth in liquid wedia at 25 and 45°C,
veiy poor growth.was obcserved in spawn hottles and the

growth was not proceeded even after 20 dayse.

AStudiee on the suitablility Sf organic amendments
for sporccarp production indicated that maximum yleld
(663 g) was obtained when green éram was uscd £ollowed by
red grem, bengal gram, wheat flour and horse gram. The
yield was significantly poor with cowdung slurry (285 gl.
No study has been conducted in this aspect with respect
to Q_.lgoﬁus o

‘Studies on tho 1ﬁ£1uence of different types of
straw ﬁeﬁ fqr the maximum production of sporocarp Of
Celagorus ravealed that signlficant increase in yield
(704 g) was obtained frapr rectangulsr beds with twists of

paddy straw, weighing 4 kg. Tho yleld was poor (378 g)
from beds laid ocut with chopped straw.




studies on the offect of different substrates
on the yleld of C,logopus revealed that meximum yield
was obtalned (524 g) from paddy straw beds of 3 kg,
followed by 508,33 ¢ using & mixture of chopped straw
and paper et 331 ratio, From a single banana pseudosten,
120 g was obtalned, vhile no yleld was chtalned from
beds laid out with salvinia. These studies indicated
that beds using twists of paddy otraw is best for the
cultivatiocn of C.legoms. Kurtzman (1978) reported the
large ccale cultivation of C.fimetarius in & mixture of
chopred straw and paper 3:1 and 200 g calcium nitrate.
He also rerorted that straws of variocus spceles have been

ucsed successfully as & substrate for its cultivation,

Studies regarding the praservation of mushroc
indicated that these mushrocms can be preserved in
refrigerated condition upto 3 days and after that thay
ptart shrinking. It cen also be presorved by drying at
70°C and also by powdering after drying. Prescrvation
in varicus concentrations of brine indicated that the
microbial contamination was low at 5, 6 and 7 per cent
concent:aéion, while it was more at lower concentration,
Kurtzmen (1978) reported that immediately after harvesting,
Cofimatarius nust be cooled, blanched or dried at 60 to

BO°C. 1If thoy are cooled quickly, Coprinus will be usgeful
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for more than 3 days., Bldbhing Coprimug in bolling
water for one minute will preserve the f£lavour and
dastroy the autolytic enzymes responsible for the
arhaweral characteristics and onece blanched the muish-
roons are ready for canning or other presezvation which

will keep them for an indefinite pericd,

Studies on the nutritive valuo of C.lagomus
revealed that the major constituent is moisture (91.25
per cent) £ollowed by 5,095 per cent carbohydrates,

1,529 per cent proteln, 0.625 per cont ¢rude £ibre and

© 0576 par cent £at. Thase mushrocms a8re poor in protein
compared to other mushroons, but tho carbchydrate content
is high. Crisen and Sends (1978) reported that C.comatus
(fresh) contadn 92.2 por cent moisture, 2,54 per cemt
protein, 0.33 per cent fat, 5.88 per dent carbohydrate
and 0,75 per cent £ibre and C.gtramentarius (£resh)
contaln 92.3 per cent moisture, 2.09 per cent protein,
0.57 por cent fat, 5.33 per cent carbogydrate and

C.gtramenterius (matuze) contain 0,93 per cent fibre.

Camparative studies on the submerged cultura
rroduction of mycelial biomass of C.lagopus, V.volvacea
and Pleurotus sagﬁdué zevealed that C,lagopus was very

n bhe
goodﬂproduction of mycelial pellets and maximum dry
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- welght (2.5 g) was got, while the dry weights were
poor in V.volvacea and P.sapicdus (1.5 g and 1.85 g
respectively)., The sporccarp primordia were observed
in £laske kept staticnary after 5 days of shaking in
the case of C.legopus and P.sapidus while no primordis
ware observed in the case of V.,volvacea. HKurtzmen
(1978) observed the formation of fruit bodiaé of
P.gavidus in f£lasks kept stationary after shaking -

for about 30 days,.

Edibility trials of C.legopus on Red Eyed Whike
rabbits indicated that there was no significant
difference in the weights of rabbits which were fed
with dried mushroom powder as against the control.

No change was ohserved in the external appearance of
rebbits given with dried mushroom powder to that of
control rabbit, With thesc results, C.lagorus can be
regarded as odible mushrocm. C.fimetariug was

i:aportea to be edibla by Kurtzman (1978), _C_.at£amentari§s.
Cecomatus and C.picacexis were reported to bo edibls

by rurkayastha snd Chandra (19276).



SUMMARY
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SUMMARY

% survey conducted in and around College ©Of
Agriculture, Vellayani Cempus indicated thet Coprinus
lagopus (Fr.) Fr., Coprimis disseminatus (Pers.ex Fre)
S.F.Gray and goprinus ephemerus (Bull.ex Fr.) Irx. are
the conmenly occurring species of Coprinus and among
these C.lagopus was the mosat common one. The macro
and microscopic characters of the mushrocms wera

studied in detail.

The lsolate of the fungus C.lagowus wWas

cbtained frem peddy straw beds of Volvariella volvecea

raised at the Department of Plant Patholcgy, College
of Agriculture, Vellayeni. The fungus vwas purified by
hyrhal tip method and maintained in potato dextrose
agar slants by subculturing pericdically., The trials
in gemination of basidiospores showed that small
. gern tubes appeared on spores after oﬁq to two hours
of incubation. The per cent of germination noted at
different temperature after one hour of incubaticn
revealed that the optimum temperature range for
basidiospore germination is 25 to 35°C.

Studies conducted to ¢hemarve the different

stages of developmment of musghroom from spawning till



maturity revealed that the different stages of develop=
ment ean be divided into five steges viz.,. pin head,
tiny button, button, elongation and mature stagea,
Mushroams of pin head stages of size 4 mm begon to
appear on bed after 72 hours of spawning and they
attained tiny button stage after 144 hours in which
there is differentiation of stipe and plleus. After
158 hours, they attained elongation stage and agfter

160 hours, the mature stage, in which the pilous was
expanded and. splitted radisally. 2Again after one or

two hours, autodigestion takesplace from the periphery
of the gills towards the centre and the gills liquify
to a black inky fluid. The expansion and autodigestion
of the pileus were observed during late night. The
fully exponded pileus was immediately cut and kept on

a whitc sheet of psper and spore print was taken.

Five to ten minutes was necessary to get & c¢lear spore
print. In nature, the fully expanded stage of C.lagorus

is rerely seen becaugse of its quick autodigestion.

In vitro studics on the nutritlional aspects of
the fungus indicated thet maximun mycelial growth and

dry welghts were obtained on potato dextrose mediunm and




oat meal medium., Five to eight sporocarps were observed
in the media four to five days agfter inoculation.
Studies on the effect of different tenperature on fungus
growth revealed that a temperature of 30 to 35°% is

- optimum for the growth of C.legopus a2nd no growth was

. observed at temperatures below 25°C ang above 45°C.
Studies on the influence of initial p' of media on the
growth of C.lagopus showed that the orgenism can grow

on a wide range of pH from ecidic to alkaline, The
growth was maximum at pH 5 and as the pH was increased

above 6, there was a gradual decrease in dry weight,

Studies on the effect of light on the mycelisal
growth of C.lagopus indicated that best growth and
sporocarp production wera observed at ordinary light
c‘ondition, while the petri plates kgpt in complete
darkness supported poor mycelial growth and no sporocarp
production. In vitre studies on the best socurce of
carbon and nitrogen for fungus growth indicated that
maltose was the best source of carbon and scdium

nicrate was the best source of nitrogen.

The techniques for artificial cultivation of
C.lagopus were standardised. Studies on the suitability

of dilfferent spawn substrataes on the mycelial growth and
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sporocarp production revealsd that green gram, red‘gram,
horse gram, bengal gram and wheat grains favoured good
nmycelial growth and eporocarp production. A temperature
of 30 to 35°C wag found to be the best for the mycelial
growth in spawn bottles, The yield of sporccarp in mishe
rool beds was increased by the addition of organic smend-
ments and the maximum yield was cbtailned when green gram
wag usad, followed by red gram, bengal gram, wheat flour
and hoxrse grém, Studies.on the influence of different
tyres of straw hed for the maximum produection of sporocarps
of C.lagorus revealed that significant increase in yleld
was cobtained from rectangular beds with twists of paddy
straw., Maxinmun yleld of sporocarps of C.lagorus was
obtained from paddy straw beds ond also from heds with

& mixture of chopped straw and paper at the ratio of

331 amended with calecium nitrata.

Studies on the preservation of the sporocarps
indicated that theso mushrooms can be preserved in
refrigorated condition upto three days. These can algo
'be preservecd by drying in & dehydrator at. 70°C and also
by powdering after drying. Preservation in varicus
concentrations of brine indicated that the microbial

contamination is low at five, six and seven per cent
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concentrations, while it was more at lcwer

concentrations,

studies on the nutritive value oflgqggggggg
revealed that the major constituent is moisture
(91.25 per cent) followéd by 5.095 per cent carbo-
hydrates, 1.529 per cent proteln, 0.625 per cent
crude fibre and 0,576 per cent £at, The qualitative
analysis'of amino scid composiﬁion of sporoéarps indi-
cated the presénce of 14 amino acids, out of which ten
wore jdentified viz., leucine, proline, ornithine,
seriﬁe, valine, tryptophan, glyeine, arginine, tyrosine
and phenylalaninae, Comparative studies on the mycelial
biamaés production by sulmerged culture,'revealed that
Cl.Jagomus was very much sultable for the preduction of
nycelial pellets than V.volvacea and P.ga8pidus. Sporocarp
primordia were obhserved in flaaké kept stationary after
five days of shaking in the case of C.lagopus and
P.sapidus while no primordia waere observed in the case
of V.yolvacea. Edibility trials of C.lagopus on Red Eyed
tWhite Rabbits indicated that it can be considered as
edible since no visible disorders were observed on rabbits

fed with dried and powdered sporccarps of C.lagopus.
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Appendix—I
DATA SHEET USED FOR ‘THE MORPHOLOGICAL DESCRIPTIONS OF MUSHROQM

Name : Locality:
Soll type:
Habltats : . . . Vegetations,
' . ' Substratums
Habit s

Collected by;}

Names
Date:
MORPHOLOGY
I. PILEUS ° f Shape :
. ' Dizsmeter:
Textures
Colour:
Surface:
Margin:
Ir, VEIL
IIl. VOLvAa
IV. ANNULUS
V. GILLS Colour:
Textures
Numher per cm: -
Cystidias
' Type:
Shape (Fig.l-b)
VI. STIPE Shape:
' . . Colours:
Size:
Surface:

Base:



VII. SMELL

VIII. SPORE Shape(Fig.l.a):

Colour:
Size:
DI,  SPORE PRINT Coloqr

X. OTHER CHARACTERS




Appondix=11

COMPOSYTION OF THE REAGENTS, CHEMICALS AND MEDTA USED
FOR THE STUDY

Roagants and Chenicals
1. Melzer's reagents (Melzer, 1934)

Potasaiun Lodide - 1,59
Todine - 0.5 g
Water - 20 ml
Chloral hydrate - 22 g
2. Pctassiun hydroxide - 3 'per cont
3. Hydroghlorie acid - iy ©

4., Concentrated sulrhuric ecid

Medig
1, Botato dextrose egar
- Peoled potato - 250 g

Glucose : - 20
rgoy - i5 g
Distilled wataer - 1000 ml
il : » 6 tO 6.5

2, Coapek's agap
Sucrose - 3 g
Scdium nitrate - 2 g
Dipctassium phosphéta e i1 g
Magnaesiun sulphate - 0.5 g
Potassium chloride - 0.5 g



Ferrcus sulphateo

Agar

Distilled water
3+ Richard’s medium

Fotagsium nitrate

rotassiun dihydrogen
phoophate

Iklegnesivfm sulphate
Ferric chloride
Sucrose
Agar
Distilled water
o

4. Oat peal egar
Qats
Agar
Digtilled water
=14

5, Mutrient agaxy
Peptone
Becf extract
Distllled water
Agar

0.01
15 ¢
1000 pl

10 g

5 g
2.5 @
0,02 g

50 g

15 g
1000 3
6.6 to 7.2

100 g

5 g
ico00 ml

6 £O G5

1O

ico0 ml
20 g



6. Martin's Roge Bengal Streptomycin Agar

Dextrose - 1o
reptone - 5
Potassium dihydrogen
phosphate - 1l o
HMagnesiunm sulphate - 0.5 ¢ .
Rose Bengal - (1 part in 30,0C0 parts of
the medium)
Agay - 20 g
Streptonyein - 30 g
Distilled uwater - 1000 wml
7. fustor's Agar
Glyzerol - i0 g
Caegin - 3.3
Sodium chloride o= 2 g
Dipctassiun hydrogen
Phogphate - 2¢g
Magnesingp sulpghate - 005 g
Calaium carbonate - 0,02 ¢
Iron sulphate o= G.01 g
Agar - 15 g

Distilled water - 1000 ml




AprendixeIIX

EFFECT OF DIFFERENT LIQUID MEDIA ON THE GROWTH OF C.LAGOPUS
(Anslysis of variance Table)

sSonrco S8, dg Mean suB P
of squares calculated
Total 85293150 15
Treatnent 8203400 3 2734466 ,6
' 365,61 *
Erzor 89750 12 7479.166

® Significant at 0,05 lavel

Ch = 133.25

Mean of treatnents and

ranking
Ty Ty Tys T

i800 1235 125 160




A@gﬂd IV

EFFECT OF DIFFERENT SOURCES OF NITRCGEN ON THE GRONTH OF
C.ILACOPUS
LR

{Analysis of varionce Table)

Source SoSe d¢ M.S.5, F geloulated
Tctal 31108.95 19
Treatnent 29740.20 4 74 35,05

8l .48»
Freor 1368.75 15 9l ,25

* Significant 8t 0,05 lavel
Chm 14,358

Moan of treatrmants and ranking

Ty Ty Ty T Tg

160 131.5 86 o5 75 54.75



An s\ T

EFFECT OF DIFFERENT SpPaHN SUBSTRATES ON THE YIEID OF FRESH

SPOROCARPS (F C.IACOPUS

(Analysis of variance Table)

Seurce S.5. ag H.5.8. F calculated
Total 294908.2 = 17
Troatnent 291276.2 5 56255.24

192,406+
Error 3632 12 302,65

® Bignificant at 0,05 level
CDm 30095

Mean of treatments and raniking

Tq

-ré Ty T Gy T

5 2 L

704 673 670,67 531,86 510,33 339



Aprendin-I1T

EFFECT OF DIFFERENT LIQUID MEDIA ON THE GROWTH OF C.IAGOPUS

(anslysis of variance Table)

Source Sed, daf Mean sun F
of squsrcs calculated
Total 8293150 15
Traatnent 8203400 3 2734466 ,5
' 365,61*
Error 89750 i2 479,166

* Significoant at 0,05 lavel

COom 133.25

Mean of treatments and
renking

3 T

1800 1235 125 160

Tl T2 T



Avrandix=IV

EFFECT OF DIFFERENT SOURCES OF CARBON ON THE GRCHTH OF

g-LAG0mE

(Analysis of variance Table)

Source BasSe asg Mososo F.caloulated

Total 125686,95 19

Troatment 123853.20 4  30963,3  20%4@W
253,27%

Erzor 1833,75 15 122.25

*Blgnificant at 0,05 lavel

CDh = 16,68

HYodn of treatments and renking

TS T4 T1 T2 Ts

208,25 186,5 160 140 25



EFFECT OF

Appendix=-VII
DIFFERENT ORGANIC AMINDMENTS ON THE YIBLD OF

SPOROCARPS OF C.LAGODUS

(Melysis of variance Table)

Scurca 5.5, 4z HMeS.S5¢ F caloulated
Total 503070 20
Trastment 498015,.3 6 B83002,55

' ' 115,57
Erzor 100542,.7 14 718,19

¥ Significant at 0,05 level

Moan of treatmontn and ranking

Tq

€63

T3 TS Tl T4 TE) T7

651,33 606,67 483,33 450,66 285 260



Adnate

hgaric

‘Amyloid

Anmilus
Baaiﬁuum'

Buttongs
Campanulate
Chellocystidium
Clavate

context

chtidia

Disg

GLOSSARY

= gills attached to ths stipe with

thelr entire width -

v 2ny gill fungl-

golour reaction with Melzer's reagent =
black or sligﬁtly'greyish if amyloid,
brown to purplish brown wheén pseudoe
amyloid, yellowish if inamyloid (negative)

. a ring like partial veil, or part of it

round the stipe after expansion of pileus

the gpore mothar cell of basidiomycetes,
bearing spores on chort sterigmata

young unexpaended ¢3p

bell shaped

cystidiun in the edge of a gill

club like

the hyphal mass between the superior
surfece and subhymenium or trama or

‘basidiocarps

‘sterile, unicellular light colotred

large cells in the hymenium of
basldicnycetes

- central portion of the upper surfece

Of a mushrogns



!

Echlinulate
hsecus

Hymenium

Hymenophore

lamellate
Choveold

paraphyses
Pileus

Pleurccystidium
Plicate
Pseu&oxhiza,
Sinvate
Spheroccyst
Sporophorea
Stire

Striate

Subhymeniun

11

- covered with minute spines
= gmoky or dull brewn

- a fortile layer that bears élther
bagidia and basidiospores or asci and
aseospores mixed with paraphyses etco

= the portion of the carpophore which
bears the hymenium

= having gills

- inversely covate

- = Gtorlle structures locok like threads or

filaments occurring in hymeniunm

- that portion of carpophore which
resembles umbrella like cap

- cystidium on the sides of the glll

= folded into pleats

- & root like extension of the stipe

- gills nétched at the stlpe

- 2 grherical cell prasent in the traéa
= a frult body of a mushroon

- stem or stalk of fungal £ruit bodies
- marked with tiny streaks

- the layer of intexwoven hyphae hetween
the hymenium and trama giving rise to
basgidia



Trama

Veil

Vvelva

wart

iii

the tissue lying between two
hymenial layer, usually consisting
of densely packed or loosely
interwoven hyrhaa,

usually mewnbranecus structire or
songctines sgpider web like. It
envelops the part or the entire

gcaryrorhore

the cap like basal remains of the
universal vell after expansicn
cf the fruit body

scales in the surface of the plleus
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A survey conducted in and around the College of
agriculture, Vellayani Ceppus revealed that the ccmmonly
occurring specics of Coprims were Coprinus lagomus (Fre)
Fre, Co@imacninstun (Pars. ex Fre.) S.F. Cray and
Ce.gphismarus (Bull.ax Fr.) Fr. and among these, the most
commonly cecurring opocies was C.lagorus, The culture of
C.2lagorum used for the present study was isolated frcwm
pRddy atreaw beds of Volvariella volvacea paiscd at the
Bgpartrnent of Plant Pathology and malntained en potato
dextrose agar slants by subculturing rericdically.

The dlfforent stages of development of mushroonm
from spawning till meturity can be divided into 5 stages
viz., pinhead, tiny buttcn, button, elongation and
mature stage. For the full development and autOw
digesticn of the sporophore of Cl.leqopus it took
161162 howrs from the time of spawning. In nature the
fully expanded stage of C.legorus is rarely scen
becausa of its quick autodigestion.

rotato dextross and ocatmeal mediun wers the best
media for the growth of C.lagorus and & temperature of
30 to 35% was suitable. The fungus could grow on a
wide range of pi from 2oidic to alkaline end the growth



was maximum at pH 5. Light was essentisal for the
mycalial growth and sporccarp production. Maltose
and sodium nitrate were the best sources of earbon

and nitrogen respectively for the mycelial growth,.

© Green gram, rod gram, horse ¢rem, bengal gram
and wheat grains favoured good mycelial growth and
sporccary production in spawn bottles end a tenpert-
ture of 30 to 35°C was found to be best for the
nmyceliel growth in spawn bottles. Green grom powder

wag the best organic amendment for sporocarp production,

Rectangulsr heds with peddy straw twists wag
the best type ¢f straw bed for the cultivation of
Celagorus. Peddy straw twists and 2 mixture of
chopped strew and paper at 311 ratio and 200 g calciun
nitrate were fcund to be tha best substrates for its

cultivation,

These nushrocws could be p:asemiad in
refrigerated condition upto 3 days., They could also
be preserved in brine and by drying and powdering.
The major constitucnt of C.lagorus is moisture
(91.25 per cent) followed by 5,095 per cent carbo=
hydrate, 1,529 per cent protedin, 0,625 par cent crude
£ibre and 0,576 per cent f£at, It contained 14 aminoecids



out of which ten were identified viz,., leucine,
proline, ornithine, serine, valine, tryptorhan,
glycine, arginine, tyrosine and phenylalanine,
Celagopus was good in the production of nyceliel
rellets by submerged culture, Edibility triels
of C.lagopus on Red Eyed White R3bbits indicated
that it can be considered s edible since no
external disorders ware cbscrved on rabbite fod

with dried and powdered sporcqarps Of C.ia2gopus,





