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The interaction end Interdependence between 
termite fungus sutuellsum and the fungus gardens ha?e 
fascinated biologists through out the world, ait due to 
the difficulty o£ working with these termite growing 
fungus information regarding their biology remain largely 
anecdotal and fragwntry till today though konlg (1779) 
mede the first attempt to study the details of this 
mycosynblcats.

The warm humid tropical climatic conditions 
and diversity in soils of Kerala supports the growth and 
occurrence of wide variety of musbrocm flora# of which 
ma*y axe edible* Xt is interesting to note that the 
genus Termltcaivcas is among the most highly priced and 
sought after mushroom that occur luxuriantly during the 
monsoon periods through out the state. Cut knowledge of 
these out alls tic maerofungl are surprisingly meagre and 
inadequate to facilitate their 1 xgcecale production by 
artificial methods. No basic systematic study has bean 
carried out in Kerala to record their basldlome mtercfKrpho- 
logy# ecology# symbiosis and proper utilisation of these
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aaculet species. Considering these points* the
present study was undertaken on the following aspects*

1* Collection end identification of different species 
of TetatltoBivcwa frcn different parte of Kerala end 
study on their natural distribution.

2 . Detailed study on the aosphology end developmental 
morphology of different mppctes

3. Studies on the ecology of the locally available 
species snd the syatolotle relationship with termites*

4. Cultural end physiological studies of different 
species*

5. Cooperative study on the nutritive value of different 
edible species.

6. studies on post harvest piocssslng for prsssrvatian 
of different species.

7* Trials on artificial cultivation of promising ̂ eciea 
utilising various organic substrates*
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REVIEW OF ZiITEEATURE

She occurrence o£ fungi la termite nests was first 
recorded by the German naturalist Konig (1779) at Tanjora 
In south India. Ha Observed inside termite nests# brain 
shaped formations of a few centimeters diaastar, which he 
called ‘Mushroom garden’ Cesb' or Kursery end believed the 
fungus as the food of young termites. Smeathman (1791) 
published an account of his investigations of termite 
nests in Hast Africa# where he referred the centos es HUr- 
serioa. He found that the centos were sprinkled with 
small will to glcbules, about the si as of Pin heed which he 
later Identified as the young stage of a species of 
mushroom.

More than half a century lets? Berkeley (1046) 
reported About a gill agaric, found aacog specimens rscsi- 
vsd by him from Ceylon which was said to grow from ebout 
four feet below the surface of earth# from the temite 
centos. This was the ccramoo termite agaric which was satan 
by natives in ail the countries where it occurs which he 
named as bentlnua aartllarwnaus Berk. Berkeley (1862) 
again reported in the "Transactions of the binnssan 
society" a solerotlum from Indie under the naas of 
Sderotuffi sfclpitafcum Berk and Curr., fomerly named by 
him as Agarlcus termltsqena Bark, which was later identified
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as Lantinua cartllaaenaas similar to the gill agaric 
obtained from Ceylon* Qibbco (1874) collected few mush
rooms from Gorakhpur, India about fourteen inches In 
length, from the centre of the white ant hillock* He 
studied in detail, its habitat as well ae development 
and Observed that they appeared to esmrge from e pecu
liar substance always found in ant-hilla and which gene
rally was taken for the ant* a food* Ha believed that 
it la this sub stance under the coabinad influence of 
heat, deepness and darkness which make the mushrooms 
grow* hater those mushrooms were identified as hentlnua 
cartilaginous. HSller (1893) worked 00 fungal gardens 
of leaf cutting ants which paved the way foe understand
ing the real nature of mushroom culture in termite gard
ens. Holtersssnn (1698) reported an agaric growing upon 
termite cords in Geyloo, Java, Singapore and aornso which 
resaabled hentlnus cartllaoiasus. However̂  ha called tha 
now spades as Pluteus rajaoa Holteman which wee later 
found identical with tha specie* Ralapa eurhisus (Bark*) 
Sing reported from West Bengal, India.

Patoulllard (1898) reported the saaa fungi*5 «• a 
termite agaric under the name Coiivbla radicate Pan non 
Hahl* He pointed out that • sponge like mass was attached
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to tha base o£ hta specimen# confirming It to be a termite 
agaric* Hennings and Nymann (1899) redescribed Holter- 
mann's agaric as Phollota lanseana Henn and Nymann and 
shbsaguently as fflaranuia Jsnaeana knowing that it was the 
same species* He also described the specios differently 
at Flaraaala. filloendtala Henn and Nvm., Pluteus treubinus 
and Pluteus bogorlensis Henn and Nym believing that tha 
three specimens examined belonged to different speciss.

Ksrawaiew (1991) gave an account of the white 
spheres formed on a termite cerrb at auitenzorg. Subsetja- 
ent descriptions of similar fungi by several authors 
created a nunber of synonym. Hennige (1934) while des
cribing the fungus flora of scnth America, described an 
agaria Plutaus temltu3 Henn, from termite neats in 
Brasil; which reseicfoled the termite agaric hentlnus 
cartilacineuo Berk. Xragardh (1934) published an account 
of fungus growing termites in Sudan., where he gave a 
precise description of the "white spheresPetch (1906) 
described Collvbia albuminosa (Berk.} growing from the 
neste of various Qdontotaraies species in Ceylon. He also 
noted the association between the small mushroom Bntoloma 
mlcroaagpum Berx. growing fron the nests of various 
Qdontotarmaa species in Ceylon arjdj also noted tha
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association between the small mushroom Sntolonia ndcroaarpum 
Berk* and Broome and the termites* Hales (1906) from East 
Africa observed that the agarics on termite nests are cul
tivated by termites for their food* Jumaile and Perrier da 
la Bathis (1907) studied in detail the fungi In termite 
nests in Madagascar* They reported that termite actdDs beer 
white aonidial spheres, upto one am diameter and that these 
spheres arise from a mycelium which permsates the substance 
of the coob and runs over the entire surface of it*

Bose (1923) isolated xvlaria niorloee. Corprinua 
spades and a species of TsraltoBwcee from Indian Sani
taria* Bottomley and Puller (1923) observed tha fructifi
cation of Entoloma niorocarpum Berk* Brooms, developing 
on frapneata of coobs which was brought up out of the neats 
by qdontofcermas specie a during the rainy season in South 
Africa. Betheilier (1927) showed that tha white nodules, 
which ere normally made up of conidipphorss and ccoidla on 
tha fungus coob, ars also the prioordia of the agaric phase. 
Butler and Bisby (1931) studied Tarmltomveea strlatus 
(Bssli) Heim, from West Bengal* Grasse (1937) found that 
the mycelium which permsates the entire cento, is mixed with 
finer hyphee of Xvlaria species, generally considered to be 
saprophytic rather than aysbiotlc*
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aoso and Soso (£943) gava an account oS 28 edibla 
mushroom species including Acarlaus campeatsla. I>» ex Fr.j 
Ccprlnua ccroatus (Mull. e x  Fr.) o.F* Gray, Termttomvoes 
microaarmia Berk. Br. and Tanaltonrcvaas albundnosua Bark, 
and ueim* The final break through in the study of e a rail t a 
fungi aeae with the work of Haim (1942) who created the 
genua Tarraltonyaeg for all tho basidiomycafcea oyatolotic 
fungi on the combs of Haarotermitinae and described a 
nutcber of species in tho group associating them with their 
termite hosts, wherever possible* fie also divided 
Termitoravnag Anto two subganeras Praetermltorayce for the 
single species Entoloma mleroaarpum (Sark* Br*) Haim and 
EutaxmitomycsB for the remaining species which fructify 
at the tips of long atines or "Pseudorhiaa” that grew cut 
from tha fungus coabs, through the mounds or soil above 
tha nest* She central part of tha cap of setae of these 
larger epacios is hardened, thlokenad and to soeaa extent 
pointed as sn adaptation to penetrate the soil. This 
structure termed es "perforatorium" by Heim is taxonoed.- 
gaily important in the group*

Cheo (1942) established that the contdial stage 
described as Agarlta dathei Berk* was infact very similar 
to tha character of Tenaltoraycaa albumtnosus (Berk*) Halm*
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Grasse,, and Haim (1993) described Tarmltomvcea madlua 
as a species somewhat Intermediate to the two subgenera, 
although it la alassad as Eutennltaoycea. Halm (1952) 
considered that tha siza and dorm of the fungi are to 
sane extent Influenced by the size and position of the 
cocfee and tha variations between species arise partly 
from differing stages of adaptation to the ‘Cavarnuloua* 
condition. He Observed that Qdonttottanoaa species of 
termites appeared to have adopted to scma change in 
Tarmitomyoea pjorocarpua. In this ease, during rainy 
season when tha fungus la about to fructify, the termites 
habitually shave away the outer layer of Its fungus a cobs 
end spread them on the surface of tha soil above the 
nest where the fructification occurs. He also described 
a new species In the group, vis., Ternltomvcss mioroasrous 
f • sp. santalensls from santal in Bihar.

Chopra and Chopra (19SS) in their review of work 
cm Indian medicinal plants mentioned the edible species 
of Mushrooms like Tarmltomveaa albundnosua (Berk.) Helm. 
Harris (1961) reported that intensified foraging In tha 
area where basldlospores had vacantly been discharged 
would result In relnoculetloa of new cafes. Singer (1961) 
Observed the development of Teamltcsroaea to be Heaian- 
glocarplc. Fagler (1962) while describing the agaric
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flora oS East Africa had prepared an exhaustive key to 
the East African species of Tarmltoravoas following tha 
classification adopted by Heim (1967) described in det
ail the morphological characters of tha species identi
fied by him as associated with termites. He described 
in detail the morphology of eleven Important species of 
Termitcaiygaq. Purkayastba end j Chandra (1973)
oOlleotad Taraltomyaee earhlzus (Berk*) Heim for the 
first time in India from Hast Bengal* Netarajan (1975) 
described four species of Tarmitomvaes io., TarnAtomyaaa 
badiua Otino, Temltornycaa qlypeatua Haim, germltoroyqss 
mlerocagrua (Berk* and Br*) Haim and a new species of 
TarnAtomvaes Indians Hatere.1an ap. nov* Kataraj an (1977) 
also recorded a new species of Termjtowyaea from Jascu 
viz*# germltopiyaaq radlaatus Natarejan sp. nov* Qatra and 
Betra (1979) while reviewing pest taxonemia classifica
tion of termite fungi r listed out thirty two species 
Of Termltcmvaae aascoiating them with their respective 
synbionts. Sobari (1972) described in detail eleven spe
cies of TerHiitontycaa found in Africa and Asia Batarejan 
(1979) again described another new species of Tarmltawyaea* 
viz., Tarmltomvaae heimll ap. nov. from Chapauk, Madras êr ancl 
Piearoe (198D) gave an account of six popular edible
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ajahrooos of zaobla including a now specie*, Temltcatycee
0

titanlcu* Pegler and Piaroo ep. nov. Xhla specie* la 
reported to be the one producing tha largest Known baal- 
dioaarp, with pileus measuring sixty three era to one 
metre in diameter. Chakkasavarthy ' * and Khatva
(1979) dasoribad Xarmltcwvoae ntlarocarraa as new Indian 
edible mashrooa.

Bhavani Devi at el. f (1989) reported Xemltoavoea 
rdsuatue (Bsell) Heim as a new edible fungfcfor the cam-

Pevtry. Wt°A<1982) also reported two apeaiea of Tegndtcmvae* 
via. I. nffmUormi^ and X» mloreaamie ooraaooly assuring 
in Kerala, sathe and &*u#d (1989) reported X, coonenels an.
Nov. from Maharaahfcra; podcbrelia ralcrocarpa (Berk and 
Br.) singer and halsdl Hatarajan from Karnataka/
Podcbralla. rrilcrooaspa (Bark and Br.) aing£r var. major 
var. Nov., X. lonairadloatug ap. Bov. and T, aullonall 
ap. nor. 2rc* Kerala. Bavla j t  m3,., (1983) describing 
the Tarntitomvaas flora of Chandigarh, India resordad two 
nav special for tha country via. £• afarintua (Beall) Bait* 
and X. mjorocarpuc (Bark and Br.) Bala var. santalenals.
Pegler (1986) recorded two species of Xarajtoovga* from

etojSri banks. beelavathlAU987) reported eleven opaaiea of
Xarmltonvaa* from Maj.Tiag, Kerala. Sharma et al. (1977) reported 
Ternitomvees mlcrooorpus from H^imachal Pradesh.
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Ecology. Syntoloain and Isolation

Escherich (1911) suggested that fungi might maintain 
the high humidity required by termites and their metabolic 
heat creates air currants that ventilate nesta. Many wor
kers hove conducted <s«t®neive studies on the ecology and 
eyirbiosis of the fungus and associated termites* Randall 
and Dooly (1934) noted an odcur of acatic or relatad acid, 
whan gut contents of termites were acidified* The secra- 
tion of soldiers of Odontotermes also had this small and 
they concluded that a byproduct of cellulose digestion has 
coma to be involved in both defence and the adaptation of 
Termltomveea to a habitat otherwise inimical to fungi* 
Kalshoven (1936) believed that fungi In nests of Macroterama 
Qdentotaamsa and Mlcrotarras were aafcan cway by tarmitas 
from below. According to Grass £ (1937) the fungus provided 
nutritional adjuvants or vitamins to the termites. Ghidni 
(1939) was of opinion that the acno served as tha apparatus 
for humidity control essential for the growth of the fungus 
and termites. According to Kukerjl and Mitra (1949) there 
was no significant difference in pH between termitariua of 
Odontotermes redlmanli and surrounding soil and reported 
that the pH of acnto generally ranges oetueen 3.9 and 4.3. 
Studies conducted by Cheo (1942) also confirmed the above



12

observations. Ha noticed that tha growth ©2 xviarla in 
active aentoo was suppresoed wnlie the growth of spherulea 
oE gennltoanreea was promoted.

buscher (1931) suggested that the Conation ofi cento 
was eonfcinad with heat production maintaining a constant 
high temperature in the nest* buscher (1951) also stu
died tha cajtoendioxids content in the termite nest# which 
was found to go upto 2*7 per cent as against 9*3 per cent 
in the atmosphere outside. He also pointed cut that the 
high cexbondicscide inhibited spore germination and growth 
of seme other fungi in the nest, hilly and Barnet (1951) 
and Betra and Batra (1963) olao corrdhorated the view.
Heim (1952) aonoidesod Terndtomvcqa to be a tarmitophllcus 
commensal. He observed that fungi lilse Xvlaria nlorison, 
Pead.Be. HUoor. gheaaldium, caohalosporltuo, Aepardllua 
spaoies etc. reported to be associated with termite hills 
are found only In abandoned centos. Padaxon, Qvnophraoniua 
Marasniua Oaahalla. fegucqcoprlnus. beplota. Paalllota and 
Merooomua which could also be isolated from termite hills 
are considered to be saprophytes* Sands (1956) and Ausat 
at, el. (1969) reported that termites of ell castes# ordi
narily live for only a few hours when taKen from large 
fcsrmitarias. 2hey further showed experimentally that
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fungus cento with mycelium and nodules is an important part 
of the diet of Qdontotarmos and could also prove that the 
termites even supplied with alternative food could survive 
no longer when starved* He found that cantos were made of 
aggregations of faeces of termites that they were periodi
cally regenerated. Helm (1962) reported that temltee 
carry with them on their legs Mushroom germs which could 
be found in their food and body wastes* He ooserved 
another nseonyeetes funghrvnlch ho identified as ̂ vlarla 
ales makes it appearansa on termite nests, when tho nests 
arc taken cut of its natural environment* tha Xvlaria grows 
actively and eventually the explosive appearance) of Xvlarla 
takes over* chokes the basidioqycetes and destroys it*
Batra and Batra (1966) noticed that the spherules and 
matrix of fungus aoeb fonoed the food of large nymphs, 
workers and olates in the termite colony* Batra end Batra 
(1966) studied in detail the oyicoiotic relationship of tha 
fungi and termites and concluded that the defensive oral 
secretion of the soldiers with the addition of saliva 
exerts a fungistatic effect in general on fungi other than 
ferniitomvcea, They further reported that all ccstos exca
vated were aaidla In pH. They further found that tha tem
perature inside the conb was warmer in winter months and
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cooler in summer months. They aleo cbaerved that, the 
beet generated by the metabolism of both termites end 
fungi create e temperature gradient in the conbs* Their 
studies also brought to light the fact that the nitrogen 
content of the fungus aonb use higher than that of plant 
material aenpounds for its construction* They assumed 
that fungus conbs might be a means of conserving nitrogen 
which in the nest is cycled repeatedly between tesmitee 
and tha fungus*

Scberi (1979) conducted experiments to study the 
distribution of fungi in a termite hill and isolated twenty 
seven apeoiss representing seventeen genera* He observed 
that conbs Insulated from outer environment was found to 
differ in its species composition and that seasonal change 
axerta its influence only upon the population of fungus 
within the upper layers of the hill* He also speculated 
that the strands of ?ftjlaria spaciae are masticated by the 
termites and utilised for building new ccrabs where aa the 
spherules of Tsrroltcswjssa are used as additional supply 
of food and sources of vitamins for the termites* He is

P i  or d esalso of opinion that the mycelium perrosatingths required 
microclimate within the dhanber for the survival of ter
mites. aobari (1979) realised tha importance of cellulose
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derive thair main source of metabolic substrata and 
energy from eelluloae. But the Macrofcarmlfcanea apedes 
of termites do not secrete specific enzyme (cellulose) 
for cellulose decoa<pC3itioa.

Purkayastha and  ̂ Chandra (1975) succeeded
In preparing the cultura of Terntifccmyaes eurhlaua (Bark) 
Helm in a synthetic radium and Identified tan amino 
adds from the tgycelia. Ghosh and sangupfca (1976) iso
lated Tarmltomycas In a ooniplex solid agar radium utili
sing dextrin soluble starch at a temperature of 26 to
A32 C. They observed filament elongation upto 7-8 days* 

However, zcberl (1979) resordsd that white sporules did 
not grew artificially on any of the madia triad at diff-

ancf /Zossrnartn
eraat temperatures* Rohrmann (1980) reported thatA
Termjfcomvoeq opecies produces lignln degrading enayras 
unlike Xylaria* He also found that aynnamata of Terralto- 
mvaes were composed of 38 per cent protein which contained 
all the amino adds termites required* Ghosh and sengupta 
(1978) studied the effect of vitamins* hormones and fatty 
adda on the submerged raycaliel yields of some mushrooms 
grown in synthetic madia and concluded that among plant 
growth hormones listed* klnetin was growth stimulatory
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for Termltogtyaos clvpaatuo. Rebeaca Thomas (1985) dsvelo- 
pad a selective madiusn to facilitate isolation of Temlto- 
mvcaa. The maximum colony dlamater was recorded to 2*2cm. 
Optimum conditions of temperature and pH for Tepmltomyaee 
culture associated with different torolte species were 
also standardised. She further studied the microbial ea eu
logy of mBorotesmltinae neats and reported Termitoiwaea 
as the major fungus present in the a cub while other fungi 
were present only bb eporaa, which grew rapidly when a cab a 
were removed from nests. She also noted a substance in 
the extracts of food store of termites which prevents ger
mination of other aontamlnant fungi.

De (1905) also reported success in getting cul
ture of Termltomvces microsarp»a from the spore deposit, 
using malt agar medium by exposing the slants to 9, 6, 12, 
IS, 24 hour light (1003 uux) every day and then incubating 
them In complete darkness at a temperature of 20 ± 2%.

Dlxco (1983) conducted detailed studies on the res
ponse of Termltomvcaa, species to rainfall and sporophore 
production. He noticed it could be divided into two pha
ses, a pre-rain period of primordial initiation and a 
post-rain period of sporophore maturation whioh form eight 
to ten days. lie also cbserved that a flush could be
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induced during mid dry seasons by irrigating tha soil sur
face with sufficient water and flush was seen to appear 
eight to nine days after irrigation.

Fdibillty

Edibility of TerrdtogyaoB species Kas been known 
from time .immemorial. Bakabi (1951) stated that all recor
ded species of Tenaitomvaes are edible and very delicious. 
According to Singer (1961) most of mushrooms eaten in 
Africa belonged to the genus Tarmlfccmyces. which were con
sidered as superior to all other mushrooms, Purkayaetha 
and Chandra (1975) conducted the edibility trials on mice 
using Termitomyces species and observed a significant incre
ase in body weight of four week old male mice*

Bano £t el. (1964) estimated tne protein content in 
T.ermitonycas, species and reported them as a good source of 
leucine and Isoleucine. Protein from TeEmiftomvces contai
ned high percentage of histidine and arginine. Mukiibi 
(1975) studied the nutritive _ value of some Ugandan Mush
rooms. Ternitom/aes was comparable with or in some cases 
was greater than that of cany grain legumes. Ten essential 
amino acids ware also recorded in appreciable quantities. 
Purkayastha and Chandra (1975) separated ten amino acids
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from TarmltoBiycag, eurhlsua (Berk*) and recorded it to bo 
abetter source of alanine. Guy and T6oer>̂
(1977) also estimated the proteins, fat, carbohydrates 
end crude fibre content of five species of Ternltorayces. 
aawla gt gj,. (1933) conducted chaaaotaxoaaalc studies 
on three taxa of TonnttocnreaB specie3 by analysing the 
free and bound amino adds, Three of thorn were found to 
have b-arglnine In common with one another in the frea 
state and had b-leucins and b-n»thioolne In bound state.

Preservation and Marketing

Generally Tegnltomvcea spades were preserved by 
smoking, 030 (1975) gave an account of tne method of 
collection, preservation and marketing of Termltcmvoag 
spades commonly occurring In several parts of Hlgeria*
He observed that the yoruba woman after collecting mush
rooms in tha forest bring them la large basket to the 
main roads where they are displayed for purchase by pass
ers by* They also carry the mushrooms into their village 
or town for sale* Mushroom collected in a day are usua
lly cooked the same day. Howavar, they maintain a supply 
over a long period of time by smoking and storing large 
quantities.
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MATERIALS AND METHODS

In order to study tha natural distribution of 
different spades of TernAtcmyces of Kerala a preliminary 
survey was carried out in the following localities in the 
fourteen districts of tha state.

(1) Vellayani (Trlvandrura)
(2)
(3)

Peyad
Kallar and 
Manithooki

(Trivandrum)

(Trivandrum)
(4) Puthenthops (Trivandrum)
(5) Vellanad (Trivandrum)
(5) Varkala (Trivandrum)
(7) Anchal (Quilon)
(8) Kottarakitara (Quilon)
(9) Pathanarathitta (Pathanamthitta)
(10) Hanoi (Pathanamthltta)
(1 1) Kayamkulara (Alleppay)
(12) Mavelikkara (Alleppey)
(13) Kuraarakctn (Kottayam)
(14) Kottayen (Kotteyam)
(IS) Odakkali (Ernakulam)
(16) Kothamangalara (Ernekulam)
(17) Panpadumpara (Zdukkl)
(18) Khmall (Zdukki)
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(19) Vallanikkara (Trlchur)
(20) Makundapurara (Trichur)
(21) Pattonbi (Pelghat)
(22) Chittor (Palghat)
(23) Kottakkal (Malappuraro)
(24) Mancheri (Malappuraia)
(25) Koahikods (Calicut)
(26) Ferooke (Calicut)
(27) Panniyoor (Cannanore)
(28) Payyannoor (Canaanore)
(29) Aatoalavayai (Hynad)
(30) Kalpatfca (Wynad)
(31) Pllicoda (Kasargod)
(32) Hileswaram (Kasargod)

Tha periodicity o£ occurrence, soil type, distribu
tion etc. ware recorded end are presented in Table 1,

Tha species collected were identified by comparing 
the characters already reported in literature* Descrip
tions and terms followed are the seme used by Heira (1942 ̂ 
singer (1975)j Pegler (1985) and Natarajan (1975). Tha 
glossary of terms used are also appended Appendix-!/. 
Morphological and microscopical characters of all tha spe
cimens collected ware studied and recorded in a data sheet
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prepared by Hair and Devi (1984)* Dade sheet is presented 
in Appendix-Il . Different measureraato of pilaus, lnme- 
llae, stipe, pseudorhlsa etc. were taken frora an average 
of 20 specimens, A H  the oolour descriptions used in the 
present study wsre according to the Dictionary of Colours 
by Haarz and Paul (1950) and cited under results by appro
priate plate nunber (PA).

Spore prints were taken on a white sheet of paper 
from freshly collected fruit bodies, The stipe was cut 
off. Just beneath the pileus and was placed on a white 
paper, facing the gills downwards. A piece of moist cotton 
wee placed inside the bell jar to maintain moisture. The 
whole asssEbly was kept undisturbed for G-10 h to get a 
clear spore print. Permanent spore prints ware similarly

Qmade on a sheet of white paper coated with gum arable and 
kept for future reference.

The specimens were dried in a Sigg Dorrex dshydrator 
and there after labelled and preserved in saaled polythene 
bags. Specimens were also preserved by wet method using 
formalin end acetic acid solution. The collections were 
deposited in the herbarium unit of the Department of Plant 
Pathology, College of Agriculture, Vellayani, Trivandrum.



Agarlcological tests like masrocheodcal end net** 
ahrasatln reeatlons of various parts of bestdlocarps were 
Observed and recorded following the methods of wetllng 
(1971) end singer (1975). The tests ware carried out on 
tha surface and context of the pileus, stipe, stipe apex 
and bass, Fresh tissues from the pilaus measuring appro
ximately one square centimetre were dissected from differ
ent parts of the sporophore with clean single edge rasor 
blade and placed in a porcelain spot plate, Two drops of 
Melsar’s reagent waseapplied and * ̂  allowed to stand for 
e minimum of IS mLn before recording observations. The 
colour change was recorded and was graded as inaajyloid or 
pseudoamylold if negative (final colour being brown to 
purple brown) and amyloid if positive (final colour yellow 
to black), Malzar’a reaction for spore mass was also 
detected by the satis method. Reaction tests were also 
carried out using ferrous sulphate (3%), aqaacus potassium 
hydroxide (3X), hydrochloric acid (1 ml) or Cono.Sulphurio 
acid, Phenol (2X) end sulphovanlllin. Composition of ell 
the reagents, media and chemicals used are given in 
Appendix-XXX . Microscopic aeesureaents of all the stru
cture a wera made from mounts in low Potassium hydroxide 
solution at a magnification of x2999»



The identity oS the speclmsno was- confirmed by the 
Hoyal Botanic Gsrdan, England and Centre for Advanced 
Studies in Botany* Madras*

Identification o£ the associated termites, collected 
from respective termite nests in ell localities was done 
by the Commonwealth Institute of Entomology* London and 
Forest Research Institute, Dehradun.
Pavelopmentel Morphology<

Most cacKBon species which appeared regularly in 
Vellayani and Peyad in Trivandrum district was chosen for 
this study. Six termite nests each located in these pla
ces were carefully traced out, using handforfc end travel 
In order to keep the acebs proparly exposed. Different 
stages of the sporocarp present in each of the cantos in 
situ were recorded. The neat cavities were then aarefully 
aovered with a clean glass sheet and the esceveted sail 
was replaced ever it so as to maintain the natural condi
tions to tha extent possible* Regular observations at 
tusnty four hour intervals in all the six nests ware con
tinued for eight days end different stages of growth were 
recorded and described fallowing previous descriptions 
adopted in Agaricus Chang* 1978 . Photographs and draw
ings of these different stages were prepared. Growth and



development of the sporocarps after their emergence above 
the soil to full maturity were also recorded.

Cosbs of different stages were carefully removed 
along with a portion of surrounding soils and transferred 
into sterilised glass troughs and covered with glass pla
tes. She troughs were immediately transferred to the 
lob oratory and kept in e B.O.D. incubator at 83°C. sterile 
water was sprinkled at intervals to maintain tha soil moi
sture. Regular observations on tbs furthsr development of 
the sporocarps in tha conbs were made at 24 h Intervals, 
the trial was continued for one weak.

geology and synblosie.

Six nests were systematically essavated at Puthentbope 
and their contents were measured end analysed. One metre 
deep trench was taken about 0.6 m sway from edge of each 
mound, the trench was gradually widened, and escavation was 
done slowly to remove the conbs. the portions of conbs, ter
mites and surrounding soli were immediately placed in sterile 
glass Jars and sterile petridishes for more detailed labora
tory studies.
Temperature

Tenperature of tha coob inside the termite nest and 
soil surroundings was determined using soil thermometer.



Tha thermometer was carefully Inserted Into the canto located 
in deeper layer of soil end was allowed to remain until the 
mercury level became steady. Temperature <j• surrounding soil 
was also measured by the seas method.
Humidity

Humidity of the coato was determined using Bari go Dial 
type hygrometer. This instrument waa placed carefully Into 
the coato and readings were taken, after 19 ndn, directly free 
the instrument. This was repeatad outside the acub also.
Moisture

Twenty g of cooto material were taken In a pat ri dish and 
was kept in an oven at 105%. The weight of the coato materi
el waa recorded at different intervals until e constant 
weight was Obtained. For determining the fungal population 
in tha termite nests, the samples were crushed and sieved. 
Serial dilutions were prepared in sterile water end from 10** 
dilution, 1 ml was plated on Martin’s rose bengal agar. 
Colony counts were made after Incubation for throe days.
Three replications were maintained In each case. To deter
mine bacterial papulation, la""6 dilution was prepared and 
one nl of the solution was plated on HUtrient agar media 
and Incubated at room temperature for three daya* Throe 
replications wars maintained. To determine ectlnoayaete



population 10 dilution was also prepared and platad on 
Kuater's agar* Three replications w n  maintained end 
colony counts ware taken after four days of Incubation*

S£L
Tea g of slaved cocto material wire taken in a SO ml 

beaker end distilled water was added while stirring* 
stirring was continued for 39 nLn end contents wen allowed 
to settle for about 30 min. Readings were taken directly 
from digital pH mater (EI*ICQ Pvt* Ltd.) standardised aga
inst buffer solution of known pH*
Total nitrogen oontant

The total nitrogen content of ccob material was deter
mined by Kjadahl method as outlined by Jackson (1963). rive 
g of sieved coob material we) e taken and digested with 12 ml 
of digestion mixture end 30 ml concentrated H2so^ for about 
>1 to 1 hour till the solution beaame clear* A 199 ml coni
cal flask with 5 ml of 4 par cent Boric aoid solution and 
2-4 drops of methyl red indicator ware placed at the conden
ser tip. 3-19 ml of 49 par cent KsOH - solution were
then added to the distillation flask* About 15 ml of disti
llate werecollected and titrated against 0*99994
H. HS1* the end point was indicated by appearance of a 
violet colour* A blank experiment with all the ingredients 
except the sample was also done*

•6



Cellulose contant

The cellulose content was estimated by the method 
off Uj»<3egsa££ (1963) with alight modification. Two g 
Mqpl« was digested with 35 wl acetic/nitric reagent In 
a boiling tuba and mixed wall. Tha tuba waa placed on 
a watar bath at 109°C for 99 min. zt was eoolad to room 
tsraperaturs and csntrlfuged at 3009 r.p.n. for 39 win.
Tha supernatant was discarded and tha residue was waabad 
With distilled watar. centrifuged again* tha supernatant 
discarded. Twenty ad of 67 per cant H^SO^ vnm then addad 
to tha residua allowed to stand at room fcaaperatura for 
1 br Tor cornplate digation. One ml frcra the stock was 
mads up to 109 ad and 0*5 ml aliquots of the diluted solu
tion were taken in test tvbes end 45 ad distilled watar 
were added to this and nixed wall and tha tubas ware kept 
in a boiling watec-bath for IS tain cooled to room tenp- 
eratura and tha O.D. was measured at 620 mm against a 
blank prepared Identically with 0.5 ml distilled water 
instead of tha aaiqpla* A standard waa also run simulta
neously using carbooey nethyl cellulose*

ftKH
Two g o£ conb material w,ew2 taken in a previously 

weighed diah. The dish was Inserted into an alectrlo
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muffle furnacca and the temperature was increased to 105°C. 
fehsn ashing was completed after 3 h the dish was removed 
and cooled in a desiccator. The dish with its contents 
was weighed and the differences in weight was recorded end 
the weight of ash was calculated in percentage.
Effect of soil moisture in tho production of sporophoras

A field trial waa laid out during August 1983 in tha 
coconut garden at Puthenthope where species of Sarmltoevcsa 
was found to occur in several solitary neats, scattered in 
e few sites in the garden (Plate Z). Four similar sites 
with good concentration of termite nests were selected. 
Productive nests in each of the sites (plots) were identic 
fled based on emergence of mushrooms and ware serially 
marked utth field labels. Based on tho continuity, these 
marked nests in each of the four sites were clustered in 
two e^ial groipa. One group was kept as control and tha 
other received treatment (irrigation). All tha treated 
groups received regular irrigation with 39 lit water daily 
during dry periods in order to keep subsoil, sufficiently 
moist up to a depth of 39 cm* She control group of nests 
wost left to natural conditions, with no artificial irri
gation. Daily observation cn the emergence of mushrooms 
in both the treated and control plots in all four sites
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ware recorded. The trial was continued up to tha end o£ 
Deceaber, 1939* Termites collected from ell locations 
were preserved In 95 per cent Ethyl elcohol for identifi
cation*

Growth of Termitomycea In different solid media

Growth of the fungus was studied in the following 
solid madia incubated at room temperature.
1* Potato dextrose agar
2. Oat meal agar 
3* Malt extract agar 
4* Caepek*s agar 
5* Saboraud media
6. Nutrient agar
?* Rurkeyasthe’e synthetic medium 
8, Rebeeca'a selective radium

The a oncost ti on of various media isi given in 
Appendix XXI , since the fungue had very little growth 
in stock culture* both tissues and sphorulea were tried 
in all tha media.

taelAtlcn̂ fjcom _tl arnpM
Tne different media ware transferred et the rate of 

190 ml in 259 ml Erlenmayar flasks end autooiaved at 
1*92 Kg/cm2 for 15 to 20 rain. After sterilisaticn and
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before solidification 2 ml of 1 par cent Anbiotrin - s 
(Streptomycin sulphate) end one per cent S’anlaillln - G 
salt war© added to tho medium in each flash to inhibit 
bacterial growth. The stipe and pileus tissues from fresh 
young mushrooms ware separated, surface sterilised with 
95 per cent alcohol for cns minute and cut into bits of 
2-3 cm si he. These bits were transferred aseptically into 
the flasks and were incubated at room temperature. Thres 
replications vara maintained in «ach case.

Isolation from spherules

Codas were removed carefully and small spharules were 
selected. She spherules were surface sterilized with 95 
per cent alcohol for one minute and were aseptically ino- 
culted in IS ml of each media plated on sterilised petri- 
dishos. She dishes were incubated at room tert̂ arafeura. 
Three replications were maintained in each case.

Growth in IAculd madia

liquid media ware prepared and 39 ml of each medium 
wepe transferred to 239 ml Erlennrayer flasks and autociaved 
at 1.02 Kg/cm • After sterilization the media were inocu
lated with spherules. Tour replications were maintained 
in each case. The flasks were Incubated at room tempera
ture. Observations were token after 48 h.
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Effect o£ tenperature on the mycelial growth of T.rcbuatus

Out of the different nedia mentioned atoove, only the 
Rebecca's selective medium was used for this study. The

Amedium was prepared and autociaved at 1*02 kg/bn for 
IS ndn and poured into sterilized pat ri dishes of 9 am diem, 
at the rate of IS mi in cash dish and allotted to solidify. 
Tha spherules were taken# surface sterilised in 95 per cent 
alcoaal, end transferred aseptically into the dishes* The 
dittos were incubated at four different temperatures, vis., 
29%, 25%, 30% and 33%. Radial measaremants of the 
fungal growth were recorded after 2, 4, S, 8, 19 and 12 
days respectively. Three replications ware maintained for 
eech treatment.
Effect of light and darkness on the ntvcallal growth of
£»£Sbaafeag.

Fifteen ml of aelective rosdiun cq&b plated in sterilised 
petridishes. Fresh spherules ware selected, surface steri
lized with 95 per cant alcohol, and transferred aseptically 
to the centre of the dishes, six dishes were placed under 
ordinary light conditions and the ether set of equal number 
wrapped with black paper and incubated in complete darkness. 
Both the eeta were incubated at room temperature. Observa
tions were recorded after 48 h.
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CpEjparatlva oSfloagy of different spawn substrates An 
supporting the mycelial growth ofi Terinit<mgca&

The following six swbsfcrates war* tried for spawn 
production. l. Paddy straw 2. Rice bran 3. spent tea 
waste 4* Banana peeudeefcem 5* Saw dust 6* Wheat grain

Two hundred g of eaah substrate, exsept spent tea 
waste were taken and bailed in water fear to min. After 
draining the excess water fro® the materials, clean Srlen- 
oayar flasks of 290 ml capacity were half filled with the 
substrate. Five g of calcium carbonate veve. mixed throughly 
with the grains before filling. Paddy straw and spent tea 
waste were filled as do scribed earlier. Bed gram powder 
at the rate of 3 g was added to each flask. The bottles 
wore plugged and sterilised at 1.03 kg/cm2 for 2 h/day for 
2 days and allowed to cool down. Kyseliel bits from the 
pose culture T.rcbustus wero Inoculated aseptically and 
incubated at room temperature, visual observations of the 
mycelial growth of the fungus were recorded end acbiterly 
graded as follows on the 20th day of incubation.
Visual dbaervatlons Grads
Very good growth snoot
Good growth snoot
Moderate growth kj«
Vary poor growth sot
Ho growth ..
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tStmat ofi fceirgxratuga oo the nye>lial growth ot 
on different w&atratca

Srlenrneyer flasks filled with tha sin substrata* as 
in tha previous experiments war* inoculated with tha ayce- 
liel bits of Termtfcomvcac and maintained at different temp
eratures* via*, 20°C* 23°C* 30°C and 3S°0 for 20 days* At 
tha and of tha incubation period* tha mycelicl growth vaa 
visually graded as in tha preview a experiments and 
recorded*
Effect of different sources of carbon on tha lavealial 
growth of a?*rebttsfcus

Bebeeoa's selective medium m s  used as tha basal medium 
and various mono and dieecoharides in tha form of dextrose* 
lactose and maltose ware substituted for cellulose* in the 
selective media as to give the seme percentage of carbon in 
each treatment* sen$>laa without addition of any sugar ware 
taken as control*

Ttm medium prepared as above autoolavad at 
1*02 kg/cm2 for 10 min, cooled and poured into eterilleed 
petridiohas* at the rate of 15 ml and allowed to solidify* 
spherules were taken* surface sterilised and transferred 
eseptleally into tha centra of each dish* She dishes ware 
incubated at room temperature and radial growth was measured 
at interval® of 5* 10 and 12 days*
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nutritive value 

Analysis of moisture

Sifty gsams of frash muehrocrao were taken in a petri- 
dish and dried in a sigg Qorrex dehydratcr at 70°G., till 
a constant weight was obtained. The loss in weight was 
determined and the percentage of moiatoro calculated. It 
was repeated with six Bairgtf.es.
Analysis of Total Pres Amino acida (Moore and Stein 1948)

One hundred mg dry loiaiirocn samples were mixed with 
10 red and 5 per cent T.C.A. (Tricholoro acetic acid) in 
cold. She extract was centrifuged end the supernatant 
made upto 10 ml. Prom this 0.5 stL wee taken and neutra
lised with 0.5 H HaOH. To this 1 ml nwihydrin reagent 
was added and placed in a boiling water bath for 20 rain. 
Cooled the tubes and diluted to 5 ml using diluent solvent 
(Egual voluma of reagent grade Propanol and K̂ O). The 
Optical density of the coloured product was read at 570nm 
in a epeotcphotometer (AlMlh) against a blank of diluent 
solvent. A standard was run using Lsucin (SIGMA).
Analysis off Crude Fibre

To 5 g powdered dried mahroc® sample, in a beaker 
200 ml boiling 1.25 per cent H^so^ wet“€ added. The beaker 
was then placed in a hot place end boiled exactly for 30mln



35

Filtered through a clean filter pad, rinsed the bearer 
with So ml boiling H^O washed through seme filter pad, 
removed the pad end transferred the contents carefully 
Into a beater. Two hundred ml boiling 1*25 per cent 
HaOH were added and again boiled exactly for 30 rain and 
filtered ae above washed with 50 cfL portions o£ water. 
After complete draining the residue was deled for 2 h 
at 130°C. Cooled in a desiccator and weighed. Ignited 
for 30 rain at 690°C In a muffle furnace. Cooled In e 
desiccator and rswelghed. Tho loss In weight on itui
tion was taken end the Crude fibre In the sample was 
calculated In percentage.
Analysis ofi fat (Brand 1963)

Five hundred rag of powdered dry mushroom senile veve 
transferred to centrifuge tubes, with 20 ml alcohol< 
ether (3il). The tuoe was placed In a constant tespera-

oture water bath at 60 C fior 2 h. Centrifuged and decanted 
the supernatant into a graduated measuring cylinder. 
Refiluxed the residue with 20 ml cnlorofiornu methanol (lal) 
for 1 h at 53°c centrifuged again and the ecnoined super
natants vara placed In a weighed evaporating basin end

:.j noted the weight. The difiference In weight wee 
recorded and the fat content expressed e» g/100 g O.M.
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Analysis of true protein

A horooganafca <1*20 w/v) of tha dried mushroom sample 
m s  prepared with add 0 .1 a HaOH. Tne eutract wao dige
sted for 10 ndn In a constant temperature water hath at 
70°C for complete dissolution of proteins centrifuged at 
3009 r.p.o. for 30 ntin and the supernatant made upto 10 ml. 
An aliquot oS tha homogenate waa diluted 9 times, 1 ml 
from this was used for the estimation of proteins by the 
method of towry at §̂ , (1951) • To 1 ml eairple, 4 ml rea
gent c waa added, mired and kept for 10 mln. To this 0.S 
ml diluted Follnpphsral reagent was added. Volume was 
mad® up to 10 ml and allowed to remain at room terperature 
far 30 mln far odour development. The optical density of 
the coloured product was measured at 330 m l n  a apeatro 
photometer (AZMI), against a blank prepared Identically 
using 1 ml distilled water. The protein content wan cal
culated using standard prepared with aovina alubmlne 
(Sigma).

I
AnalgsljL_ofi—total-oaxbritedratea. (smith 1956)

One nundrcd aj Oj. Jrî -a mshrocm sample were extracted 
with 25 ml aqueois ethanol (805i v/v) at 100% for S mln.
The extract was centrifuged at 300 r.p.m* for 30 min. Super
natant was collected and made up to 100 ml. From this 1 ml
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aliquots ware taken and the carbohydrate® content was esti
mated by Phenol sulphuric acid method* One nil aliquot and 
one ml of rive per cent Phenol w'&te mixed and added 10 ml 
conc*H2804* Tha realduo from alcoholic extraction was 
suspended in 20 ml 72 per cent H2E04 extracted overnight 
at room tesgperateure* Aster adding SO ml watar mixing end 
allowing to stand for 30 mln the suspension was centrifuged 
and tha supernatant was made up to 100 ml One ml aliquot 
was taken from this and carbohydrate content waa estimated 
as described previously*

Finally the residue from the above extraction was sus
pended in 2 ml watar# mixed wall and used for the determi
nation ofi carbohydrate as described earlier*

A standard was run using glucose (BOH). She Carbo
hydrate values for tha first supernatant* second superna
tant and the residue were pooled to get total carbohydrate.

Ard.no acids

The amino acids were extracted from the tissues and 
determined using the method of ainha and Cessions (1954), 
Five g of fresh senile of mushroom w&iehomogenised with 
39 ml ethanol (95>») and kept overnight. The extract was 
then filtered and the residue was washed with 59 ml of 
50 per cent ethanol* The ethanol was removed from filtrate
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by Heaping it at 69°C which was than run tnroigh a Cowax 
59 (239 rassh) column ofi 10 cm length and 1 cm diea. Tha 
column waa washed with 73 ml ofi 25 per cent aanonia solu
tion and washings evaporated to 3 ml at 69^. The amino 
acids present were determined qualitatively by Thin Deyer 
Chromatography. The solvent systen used was butanol« 
acetic acidi water (4:1:5)• The spots ware developed by 
spraying ninhydrin solution (0*3 per cent in ethanol). 
Standard amino acids ware spotted simultaneously for com
parison ofi Kf values.

Studies on post harvest processing
Dehydration

One hundred g ofi fresh sporocarp ofi Tagnjtomvaea 
rcfouatus were taken, psaudorhlea and bulbous portion of 
stipes were removed and dried under sun for 3 days to 
reduce the moisture content to 5-6 per cent. Simultane
ously, other sanples were also dehydrated beeping it in 
Slgg Dorrex dehydratcr continuously for 24 h at a tempe
rature ofi 55-70̂ 2. The dehydrated sacplas were trans
ferred to polythene bags ofi 103 gauge thickness and sealed. 
Another set ofi samples was., kept in air tight containers. 
Dried ones kept opened servad as control, visual observa
tions and organoleptic tests were conducted at different 
periods after 3, 6, 9 and 12 months respectively.
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samples of nushroocx were dehydrated using a Sigg 
Dorxex dehydrator and were powdered and stored either In 
polythene bags o£ 199 gauge thickness or air tight son* 
tainers* Sarplea kept open, served as control*visual 
observations and organoleptic tests were conducted, at 
different periods after a, 6, 9 and 13 months respecti
vely* Xn order to allow for safe storage of fresh mush
rooms, tha following methods of preservation and process-* 
lag were tried*

One hundred g sasples of freshly collected wshrooms 
were stored in refrigerator at 19-19%* Samples were 
leapt In both open and closed polythene begs* Siva repli
cates maintained In eaoh case* Visual observations were 
taken after 34, 49, 73 and 96 h, respectively.
Preservation in brine

Young mushrooms before full expansion of pileua 
ware collected, washed in tap water end steeped In boil
ing watar for 1-2 aln. arlne of 1 to 7 per cent concen
tration was prepared by dissolving sodium chloride In 
sterile water* An aliquot of 1S9 ml each of the solution 
waa transferred to clean conical flasks of 259 ml capacity



/
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end autociaved at 1*02 Kg/on2. Equal quantity of mah» 
rooms wct̂ i transferred eseptiaally to each flask* contain
ing the brine and ware incubated at room temperature. 
Three replications were maintained for each treatment.

The microbial flora of the above preserved oushrocms 
were estimated following the serial dilution plats tech
nique at weekly intervals for a period of 6 weeks during 
storage periods. Visual Observations of the preserved 
mushrooms at different concentrations were made. A 10 

dilution of brine was prepared and the bacterial* actino- 
myaateo end fungal population from the preserved samples 
were estimated employing ffctriant agar* aistar's agar 
and Martin's rose bengai agar respectively.

Blanching

Two hundred and fifty grams of fresh mushrooms were 
taken* washed well* and dipped in boiling water for five

andmtn. It was then token oat.sun dded for 3 days* 3he
A

dried material was then packed in polythene bage of 109 
gauge thickness and stored at room temperature and by 
refrigeration and observations ware taken at three days 
Interval for three months.

Hundred grams of young mushrooms were washed* cut 
into small pieces of about 5-10 son thickness* boiled in
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S3 per aenfe vinegar solution Cor 13 mln nllcraad to drain 
for 24 h and dried in sun* Shay were than pieced in 
glass jars containing gingally ail* Tne pieces were 
pressed down to eliminate air bubbles and were completely 
covered with oil* She jera were tightly closed and steri
lized in water bath for 4S nln before storing. Periodical 
observations on the preserved material was made as in the 
above oeeea*

Pickling

Pour fifty grams of young mushroom were washed* cut 
into several pieces and placed in a pan* covered with 
vinegar. The following ingredients were also added.^Chl-

A
Hi powder (one tea spoon)* ground ginger (one tea spoon)* 
chopped onion (225 g) and 4 pieces of garlic* The ingre
dients wore cooked gently until tender and simmered in hot 
gingelly oil* Cooled end filled in clean., sterilised 
glass bottles s sealed air tightly and stored.
Ketchup

four fifty grams of fresh mushrooms were cut into 
small pieces, spread them out in a bowl and sorinkled six 
table spoons of aalt covered and left for two days. At 
intervals* they were stirred and squashed. Then they were 
transferred bo larger pan* adding one cup vinegar* two



4?

teble spoon chopped onion, teaspoon pepper and four 
teaspoon oil end were gently sinraared for ebout 1 h until 
it besasi® o strong concentrate* It was then strained 
through a clean cheese cloth into sterilised bottle and 
sealed air tight* The bottle was further sterilised in 
water bath before being stored*



RESULTS



HESUhTS

A state wide survey was conducted daring the South 
West and north East monsoon periods in 1984-85 for the 
collection of Tarmitomvaea spades* Tho following nine 
spades were collected from thirty two localities of the 
State (Fig* 1)

1. Tarraltcmvces robustus (Basil) Halm 
3* T. heimil Hatarajan ap. Hov*
3. T. olvpeatus Helm
4* T. radleatua Hatarajan sp* nov*
5* T. etriatua (Besll) Heim 
6* T, perforane Halm
7, T. glctoulus Heim Gooaaans
8. T, ndcrocarcua (Berk and Br*) Heim 
9* T. mlarocarpus var. santalensie Helm

Detailed studies on morphological and ralcrosacplc 
characters ware carried out for identifying the specimna 
and the details are given separately* Their periodicity* 
frequency and intensity of occurrence* distribution and 
soil types were also observed end enumerated in the 
table 1 .
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Tabla-1
Periodicity of occurrence and distribution of Tare&tcniycea spp.

Sams o£ the Place of District soil type ‘Intensity Month of
species collection and habit of occurrenceoccurrence ,

1 . TermltociYceB Throughout June-July
rcibuatua the state All districts All soil type b Septerber-Octeber

2. T. heimii KaJLlcr Trivandrum Forest loam + b b b duly
Manithooki Trivandrum Forest loam b b b b July-Octctoer
Anbalavayal Wynad Forest loam b b b b July
Ofiakkall Eraskulem Laterite b b b b JUly-Octcber

3. T. dvoeatUB voUanad Trivandrum D&terite b V b July
4* T • pa&Leatuip Peyad Trivandun I«eterite b July
5. T. ptriafcup Pachallocr Trivandrum Red loam + b October
6. T. clcbulus Puthenthope Trivandrum Coastal sandy 

loam
b + July

7. 2SE&2Sasa, MaveUkara Alleppy Laterite + ♦ June-JUly
8. T. micrcearpus Throughout All districts All soil type + b b + Septemoer-Octdber

the state June-July
9. ■£,* mlcroearnua odakteii Eraakuiam Daterite b b b septeciser-CctcberJune-July

var.santalenai3 Ponmudi Trivandrum Forest loam & b + + Scptemner-Octcber
* Intensity and habit of occurrence 

+ ■*■■*■ + 50-103 and more sporocarps - targe groups 
25-50 Sporocaros - small groups

■t- 10-25 sporocarps - Scattered
b 1-10 Sporocarps - solitary
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( k i w n t l M  ahawad th a t, a o a g  th a  n ia s  a p s o is a  

■ o l lw t id  £ • ■ ia w M g a u .  {p  ^ j « w d « w i  n r  

n d  jp  v * r «  th a  a o s t  am n n a l y  s o o a r r la g  aad

w id a ly  d la tr ib w ta d  s p a a isa  th rou gh  o a t  th a  s t a t a .  c a l la -  

a ftio a a  r s v s a ls d  th a t  th a y  h sva  a  w id s  r u g *  o f  d t i t r lb v *  

t lo a  lr r a s p a a t iv a  o f  s o i l  ty p a . |p tg tijflU . *  Xaaa 

a o a m a  d is t r ib u t io n  and t h a ir  oo oa rra n ea  w aro a a in ly  sca>  

f ia a d  t o  th a  a a d ja t a rb a d  fo r o s t  a o i l  a a d a r th le k  n g a t a *  

t l o a .  £> g lo b u lu s . a l vnaa tu a . J . B a r fa n n fr  £,. a tr ia tu a  

aad  { , ,  r a d la a t u a w ara ob a srva d  in f r a  qua n t l a  t h a lr  d ls »  

t r ib u t lo n  d u r in g  th a  aaaaoa .

Tho data praaaatad in tha tabla i rsvsalad that 
baaad oa tha intanalty aad habit of saaurranaa X, tcbutui 
and £. atriataa wara always found growing solitary ab ova 
tho hypogaal taradta aoabs. £. ajorooarpua aad gkflKS” 
H B M  n r  MB&blaBdlUi ooourrad in widaly aoattarad groups 
eooalatiag of sora than huadrad sparooarpa ahova tha 
aoattarad tarsdta ooabs. £• Mkbkl also ooourrad in 
groups of aiora than huadrad aporoearpa growing arouad or 
on abowa tho partly apt goal taraltarla. X. olvpaatus aad 
Ip aj^alwa wara aotioad growiag in aaall aoattarad groups 
af aS-SO sparooarpa sbovo tha hypogaal tarsdta ooaba 
dills radlaataa aad £» oarfaraaa appaarad ia wail aoa
ttarad groups af 10-2S aparooarps.



Plate-11a dfermitomucef robuttud
it) vatura? habitat

Plater jr. b 
Sporocarp of T  robusius Showing



The results relating to the periodicity of occurr
ence of different species of 3[erî tc3̂ yô s showed that 
among the nine speoles six of them abundantly ooaurred 
during the poet monsoon periods vis#, July and Oatcber 
(south Nest and North East) while the two spooles £•
giflgpCTCffift aad X. &3ESSOEgift <«■ ftWSftkyMltft «»*** 
during both monsoon periods#
EtfiffliramBM f.tf̂fffrift (B#ull> Huim. la Bull* Jard. Boti 
Brux 2112119 44-46 (1951)
achulsarla# rdbusta Boell in Bull* son# Belg# Di Beig# 
idiTS

Term ltO B tvraa fl fullalnosus Heim i n  A r c h .  Hus# Net# Hist#
Nat# Paris VX* 18# 118 (1842)

sporophores solitary or scattered# found growing 
in tho termite mounds# (Plate ZZa) Pilous 6-20 am dias## 
convex# planoconvex at maturity with obtusely pointed 
dark brownish black perforatorium (PJ*-14~6-CBX>)# Surface 
uniformly tawny brown (PX#*12-5 BCED)# irregularly rldQed# 
often glabrous# viscid when moist# Margin incurred# often 
lacerate and reflexed at maturity# Flesh* white and soft 
I mm thick with hyaline* Interwoven hyphe of 5-19 mm# 
T.smsllae white to pale ochraoeous with a pinkish tint# 
free to subadnate with decurrent tooth# 6 am broad#



Plate - Ilia

Termltotnyco3 helmli Sporocarps 
in natural habitat

Plate - Illb

T. heimii Sporocarp showing
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crowded, with lamllulae/ eergln sreoelate. stlp* 19-19 *
2-J cm la apigeel ngla^ earnth, white, loUd, cyliadrlo 
bet thUlnntag late a bulbous baaa below the soil aad thaa 
tapering late a long Hbtanaaaaa pseadorhiae (14.S a 1.8oa) 
with aalarotlaad diao, (Pb-a-12-b) ending In tha terndta- 
rlwa. (Plate ZZb) spora print piakiah arena. baaldla 
2SOS a W  aat clarata bearlag 4 atari gamta. spans 8.7 - 
8*2 a 4 . W  mat, ob oar old to ellipsoid. smooth. Cystidia 
numerous. Plauro oystidia 28.8-28.2 a  19-14.2 pea (rig. 2) 
ChaUooyotldia 14*1 • II a 7-11,1 «a variable la tape tram 
alovate, cyllndrlo to aapl faow tbla walled. H y aaophorel 
tram Indistinctly bilateral. All hyphaa laeklag olaap 
oonnaetloa.
Edibility - Kamil ant
M M n  .  O crth -E a e t aad  S ou th -N ea t aon eoon p e r io d s

1984-'8S
D ia tr ib u t lo a  - Callao te d  tram d U fe r e o d  p la w a  th ro o * »o u t 

th a  a ta ta .

L o c a lly  kaewn aa W ppebeoa. M aaathandaa. K ile sp u la p p a n . 

pyT T i p e o p le  u se  t o  c o l le c t  aad  c o a e m e  A ir in g  th a  aeaaon .

t w d f W M  tttUUL «rtarajtn ap. now.
sp erep h a re  g re g a r io u s  g row in g  l a  la r g e  m M s  la  

« t a  fc r a a t  n i l .  (P la ta  111. )  P H —
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arowdad* with lmc U a l w  margin anailita, stlps 13-39 x
3-3 «■ la aptgoal rsglaa, smooth, utiiu, solid, ayllndrlo 
bat thlskoaiag Into a bulboaa haas balow tbs aotl and than 
tapsrlag lats a l«ag aahtmrraaaan paaodorhlaa (14*3 a 1,4am) 
with aolarotiaod dlao, (PL-a-12-i.) anding in tha tarmita- 
rlam. (Plats ZZb) spars print pinkish maa. Baaldla 
33-33 a 7-3 nm. olavata bsarlag 4 atarigasta. Bporaa 3*7 - 
••3 a 4*3-3 am, dborold to alllpaoid, aamoth. Cystidia 
raiwaroua. Plasro eystldla 34*3-34*3 x 19-14.3 pm (rig. 3)
Chailoaystldla 14*1 - 14 x 7-11*1 aa varlabla la ahapa from 
slarata, trUadrlo to aapi l a w  this wall ad. Hymaaaphoral 
traam iadlstlaatly b&lataral. Ml  hyphaa lMklag alaap 
ooaoaotloa*
edibility - Sxaallsnt
aaaaoa - Horth-cast and south-Nast monsoon pssloda

1444—'43
Matrlbutloa - Callaotad from dtffsrant plaoaa throagHoat

tha atata.
hooally known as Uppokaoa* Maaathaadaa* miaapolappan. 
laoal paopla uso to oollaot and oonauna daring tha aaaaan*
taraltaawoaa xatarajan *p. nor.

aperophora gragarloua growing In largo auobara In 

tha format soil. (Plato xxia) Pilau* 4*7 go la  dlam., aaurnx



a Habit x 3/4

b Basldloaporeb x 2000

c Baaldla x 2000

d C hellocystld ia  x  2000

e Pleuro c js t ld la  x 2000

Fig 2 Terrrltomycefe robustus
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j l i iwaw m  ot M taiity Mb w l in u  with dtam  

U p. MrCoao «U to  to Xight k m  (r-10-1-n) groyiah 

kroon in m t n , with prnwjwant «b o  (P b -ll-l-* ), Mooth 

to iguwtlOMi wioeid whoa M iit i m gtn onUxw to Xcbod. 

Context white. I  m  thiakj hyphoo CXot. uw X Im  (m ,  

boooUog pink I  wm brood, orowdod with XonoXXuXoor ougia 

N R iM . hooaUao with Moloor'o swogont inowgrXoid.

Otipo X9-X9 > X-1.9 an. whito. oyXindriaol ottoanotlng 
towordo booo# solid obovw ground lmlf whito. gXobrauo 
to muoiliw*. boXXow bolow tho oaiX with Xoog pooodochioo 
(flrdM*!). X4-0.7 am whiah onda in tho torn!to aoot. 
(PXoto XXXb) AnmXwo hooqiog. (noto UXo) poroiotont,
Oporo print pink, tooidiooporoa oXXXpoaid. 7-9 n 4.S u*. 
hyoXino inot̂ yXoid. thiak woXXod with Cow rofroetiro gottu- 
Xoa. booidia aXovoto 12.29 wn x *-« pn. 2-4 oporod (rig.l) 
ChoiXoayatidlo ond pXowroeyotidio ahownt. OiXl trow 
rognXor. hyphoo 2-0 o XS pn dion. AXX hyphoo Xoox oXonp 
ownnocrtiono.
CdLbiXlty - Iwoallant 
Oooaon - oooth-wost nonaoon 1904-09
OistribwUon - OoXXootod Cron Monithookki ond KolXor 

Coroat orooa. Thny ora aoon growing 
in Xorgo noteora in Coroat oroo in tho





Fig 3.

a. Habit x 1

b Besidlos pores x

c. Bosldla x 2000

d. CheilocyBtldla >

Tennltomyces helml

2000

2000



Pfote.-IUq ]7< fie/mii stipe- showing Super
ior, prominent anna/us.
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undisturbed groind under the trees.
Tribal people collect then Sox consum
ption end marketing. bocally known as 
Perumkala.

Terottoirvaes olvosatus Hein, Bull, <7ard. Sot. Bruxelles 
210297

Sporcphora aolitary or scattered on the ground.
Pilaus 3-5 on diem,, with very pointed perforatorium 
(Plate XV). surface glabrous, light brown, with dark 
brown centre (Pti-lS-S-A), minutely striata; viscid when 
moist; margin lobad. Pilaus surface a repent epicutis 
ofi hypbae 2-6 ran in diara., context white 9 bis thick, 
byphae 3-17 um in diara., reaction with Kaiser's reagent 
inamyloid, lamellae white to pale oshracecus; free, 0.9 
nn broad, crowded with lamellulae. stipe 4.6 x 0.3-96 on, 
cylindrical, solid, whits, becoming dark brown near the 
base. Base slightly swollen with 3-6 long, brownish black 
(3-6 x 9*6 cm) Psudorhisa spore print pink. Sasidiosporea 
broadly ellipsoid 6-7 x 4.5 ram, hyaline, inamyloid, thick 
vailed with prominent refractive guttulea (Fig, 4). Besi- 
dia davate, ie-21 x 6.8 /am, tetrasporia, eterignute 
exceptionally long oven upto 9 cam. Cheilocystidla pyrlfom 
25-33 x 15-29 pea. Pleurcoyaticlia rare 25-32 x 7-18 /am.



Fl8 4. Termltomyces clypeatus
a. Habit x 1

b. Eosidiospores x

c. Bosidia x 2000

d. Cheilocystidla >

e. Pleurooystidia >

2000

2000

2000
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pyriform to vantricose, rostrate* thin walled. Gill 
trams regular, hyphae 8-14 snu M l  hyphae lack alesqp 
connections.
edibility - Excellent
Season - north east and south West monsoon 1984*85
Distribution - collected from Vellensd, Trivandrum dist

rict during Key- June, 1934 end 1985.
Docally known as Kullukoonu.

Termltorayces radlcatma Hatarajan sp. nov.

Sporcphores solitary or scattered. Pilaus 1.5-2.5cm 
in dlaa», convex to piano aenvex at maturity* secretlms 
uplifted with central pain tod perforatorium surface whi
tish grey (Sb-7C-10) smooth. (Plate V) Plleal surface an 
epi cutis of hyphae 2.5 men broad/ margin splitting and 
striate, hsnallulae free, white, 4 nra broad, crowded 
with laasllulae. Context 4 ran thick white/ hyphae 2-6 ura 
diacu Reaction with Helper's reagent inoraylcld stipe 
2.5 x 0.2-0.3 cm. Cylindrical yellowish white, solid, 
glabrous, without snnulus. Psudorhlza 2*5 x 0*2 cm. spore 
print pink. Basldioaporas broadly ellipsoid, 7-8 x 4.5 pm, 
hyaline, inarayloid, thin walled procninsnt refractive 
guttule. (Pig. Sb) Basidia alavate, 27-38 x 6.7 Jim, 
tetrasporic, sterlgaate upto 3 pm long. Cystldia absent.



Fig 5a. Terroltomyces mlcrocarpus

a. Habit x  1

b. Basidiospores x

c. Basidia r  2000

d. Cheilocystidia >

b . Pleurocystidla s

2000

2000

2000



Fig 5b. Termltomyces radlcatus

f .  Habit x  1

g. Basidispores x  2000

b . Basidia x  2000



r



Rate- IV gporoearp of T c l opeatm  
.Showing Sping perforator ijn»

P/ate - v  T  Y d d ic a t u s



P la te  -  IV S p o r o c a r p  o f  T c i o p e a t u s  

Showing S p i n y  p e r f o r a t o r t u r n

f  ®  ? •

k
P l a t e  -  v  T. y d d i c a t u s
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01X1 t m  nftttr MuliUag of thin wallad parallal 
tgrphM* *11 hyphaa look olap aw M t l aw.
EdlblUty - imlltnt
Saaaon - Mtth-MMt aaaiM porlod 1M4
D&iUttvUeB • Collaatad froa Ptftd, in Trlvandswa 

ttitdot

d a U y i  <■— XI) HlU In MOSU Add, sol.
i n M l l M t - t f  >,47* ,lfc 1^19 UHU.
M n l — r U  itrim Bonll in Bull. Jard. Bo*. Srun

aporophors aoUtary or soattarad la tba sail ante 
itodi of ooaonut plantation. ttlans M l  on dlara., con- 
m  to fXat sarfaoo smooth Ivory whit* (Pb-9«C-0) with 
broadly ocnloal parferatorlwn* margin thick, laoamd 
whan young ipllttlag on axpanslan (Biota VX) Lanallulaa 
fra*. eraany whit* taming paXa pink J-4 ma broad, grow dad 
with XanaXXulaa. stipa 18-23 a 2-2.2 an, oyXlndrla, «hltt 
slightly owoXXan la tha adddla and at fans a tad ah ova and 
balew, with paaadoohlaa f-XS on long atoffad abort oil* 
ghtly halXow balew. Cantoxt 9,7 am thlak at tha oaatra, 
spongy and whitish, sonsisting of lataxwovan hyptaaa whloh 
ara InaayXodd, thin waXlad S-ll as dlaau Spara print 
pink, Sparas 1*9-9 x 3-9 a* obavld to alllpaold, hyaXlna, 
inanyioid, thin waXXad with faw guttnXas. Baaldla



Fig 6 Termltomyces strlatus

A Habit (x%)

B Basldiospores ( x2000)

C Basldia (x 2000)

D Chellocy stldia (x 2000)

E Pleurocystldla (x 200C)

F Pileus surface structures (x 1000)







14*21 x t4«l w< a l m u  bearing lav aterlge*ta« ChiUe- 
oyetldla n n  2>*27() x 13. IS ua olmia, pyrllon, thin 
w l M  and hyaline. (rig. 6) Flauroeystlda aot cbaerad. 
Hynsaopftoral trasn sob regale» to regular, hytllM. tnasgr 
laid consisting ol thla welled hyphM M  «  dlam. Pllaal 
surface aa eploutls of npont hyphae whloh a n  tm m o i d  
thla walled 1.1 • 2.S ga dlam, cianp oaanaotiona abaaat.
Edibility • Kneellent
season - north Cast monsoon
Distribution - Collected from Paahalloor, Trivandrum

dlatrlat growing oo tha aldaa of tha 
rod sell mod fanoe under tha aoaonut 
plantation.

Xnrwjtnaaraaa aprfarena Halm In tanttaa at ChaaplgsaiM 
U»77>

sparephare gngaitow ar aeattand la amali groupa 
growing la tha plain ground or In open fields, Pilau* 
2*2.S am disau, aampaaalata ta aanvea, than axpandlag to 
plane convex with sharp, painted perforatorium. Surface 
grayish white (Pb-1I*MC) darker la tha eeatnr dry, 
glabmif margin straight, baa owing deeply I net and aad 
lobad at aetarlty. Uamellulae free to adnaaod. thla, 
white to pale pinkish# 2 an bread, madorataly crowded
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with ( w  a tip* w-4.7 m )•] - 3ma., whit*,
(olid, mmU) gyllaMs above the soil and with a baao 
oeatinatng as H i  on long and white paasSartilaa. Con
tact thin* will to* consisting of looaaly lntar woven 
hyphae dtb inflated oalla of 35 on dlaau spore print 
pink. Spores d.S - 7.3 a 3.S-4.7 pm, avoid to ellipsoid, 
hyallss, inaaqrloid, thin walled with one or nore rafrs- 
otiva gettulea. Sasldla ]4-}).4 s 4.M-7.4 faa, alaveta 
with 4 sterlgnata. Cbailooystldia and pleurooystldla 
absent. Hyamnophoral trama regular, hyaline/ hyphae 
4.4-7.5 to IS. 1-19 am dtsau Plleal serfeoa an oplautis 
of thin walled, hyaline parallel byphe of 5-75 am dlaau 
Claam oonasatloas absent*
Kdlhlllty - Cnoallent
Season - south west awn soon
Distribution - Coileoted from Mavellkkara and

Kottarathara daring JUno 1984. Coam- 
only oelleatad and oonannsd by local 
peopls and la known by tha looal name 
'Arlkooau'.

and Ooossena In Bull. Jar. Sot.
Brux. 31c 314, 1951

Sporophores solitary or scattered growing on 
plain fields. (Mate vxia> Pilaus S-12.S on dims., at



P l a t e - V \ \ a  T7 . g lo b u lu s  s p o r o c a r p s  w i t h  
e x c a v a t e d  t e r m i r a r i a  in  th e  s a n d ^  s o i l -

P l a t e -  v i t  b  J . .  g l o b u l u s  S p o r o c a r p s  sh ou tin g

the bldck long pseudorhtzd, globulus pileus 
Ulith perforatorium.
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flirt glcbooo sad M — 'Mi—  (tajlag so or oqpudtag to 
iiw m  - Moptnltto or applanato with • poorly 4i£l- 
M d  ortout* porforatarluau svurfaoo polo fell oopla 
(Hrod*!]), ihlnlm, mooUi to slightly fibrillose, 
oCtoo snrtlag radially almost to tho oontro. Margin, 
thlii, at first involute and remaining inflamed m n  
aftor •sponsion, banallulao (no. white to pinki • ■  
broad, arowded with lanallnloo. Contort white, 19.MI 
x 1.9-2.2 on above ground/ aylindrio, solid, sarfaao 
whitish, fibrous dsvold of any valor struofearos, expan
ding slightly below ground lovol (1.7-2 an) and than 
fandng • long si on dor taporing brownlrti blank pssudor 
hisa (19-13 x 9.7 on) (Plato vxib) sporas 6-a x 3-4 sa, 
ebovaid, ollipsaid, Spore print pink. Basidia 24-33 x 
7-6.9 un, olavato, bearing four storignsta. Chello- 
oystidla polynorphio, hyalino. Plourooystia rara 29.39x 
13.20 psu Hyomnophoral traaa at first bilatoral baa cas
ing sUbragular* *11 hyphae laok damp oennaations. 
Bdiblllty - Bxaollent
Season - South host and north Bast monsoon
Distribution - Call acted from ooastai sandy loam

under coconut plantation mixed with 
eashew troes. Puthenthape, Trivandrum 
distriot. Conn only known as 
"Paranbinkoon ".
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tmitaBWi itSESaSBaU •nd »*• > Halm in Man.
Aaad. sol. last. ir. 64*72 (1941)
ttwochonu d m u m u  Bark, in Hooker, Uond. Joum. Sot.
6.489 bis (1847) prqparte, non H. cbrusaaua (Fr.) Fr., 
Spisrlala, 331 (1838)
Aoaxloug ajsrooarnua Bark, and ar. in journ. uinn. soo.. 
Bob. 11*337 (1871).
*. IntamLataa Bark, and Br., IOC, Cit, * 537 
A. aaiolua kalahhr. in Oraviliaa 9*111 (1881)
Hyaena, aaloia (<caleht*ir.) saao., ayll. Fong. 3*297(1887) 
Kntoloaa adaroaarnmn (aark. and Br.) Saoe. loa. Cit.*687 
E* totaraCa (Bark, and Br.) saoo. loo. Cit. • 692 
Collybla niorooarpa (Bark, and Br.) /. Hohn. in Akad. Hiaa. 
Mian Math* natar XX. 117*993 (1998)
!!• alarooarpa (Bark, and Br.) Fat. in Bull soc. Hyoat. 
Fr.29* 213 (1913).
gTTWHtt alorooarnua (Bark, and Br.) /an oversea apud 
Hayna Matt. pi. aedari. Ind. aar. 2, 1*76 (1927).

tariHituw Baall in Baa. Aool, Bot. Airis. 21*327 (1932).
g.yVfrCTU.3 wAorocarpa (aark. and Br.) singer in uioydla 
8*144 (1945)
laraitowyoaa aarohlonala Otiaro in pros. E.Air.Aead.2*113 
(1966).
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T‘ microcarpus Sporocavps 
natural h a b ita t

P late-ix

Sporocdrps of T microcarpus var. S d n -  
t d l e . n s i s
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Sporopher* growing la ltrg* ausfcara on tha ground 
and la lawna. (Plata VXZZ) Pilaus 9«S-) am dlis., ass* 
panalata to ooovax, axpanding, oatoonata to papillata. 
surfaoa whitish to araam aoawtian pala brownish darkan- 
lag oehraaaous at tha oantra (PU-12-aco) dry, glabrous. 
Margin antirs, and laoiaad. Uusallalaa aubfraa to sdoa- 
xad. thla, whlta to pala oraam, arowdad 1-2 an broad, 
with laawllulaa. Contaxt thin, «hiu ooaaisting of 
intarwowan hyphaa 5—13 as dlasu Raastlon with Malsar's 
raagaat lMsylgid. atlpa 2-4 x 9,9 slandar, whitish, 
straight, oyiladrlo attaoaatad to form a paaudorhlsa 
shlsh la not dlatlnot, (port print pink to flash oalo- 
urad, spares d-d.9 x 3,7-4.8 ua ovoid to olllpsold 
hyallaa to pala atraalaaoua, lnanylaid, thla wall ad with 
ana or sari ralraotivs guttalaa. (rig. 9a) taaldia 
29-39 x d-d jtm, olavata. Challosyatldla and plaarosy- 
atldia aisdlar laoaaataat and of tan rarw ld-43 x 9-ldpas 
pyrlfora to oyiladrlo, Myswaophoral traaa ragalar.
Plloal snrfaoo aa aploutla of thla wallad radially para- 
llod hyphaa 1—4 sat dlasu All hyphaa laok alanp oonaa- 
otloaa,
Edibility - Kxoallant
Saason - sooth waat and North East msoon
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QtitrlbvUoD • caUwtti from all tha lenUtlM through 
out th* itata. A in— on mushroom grwlag 
in largo nuabars during Uw monsoon sum- 
•on giving tin ipfntnnot of spraading 
rlga grain on tha aoil hanoa it is loya
lly knoam u  "Arikoen•# oollactad and 
aonw nul by tha paopia at tha Stata,

Tandtagaaa ularoaarpua (baric, and br.) Haia (ana Mfefc* 
lanaia Haim, Man. Aoad. sei. Xn«t. rrana 44i73 (1941).

Sporophocu growing in groups or aoattarad on tha 
plain ground. Pilaus 9.1-0 .8 on Pilaus 0.3 - 0.0 an in 
dian. (Plata Xx) ooova* to plana coovax at maturity with 
oantral snail usbo; surCaoa striata, glabrous, whita 
(Kr41-d)> nargin antlra, raraly. Icbad. faanallulaa fraa. 
lass orowdsd, whitish, thin, with Caw lansllulaa. Pilaus 
surfaos a rapant apioutiar hgrphaa nada up of aylindtioal 
units, 23-15 x 7-13 pm. Contaxt wary thin 1 an think; 
hgrphaa 4-13 pm, thin wallad, branahadr raaotion with 
Malsar's raagant thin lnaoqrloid. stipa ayllndrioal l-2.Sx
0.1-3.2 am, solid glSbrcMa without psaudarhlsa. Spora 
print pink. (Plata X). basidlospora short, alllpsoid,
4.7 - 4.3 pm, hyalina, lnamyloid. thin wallad. basidia 
olavata 17.24 x 4.7 pm, tatrasporia with starigmata up



m 2i*=i
stigw ot J w l n i n U l  wphatmr <  t. ahtttt

stagu of Timm waoaar— fit of dlffasoat atrootauraa la 'am ''dovalop- In a Wfjnftl ogl oil dUIHUfl Caploto Stloa PandaMOt aparo- Pilau oarp 1 length cdam. T.aagth Ddaau

1. ipbonlo 24 (UdMOO to Mb«l*OM obito, N U d 1

2. Clom bad 48 Hiiidlot alow* bad U  dapt with raand hood tad abort qrllndrleol atollu Pilaauo nglao dark broom la a oil our.

18 8 3 3 3 3

3* Maordtol aloagatian 72 ni a u  oa-i atlpa dtfforon- tlatad* Pllaua glttooo broom and olaald. atalk tblok, broom 28 8 IS 7 IS sadUfanatlatad 7

4. Pa wider hi aal 
Ot*Q»

98 fllau dlotlootlr aoopono- late enalib ohltc with pcaadaaat brooaaiah aafeo. Stipe rudiaantary. Prad- Mot bloak paaudochlaa wfcfch paahea tha organa upomrda.

- 43 - - 15 11

cn
(Contd...... 2) 00



fUgti of NMMTMwot of d U ftrta t (t n a tn n i la  ■
la  h Hacjbologiotl obaraetora C5opX9Ea------------

aporo- Pllooa
_____________________________________ 92SE__________

S. ipigaal 129 Tha allpa and tha pgander hlaa aleogataa and fhl rtam aad alowly poabaa tha p&l- aaa region ahora tha aur- faoa of tha aall and anrgu aa anall eonvax to glcboaa
72 18 12 98 12

6. Epigsal agg

7. Iplgaal elongatic

8. Mature

Pi labrown, aaooth aad vlaald 144 with oantral dark rataad atw. stlpa abort uhlte, thlok aad solid.
PUaua laaraaeea la dlaau,148 atlpa baoonaa pronlaaotalongataa# white oyllodrl- oal anooth. Paeadorhlae long aad tapexlog.

192 spocooarpa attalaa full alaa atlpa aloogotaa fully aad tha pllaua laoraaaaa la die/ ooovax to plaaooonvax. crea- alah brown anooth aad vlaald nargla antlra, aurfaoa with polotad dark brawn parforata- rlua la tha oaotra. Paaudor- hiaa long, taparlag aad aalarotlaad*

81 28 19 129

92 38 1 9 129

18

18

112 98 21 139 18
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to 4 n  long, oiu odg* iwtwoMiphsiM. Chclios/fUdU
almtt 19*23 x 6-9 ax with largo v*aul*a. Tlovrogyotl* 
dia alraia to pyrlfora 19.29 x 2*19 p  with larga nooo* 
low thin wallad. 0111 tnao rogular with hgrphaa M I  pa 
broad.
Edibility * maallaBt
saaaoa - north mat aonaooa
Distribution - C a lla o ta d  txoai dsbris of tsndts air-

■arias aaan in groups, co&lastad daring 
Saptodwr Ootctoor 1999 from Panniyoar, 
Cannanara and Trlvandrua distriata. 
Cooaaoaly known aa 'Arlkoon'.

Pavalopasatal aaplwlogr of Im AIm b i i  ntatei
aawalBp— ntal Morphology of £. rcfauatas wbioh appa- 

arad eoaswnly in two looalitiaa. vis.. Vailayanl and 
Fayad (Trlvandrua diatrlet) warn studlad in datail daring 
tha south wast and North Hast post a m  soon parlods.
•aaad on tha aorphologloal diffarantiatian, sight atagaa. 
Vis.. Spharulaa. Clova bud. prisnrdial alaogatioa, psaa 
dnrhi aal stags, Epigaal button, spigaal agg. Bpigaal 
alongatlon and Matura staga wara obaanrad and daaoribad 
(rabla 2). Tha first four stagas of growth aad davalop- 
•ant war* hypogaal whila ranalnlng four atagaa war* 
apig*al. (rig. 7).





Fig 7 Different stages of development of Termltomycee robustus

I Spherules

II Clove bud stage

III Primordial elongation

IV Pseudorhlzal stage

V Eplglal button

VI Eplglal egg

VII Eplglal elongation

VIII Mature stage
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O P  T& in t't& n tgtjce-S rorftc+stius
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i m m U o n *  of taraltarla frn dilfanat plaoaa 
rmtltd tha p w a n w  at lugi nuofcar of tpharalat all 
anr tha taradtarla. Thla tiny apharulaa twrnty four 
houra eftar ite firat appaarmnoa davalopad into glo- 
booo, whlta, aolid, atruoturaa of 1 am dlaa. Critical 
ebaorvatlona of apharulaa la vortical aeotiona ruvaalad 
an undlffarantlatad p&laaa and atlpa and tha whole aph- 
anlaa appaarad aa a tiny knot of hyphaa.

Altar 48 h of davalopaant tha globalar apharulaa 
warn tranafomad Into a ahape of clove buda with round 
head and abort cylindrical atalk. Tha apioal glabooa 
thlok ngloo alewly davalopad into daap brown, aaooth, 
aolid pHoua (8 on dla.) and cylindriaal undlffarantl- 
atad region (atalk) oonalatlng of atlpa and paaudorhlaa 
about 8 an In length.

Tha third ataga of dovelopomnt, via., primordial 
alongatlon (72 h) ravaalad dlatlnct thlok globoaa dark 
brown, aolld pllaua of 9 am dlaau, and a atlpa with tha 
alaa of 15x7 an. During thla ataga tha rata of growth 
of atlpa raglan la more than that of pllaua roglon*

Zn tha paaudorhlaal ataga, paaudorhlaa forma tha 
predominant atructuro waaaurlng 15 x 11 am. Tha paau- 
dorhlaa la dark brown and thlok and tapora tower da baaa.
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Dm  pilous Is cooperatively snail sod oonvnx with s 
brownish usfco.

Za tho epigeal button stags (120 h) the pilous 
■urges just P e n  tha soil as snail glctooae to aonvnx 
structure with a abort rudlaantary atlpa. Pilaus sur- 
law greenish brown, snooth, vlaald whan wot. Tha peeu- 
dochlsa dark brown, fibrous, 98 x 12 nm long below tho 
soil.

Tha fifth apigoal ogg stags of davalopnsnt (144 h) 
revealed the following structures. Pilaus 81 nn dlasu, 
a sag snul ate brownish, anooth. vlaald whan wot oontrol 
dark mlsod usfco. Stipe short, thiok. white, oyllndrl- 
eel, anooth aad solid (28x19 an); paaudorhlsa 129x18 an 
dlasu, near tha soil larval taparlag towards tha tip 
(3-8 an), root llko fibrous brownish blaok and salerotlsed.

in the oplgaal alongatlon stags of 188 h fron tho 
aphorula ataga tha pilaus expanded and laareaaed to a 
dlasu, of 92 no. Pilous dark brown In tha oantru with 
broadly apialform parf aratarlun and pala brown towards 
tho n r  gin/ n r  gin antlra. Tha atlpa considerably elon
gates to a alas of 38x10 ■■■ whioh oalargos Into bulbous 
baas (10 an) just below tho sail level end again abruptly 
norrowa down into a long brownish black soloratlsad 
paaudorhlsa of 123x18 an.
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A t  final nature ataga after 192 h of development 
deplete tha leet ataga of dovalopment of tho sperooarp 
and la dboarvod growing aolltary above tho tormltaerla. 
Pllaua 122 m  dlam., oonvna to plena ooovnn# aarfooe 
dark brown in santre, pain sroaadsh brown towards margin, 
smooth visoid whan wot. Perforatorium broadly •pinlfonu 
Margin straight, raflanad and lnalaed In tha old apaoi- 
nan. atlpa 98x21 am aylindrloal waootli whlta and solid. 
Paaudorhlaa long, deep brown to black, fibrous, solero- 
tiaed 135x19 wm la si as tapering toward* tha basal region 
whloh aads la torndto a odd.
Ip vitro studies on tho dovolopmintol morphology of
£• MfaWteM

To study the growth of fungi an tho Mbs, thrno 
productive tarnito cobs wore aaoavatad, tranafarrad in 
sterile glass troughs, brought to tho laboratory and 
Incubated. After three days laoutoatlon, strands of ayoe- 
11a davalopad from tho sab and grow upwards. Outward 
growth of nyoalla from tho beso of tho oab was first 
Initiated by a nuatoer of robust leading hyphaa, whloh 
hranahad at fairly wide Intervals to form progressively 
thinner branshas. Sana of tha branohaa reashed to tha 
U d  to which they baoaaa oppressed and grew towards all
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THwrrttiw «ad Hwtdlty inaid» tad atfwHi 
tht eo«*>« oi T. rdtamtaim

Xnalda tha sori> Otttald* the soob

T«tp«ratur*
°0 » . M 28.2)

a a d d itr
(Fameataga) JM •9.93
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direatians. la suah a — nner that tha wtiw  aufam 
of tha trough b eases aaww d  by thoao orseplng hyphaa 
whloh latar ansstowoesd. Thaaa hyphaa war* latar 1dm* 
titled as ipaoiai of xylaria. within a period of throe 
wants thaaa hyphaa became tough and dart and davalopad 
Into long black stalks. Zt was alao Observed that aph- 
ar ulas did not aatabllah any further growth in thaaa 
oabs. These raaulta ware repeatedly dbaarvad in all 
tha ooafes under study.
ftwHmr &!*>&&ttlt

J w m a*A.jatA vnevair
turaa and huaddlty of tha aodb of T.

Tha data relating to tha temperature and humidity 
given In tha table 3 revealed that there was not enoh 
variation In tha maximum and adnimem temperatures Inside 
tha tareitarlum and in tha surrounding soils. Mast awe 
and alnlHua temperature recorded inside the coaf> and 
surrounding soils wars 31.2, 2S.1. 29.3 and 27.3% res
pectively. Sasuits showed that tha cabs ware slightly 
warmer (31.3°C) relative to the surroundings (29.5%). 
Hevtanm Internal huaddlty of 13) par gent was reoordad 
lnslda tha eosfc while It was 86—98 par oant In tha 
surrounding soils wars 99.8 per oant and 83 par oant
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—
NOU*
to r*

C «U «*
lOM

O lt W m tro -
«an PH Aah

t-M M U L 9.4 17.93 38.88 9.022 4.9 3.3
9.4 17.91 38.99 9.923 4.3 13.3
1.1 18.93 37.93 9.928 4.3 8.3
1.1 18.1 39.99 9.924 4.9 7.3

M U •.7 17.3 37.3 9.324 4.3 7.3

Vatau&u. 8.9 17.33 38.33 3.928 4.3 13.3
8.7 17.93 41.94 9.923 4.9 7.9
8.8 17.33 43.13 3.321 4.1 8.3
8.9 17.91 39.33 3.327 4.3 9.3

M u  8.8 17.33 39.7 3.333 4.4 4.13
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respectively. CbMmklau showed thee the acefes were 
fully eetureted with weter npovr>
Chswical cosposltlcn of the 8ad» at t. robeatus end
s* haiau

The ehewiael coaposltion of the eoafes of T.robuatua 
end t>3lUUL titan in the table 4 showed that there wee 
ap significant difference le the total noisture, cellu
lose, aatbon, nitrogen ooeteat and pH* me wolstura 
percentage of the ao*a of T.rObuatua end T.haisAl were 
8.8 and 8.7 respectively. The cellulose, cartoon and 
nitrogen content of tha aofebs of T.robuatua were 17.72,
39.7 aad 9.92Sg/179g OH respeetively where as la the ease 
of T.helwll It wee 17.S, 37.5 end 9.924g/177g OH respeo- 
ively. The pH values of me ccafes of T.robuatua aad 
T.halnll were 4.4 and 4.9.

I eolations of other fungi Iron six sasples of 
tendtaria eolleated from different localities revealed 
the oeeurrenoe of 19 species of fungi belonging to 12 
genera. The results Obtained are given In the fable 3 . 
Aanng the 19 species of fungi Aspergillus and Xrlarla 
were found to be the predoainant fungi In the aontos.
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Table -S
rmgl isolated from tha w b »  oat ̂ .rcbmtm

' ’ "' Nam of fungi '" ' ' ""'
Asoar alllas oloar 
V  flavua blah 
A. areass (Ahlburs) Coha.
Jygtfgmvt «p*
P e n ia l11turn ap . 

stssBtnlias iflBUfkttBBM Hurt. 
rosarium fltllU (Cards) saoo. 
rusarlue ap.
r̂tfinrfrrm «p*

10. ^ H M ^ n  doroota
11. Se> nlgrloaa (Klotsoh) Dennis.
12. £. multiplex
13. Xylosnhera sp.
14. ailoaledlua rosaua (Link) Bainler
15. Huoor sp.
u. apgoftpftai >p>
17« eesraatokatia ftp*
18. Altarnarla sp.
18. Torula sp.
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»p «a lM  ci t «w ltM  M w a irtid  with moo.

Ho* M at of Taraltoayoaa app. Nana of u n d u  app.
X. T. rdtmatwa YrtTwni (»•«•& )

2. &  UkflU. 2flaa£2**£as* sm eM aigu
(Heiag* aad Holag.)

9. £. alvnaatua Sdattasssaa a flW M l <*aaraann)
4. I* Odoatotiaiaa d>»au (Raatour)
S. 1* dterew flM t MBHtotoSm.1 * tB U  <*«*»ur>
« . I*  afettaasaa.

/ax. aaatalanala OdQatotfaa abaaua (nab«r)
7. f. atriatua S3tqW C TH  SZSSfcU
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T o ra d to a  a ss  o o la to d  w ith  th a  t a a i t u H

B U fu m t  t o n l t *  ip w i v t  u » o a U t « d  w ith  d if fe r e n t  

K M l « *  o f  t t t n l t M y s u  w ar* id w s U f lt d  u d  U i t e d  T a b le  < 

S t m i  fou n d  th a t  O d on to tern es  was th a  a n a t eoanoni 

t e n d U  g t o t n  fou n d  th rou gh ou t K e ra la  a a a o o ia te d  w ith  

thOSO ■ U h N O M .

O daw tstonaaa A oaua m i  fou n d  t o  b o  o o a o e la to d  w ith  

th o  to ra d ta a y oaa s p o o l o s  b e lo n g in g  t o  p ru to ra d tcu ya o a .

Tho root of tho toradtoagroos apeoios bolonglng to tho 
aobgonua eoteradtanyees ahowod apoflelty In oaaoolotlan 
with different spools* of tondtos. fi. tfmg|| £. 
bariou*. 0. rodoaMnl and &• gpooloaj ahowod syabiotlo aseo- 
alotlon with £. rObustus. - T. olw oatua and
T. atrlstua respectively.
P o s ts  o f  H a t t S M B t t  *P «

Tho g feL X S B U  w *  *«u u d  t o  b o  th o  ooaaion

p o s t o f  d i f fe r e n t  to ro lto o y o o a  s p . Tho b o o t la  was fou n d  

t o  In fa s t  end  fo o d  th o  is r g r l.o g  o s  w a ll o s  n a tu ro  s p c ro - 

o a rp s  w n loh nods th o  sp o rooa rp s  u n f it  f a r  a eo o u a p tlen .

M tort 9* M il 9ft .thg pretatJUfl H W l«lW i l

SLXi-fltiSSttl
s tu d io s  on th o  o f fo o t  o f  s o i l  a o ls tu ro  f a r  th o  p ro - 

d a o tlo n  o f  sp orop h oros g iv e n  In  th e  ta b id '?  r e v e a le d  th a t
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T«fclO-7
Inal do no* of <paw<wp> In t. m » u t M  In Irrigated 
pad non lrrlpotod (Control) u o t u  a»«i«

**•*   a?t j w r o m p  — caa________NO. No. ot tondto 
anti Irrigated Noa irrigated

1 • 27 27
2 • It 11
3 • 29 14
4 • 19 19

Total 24 01 S3

Moon 3.3* 2.22
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tho OH b w  at sporoeorps oaargod froa telly lnlgtM 
piota was w l M  (81) whan aaspamd to tho noo-lrrl- 
fttod plot* (S3).

la octer to stute tin growth ahoraator of t.t t e H m  
oa dU<«(wt Htta, tiinw* u  wall u  sporulos Mr* 
lnoaulotod osoptlaolly in dlffaront solid and liquid 
— flla. Myoollal growth t u  not ctosorvod in oil tho nodla 
lnoaulotod with tlsanoa. But aaonty growth was dbasrvod 
In teboooa's aodlua (Solootiva oodluai) at 39% loooulotod 
with sphorulos Tabla 8 . Hwriow radial growth obtained 
waa Id am (Plata X).

of 9B VW h

Growth of TaraAtotsyooq aphoruiaa at dlffaront tast- 
poratuxos waa atudlod using tho Bobaooa's solid nodluau 
Tho dlshaa war* iaoubatod at 4 dlffaront tonporaturoa. 
Wl*.# 23 %  25°C, 33°c and 35°C. (rig. a) Observations 
shownd that — wlnucn ayoallal growth at tho fungus was 
cbsorvad at 39% (18 tm) fallowed by 2S% (13 an). No 
growth was Obaarsed at tscqparaturoa 4bsn 39% and bolow 
2S% .
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Effect of different sources of carbon

In order to find out tho best souroe 
of carbon far the mycelial growth, dsxtrose- 
■altoee and lactosa were Incorporated In the 
beeel solid medium. Qhoorvatlooa revaaled 
that cellulose </as the test source of 
carben showing maximum radial growth (16 mm) 
followdd by maltose (14 on) mad lactose (10 mm) 
respectively. Growth was poor when glucose 
was used as carbon souroa.



Radial groMtli of T. rdwitw on dUIwwt solid madia incubated
at, flKEtfPts ^wgffiateuaa iAA Jwi

Tatole-6

garataro 23% T e^ p a ra tu re  2S Ĉ T em p era tu re j A  Tapvatan »^C
H ad iu a in c u b a tio n  l a  days In c u b a tio n  l a  d ays  in c u b a tio n  la d ays  in c u b a tio n  in  d ays
________ 3 4 6 8 13 la  a 4 8 8 19 13 2 4 4 8 13 12 2 4 6 8 13 13

Potato
dextrose - - - - - - -  - - - - - - - - - -  - - . . . .  - -agar
Oat msal•gar - - - - - -  - - -  - - - - - - -  - - - - - - - -
Nutrient•gar - - - - -  - - - - - - - - - - -  . - - - - - - -
•aboraud■•dia - - - - - -  . . . .  - - - - - -  - - . . . .  . .
Purkayastha'ssyntheticmedia - - - - - -  . . . .  - - - - - -  . .  . . . .  . .
Caapek'aagar - - - - - -  . . . .  - - - - - -  - - -
Richard's■a alum - - - - - -  - - - - - - -  - -  - _ .  _ _
Rabaaca'a
media 3.5 3.6 11 11 12 12 9.5 3.8 12 13 14 14 11 12 13 14 15 16 13 11 12 13 14 IS

•- aii
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Kltrt,tttftt wi.ftflmw m  *M g w u u
TtM rasults int t w M  U»t Um rata of growth <f 

tho Mogul mi aoro or loos mm in tho oooo of oulturao 
IngriMtoi in tho light and darkaaas. Haxliauu growth 
( 1 M  woo attained on tho 12th doy of inoufcatlon in 
dartnaaa whilo tha oorraspooding MoiaB growth dhaaroad 
la tha oaam of oalturas lnoubatod la light was 14mo*
g w p t w t t w ,m w

Studios aaaduotad with sin sabotratas far support- 
lng tho ■yaolial growth rovoalad that tho sUbstratas 
waro oowarad with non-baaidt onroata oqroalluai altar 48 h 
Of incubation.
M ttrtttrt w iw  <a gqwahact

Tha nutrition valuo of tha sporophoras ot six 
opaaias ot Tgndtooyoai wns asoaaaad and tha rosolta 
obtalaad ara glvan la labia 9 . Tha truo protaia 
ooatoat was hatwaan 28.99 ^113 g and 29.49 g/199 g dry

found to havo maxiwuai 
protaia ooatant (28.99 g/133 g dry aattar). Hlniaui* 
protaia ooatant was obaarvad In tha easo of t.robustas 
(19.84g/199g dry aattar). Tha oartoohydrata ooatant was 
hatwaan S1.92g/199g and 48.1g/199g dry aattar. Haalaaa



ftblfl
miitlw w l w  of dlftfpt ipattgmii mgp.

am* j n M a
(«/i<XHr »>

CiMqptnto
lg/l99g oh)

m(g/199g
OH)

Crateflfera
(g/lOOg

OH)

Total fra* 
— ilWHOlte(gA99gQH)

Ate »«rvt.*

1. £> r t M W 1I.M >2.23 4.4 S. 900 9.425 7.0 8.9
a. 1- ba&aLL 24.79 33.19 2.S 4.4 4.042 18.5 11.4
3. T. elw«t«i 23.44 S3 .92 3.5 4.4 0.42S 8.5 19.5
4. £/• 22.39 49.1 4.2 3.1 0.838 12.0 8.9
S. T. ■teWBMWi 29.4 44.1 3.8 3.2 0.82 10.81 8.1
4.£.* ■tawotnm

v«r Mnt«lw«l» 21.4 S9.01 4.4 3.2 9.741 8.27 7.8
7. I. alcfadii 22.19 49.2 3.9 3.1 8.82 11.9 8.1

cr



77

1. fcyala*
2. H lstldLaa 

3* AfflaiM 
«• bmmwIm 
S. Valia*
I. Nakhioolaa 
7. Zaalwaola*
$9 liMMlM 
l. lyiMln*
U< Fhaayl aiaaia*

♦ %te pnMQM*
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carbohydrate content (53 .22g/l>:jg dry natter) ties ct>ser
ved in the case of £. clvpeefcws. The fat content ran
ged between 6 and3(S^t33g dry matter and the maxi nun 
was recorded In the case of I, rObuatua (6g/190g dry 
matter). The orude fibre value ranged between 8 .8 and 
3.2g/139g dry setter. Ten essential amino acids were 
detected in the sporoearps of Teradtoswoes rcbuatua 
end ere listed in Table 19 .
Preservation
Qebvdration

Visual observations of sin samples of dehydrated 
aushrocne kept in dosed polythene bags and in air tight 
containers preserved for e period of 3 to 12 months 
revealed that samples ware free from adorebial spoilage. 
The samples kept open were deteriorated within one week 
end d— gad by mag got n and moulds lika khlsocua and 
Asoeroillus.
Powdering

Powdered samples kept in sir tight containers end 
polythene bags remained free from any adorobial spoilage 
far a period of tea nontha. The samples kept open rema
ined only for e period of two weeks which subsequently 
deteriorated*
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(tang* of f m b  aperoaarps of Terwitomyoea 
rtwnai under ntrlgantlon n v u l d  that the aaagan 
whiah were kept in open polythene begs remained freeh 
up to 46 h of at oarage. The samples started shrinking 
end showed brown disooiouretion after 72 h of storage. 
Organolsptio tests also showed no taste difference after 
cooking "Che sanpie kept for 48 h developed a bad flavour 
and was found to be unpalatable after cooking, iasplea 
kept in aioaed polythsoe bags showed that after 24 h of 
preservation aaouamatian of eoisture in polythene begs 
and ooaing of dark brown liquids from the mushrooms.
Suoh sporooarpa were unfit for oaaiusptloo end decayed 
salting e foul srasll.

SXnVQBMVk Aft
fresh euehrooms in epigsel egg stage were harvested 

aieened and preserved in different ooneentretions of 
brine (1 to IK) for six weeks, visual observations of 
the preserved mushrooms at different ooaoentrations of 
brine revealed that the aushroosu retained more or less 
original colour. Organoleptla tests of the above saag&ea 
genre moderate sooeptsbillty. The data (Table 11) showing 
the microbial assay of preserved aushrooas conducted at



•rial growth whan preserved la S, 6 and 7 par oant brina 
up to four weeks. Tha raaolts indioatad gradual redu
ction in bacterial population as the concentration of 
brina increased. Actinoegoetes was absent in ail the 
treatments throughout the experimental period.
Blanching

V isu a l o b s e rv a t io n s  on th e  b len ch ed  apecinmna 

packed  l a  p o ly th e n e  b a gs  k e p t  a t  room ts a p e ra tu re  showed 

th a t  th e  aMShrooms rem ained f r e s h  f o r  o n ly  fo u r  d ays .

The saom sample kept under refrigeration remained freah 
up to one week. The blenched spedmen kept in sterili
sed jars remained freah up to three months.
atftttaq .■pUattjaHB

The samples which wars preserved by those methods
r e ma ine d f r e e  o f  m ic r o b ia l a t t a o k  f o r  n p e r io d  o f  s i x  

m onth*. Both th e  p re p a ra t io n s  w ere p e ls t s b le  and had 

a  v e r y  good  t e s t e .



DISCUSSION
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The M n  buaid sllMttt conditions and diversity 
la sails of the state favour the luxuriant growth of 
a wide variety of fungal flora, no sustained effort 
has been mads so far far a systematic study of this 
highly prlasd ssoulsat nstlvs maorofuagl. hasuits of 
tbs prosost prsliwdnsry stats ulde survey aonduotsd an 
the oeourrunos of Temltanyaoe flors of Korols revealed 
the iansnss potantiail ties of this state to support 
tho growth of this sscsilsnt spsoiss of tsradts sgsrlo. 
First stop to asploit this protoin souras is tho syo- 
tamatlo aoiiectlon. identification, detailed da earl p- 
tien end doeoMntetion of eMb speoies slang with the 
pieoe of sosorronoe end the ssssows of its appearance. 
The moat detailed accounts of this intriguing, peieo 
tropical mushroom ganus Tarndtoanroes Hein and its relat
ionship with tarsitas were those of Hein (1977) nainly 
fron Central Afriaa end Sstre and Bstrs (1979) in India.

For the present study of Tarsitcmygeq species of 
Kerala. Intensive end extensive aoileotions were nede 
during the south west end north East monsoon periods 
daring 1984-85 in 92 localities, identification of the 
collections revealed the occurrence of nine apeaiea of
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Tarmitoewoaq of vhloh seven belong to tbo aubgenera 
M t n l t a g M i  and the rest two pratermitamyoes.
Based on feba salami pink odour of tba upon print it 
la grouped under rhodoapacua (singer 1961). D m  resu
lts of aaeroahanioal coats performed on freah Materi
als in aooordanaa with -atling (1971) show no narked 
or eonalstont dlfferenee between apealaa and wns reoor- 
dnd as inamylaid.

The athno ŷoolegioal data of tba nine spaelaa of 
TnrmHomruaa ware also aollaotad as far aa possible 
from the natives of tba stata.

In order to document the moat ooemon apaoias of 
tba state, their frogianoy of aeourranoa and abundance 
ware recorded by oolleeting same apeolea repeatedly from 
thirty two loealitiaa of tha stata with apaeial refar- 
emoe to several pleoea in Trivandrum diatriet. tfcssrva- 
tloos showed that £. aLgtyWTmi I* BKgTWfegMI.

and £. rohuetus ware the moet oowmon and 
widely dtetributed spaelaa throughout the state irree- 
peative of soil typo. Bhevani Qevl (19S2) reported tha 
ooourrenoe of £. I* BSfeWKaUt the
first tine fron Kerale. Bose end Bees (1949). Helm 
(19S2). dBtarajen (1979), sethe (1989) and
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o,
{•aalsvathy (1984) also reported the ooourreooe of 
£• A T O W 1 a u  ">d !• w  Mflteywtl> from
different parts of the aountry.

Though the people of Merela used to ooliest and 
oouum |i mlereoarpus spp. from tine lwmaaiorlal no 
syatesmtia study has been asda la the analogy aad taxo- 
noods aharaeter of this speslos till Bhavanl Devi (1982) 
gave a detailed acaouat of the sMshrocm flora of the 
State* This saall fungus with a maxi sum baaldlaaM alas 
of 2*9 on eoours la swarms over large ana. Peeudorhisa 
aad a proalaeot perf eratorluis an leaking la T.aiorooarpus 
and £, gL«T9WmH w  «ea$9ieai&£« ■»* “‘•r differ 
mainly due to the colour variation of the plleal surfeoe. 
In X* ■toroaarpaa the odour of the plleal surface ranges 
froai gnylsh white to onaaiah white Uhlls la T.giaro- 
oerpus var yntelenala it la always Ivory white.

Holm (19S2 and 1977) has th o ro u gh ly  d is cu ssed  X* 
m jorocarnua (subgenus p n t e r a l t a n g o e s )  and l t a  v a r ia n ts ,  

whlon showed e p ig e a l  d eve lopm en t, la c k in g  p aeudorh ls a  

and have a  r e g u la r  hysM aophoral tram a. T y p ia a l T . a|laro- 

carpua I s  n o o g n ls e d  by i t s  sm a ll s la a  and i t s  appearanoa 

l a  s p a o ta cu la r  swarms on the ground . Ha ob sarvod  th a t  

s p e c ie s  of t e r d t e s  appeared  t o  have adap ted  t o  some



P l a t e  - X ld T. heimii ^ r o u j i r  ̂ on /><5rc/ cjyoutkI

P l a t e  - XI b T. h e i m i t  o n  t h e  t e r m ' i t ?  m o u n d s

W
m
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ohaage in £. ■tarocTpua. Za this aaee taring rainy sea
son when tha Angus is about to fructify tha tamltes 
habitually ahavo away tha outar layar of its fungus aad>s 
aad spread than on tha surfaoa of tha soil above tha asst 
share tha fructification occurs. No dasaribad £. qlaro- 
oarpus var. saatalanais from santal la Bihar.

£• niaroaarcua is oaa at tha aad ooanon spaoios 
oollaotad aad oonauiaad by tha natives aad is loaally 
m oaa by tha aana 'Arikooa' baoausa its appsaranoa rsaaa- 
blad diite rioe grains qrwd on tha ground.

J. hat nil, rhe nedlum si aad spaoies of Tenajtonaroaa 

was found to grow gregariously ooaslsting of hundreds of 
fruiting bodies la a group la tha forest soils of tha 
state. Ccitloal observations of the aporophorea aolleotod 
fraa tbe different iaosllties in the forest area revealed 
that tha tamltes la the undisturbed soil below the thiek 
vegetation used to build epigeal Mounds and tha baaidio- 
earps davaiopad in aad arauad the nouads have short psea- 
dscbiaa, (B- 1 0 on) ooaparad to tha basldioearps with long 
paaudorhiaa (2 >-30 an) acdlooted from the hard ground 
sites (Plata XI a and b) Za tha first oaaa tha taradta- 
rlum was loaated la faw aentiasters below soil above the 
teraite neaade where as la the second ossa it was looated
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at at depth of 25-33 am. Plata XXas Observations showed 
that tha laagth of tha poaaderhisa depended upon tha 
depth of tha subtersnian ternitarla. flw above ctoserra- 
tioa corroborates with that at Haim (1932) oho aonsldored 
that tha alaa and form of tha termite fungi ware to soma 
extent influonoed by the pooltlon of tha aoaba. Pilous 
of this apooioa was flashy with broad tud>o. atipo strong 
and solid with prominent aaouluo. HateraJan (1979) das- 
orlbad £. t̂ataa,*! as a now spoaios by sabstantlating tha 
aaatroatiag ohoraotars of £. (Berk) Halm ublsh
olosoly reeedsled J,. Psaaant aollaation also
roooafclod opoaias of t«opiota by poaooaoiag whits pilous, 
thlak snnulus and psouliar odour whian are tho distingui
shing mocphologiosl features of t.eplota. This oould be 
the reason why Helm (1941) and Poglar (1942) reported it 
*• «MS«4«K«I (Berk) Heim and !fea£gLtB&2&&
albuminosa (Berk) Pegler.

Though J f  he l oi l  i s  l e s s  common l a  t h e i r  d is t r ib u 

t io n  th an  £ .  rob u s tu s  and £ .  m lcrooarpu a end m a in ly  oon- 
f ln o d  t o  th e  f o r e s t  a re a s , i t  ap p ears  t o  b e  eae  o f  th e  

major fo o d  itasm d u r in g  th a  season  f o r  the t r i b e s  end 

p e o p le  who l i v e  in  th e  n ea r  suburbs. 'Pexuntcada* is th e  

name g iv e n  to t h i s  f l e s h y  Term itom yoaa s p e c ie s  b ecause



86

of lt «  long psoudorhisa looking like a whita stick. sinoo 

they ogsttr In largo M * «r *  daring tho season, It  forms a 

papular oommodlty of tho loaal narkot.

a a t t O T H  r i a i m  bolonglng to tho «*genero 

sutemtanyoes la  tho aoeond aoamon aad popular Tonalto- 
nwaaa spades dlatrlhutod throughout tho atato lr roapoot- 

lo* of soil typo and physiography* This largo robust apo- 

oloa la  always found to ooour above tho hypogoal termita- 
slum of Odoatotorwla brunnaua. loseted 29*33 am bolow tho 

soil lonal. Honoa it  la  oharaotorisod and dlstlngulahod 

by dork aplnlform perforatorium and long bleak, fibrous 

psoudorhlaa. Tnoso two proadnont and striking characters

oako tho spooloa uniquo* Hora again cbaervatlona in tho
fh ^

proaont study oarrsboratoa with tha obaervation of Holm 

(19S2), Holm (1977), icberi (197.9) and Shaven! Devi
7 A

(1982) roportod this spooloa from Congo, Taabla and India 

reapeotively. Sines thia spooloa is acaaaonly oollootod 

and oonsumad by tho people, it  is  <cnown by several verna- 
onlar nines vis., Uppukoan, Mosathandan, tUlanpulappan, 

Pom ms a 1 an ate. oaoh revealing tho distinguishing ohara- 
otora of tho sporophore. Zt is  interesting to note that 

oolleations of Tormttanygos globulus wore mado from tho 

oooatal sandy loam soil in Trivandrum district.
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Ooourruno* of this fungus during ths non soon period in 
tho sandy soil appear to have soas oloee relationship 
with the vegetation of tha area vis* easbev trees and 
ooooottt pales. It is observed that the teraitarls 
Odoetotoresa cbeaua is aade up of eestieated oashew 
leaves and root bits of oooonut. £. globulus has a 
eediue si sod gldaular pilaus with a perforatorium and 
10-13 on long blaek, fibrous and abruptly narrowing 
peoudertiise. 'ParaaWaln koae* is ths loosl nsam given 
to this amah sought after mshroam providing dallaioua 
daily dish for the local people.

T. stristua is found to oocur in red loam sail 
above ths hypogaal teraitaria. rhs pseudorhiss though 
long. Is net fibrous and brownish blaok like r.rcbuatua 
but sead hollow; eruaaish whits and slightly tapering.

t t W H f  ‘rixgf £» aw.teaat »ni l-aOr
estus hove larger pilaus and aodsretsly developed pseud
orhiss than £. adcrooarpus. Perforatorium is vary sharp 
and spiny in £. glypaatus broadly spiny form ii T.oarfo- 
raaa. They are looelly known as Mullukoon and 'Arikoon'.

Growth, occurrence ana distribution of mushroom 
flora In a stata generally depend on rainfall and svul- 
ltollity of suitable substrates. Ths results relating
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to the periodicity of occurrence o£ all tba al^>t spades 
of Taraltomwsa shoved a poat monsoon maxiaa while £. 
mjgrooarcns exhibited a monsoon aaxlaa. rig. 9.

Oixan (1963) «io studied tba influence o£ rainfall 
00 tha aeaaooal production of T. atriatus observed that 
fruiting of trcploal Xanaitonvaaa qip. oeours during tba 
rainy aaaaon. The sporophore production of £. atriatus 
la confined to aoptaabar-Moveabor rains. Ha aiao reoor- 
dad that 2-3 on rain par day initiated a flush of aporo
phora production. Ha observed a two phaaa period a pre
rain period of primordial induction and a post-rain 
parted of sparophore maturation.

Studies ware oonduotad to db serve tha different sta
ges of development of £. rebustus. This spaoias has been 
sal acted for tha present study, haoauaa of its common 
occurrence during the aaaaon. /ery littla study haa bean 
conducted to know the developmental morphology of tha 
termite growing fungus, probably die to tha difficulty of 
maintaining tha termite ooabs in the laboratory, m e  pre
sent study is tha fere moat attempt in tha country and 
also elsewhere in tha world.

Xn an attempt to study tha different stages of deve
lopment of I. robuetua oloaa observation? we re carried out



P/dfe -X IC  _T heimii s hoeing lono pse u d o rh izd

Plate-xii T. Ypbustus Termitari'nm Shouin 
IjJh'tte S p h e r u l e s
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(rat tha nyoalial naittoitloa of tha fungus in tha 
tarnartarla to its apigisl Maturity stags. Bight *ta» 
gss vis.j spharwlss, d m  bud, prinordlal aiongatlon, 
Pasudochiaal stags, apigsal button stags, apigsal agg, 
apigsal alaugatlon and naturs stags wars Sbssrvsd idan- 
tifiad sad nasnd aaaordlngly. tang thsss stsgss ths 
first tsar stsgss of growth and dovaiopaant wars hypa> 
giasl whiXa tha ramalnlag four stsgss wars apigsal.
Tarsi tarla am f t  ad fron diffarant pXaoas raraaXad tha 
prasanoa of Xargo auatoar of paarX whits, gXObosa, solid 
strueturos oaiXad apharuXoa or 'ayootata' (Haim X977) 
all (Plato XXX) oaar it. Tha spharuXss in vortieaX 
saotioa flhoaod a tiny knot of hyphas without any dlffsr- 
anoiation of plXaus aad stipa. (Buller 1958)

Tha spbasttlss gradually dovalopad into a s l m  bud 
stags showing slight diffaronaiation of stipa and pilaus. 
Xn this stags tha fruiting body rasoatolss tha ahapa of 
olova bud without showing any diffaranoiation of stipa 
aad psoudorhiaa. Xn ths nagct stagas sis. primordial 
olongation tha antarlor and of tba fruiting body was 
stout and ehiox a on slating tha primordia of pilaus and 
stipa whila tha poatarior portions narrowad down to a 
distinot dart brown psoudorhiaa. a oharaotariatia af 
tba ganas.
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Psoudochlsal stag* n p n M s u  tha 4th stago of 
dawslopaant of tha fruiting kody, Za thia ataga tha 
rata of alongatloa of poouderhiaa la a m  than tha 
rata oof I m l o p m t  of pilous aad atlpa. As tha gro
wth of tho fruiting body 1* negatirâ geotreple, it 
aioogataa upward pushing tha pilaua and atipa ragion 
towards tha soil aftar 4 days of davslopaant. On tha 
fifth day tha glcbosa pilaus aaargos just ah ova tha 
aoil laval* with a Mart solid atipa ragion still bo- 
low tha ground* This opigoal button stago la followod 
by tha opigoal ogg stago wharo tho pilous aad atipa 
lnoraaaas in sias. Bpigoal agg stago is tha idaal 
tins for tha harvust of tha biaaldiooarp* baoauaa dbsat 
rations hawed that harvastad flashy bodiaa 
soon gat spoil ad duo to tha infaatation of inaaats and 
aaggots and soda than unauitabla for oawuptlOB.

On 8th day tho sporooarp raaohas its naturity 
stags. Tha pilous anpandad to a diaau of IS on* with 
polo oruaadah brown aurfaoa aad a broad eantral perfo
ratorium. Fruiting body is usually horvastod by brac
king tho atipa at tho soil loval leaving tha long oab- 
torranion paaudochiao. Tha results of tho prusont 
study ruvualod that tha parlod of saturation of tho
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•parnMiM of rtmitai aoy rang* fra* 7-e day*, 
at win (1982) raoordad a alallar dbaarvation aad raportad 
that £. strata* nqulrad a parlod of 8-19 day* for tha 
sporophora aafeuratloa.

Xa tha praam* study an attai*pt was also aad* to 
stuty tha aooiogy aad syahlools of Toraltoawoo* oaourr-
ing la tha stata. Many werkors hova studiad la datail

(Hentiee 1934)tha aooiogy aad synbloal* of Taradtoavoas *p. ̂ Batra 
aad Batra. 1983, sands. 1988. idbarl,
1979).

Tha data ralatlag to ths taoparatura and huaidlty 
showad that thara was no slgniflaaat variation in both 
tanparatura aad huaidlty laalda tha oat aad surroun
ding soils. This findings agrsa wall with tha vlaw* 
of prowlous worhar* (Mukarji aad Mitra. 1949. Krishnaand Saha
1969, Batra and Batra (1979 ).

tha ahmtoal ooapoaltlon of tha aodw of T.r*i«tu« 
and T.^jgy^ showod that thara was no slgnifiaant differ- 
anoa In tha total aolstura. oalluloaa. aerbon. nitrogen 
oantant aad pH. Tha ooc8>a are asdo by tarnltss using 
alanst alallar plant satarlals. This oould ba tha raa- 
aon for tha inslgnifioant variations in ths ohandoal a op
position of tba sodts of two spoolos of aaahrooms. Tho
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n aio tan  p u o w ttg *  of tha o M i  of Taradtonvaaa wan 

8.•  and 8.7. AlnpeoM in  aoiXs that am  support vugs 

tatioa a n  aataratad with watar vapour (Buokawn and 

Bndy. 1909). thnm fan  i t  sty bo ouporrtad that a ir  

surrounding fungus gnrdana la  also  aataratad. raw 

orit&oal data a n  ava ilsb ls  fo r so il m dsturs o m M a t  

within tan d ta  naats aad tha a ffo at of tsnpsrstun  

gradients that ax ist with In  thalr nnata nn oonpand 

with tha surrounding so ils  (wolr. 1979).

Tha oellu loso and ssrbon oontaat of tha aontos of 

Tonal tonycoo sp. wers auah hlghar than tha nltrogan aon* 

tant* This la  contrary to tha observations nade by b a tn  

aad B atn . (1979) who found that tha nltrogan aontant 

of g,. cftnaun sodb was oonalotontly hlghar and tha a a llu - 

losa eom apondlngly lowar than that of par m i l  raw 

■ ata ria ls . Tha h lgtar esllu loos aad carbon aontant ctos- 

arvad in  tha pnsant study could ba attrlbutad d n  to tha 

h igtsr carbon and osllu losa  oontaat of plant dsbrlsas 

u tllla a d  fa r  tha p n p an tlen  o f tha cosbs by tarsdtss.

The pH vuluos of tho ooofcs w an In  tha acidia nngo  

of 4.4 ond 4 .9 . This Is  In  agrsonsat with tha findings 

of B atn  and B a tn  (1979).
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Mnataan (pMlti of fungi aould b* iaaiatad fra 
tha tarwita oori>«. Aaong tlw fungi iMitted, imnraillM 
u d  ftluin mt« U w  pndealMnt ooaa* Siailar d b m m *  
tlona w n  aada by pmioiu worker* who otwdlad thin 
tropioai nuhroana Patch (1997) i w i a M  nwwfrar of 
apaeios of Xvlarla fra tlw tarwita aooba. Zn tho oba- 
enoa of tondtas tlw oapraphytie fungi Multiplied in 
t>w ao*>o. Hoin (1992) cboonrad fungi lih* admit 
nlaripaa. Poola* nmaor. Cooholooporluw.
V¥TtrT1I3M* **>• •to* la abandoned ooafca. Xobarl (1979) 
iaaiatad traty novon apaaiaa rwprwranting ttwntwn 
gonnrn. Ho nloo apeaulatad that tha atranda of admit 
apaaiaa in naatioatad by tho taradtaa aad utiliaad for 
building now ooabs whara a* tha ^harulaa of Taradtoawoaa 
ax* uaad a* additional aupply of food and aouroaa of 
altanlaa for tha taxadtaa.

Odantotarnaa ap. waa tha aoat qon on tarwdta ganara 
found throughout Karala osaoalatad with Tamitomroaa ap. 
Batra aad Batra (1977) haw* atuddad and astabllahad tha 
xalationahip of SdSfftSSS&BBS. W  *»lth Tarwltawroa* ap infind (5o\-r oIndia. Batra (1906) hava alao afeudiad tha ecananaalio 
rod* of Qdantotaxnaa ap with Tarndtaayoas ap. Tha aaao- 
oiation of Odontotarana mp with diffarant apaciaa of
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TarwHmarn n  ap i w « M  in tha presaut study ippiir» 
to haws an «bU««U naaooiatien with teraltea aa rspor-p a Q Ad
tad by Plearaa (1904). Ha haa aiao ldantlfiad tha aaao- 
oiation of Htfannt npsotaa of odantotamaa and othar 
gsosra with seven apaalaa of tanttaa w i in laabla.
Za tha praaant study Qdontotarwaa waa tha only genera 
aaaaeiatad with r«ralto«nraaa apaalaa.

Tba b e e t l e g a s & b & B B U .  <»* to be
tha oowaon past of Teraltarcyoea op* Many inaaota of 
tha wood eating groupa belonging to Calaoptra tan baaoaw 
nutritional Specialist a and poaaaa intra-cel lul ar aytaiio- 
tic fungi. Tha calaoptra beetle reported in the preaent 
atuiy waa found to infest and feed the energiag aa well 
aa nature aporoearpa whioh might have also been resulted 
in ayvfelotlc association.

The auabar of sporoaarps eaorged tran dally Irri
gated plots week at »1 warn when gnpand to tha non-im- 
gatad plots. The present results oonfina aad aataad tha 
general dbsarratiena that fruiting of tropical Tamdto- 
■ 5 U  «PP* ooours during the rainy seasons. T.atriatua 
flushes during both rainy aeaaona (Alaaoadira. 196V and 
Olsen, 1983).
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M s m  (1983) «biund that tba production of fruit 
bodlaa of J. appoaro to ba trigarrad in rasponaa
to a latga amok of rain* Ha alao snggastod that a 
final) could ba indnoad dtuclng ntd-dry aaaaona by irriga
ting «ba aoll aorfaoa nltb anfflolaat wstor.

scanty growth waa dtaanad an tha aalld Rabases*s 
■adlua at 39% aban Tatailoawoaa Wbuatna waa iaoonlatsd. 
alow growth of TaraAtoawaoa hntva boon rapcrtad by Haia 
(1977) and nawly laolatad cultures a n  ganarally alowar 
than thalr sub laolataa. Maninn growth of tba fungus 
waa dbsarvad at 30%. Growth was laas balow 39% aad 
abows 90%* Batra and Batra (1979) nada alallar dbaor- 
vatlona. This oonflrna that tha option f ssyaratura for 
tha growth of tha fnngns rangas frn 29% to 39% ontOK K
aalld nadia aappartad with Tarious autriants giiras lndl- 
oatlon of tha laportanss of ayid»lotle nlatlonahlp of 
tha fnngns with tarsdtas for propar growth and ipoetplwta 
protection. Ghosh and sangupta (1978) laolatad Tnrnlto- 
awoas la a oonplaa solid saUua utilising dantrln soltfela 
stareh at a tanporaturo of 38 to 33%. Thoy ebsarvad 
fllansnt alongation up to 7-8 days. Howavar, ôbari (1979) 
noordad that whlta ophnrulas did not grow artificially 
on any of tha nadia triad at dlffarant taopsrature.
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Poor growth of tho Angu on solid oodLo e b M m d  In 
tho prooant (tttdy onphaaiaoa tho laportonao o£ tho 
qnOiotli relationships of tho faogos with torndtes 
tor proper growth u d  aporophore produotlan.

m o  roto of growth at tho twgu inoaboted in 
light and darkness woo aaro or looo w o  Indtootlng 
thot light and darkness hod no lnflusnos on tho growth 
of tho hngut

In tho psosont study at riant growth of tgndto- 
■wo* robuatua woo oboonrod whon oolluloao woo given 
oo tho ooshon sowroe. Toraltasraoo ap whooo noturol 
habltoto boing ternlt wastes oro eopthlo elaborating 
tha anayas aolluleaoa for tho easynotia brook down of 
oolluloao oro wall odoptod to 11 pro ■ oollulolltla 
tratoa. Botra and Ootra (19VH <te sorted good growth 
of £. olbunlQoooo on oolluloao agar, sober! (1979) 
roallaod tho icgwntauKM of oolluloao daeaqpooltlen,  ̂
tho life process of tho termites as thoy derive tholr 
noln oauroo of aotobolla substrata and energy tram 
oolluloao. The ooologloal rolo of Tarmltomyooa In 
termite ceofct. for the ligno-aeliulalitic daoaapoaltioa 
Has boon wall Ooaunontod (loberl, 1979 and Rahman, eno Ross 
19B3).
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tand Chandra

Though anay workars Furkayastha A(1979) Batra aad
Batra (1977). 9ssh aad ssogupta (197B), zdtarl (1979),

and RossmannRahman (1989) ana Rabaaoa Tbonas (198f) atadlad tha 
pftyalologlsal and aaltaral aapsat of thaaa sutualistla 
fungi, a m  has suaoaadad in datalning appracisblo ay- 
oollal growth la any of tha as din tsstsd. In tha pra- 
sant study al so s»»rW moult haws baan obtalnad svon 
aftar rapaatsd aapsrlnsnts ladleatlag tha lnflaaaoa of 
oom unknown footer for tha sgoailai growth aad aproad 
of tho fangaa, Trials wars aiao oondootod with tha ooa- 
aty aqroaliai otaok oultura to toot tho offloaoy of dlff- 
oraot ntakntos for opown production. Cboorsatlona 
ahowod that thara was eohploto dhaanoa of opaolial gro
wth of tho fungus In any of tho oubotratos uador atady, 
Haooo furthar lnaostigstlons to otawdordlao tho culti
vation nothndo rooalnsd anoaooosofal Indloatlng that 
asm dotallod studios havo to bo sondaatod In this aapoat,

Tho truo protoln aontont of tho sporopharos rangod 
bocwoan 28.99 g/199 g to)29.«9 g/199g dry nattor. Wukli 
(1971) eould obtain eruda protala approximately 36g/199g 
dry nattor la ths easa of Taraitoayooo sp. la Uganda.
Zn tha ptsaaat study astlaations wars mada far ths truo

and Rossmannprotaln oontant of tha sporpphora. Rohnnann , ilMl) haa
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content
reported IS per sent protein in T. eye eel a. Ten esseo- 
tlel anlno aside have been recorded which la in agree
ment with the findings of Sane at 1914, Mukiibl,

and Rossmann (1980)1971 and ftohraaaâ  I M  carbohydrata, fat aad crude
fibre valves obtained are in agree want with previous
workars(sanQ g£. 19M and HaKiibi, 197fc)

Various wsthods ware attempted for the preserva
tion of Tarsdtofoaa rcbustus. This laolwdad dehydra
tion, powdering, refrigeration, preservation in brine, 
blenching, pickling aad ketohup. all these conventional 
swthods were found to preserve the mushrooms for prolon
ged or short duration storage. Dehydration and powdering 
and storage in air tight containers aoald prelong the 
shelf life as it present the nierebiel spoilage «ad arr
est the ealluler aad extra cellular ansymatlo activity. 
This nathod is laas expensive and aould be easily adapted 
under village conditions.

Refrtgeration ia a conventional method of storage 
of fruits aad vegetables for shorter duration and in the 
ease Of Teraltospwee ap also tha shelf life was restricted 
to 48 h under refrigeration as in the oaae of many other 
muahrooaw.
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Ona at tha oaeeeoe aathoda at ptaMintiaa at 
■uhn«M &• fnwnlag thorn in brina solution, 
taxwitoaarqaa ap could also ba praaaraad in brlaa solu- 
tioaa of 5, * aad 7 par vast atraagth. It waa alao 
found poasibla to praaarva Taraltoawaaa br adopting 
blaashiag or ooovarting into ploklaa aad katohup aa 
in tha oaaa of othar aagotablaa.
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A Stata vida survey waa conducted during tha south 
Hast and North cast monsoon porlods in 1984-*85 and nlns 
spooloo of Terattaayoes vara oolleated. idantldod and 
raoordod Iran thirty two localities. Among tho nlno spe- 
olaa of Tom ltomraoa oolleated and identified r 
£* olvnaatua and £.glSE281E0UL « »
first ruaorda for Korala.

Ootallod doaorlptlon of tho morphological and nloro- 
aooplcal oharaotors of tho nlno sposloo umro roaordad in 
tha data ahaat along with tha athlnamgpoaloglaal aad gee- 
trooosda data oollaotad from tha local people* Informa
tion oollnatod from tho loaal paopla however, ravaalad 
that all tha Taraitomaaa apaalaa vara actually balng coo- 
aamad in tha region undor survey and that saoh apaalaa aro 
know) locally oo Uppukoon, Arlkoan.Pamkinkooa. NUasnuleppen.

During tha survey observations on ths fregaonoy and 
Intensity of occurrence of tha nine spaalas ahowad that
tr'AasaaMs&M* L-Asssassseu *«. •*» ustus
wore tho moat oosnonly aad teundaatiy eoourrlng mushrooms 
distributed throughout tha stata. irrespective of soli type. 
Observations on thalr habit of ooaurranoa also ravaalad
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that T.robuatuj aad t.aS&SSii* — *»
•bare the hypogeal termite carafos# while J*lt2£SS&E£Hfl. end 
r.nucgoaar^ua rer santalenals ooaurred in widely scattered 
groups of more then hundred sporoaerps shore the eaettered 
termite aoflfcs. T.helmll ooaurred la groups of more then 
hundred eporoaarps shore the pertly eplgeal termierle T.
gbataaSiar lraXs&ite&» u “  £«g»£-.qr.via «xao
appeared in well eaettered groups of 25-51 end 10-25 sporo- 
oerps above the eUbterrenlen aonbs.

The results relating to the perlodialty of oocurr- 
enoes of different speoles of rarmltomyces Indicated s 
post monsoon (July# October) maxima for the six species 
belonging to subgenus Cuterndtomyees end s monsoon (June# 
Septeober) maxims for the two speoles vis. r.mjarocarcua
end t«53EkS£2SSQ2212. var* the subgenus
pre terrai tomyce s •

Studies conducted to dbserve the different stages of 
growth and development of r.rcbustus from mycelial stage 
till maturity revealed that different stages of develop
ment can be divided Into eight stages via. spherule# 
oolvsbud# primordial elongation# pseudorihal stage# epl
geal button# eplgeal egg eplgeal elongation and mature 
stage. The first four stages of development were hypogeal
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and took 1*2 h u  attain tha 4th stage of development 
via. paewikiehlaal laoahloa peeadorhlae fomed tha aaijar 
part of tha speroearp. Tha next four stages of develop* 
Mot via* apigsal button, apigsal egg, apigaal elongation 
aad ■stars stags were aplgaal aad took 94 h to attain ths 
sMturlty stags. Crltloal Observations of tha different 
atages of growth aad dsvelopmsnt revealed that psaudorhlaa 
aad perforstorlaai plered aa laportant rolo in the hypogeal 
dsvelnpwsnt of tha sporooarp. Zt was also observed that 
ths length of ths psoudorhiaa aninly depended an the depth 
aad looatloa of terodtarla la the soil* Za vitro studies 
oa tha dsvelnpawntsl Morphology of T.robe etas revealed the 
abeadaat growth of the sgoella of nrlarla la all the 
eaperlannts*

The data relatlag to the tanpereture aad huaidlty of 
ths ooeto of T.robustes and air rounding sail showed Iasi* 
gnlfleant variations* Neat new and stnlsis teaparatore 
reaordad inside the scab and surrounding soils were 11*2* 
28.1, 29*9 aad 27*9% respectively. The banldity recorded 
wed 199 and 99 per sent*

A a imperative study of ths oh— d pel aompositlon of 
the eoebs of T.mSmstus and Aowe d little differ*
enees in ths total smlsture content, oellalo— , esxban* 
nitrogen and pH.
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iMlttlnu of othor fungi from tho tornitarla ctotai- 
nod froa different localities m w l t d  tho ooourrenoe of 
19 ipMlM belonging to 12 goners indicating tholr possi* 
bio rola In oollulooo doaoagioaltlen in tho aavlroaasot. 
Among tho 19 qoolM laolatad, apoalea of * spared. 1 lus and 
xvlaria ware found to bo tho predominant fungi la tha 
oobi>

Species baloaglag to Odontotaraaa waa found to bo tho 
aoat acmmon tamita oasooiotod with diffaraat apooiaa of 
^orajtoavooa la Kerala. O.Cbsauq waa alwaya found to bo 
aaaoolatad with apooiaa of Torajtoayoaa atcroonrrxia.

During tba oourse of tho praaent study tha bootle 
Mbly»W» alaotlalaala waa found to bo tho ooamon post of 
Tarajtoawaaa. tha baotlo was found to infast and faad tho 
aaorgtag aa wall aa nature sporoaarps and turn than unfit 
for acnauptlia.

studios on tho offoot of solI aaiatura for tha predu- 
otlon of aporophoaos ravaalad that tha mufber of sporooarp a 
aaerged froa tho dally irrigated plots we-s nora whoa oom- 
parad to tho non irrigated plots, haong tha sight aadla 
toatad hahaaaa solootlva nadiua was found to ba tho only 
aadlua for tha nyaalial growth of T.robuatua. Haxinua 
nyeallal growth of 161 an waa db served at 32°C. Mo growth
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m b  aokload at Mvuttuni tbon 19% and below 25%.
Stadias on tha effect of light on tha nyoellal growth 

of T.robuataa ihowd llttlo dlffaranoa la tha rata of 
growth oultaraa incubated la tha light and la darkness. la 
vitro stadias on tha bast source of aaztoaa aad Nltrogan 
for tho ̂ fstUtl growth of tha fungus indicated that oellu- 
lasa was tha bast souxoa of carbon f ollowad by naltasa and 
laotosa. growth was poor whan gluoosa was usod as oasboa 
souroa. stadias on tha nutritive value of seven apaaiaa 
of Tarnlionsoaa showed that naxlwum protein aontant of 
2S.59 g/199 g dry natter was Observed in tho oaaa of f.halnll 
while nlalnun protein oontaat of 19.84 g/100 g dry natter 
was recorded la tha oasa of t.rtauatua. Ten essential anino- 
aelds ware dotaatad fron f.robustua.

Stadias contacted to test the suitability of different 
substratesfor spawa production revealed that all tha aix 
substrataunder study failed to support any ayoalllai growth 
of tha fungus.

Stadias on tha preservation of tha sporooarps revealed 
that dehydrated sporooarps aad powdered sasples of the sane 
can be preserved la closed polythene covers and airtight 
containers for ten sooths, fresh sporooarps of feradtoairoaa 
could be stored in open polythene bags for 40 h without any
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tula differenoe. m N m U o n  in various ooasratnklon* 
o£ brine indieated Uwt aiordblal contamination is vary 
low at fin, six sad seven per oent concentrations kept 
for four waks> Observations also showed that bisnobsd 
specimens kspt in atari 11 sod glass Jars remained trash 
upte five swaths in room tseparators* Mhila ths sasples 
paokad in polythene bags remained Crash only for four days 
from tha sans treatment kspt samples undsr refrigeration 
remained fresh up to ana weak. Sporooarps eould be pioklod 
aad stored for six months without aioroblai spoilage.
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Appendix - X

AdMfc#

Agaric
Aav&old

A ns s t u p i n g

Aanulua

Arealsta
Attentate
seeldiaa

•ulbeee
Buttons
C h a ilo a y s t id iu a

a l m t e

nontext

ObOSSAKT

-  { U l i  attached to the stipe with their 
entire width

- any «Ul fungi
- sol our motion with Helaar's reagent - 
Mask or tllptUy groyish if amyloid, 
brown to purplish brown when pseudoaar* 
laid, yellowleh if lnaeyleid (negative)

- fusion between hyphee or branshoa to 
fora a network

- e ring like partial veil, or pert of It 
round tho stipe after expansion of pllevo

- divided Into amen sspints by arasklng
- narrowed, tapering
- spore aether sell of bosldl onysetee 
bearing spores oa short storlgaete

- enlarged at the base
• yQUflQ tUNB^ilkM oip
- syetld&ua la the edge of a gill
- slab like
- the hyphal mess bstwssn the eeperlar 
•irfeoe end sabhymenium or treat of 
beeldleeexpe



cuticle
Cyetidle

Splgeous
ribrllloee

fnt (gills) 
Glabrous 
Grogan oua
outtulete
Hygrophaneus
Hymnlvim

Hymenophore

Hypogooua
incised
Involute
beoerate
bemslieta

Obovedd
Ochreoecu*

- outermost lay or of oap or ofclpo
- otorilo, unioallulor light colour largo 
cells ia the hymenlum of Bosldiotqyoetes

- above she ground
- ecgoitd of longitudinal fibres or hairy 
filsnoot

- gills that do act touch tho stipe
- smooth, not hairy
- growing ia groups, but not in tofts
- spores with one or many ail dropista
- having water socked appearance ebon wot
- o fertile layer that bears aithsr baaidia 
and basidioaporoa or asci and aaoosparea 
ainsd with pnraphyaas etc.

- tha portion of the oarpophoro which boars 
tha bymanlum

- subterranean, growing underground
- pilaus margin as if cut into
- margin (of pileua) rolled inword
- os if roughly cut or tarn
- having gills
- inversely ovate
- colour of ochre, deed yellow or iron rust 
colour



Ovatd

fatfontotlw

m « w

flxlfea
nMiasysUdlia
Peeudorhiee
M flm d

serrate

Sporophore
Squaaoee
Stipe
Striate

Wdrtiy— wlaa

- spaces widest near the paist of 
attachment

- dork oaloured spiqr projeatioa in tho 
aentre of pilous

- that portion ad osxpopbore whieh m a M t s  
n S M U  like aep

- pear shaped
- oystidiuja oo the sides of the gill
- s root like extension of the stipe
- turn beak (margin of pilaus)
- toothed, like edge of a sew
- fruit body of t xuahrooe
- having aeelee
- at— . stalk of fungal fruit bodlee
- aerked with tiny atreeks
- tha layer of Interwoven hyphen between 
the hyanluai end trana giving rise to 
beeidle

- underground habit, hypogoal
- oolour of tanned leather (doll yellowish 
brown)

- the tissue lying between the hyaeeial 
layer, usually ooasleting of deneoly 
packed or looaely laterwooea hyphee



v«u

vissid

« * • - • mtcal aoaHlog Ute tti In m  at • 
ahiald

- vmllr M m M N i  ilmkun or i w m t u  
apidsr m b  lias* Zt amlcpa tha part 
er tha ootiro sarpoph oro

- moist, atioky
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Appendix • XX 
DATA SftiE&r USED FOR THE MUAFHCDQGICAD DftSCRXFTIOM 

Cf MUSHROOM

a a u i w i
SI.Mo. Data oS collections
Collected by I Mftlityi

(/il lage/TaluK/Di at.)
Final Identification«
(Confirmed by

S M O M f l
order*

Family*

ttlllli
Common name* ooaal name*
Soil type* ' /egetation*

substrate«
season* Xen*>. R.H. Rainfall*
Any other information on climate*
Others*
Habitat* Terrestrial/iigniaoloua/Kplxylosa/boprophilou*/

Humicoloua
Habit* solitary/scottercd/Caespitoae/Orcgarious
y x u u e when young* Coniaal/spherioal/barnpanulate/convex
shape* At maturity* InfundibulifornvAmbonata/^roadly usbonata/

Cang>anulate/Ustoilieate/Eplanate/Conioal/ 
Convex/Petal oiVfr label lif orm/kuoronata/ 
Dupre aae d/Dimidi ata/Resuplnata/



Mbaa yang «

Si M l

At meurlty i
Colouri
tm a n  i m V h tim sA iM h y/iw iM iW

H lfnphaiw it^'fiollti^irtUH taan^

I W m u m i i

U ifu t  i aawofcVSoaiy/bttgosa/tssgnlosi//IsaiV
strl*MiZDry/»ytt«eUeee/Veiutlaoue/ 

Paboaoonfc/strigoM/Suiaato/f a—ntOM/ 

Alnol«t«AulaoHA iooooaa/Punetata/ 
{Uvom/RIvuIom

Mt g U  • Sarrato/sarrulata/saootVunJuia&a/
M n m V lw ro lu W t’lS b r iiW ta a lM V

uiM^ltoraiuu
Islon auttlogi

Cootaxt « CoiouXl
Altar guttingi

!• Malaar'a raagaatt Aaylol4/Peeadeemylal<VXn*aylei<l
2t Oman vitdti « ...................
3* Phanoi «..........................
4* Suiphcvanilin i ...........................



I

A m o g m o t  i namofr re</PtourrintAdn*ti/Ainia>A^
Itiwali

fthapt i Rounded aauioly or posteriorly/
lanoMitU/vmtrieoMi/^tioulait 

Texture i So£t/ferlttle/£er*ee0ua/wexy/rhlak
Papery/opaque

Her gin i draoottv̂ * a vy/serrateA' infer 1 ate/ben tate
else • tfuatoer per Cou
Gill trams « Regular/lrregular/bilateral/Xnverse
Cyetidla
lm Pilooystidia Sieei
2* Pleurooystidie h
3* Chailoaystldla I.
4* Caul oaysti die 3.

4.
Shape*

a« Ventrlooee/ b. Clavate/
43* Pillion/ d. flap! form/
e* l*agsni£orn/ «• Rostrate/
9* Snorusted/ h. Rostrate/
!• banoeolata/ U Pyrlfora/
tu Granulate/ X. Pointed/
flU Beaiced/ n* Capitate
o. Ueoythlfom/ P# Cylindrical
I« 2* 3* 4.



VHU.

»n* •
Col «tr •
m t a n  *
PStiUMI

U m  t 
Toxkur* i 
C A M  •

Pzaaant/Xbaoat VllMMl/Hltlal

aaAlaahy/aaooto/

WllOlt/ttMt

rioahjsASorioooM a/H porj/

rhla
auporlor bm^todlA ponM- 
loua/Xafarior/Xarrow fra point a 
AppaodioulatoA'lbrilloao/

m u
Praooot (stlplkato)/XbMnk (ooasilo)

Si m i

Shapai clmMb«lmM/:yliail(taAA«li4^Aloi^ 
Slaodoc/Sliork

Mttaah— nt to Pilaua■ Uatoral/boMoexiq/biitrai/Baaapiiiato 
toriaoai <atortoVSoBl|/Ptoooooirt/tfbWklnouo^

S aaaooatA aoaBtoaa^ibriiloM
M a n  autUagi Colour!
Altar auktlag •



bMotlaa with Malaor's
reegeofc
Bm A  Part

VOUVA

PnNaVkbiwt
•hap*
Colour
raxtura

Safora out&lag
odour* Altar outting
Taata

•POKE PfUMT 
Colour
othar datalla 

BABIOIA 
•iaa 
•hap*
stwrlgasfca

i n n s
C*l*ur
ftaaatlap ulth»
Cotton U m

• ta|lA4/>Mtdooqrl*lVtaavM4

• Olebular/Xaouiar atrip*a/Pua*l<V' 
■ulboua/shMthlag (Abwi/tenUitolr
daprMMd butt/Peeuderhlaotd 
Uhlalaaaa/BM — orphotd

• Paraltant/Kranaaoant
s rrM /M b*d/Sm gul«cAhtp 11X*

• soltAl*ahy/r«ugtv^Pap*ry

• l a r i ^ m i y A r t M m d i a n

m*. i  / a /  /  4 /

CyanaphilioAayaaophllla



N U a a r ' i  r a g m t  i  * ^ r l « i V > » n i i i i ^ r l a t V l M w i f l a t d

ihmpm * O n tV U U (itlatLAU dbaM /M b gldoowm/

ApiwltU/ZyliadrlulAuitfan^
A i i g i a « ^ k a U a i U i ^ \ r « n o W

MUwlit^N»weMl«M)wl4/
Abwwly IwUeai^UMtol^Mtaltk^ 
Pip ibtptV^rrtfon/tattoUtW 
M u r i fo r a A  l l i f a r m

(fig. )
ottwr ahUMtwrs «C •ponsi

A W  OXKU K M U l



KppmnOXn - ZZZ
COMPOSZtlOH or RKAOUirs, chsmzcju^ and mkdia void 

roll THS Btvor
i h w h u  m * ThmUtU

l» MlMr't rugut, (Malaar, 1994)
MUailw lodlda 1*9 9
Xodtaa - a.* f
aatar - 29 A
Chloral hydrata - 22 g

2. Potuilua hydroxlda - 3 par aant
3. Hydroahlorla sold - 1 a Ml«Ui
4. C aaoMCnM aulphuria said
S. rarroaa aulphata 3 par aant
4. PtMtMl a» 2 par aant
7. Farnaldahyda

Htdla

49 par aant 
attar

1. g q M W  d H t W M  MMf ■
fMltl potato - 299 9
Oiuoaaa m 29 a
*4» m u  «
Plat 11 ltd aatar - 1999 al
PH • 4 - 4.9



) •  B « t  mmml w r

Oaks - too g
*fl« H W - U  g
oirfclllad M U r - 1000 al
PH - • - «.!

Mlt Mknol - 20 >0 g
Agar agar - U«) g
MitUlad watar «m 1003 Ml
fiMB&lLMML
■aamaa 10 g
Mdt«a altnu - 2 9
Olpoaasslua phoaphata i g
Nagnaalua aalphata - 0.1 g
PoU m Ivw ahlwrlda 0.1 g
Farraaa aulpbata - 0.01 g
»gar*agar - «  9
QlatlUad watar - 1003 Ml
■Maraud aadta
Pwatroaa (Maltoaa) • 40 g
Hpkcna - 10 g
Agar - 20 g
MitUlad wtar - 1 fa
PH - 1.4



- 10 g
Beef Minsk - * *

UsklUsd n n r - 1999 Ml
- 29 g

PH S.8 - 1
ttC B xs*tia !ju m i6 titeJeS fca

Olnoo— - 19 g
Ob «  (lirtn - i  a

«M2P04 - 9.1 g
"fl*o4 »* ao - 9.1 g
n d n b w  ivdnsUsstte* • .*  g
Distilled Wksr - 1999 at
M m m 'i MlMUfS
CsUnlsss a* 19 g
(W 4) a 004 - 9.S g
K ee - O.i g
”*2^4 - 1*9 g
Mg S04 7H20 m 9.2 kg
Casl, m 9.1 g
O u t  Minsk - 9.S g
Agar-agar - 29.9 g
•aaoagrl - 9.1 g
Kanthaae - 9.309 g



DilUa aeld • 9*1 «

0 * U a  - 1 9

After aMaolMiag - dnptiayeln tulphtte - 9*4 91 

NnaUlla tod lodUa Nit - 9.1 9 I*
ElL&Ut

.-1

19.

Olyoarcd. te M  •
aa 3.3 9

tottw ohlodd* - > 9

oipoteaaiaa hfdrogu phosphate «a 3 «

N N M d w i  sulphate - 9 .9 i9

Calolvua eaattoooate - 9.9X9

Iron aulptete - 9.919

»9ar»aqar - »  «

MstUlad water - 1999 Ml

Paatroaa - 19.9 9

Paptena - S .9 9

PoteaaliM dlhydrogaa phONhatt . 1.9 9

naaa bangal (eoa park la 39.999 pi
Agar-agar aa 39.9 9

•teapitcwtfola (39 a^Utn)
BLaklllad water - 1099 Ml

P* te 4.5

M l



BIOLOGY OF TERMITOMYCES SPECIES 
AND STANDARDISATION OF ITS 

CULTIVATION TECHNIQUES

3y

SREELATHA NAIR G S

A B S T R A C T  O F A  TH E S IS  

subm tted n partal fulf Iment of the requ rement 

fo the deg ee 

M A S TER  O F SC IEN C E IN A G R IC U L TU R E  

Faculty of Ag  cu tu e 

Ke ala Agr cultu al Un ve s ty

D E P A R TM E N T O F P LA N T  P A T H O L O G Y  

C O L LE G E  OF A G R  C U LTU R E 

V E L L A Y A N I T R IV A N D R U M

989



IttU vtdi mxrrmy m m  oombattd telog th* Swth 
HMt n d  North sact m w  parloda in 1M4-C9 aad niaa 
s p o o ls *  of van eoilactad *nd Utotillad
fra thirty two XooaXitlaa of th* Ntata. >*ag tha ataa 
apaaiaa. £. halati. £. alvnaatua aad £. aiorooaron tar. 
aaatalanaia wan tha fint record Car Karala.

Oataiiad daaoriptiaa of th* aocphclogtoal aad 
adaroaoopioai aharaatara oC th* niaa spaoias ooilaotad 
wan rocordod ia tha data ahaat along with th* othiono- 
ayaolegiaal aad gactroaasdo dataila. *11 Tarajtosnra** 
apaaiaa war* araaaaly eaaaurad by tha local paopla itirtng 
tha aaaanna aad war* known by diCfonat woraaaular asms.

Cbaarwatioos on tha periodicity fragaoaoy aad 
lataoaity of occorranoa oC tha niaa m o Ih  ahewad that

& wkvmfm§ t-
rcbwstu* war* th* aoat oaanoaly oocurriag apaaiaa abend- 
aatly diatributad throupmt tha dtata* irraapaotiwa aC 
soil typ*. Chair habit o£ oceorraaa* alee ravoalad that 
S.* rabeataa and J. striata* w*n always aaaa solitary 
whila all tha othar opaaiaa occar gregariously oaasisting 
oC tan to haadrad cporocarps.



Tha rasults mating to tha pariadioity of oosurr 
ansa of diffaraat apooiaa of Tagadtoaeroaa indioatad a 
post itonaoon — *■* for tha aa*an apooiaa baloagiag to 
auhgaraii tntaraitoayoaa and a aonaoon aaniaa for tha two 
apaoioa vis. ^  ajcrooarpus and ■iorooarpaa war. 
aantalanaia of tho subganua pratarali owyoaa.

Studias oonduetad to obaarva tha davalopanatal 
morphology of T. ratouatus ( m  ayaalial stags till matu
rity ravaalad that diffaroat atagaa of davalopaaMt aaa 
ba dividad into sight atagaa vis. aphonia, olova bod. 
primordial alongation, paaudorhiaal stags, apigsal button, 
apigaal agg, apigaol alongation and aatura ataga. Tho 
first four stagas of dsvalopnsnt wars hypogsal and took 
192 h to attain tho 4th stags whils tho asset four apigaal 
stagas took only 94 h to raooh tha naturs ataga. Criti- 
oal cbsorvations of tha diffarant atagaa of growth and 
davalopnant of tha sporooarp ravaalad tha aignifioanoa 
of psoudorhiaa and parforatorlum in tha hypogaal davolop- 
aant of tha sporooarp.

Tha data ralating to tha tanparatura and humidity 
of tha ocd of J,. alcbuius aad surrounding tha anviron- 
mant ahowad insignifisant variations.



A goyinUTi study of ths obMiotl 3 apposition 
of the aate of £• robustus and X. hnisdl showed littis 
dtffaroaoa ia tha total molstars oantont, aslluloss, 
Miton, nitrogen and pH.

Isolation of othor fungi frao tha toradtaria 
dbtalnsd from diffarant looalitias ravaalad tho oeourr- 
anas of 19 spsalas of fungi baloaglag to 12 gonam lndi- 
oating thair possibla role in aslluloss daeoapositian 
in ths anviromssnt. Among ths ninatasn spsaiŝ  iaalatad, 
apsoiss of A«>fOrtJULHd ">i tiXktXt* *•*» fouad to ba tho 
pradoadaant fungi in tho sates.

spsaiss belonging to Qdoototorwis was found to ba 
tha mast aonao torsita assooiatod with diffaraat sps- 
diaa of Tarnitoniycas in Xarala. £. dbssus was always 
found to ba aasoolatad tdth its fungus naitaailst

*atseamd« Th» baatla Atelvooua ainaati- 
ninaia was found to ba tha aaanon past of SKSklflBSSd* 
Tha bootlo was found to infost and faad tha aaaargiag aa 
wail as nature aporooarps aad turn than unfit for 
aonsunption.

Fiold trials on tha offsat of sail moisture for 
tho produation of speroaarps ravaalad that tha nuabar



of sporooarps war gal from th* daily irrigated plots 
ware *oro whan compared to tha non irrigated plots.

Aaoeg the eight Madia tasted Hstoaeaa * s selective 
mediu* was found to bo tho only aaittun to support sca
nty myoslial growth of T.rotoustus. Maxim* mycelial gro
wth was observed at 33°C. Experiment# on tha affaat of 
light in ̂ roallal growth of £. robuataa showed no sig- 
nlfioant diffsrano* in growth.

la, vitro studies indicated that cellulose was tha 
bast source of carbon followed by naltoaa and lactose. 
Maxima protein content was observed in f.haled. 1 when 
compered to other spaoias.

Trials on tha suitability of different substrates 
far spawn production failed to support any ̂ eoiial 
growth of th* fungus.

dehydrated spormarps preserved in sealed poly
thene oarers showed maximum shelf life whan coopered to 
other methods of preservation. Though fresh sporooarps 
could be stored in polythene bags for only 48 h it wss 
possible to axtaad their shelf life when preserved in 
brine solution. Blanching and pickling ware the other 
methods of preservation of tha sporooarps of Taraitoawoo* 
triad.


