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INTRODUCTION

It has been predicted by Mr .Thomas w .Merrick (1966)*
f "

President of .the highly respected Population Reference Bureau* a 
Washington based private* non-profit demographic institute that 
India's population will reach 1*017 billion in the turn of the cen­
tury. India* will therefore* have to produce 205 million to 225 mi­
llion tonnes of foodgrains to feed her projected population. This will

i

naturally call for a production of additional foodgrains of 55 millionj
to 75 million tonnes in Just about 15 years. There is no denying fact 
that the 'green revolution* of which country seems to be so proud* hav 
not covered much to increase the protein consumption of the masses. Tti 

shortage of protein was around 61.0 tonnes In the year* 1981, India# 
being a developing country* can not afford to divert its resources 
from core sectors to increase the protein consumption of its masses. 
Again* the cost of input/output ratio in the production of protein 
food is estimated to be very high if otherwise it is not derived from 
alternate cheap sources. There are many such sources available in Indi 
with infrastructures of production. Mushrooms can play an important 
role in this respect because of their nutritive value* palatibility an 
direct utilisation. IIThe consumption of mushrooms to supplement protein food is { 
hot new in India* The tribal people with their well developed physi- | 

que and good health derive a major part of their protein nutrition 
from wild edible mushrooms found in forest areas. Recent studies 
undertaken on the mushroom nutrition revealed that mushrooms are very
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rich in protein (26.9%) and contain a good number of amino acids 
(leucine# isoleueine# valine# tryptophan# lysine# threenine# phenyl­
alanine# tyrosine# cystine# methionine# arginine# histidine) depic­
ting presence of high quality protein (Gray# 1970}• Besides these# 
several minerals like Ca# P# K# Fe# Cd# zn# Cu# fb etc. are also 
found in them (FAO# 19721 Baho g|| 1971? Bano et al## 1981b) #
Other constituents of mushroom are carbohydrate ( 2#45%)# ash(0.90%)# 
fibre (1.00%) and a negligible percentage of fat (0.4%) (Hayes and
Haddad# 1975)* Vitamin contents of mushroom are also accountable by
^ -——---------—

virtue of the presence of B^ (thiamine)# Bgtrlboflabln), c(ascorbic 
acid) and niacia (Pantothenin acid) etc. (Anderson et al. # 1942).

Keeping in view# the facts maintioned in the foregoing para 
mushrooms may be popularised among our people to supplement the protei 
shortage facing due to short supply of mutton# fish# eggs and so on# 
But there are certain limiting factors to offer mushroom as a viable 
inexpensive alternative for animal protein among our massess. Firstly# 
there is a fear regarding their toxic nature which has been removed to 
a great extent through scientific and extension work, secondly# pest 
species take a heavy tool of the crop which is of great concern to 
commercial grower of mushroom.

The pest Complex of mushroom consists of insects# mites# 
pathogens and so on# Among them# insects are considered as major one 
while mites are often Ignored due to their small size. However# they 
are of considerable importance at least from the medical view points#
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Mite species which ere found in association with mushrooms can
i, Icreate severe health problems. Therefore# mites need special atten­

tion. There are flftytwo species of mites reported on mushrooms from 
various parts of the world and sixteen have been designated as inju- 
rious species (Kannalyan and Ramasamy# 1960)•

The recent advancements in mushroom science has brought abou 
a revolution in its cultivation. In particular# the new introductions 
of high yielding species of mushrooms have added a new dimension from 
the view point of commercial exploitation of the crop. There are seve* 
ral species of mushrooms now available to grow round the year# Being 
an indoor crop# it does not require any cultivable land and is not
exposed to the mercy of nature. However# indoor conditions provides 1 
a typical ecological niche which are highly conductive for optimum 
growth of acarlnes. The control measures against acarlnes on mushrroro, 
are to be taken with great attention and care. The chemical control 
should be based on pesticides possessing low mammalian toxicity with 
short residual effect! Alternatively# pesticides of plant origin
should be the answer# The total absence Of natural enemies of mushrocm 
mites is a distinct disadvantage in framing an Integrated control
programme for mite pests. However# the inherent resistance in various 
species of mushrooms to the infestation of mites can be explored to 
select resistant types to be incorporated In the management programme 
of mushroom mites.

The Strategy of pest population management offers the most 
promising solution to many of the present difficulties. Pest manage­
ment may be defined as management of a negative resource or pest
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management is part of resource management* Integrated control# the 
integration and exploitation of all feasible methods which are prac­
tical and which will cause the least disruption of ecosystems# is now 
reasonably well documented (Geie^> 1966? Smith and van den Bosch#1967 

The successful pest management of the future will depend on the use 
of integrated control* With perhaps a few exceptions it is becoming 
more and more difficult to think of a single effective# continuous 
control method for pests* of a crop# especially if one views the 
crops as a whole and the complex of pest species that attack the crops 
The methodology of pest management is based on six ecological prlnci- 
pies# such as determination Of status of pest species# evaluation of 
mortality factors# determination of most important factors in regula­
ting pest density# modelling the pest ecosystem, simulation and field 
testing# strategy and tactles determination* However# very limited 
Informations are available In this direction* The ecology of most of 
the mite species found in association with mushrooms has not been wor­
ked out* Our country is lagging far behind In this respect* Tiil-^o- 
date only one published literature is available on mushroom mites
(Mukherjea and Somchoudhury# 1972)* Considering the vast potentiality 
and the growing popularity enjoyed by the crop# the present author 
thought it to be befitting to undertake preliminary investigations on 
mushroom mites which would be an important limiting factor for mushro< 
cultivation in a course of time considering their potentiality of mul­
tiplication under humid sub-tropical indoor condition* Hence# these 
studies were undertaken*
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The fruit bodies of macrofungi are commonly called muahroora 
(when edible) or toad stool (when poisonous)• They are large fleshy 
fungus# generally found on decaying organic matters such as old leaves
straw# rotten materials# trunks of trees* in the forest floor or in 
the grass in yards# lawns# fields and pasture# along the road sides#
or in damp soil reach in organic substances*

There are nearly 50#000 species of fungi which also cover 
2*000 varieties of edible mushrooms* Out of them# 25 have been accep~ 
ted widely as food# Butoonly three to four have been brought under 
cultivation (Kannalyan and Ramasaray#v'/1980) • Normally# a mushroom looks 
like a round ball or shelve or bracket with a cap supported on slender 
stoma or branched or Corel like* A mushroom body consists of ground 
and aerial portions* The former is seedling part called the spawn or 
mycelium, consisting of fine white threads running all through the 
materials upon which the fungus grows* Aerial portion is fruit body 
consisting of a fleshy cap or plleus supported by a quite solid stalk 
stipe* The underside of the cap is known as gills or lamellae* There 
are thin plates standing on edge radiating out from the stalk like the 
spokes of a wheel* when the fruit bodies are young they are called as 
button* The gills are protected by a curtain or veil which stretches 
from the stalk to the edge of the cap* Sometimes a large shargy* bulb 
or cup like structure is present at the base of the stalk known as 
volve from which the stipe arises (Plleus)*
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The systematic study of Indian mushroom was Initiated In 
^ the year 1901 by^Dr, Sutler and was subsequently taken up by several 

workers to make it a new branch of science# A voluminous literatu­
re e has been accumulated ever the past several years on various as­
pects of mushroom cultivation# Therefore# the author would elaborate 
only those references which have direct bearing on the present work*

2*1 fllflML ftm<UjLJU3&SltUCtt

cultivated mushrooms ere generally infested by several groups 
of mite belonging to the families# Acarldae# /mootIda©# GXycyphagldae# 
Tersonemidae# Ryemotldee# Supedidae# Aecidee# Digemeaellldae# Qcutacar 
idea# Tyleldee end Hacrocheliedee (Auitlflfl937» Hussey^^dSf Blns$/ 

K J973i Horton end Ide#^974# Rotejsnd Oreslelle# 1974# Hill end Deahl# 
^ J1974) • Attempt* have been made by the present author to review the 

entire work undertaken on the peat statue and distribution of mites 
found in association with mushroom cultivation throughout the world#

1*1*1

Tyroglyphtd mites are the most predominant group among mush­
room mites and they ere distributed under eight genera namely#
Sssss&asm* ffyjsaWmg* ffj&algfrtti* flgcsfrtyphua* lUflSfcLjqsfaK# 
Rhlapalvchus and Kbarherdia* The important species under the genus 
Tvroohague which are generally found to infest mushroom in U*K* and

•I-in!-ifSU*S*A* era X.funclvQrus oudemens# t'lSmiStZ Gary loo# £*2tt 
Robert son # end T*putreecenfeiae Schrank (Riveru# 1961# Hussey# 1963#
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fh© systematic study of Indian mushroom was Initiated in 
^ ■ the year 1901 byjDr* Sutler and was subsequently taken up by several 

workers to make. it a now branch of science# A voluminous literatu­
re* has been accumulated over the past several years on various as- 
pGOts of mushroom cultivation# therefore* the author would elaborate 
only those references which have direct beating on the present work.

2*1 ^.ttsgw,fgaa<uln-.flttiR?lafelga

Cultivated muahrosms arc generally infested by several groupg 
of mite belonging' to the families* acatidee* Anoettdee* Glycyihagldas# 
^ersontmidae* PyemctidaS* $upedidae« Aseidse# Dtgamesallldae* scuteea* 
idee# Tyleldae .and MacroChelledae (AustlrfF^937| Kus»ay*^i963?

19731 Horton end Ide# 49741 ^ota end ©raalelle# l974t Hill and ceahl*
1974) • Attempts have been made by the present author to review the 
entire work undertaken on the past statue and distribution of mites 
found In association with imshsocm cultivation throughout the world*

2**4

tyroglyphid. mites are the most predominant group among mush­
room mites end. "they ears distributed under eight genera namely*. 
Mss&mm* timlMma* Mmapfr.ua,* JUasUaasiaa* ®sil
Shi.gaatotofl and £fr3£frjUE£lA*' important species under the genus 
xvroshagu* which are generally found to infest mushroom in. n#K# and 
o*$*A* are' ommmm £*j&mtifc- Gerylesi
Robertson* and f:# rntreacMitlae. schrenk (Rivard# 1961* Hussey* 1963*

ft,'V N;
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lyrDevin# 1968)» 'The lest one has been reported by Mu%$r«rjee and 

sorochoudhury (1972) from India to Infeat washroom* Under the genua
Tyrocrlyphus* four spp. have bean described on mushroom in U.R# They
as* t*PSXkmk Michael? T.dimidiatus. Herra? T*Uptneri Osb. and 

i- _T.mvco3aiaau» Megnin (gary# 1938? Hussey# 1963)* There ere three spp. 
^ jaltes :ln the genus Geioqivi^bi^^^vr^becleMb •Michael# C.mvco-

tmn Ifi M^aaln* C.kgemeri Barlese to feed on mushroom in U.K. (Hussey#
1963),. £.; ecus was reported from Italy by Rote end Grazlella

/, (1974) to v^lnfest mushroom. The genera Aeroalyehmi and Blatttsoetue
contain only on* spec tee each# namely teroolvchua rofaafcun Sank* 

'%||Berker#^lg60) end siflkUigSteg hmm& &** (Davie# 196B} and they 
were reported from (I*S«A« The other genus# GppIb contains only one
species namely# ffoDle. niteos Koch end has boon reported to Infest 
.mushroom in Austria end tf.K. by leasee (1931). The genus Rhigoalvphu* 
contains two specloe vis.# K»ceMnoi*is. Fumoure and Robin (Hussey# 
19.63) ©ad R.^hylloyerae Alley (Davis# 193,0). While there Is only one 
species# Eberherdle sp. under the genus Hberheraia (Jeryv 1937).

lk,.ftK!?Uy.AwMstet

The enoctld mites Which are found on mushrooms as well as
C**"' ^in many other habltaSts have been elaborated by Compton (1933)# Jary

end staploy (1936)# tfary (19£0)# %heucher (19S7)# Hughe* and deeksoa
----- —“  ---------- " ---------- 3---- -- —

(19S8) end Hill aadBaalil (1970)# They are Glyrhenoetus fuimekl cuds*
giflUl^affia argfflltel, Banks# eufour# M«£2fi&2-

serratea Hegnln# end H.helneBianai Hill end Deehl. They have been 
reported to infest mushroom in U.K* and U.S.A.
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2*1*3 of- the

The Glycyphagid mite is representecnay a single species 

namely# PlycyPhMUi, thvlloxegae Riley (Davis# 1938) found in mush- 
room culture in u#s#A#

2.1.4

Several species of tarsonemld mites have been reported on 
mushroom# since 1956# Tarsonamua taraalls is Known as a past o£ mush­
room in U#s#A# (Moreton# 1956) # Subsequently# five tarsonemua spp# 

namely# Banles# £*£88^.44 Swing, Ewing# T#xificLS2l!l
Canestrine, T«mvcellot>haaus were recorded on mushroom in U.K# (HUsSey# 

"<1963) # He further reported the infestation of T.mvcelionhaoua in 
u#s#A# The other species namely# T.mereedasae Hill and Oeahl and 
T#iUkoschusi (Hill and Deahl are offten found to infest mushrooms 
at Pennsylvania (Hill and^eehl# 1978)«

2*1.5 Distribution of ^ the jnltes^of

The detailed taxonomic investigations of pysmotld mites 
(pygmey mlts) were undertaken by wicfetT(l970) who described ten 

species under two genera to infest commercial mushroom in U*S#A# 

They ere fflliClffafli ganHsy 1 Canestriniy

P.qpadgijffi. Ewingi P^tarsalis Hirst# P.allBaBal hreral# £#.lflBfei 
kreaal# P.aellnicKl kraaely PoUchoevbe kelferi krantay 
oodides funoorum Lambordlniy M.buae Larabordini * He further described
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three new spp* of pyeraotld mites associated with mushroom cultiva­
tion* They are P*flechtmannl from Brasil# P.kneebonl from U.^.A* 
and P.althlasae from Framce* The first report of pyemotld mites 
found in associateion with mushroom cultivation in U*K* comes from 
Gurney andfHussey (1967)* Before that# Rreaal (1964) reported the 

presence of P. Iambi and P.allmanni on mushrooms collected in Aus­
tralia and Newzealand* Zn 197 4# P.mesambrlnae was reported from 
Italy by Rota and Graziella* The other species of pyemotid mite is 
Pseudoovomaforuo ami lev! Hill and Deahl found with mushroom culti­
vation in~U*s,A*. (Hill and Deahl# 1976) •

2*1*6 Diatributlon of mites of

J

Only one species via*# Llnooodea antennaaoes Banks (synonym
L.motatorlus L.) has been reported to infest mushroom from U*S,A, andv/‘. ^ v
U.K. (Gahm# 1930# Austin# 1937)*

2*1*7* Distribution of mites of
s'

yBinns (1974) reported an ascid mite namely# Arctoseius 
eatratus Sellnick from mushroom houses in U*K*

2.1.8 Distribution, of.mites^of 
the family Dloamaaellldae

Only one sp* of mite is found to infest mushroom in U.K,
The species Is Diaamaaellus fallux Leltner (Blnns^l973);
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2.1.9 Distribution of mites of the 
family syut^ejjEi^aa

Norton and Ida (1974) described a new sub-species of scuta- 
carid mite (Scutacarua baculltarsus aoarlcua N.Sub.sp.) collected 
from commercial mushroom houses In U.s.A. The mite Is said to have 
phoretio relationship with the phorid fly# Maqacilla dacotensls •

2.1.10 Distribution of mites of the 
family Tvleidae

Only one spades of mite is found to infest mushroom. The 
species Is Pronematua bonatii according to Rota and Grazlella (1974) 
and has been reported from Italy.

2.1.11 pjLthtfflffiUY,.*teSE9qh9.1fdag,
The Macroehalid mite is represented by a single species 

namely# Macrocheles merdarius Throm C bidlformes found in mushroom 
culture in Italy (Rote and Grazlella# 1974) #

2.2 source of mite infestation In.mushroom culture

Attempts are afoot since long to locate the source of infes­
tation of some important species of mites on mushroom. But only a fet 
published literatures are available In this direction. Tyro^^a-mg 
dlmidiatus. a major past of mushroom throughout the world is often 
present in large number in hay# straw# grains and similar materials
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1936; Jary & stapley# 1937)# Similarly# Aleuroblus (Tyroglyphus) 
farinae# a tyroglyphid mite la known to be present in straw and 
similar materials In large number# The transmission of tarsonemld 
mite# Taraonemus tarsal Is In the mushroom culture generally occurs 
through straw (Moreton# 1953)* Under certain circumstances# tarso- 
nemid mites survive In cracks and crevices of the mushroom farm

x/

building which act as the source of infestation to the newly grown 
crop (Osborne and Hamilton# 1965) # xhe mode of entry of other lmpor~ 
tant species of mushroom mites may be through different other agents
Tyroohaems loncior is generally carried in the mushroom bed through, ^ 3old manure^ used In the^ compost preparation (Compton# 1935; Jary and

3>stapley# 1936) # Hussey (1954) reported that tyroglyphid mitas enter 
Into the mushroom house through manures as well as through dlpteran 
files# The compost# mainly the spent one acts as the primary source 
Of mite Infestation in mushroom firms (Seth# 1982) • ?

It has bean reported by several workers that dlpteran flies 
and staphllinld beetles are important carrier of the hypopl ofjnltea 
belonging to the genera Tvgoalvohid # Linonodes and so. on (Compton : 
1935; Hussey# 1964)£ But Hiatlostoma araclliPea is occesslonally 
transferred to mushroom bed by flies (Compton# 1935)# Gahm (1930) 
reported that Linooodaa antennaepes la also found In straw and may 
be the main source of infestation* Xt has also been reported that 
the presence or absence of a mite species depends largely on the cul 
tural practices followed in the preparation of mushroom beds*
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PygrtiePhorus mesembrinae Is not found in manure heaps and mushroom 

beds but unsatisfactory compost preparation may lead to the infer# 

tatlpn of such mite in mushroom cultivation (Thomas* 1942) # ?

2*3 Damage caused bv imu

The injury caused by various species of mushroom mites 

varies widely from species to species#

2#3*i

?
The damage of these mites vary from species to

species* Austin and Jary (1936) and Jary and stapley (193$) described

the symptoms of damage' of one of the most Important species# Tvroqlv- 

ohua dimidiatus. The mite hollows out tiny buttons# bearing only *hee< 

Is* In large mushrooms* cavities of various sines are found on stalks

and caps rendering them unfit for sale*

T.berleael makes holes on the caps of mushroom which are 

similar to those of other tyroglyphlds (Jary# 1937) * T .mvcophaou* 

and T.ionaior are common injurious specie* on mushroom (Jary and 

stapley# 1936; Davie# 1937)*

Eberhardia ap* has been reported,, to damage the caps of mush#
, ? ^

room by eating out large cavities (Thomas* 1936; Jary# 1937). it also 

feeds on mycelial beds of mushroom (Jary# 1937)# Maaaae (1931) repor­

ted other two mites namely# GaloaXvphus krameric and Qppia nlten* as 

Injurious species on mushroom* c*kramcri makes deep pit* on the stalki 

and cap* of the mushroom. In some Cases many buttons are completely
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7 hollowed out, tunneling up within the stipe (Austin and Jary, 1934) •

■Jvrophaoufl outre scent lae causes similar damage like C.kramer 
(Davis# 1938; 1944; Thpmai^ 1942). Muhherjee and Somchoudhury (1972) 

found this mite feeding on mycel lum and sporophores resulting in 
small# irregular pits on stalfcs and caps. Under heavy infestation# 
buttons were found to be completely deraured leaving only a hollow 
stalh. Occassionally, this condition was accompanied by secondary 
bacterial decomposition.

<7
Rhizoqlvohus echinoous is found on decaying mushroom in 

Britain and no mycelial damage is recorded. (Hughes# 1961), In U.S.A
R.ohvlloxerae is found to cause severe damage on mycelium (Davis, 

7 1938; Thomus# 1942).

2.3.2 Damage caused bv histlostomatid mitea

It appears from the available literatures that among the 
three species of histiostomatid mite namely H.rostroserratum, H.heine— ,. i

manni and H.aracilioea. only the last named species has been desig­
nated as a destructive pest to mushroom. The former two species are 
not directly harmful since It appears to feed only upon tissues al­
ready in, a state of decay. (Jary and stapley, 1936; Hill and Deahl,
1978). On the other hand, H.qracllipes feeds voraciously on^spavm

i/ (as well as on all stages of developing crops (Compton, 1933; 1938).
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2 • 3*3 damage caused bv tarsonemid mites

Six species of tarsonemid mite have been reported to cause 
considerable damage to mushroom cultivation* According to Davis (1935 
^and^l.941)_and Thgmaa (1942J * Tarsonemus floreieolus is a .serious pes

of mushroom and causes considerable damage on the Stem and; caps in thi1
form of tiny pits* The lower parts of stipe become reddish brown and 
the development of many buttons la inhibited* They further reported 

that T.mvceliophaous* T.confusua and T.floricolus are found in thousai 
on mushroom body in U.S.A. Inflicting considerable damage on the myce­
lium# stems# caps and sporophores. Affected tissues became reddish
and many infested pinheads stopped growing. The bases and stipes of

0/ affected mushroom become brown* Beer (1954) reported that T.waitel 

and T.floricolus causes similar damage to mushroom* T .mvcophaous is | 
considered as a major pest of mushroom in U.K. and Japan* The mite is 
very Injurious to mushroom crops* The symptoms of damage along with 
the loss In yield due to the infestation of this mite has given by

and Gurney (1967) from U.S.A. The Other important species in U.S.A*
is T.lintnert which produces similar damage symptoms like ^.mvcophagua 

found Ih. U,K. On the other hand# T, tar sails though found in large num­
ber On mushroom causes no damage. But they have a marked hulslnce
value *

2.3*4 Damage caused bv pvomephorUa mites

The damage done by pygmephorus mites is important from the 
qualitative point of view rather than quantitative. Because* it does!
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not feed on fruit body and restricts it® feeding only on mycel ium 
body beneath the casing layer* But their presence in large number 
on the mushroom caps devaluate the quality of mushroom* The mite has 
also been reported to cause allergic reaction in U*S*A* (Davis# 1934; 
Thomas# 1939; 1942; 1955; Wicht# 1970).

2*3*5 Damage caused bv linbpod mites

The damage caused by Liriopodea antelope is said to be prima­
rily on the root system resulting a constriction at the base of stalk 
and stipe* The lower part of the stipe is often discoloured# the col­
our being pinkish to brown* Zn severe cases of damage# the mushroom 
is held to surface of the bed by only a few withered filaments* The 
crop loss may be as high as 40 %• They does not feed on mycellium, The 
damage is more or less identical to Taraonemua raveeliophaous (Gahm#
1930; Austin# 1937; Thomas# 1942; Hussey# 1963)•

2*4 Bionomics of mushroom mites

Bionomics of mushroom mites have received little attention 
till-to-date* As a result# only a few literatures are available in 
this direction* Tyroglyphld mltos have been reported to pass through 
egg# larva# resting larva# protonynph# resting protonymph# deutonymph 
and resting deutonymph to become adult. The foremost literature avai­
lable on the biology of mushroom mite was that of Jary and stapley 
(1937)* They reported that Tyroclyphus dimldlatus takes 17-24 days 
to complete Its life cycle ( egg to adult)at 22*G, A female mite 
lays 40-60 eggs In her life time* Jaryvfl937) further investigated the
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biology of another species of mushroom mite t#e, Caloalvchus sp* 
He reported that the opecies takes Q-15 days to complete its 
life cycle at 20-21SC and the maximum number of egg laid by a 
female mite was as high as 325, Ha also studied the biology Of 
Eberhardla sp# According to him# the mite species takes 11 days 
to complete Its life cycle at 20-21°C and. an adult lives around 3 
weeks* The Bionomics of Taraonernas mvceliophacus wad investigated 
by Hussey and Gurney (1967) and reported that at 24 °c the egg to 
egg developmental period# when mating occurs# was B days extending 
to 12 days at 16 *C#

The ecological studies on mushroom mites are rather scanty# 
The influence of temperature and relative humldity^ on the biology of 
Tvrorhaaua mtrascentlae was Investigated by Rivard (1961) # According 
to hint# a definite dimlnuatlon in life usually oecured with increase 
in either temperature or humidity and the ovlposltlonal period was 
most affected* Totol egg production and rate of egg laying were hi­
ghest at 72*5°P and 90 % relative humidity and both generally decrea­
sed with an increase in temperature or decrease in humidity from these 
values# The peak of egg-laying# however# was reached sooner at higher 
temperature but egg production was maintained at relatively high lev­
els for shorter period# The rate of increase was greatest and appro­
ximately the same at 90 %--R*H# within the range of 72#5 to 8li5*P# 
Subsequently# Hilaenhoff and Picks (1963) undertook detailed obser­
vation on the effect of temperature and relative humidity on cheese 
mites namely# Acarua airo L# end Tyrophaema nutrescentlae which 
become pest in mushroom houses under certain conditions* It is
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revealed that no oggs hatched at 32*y regardless of the relative
humidity* At 56°? and 100 % H*H*« Acarua airo required 26 days while 
It la 38 days for ^vroshaoua putrescentiae. As the R#H* level at 
each temperature was decreased# the length of life cycle of the Kite?
was Increased* They further reported that a decrease In temperature 
and relative humidity reduced the viability and delayed the hatching
of the eggs of £sflCML Mm* ®h® «am» true with TyEWfrSgaitt mUIft 
centime except that 34. % R*H* was optimum for this species* MuShar- 
je© and Somchoudhury (1972) reported TvroOhaqus puferaaeentiae take® 
17 days to complete its life cycle (Egg to adult) at 30 ± IK and
80 % relative humidity* The biology of a mushroom infesting mesosti- 
gmatld mite* Agetooelua cefcrtua was studied by Binna (1974) and
reported that this mite remained in Copula for 4*5 minutes and pro** 
duced 2*5 eggs/day* The incubation period varied between S*»6 days 
and the emerging larvae took approximately a weak to become adult 
at 22°C* Thc life history of histlostomet id mites described by Hill 
and Baahl (1978) was incomplete in several respects* However* they
reported that the incubation period of hlstlostomatld mite was around

2*5

The seasonal incidence of mushroom mites has not received 
much- attention from scientists* As such very scanty Informations 
arc available in this diractl.on till~to*date>
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2*6 Incidence of natural anemias of 
mushroom mites

It appear* from the perusal off available literatures that 
' mushrooms mites are devoid of natural enemy complex.

2*7. Control of mushroom mites 

2.7.1 Preventive measures
I

" Prevention is better than control " - this proverb is at- 
least hold good for mushroom mites as preventive measures has been 
found to be very satisfactory in most of the situations. Gahm (1930) 
reported that SgroatepfrUB *nd binopodee antennaoes can be
controlled by surface steaming of the compost before its utilisation 
in the bad preparation. The treatment of compost at high temp.(130*F) 
has been recommended as a preventive measure against the mushroom 
mite infestation. Burning of sulphur in the empty mushroom houses 
(2-3 lbs/100 cu.ft.) has also been found to be satisfactory against 
Histlostoma craeilipQS. The storage of compost manure should at 
least be kept ^ mile away from the mushroom houses and old compost

should be left 1 mile away from the mushroom house to prevent the
/

mite infestation. Use of fumigants like Sodium cyanide at the rate 
of 5 ounces/1000 cubic feet or cyanogas at the rate of 10 ounces/ 
1000 eu.fit. for 24 hrs are highly satisfactory against mushroom 
mites. ?he screening of window# doors and ventilation with 20 mesh 
copper net also helps to prevent infestation of mushroom mites from 
outside and change of clothing of the worker before entering into
mushroom house is also necessary under certain circumstances

y/f
(Compton. 1935).
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Jary and stapley (1937) advocated removal of debris# the use of an 
effective disinfectants and fresh manure as preventive measure aga- 
Inst Tyroclvchus glal.diateAI and T#mvcophacms*

Hussey (1963) reported that pasteurisation of compost helps 
remarkably In the control #£ tyroglyphld mites* Hussey and Gurney 
(1967) observed that the exposure of mushroom mite at 39 °C for 24 
hrs was extreamly lethal and commercial cook out aim to maintain 
temperature at 67-71°C for several hours was completely reliable 
against Vvroalvchus mvcophaenis.

2.7.2 Curative, measure

2*7*2.i Effect, of,pesticides on mushroom, mites

The chemical control of mushroom mites dates back to 1937 
when it was found that the application of nicotine could not altar 
the mite population on infested, mushroom# Subsequently# petroleum 
oil could not be utilized due to the risk of producing distortion 
as well as its phytotoxic nature Of mushrooms (dary and stapley# 
1937) * it was further learnt from the investigation made by Caesar 
(1937) that tyroglyphld mites could not be controlled by using cal­
cium cyanide# nicotine liquid# nicotine powder# 2 all nicotine# 
tobacco steams# carbon bisulphide and ammonia# However# paradich- 
lorobengene was highly effective (l|r lbs to 400 sq.ft.) against 
them* Morton (1956) observed that TBPP, DDT and gamma-BHC dust (|r 

- 1 lbs per 100 sg#ft#) before and after casing and again during 
cropping are highly effective against tarsonemids# tyrogly0>lds#
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linopodes mites* Barker (1969) reported that ^vrophaoua mtraseenttae 
Is susceptible to edb* The efficacy of malathion was tested against 
some relatively uncommon mushroom mites like, Tyrophamis rutrescan*. 

Uf*?J frgJMtatfiqy. £££££&£’ Gljfflaaafluji flpm?j£igu.a and Blattisoclus 
keeaani and it was found that T-putresentlae is highly tolerant to 
the application of malathion (Barker# I960)* In recent years# it has 
been reported in several instances that methyl bromide# silica aero- 
gel insecticides and malathion are no longer effective against 
T.putrescentiae (Barker# 1968/ Hussey and Gurney# 1967). Hussey 
(1963) observed that tarsonamid mites are difficulty to control with 
acaricides and designated them as potential pest of mushroom* Howev­
er# control of these mites can be achieved to a great success with 
the application of BHC# dicofol# demeton methyl and parathion (0.003 I 

% - 0*01 %) • Dicofol was most effective against them. But these pes­
ticides could not be recommended for direct application on mushroom 
due to their fungicidal properties and,recommended only to disinfest
mushroom houses between crops (Gurney^aito.Hussoy# 1967) • They also 
recommended fumigation of mushroom houses with methyl bromide at the 
rate of 600 rog/hr/1000 cu.ft. The use of methyl bromide at the rate 
of 120-150 mg/litre/( * 200 mg/hr/2000 cu.ft.) barely affected
mycelium but was completely lethal to tyroglyphids under laboratory 
condition (Osborne and Hamilton# 1966)• Efficacy of lindane was 
tested and it was found that it is lethal to mites although it has 
some fungicidal properties .Hussey anc^Gurney (1967) has rightly 

reported that fungicidal chemicals can not be introduced effectively
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into cropping beds once an infestation has established in compost* 

Therefore# efficient control of mushroom mites should be based on

prevention rather than control# It is essential to prevent their 

carry-over from one crop to the other*

2*7*2*2 ef£sg£.patgral.

The uses of natural product as well as their extract® are 

an age old practice In the control of various peat species* with the

advancement of science in modem era# more and more emphasis has been 

laid down to develop pesticides of plant origin for its low mammalian 

toxicity* A voluminous literatures have bean accumulated over the 

past two to three decades in this direction* Some of them namely neem 

mahue# eucalyptus and such other trees hold promoae in the control of 

pests in future* (Mayer# 1952; Gudri# 19121 jjcatulla and Maisner#
J 197,5? Pande^ Singh and Tlwari# 1977? Sangappa# 1977? Singh £$ al*#

mi----- r- ... .an-- m - i ■ ,.-~rr----1

1978)* A perusal of available literature reveals that no such work 

has been undertaken so far on any species of mushroom mites.
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MATERIALS AND METHODS

Investigations were undertaken on the bionomics of mites 
found in association with four species of mushroom cultivated during' 
summer and winter seasons under West Bengal condition* The bio-effi­
cacy of synthetic pesticides as well as various plant products were 
tested against mite species* Attempts were also made to control the 
injurious mites through preventive measures* For the purpose of inves­
tigations# several materials were used and various methods were empl­
oyed *^

3*1 MATERIALS
3.1*1-Mushroom species t In the present investigation# four species 
of edible mushroom# namely Pleurotus sa lor-calu (Fr*) Singer (Plate- 
3,1)# Pleurotus ostreatus (Jacguln ex*Fr,) Rummer (Plate-3.2)# Tri- 
choloma lobavenae Hien (Plote-3*3)# Volvariella volvacia (Bull)(Plate* 
3*4) were taken into consideration* Of these four species# the former 
two are cultivated in winter (Winter-type) and the other two species 
during summer (summer-type) * The mushrooms are being cultivated regu­
larly in the Department of Plant Pathology of this Vlawavldyalaya 
under the " All India Co-ordinated mushroom research programme The 
nucleus cultures of these species were obtained from them*

3*1,2 Mite apeeias s The Infestation of mites on mushroom are of 
regular occurrence In the culture room of this Viswavidyalaya* Mites 
which are found to be present on various types of mushroom round the 
year were collected* Attempts were made to reveal their identity upto





Plate 3.3-3.4t 3.3 T.lobavense mushroom 
cultivated in earthen tray; 3.4 V.volvacea 
mushroom cultivated in straw bundle.

3.3
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the specific level with the help of experts available in India as 
well as abroad# In the field of Acarology# Dr.B.w. Baker# United 

states Department of Agriculture# rendered his kind help and iden­
tified two species as TvrocrlvPhUe dimldiatus Herm (Longlor) Gerv. 
and Hiatiostoma heinemanni Hill & Daahl* Subsequently# Dr.S.K. 
Gupta# Superintending zoologist# Zooligical Survey of India# Cal­
cutta Identified the third and fourth species as RhizoalvPhUB 
echinopus Fumouzo and Robin and Hypoaapia miles Berlese# respec­
tively*

3.1.3 Pesticides t The following synthetic pesticides were tested 
against the mushroom mites. The details have been given below.

Source Chemical nameSI. Arade 
No. name

Common
name

1 Gythion Malathion

2 Dlcofol Dicofol

3 Mit 505 Bthion

Concen 
tratlon 
(% a.l.)

MapMSMSMIb'

0.005
0.01
0.02
0.04
0.005
0.01
0.02
0.04
0.005
0.01
0.02
0.04

M/S.Gyanamid 0#0-dlmethyl phospho- 
Indla Ltd.# rodithioate of diethy 
Bombay mercaptosuccinate 1

M/S.Khaltan 4#4-dichloro-(tri- 
St Company# cbloromethyl benzy- 
Calcutta* drol )

M/S.Shaw 0 # 0# 0 #0-tetraethyl
Wallace & s#s - methylene bis Company Ltd. # Iphosphorodlthoatefr 
Calcutta.

4. Nuvan Dlchlor-
voi

0.005
0.01
0.02
0.04

M/S • Hindus than 2# 2-c ichlorovlnyl 
Ciba Giegy Ltd. d methyl phos- 
Bombay phate
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English Scientific Concentre - source
name name tions(% a*l*)

1.

2.

3. clove

4. KarenJa

5. Neem

Java ctfcro- 
nella

Chaulmooara 0*01
odorata ROxb* 0.05

0.25
1*25
6*25

Ssxtoasssm 0*01
wlnterlariwa 0.05Jowltt

0.25
1.25
6.25

swaala. sanaas 0*01
nhvlle Thumb o.cis

0*25
1*25
6*25

Stessnli* msm 0*01
L. 0.05

0*25
1.25
6.25

isiia aaidfaas 0.01
ehta Linn. 0.0S

0.25
1.25
6.25

pi/S .Central Blue 
Print# Calnttta.

M/s , Indus trial and 
Chemical Concern# 
Calcutta*

M/s.Central Blue 
Print# Calcutta*

m/s,induatrial and 
Chemical concern, 
Calcutta*

M/s•industrial and 
Chemical Concern# 
Calcutta*

In addition to the above pesticides# several plant products 
ware also tested against them* These are given below*

• 
•

H
 O

W
 S
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6, Wintergreen Gaultheria orocu- 0*01 M/S.Central Blue Print,
H^ena L. 0.05 Calcutta.

0.25
1.25
6.25

3.2 METHODS

3.2.1 Mushroom cultivation s In case of mushroom, the seed has no 
sexual origin and is termed.as *spore*. These spores send out explo­
ratory, root-like threads in all directions within the growing medium 
and produce the fruit body, (the mushroom itself) without the inter­
mediate stem and leaves stagei and new spores develop inside the cap 
of the mushroom. The root like threads develop from spores in order 
to search for food and transmit it to the mushroom. In a multiple of 
branching and criss-crossing, they frequently fuse, together, and are 
known in the mass as mycelium. The mushroom first appears as a tiny 
ball and called as bud. As it grows, the stem is discovered, and later 
the cap Cor pileus) begins to open up like an Umbrella, fearing away 
the delicate membrane or veil (or velum by which its outer edge is 
attached to the stalk (Plates,^ . Por mass cultivation of mushroom the 
mycelial growth on wheat grains were used as spawn,

3.2.1.1 Spawn Preparation t pne kg of healthy wheat grains was first 
washed in water and then boiled in 1.5 litre water for 30 minutes. The 
grains were removed before splitting during boiling and placed on wire 
netting to drain out excess water. Then, 13.33 gm of Calcium carbonate 
and 3.33 gm of Calcium sulphate were mixed with them. The grains were
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Plate 3.6-3.7* 3.6 Pure mycelial culture of 
mushroom in test tube; 3.7 Mushroom spawn 
preparation in bottle.



transferred in 500 ml milk bottles (at the rate of 200 git/bottle) 
and plugged with non-adsorbent cotton* Tha bottles were then steri­
lized by autoclaving (IS lbs pressurs/ag.lnch for 30 minutes) for 
two eonsegutlvc days* The bottles were cooled* shaken* and then ino­
culated under ascaptlc condition with 1 cm disc, of pure mycelial 
culture of mushroteh fungi (Plates*6) raised on malt agar medium* The 
culture bottles inoculated with Pleuroteus Saior-calU and Pleurotus 
ostreatua were kept at 25 + 1«C and those with Tricholoma lobavensa 
and Volvariella volvacia were incubated at 30 * 1°C. The contents of 
the bottles were shaken thrice (on the 6th* 9th and 12th day) daring 
the Incubation period for uniform and rapid mycelial growth* After 
12-20 days when all the grains were covered up with whitish mycelial 
growth* th© spawn was ready for use (Plated,7 ),

3*2*1*2 Inoculation s

1) winter type (Pleurotus saior-calu (Pr*> Singer and 
Pleurotus ostreatus (Jacgutn ex Fr) Kummer)

Well dried paddy straw was chopped into small bits (1 cm length) 
and soaked In clean cold water for 24 hours* The excess water was 
drained out. A 2.5 cm thick layer of soaked straw was placed at the 
bottom of the earthen tray ( 30 cm diameter x 6.25 cm depth) and 4 gm 
N#P*K (15:15:15) fertilizer was sprinkled evenly on the straw layer 
and was again covered with 1 on thick layer of straw* Wheat grain 
spawn was sprinkled on this straw layer at the rate of one bottle per 
6 &teys. Spawn was covered with a 1.5 cm layer of straw* About 500
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gm soaked straw was used in a tray* The trays ware covered by o*25 
cm thick film of garden soil (collacted from 9 cm below Mid mixed 
with 15 gm CaCO^ and 5 gm caSo^/kg of soil) immediately after ino­
culation* The trays were covered with a black ^polythene sheet and 
were placed In shady places*

id
A. Trteholcma lobavenae Hlen i The inoculation technique Is 

same as winter type*

B* volvarlella volvacea (Bull) Saec* • Thlrtytwo goldan colo­
ured* hand threshed# well dried# paddy straw bundles (weight 1 kg 
each) were soaked In clean water for 24 hours* sxcoss water was then 
drained out and tha bundles were bent at the neck portion of ear head 
and tied with straw to form a bundles of 60 cm length* Then bode (60 
cm x 60 cm) were prepared on raised wooden platform by placing the 
eight bundles side by side with alternate arrangement of upper and 
lower end of bundles* Now bits of pure paddy strew spawn (two bottlec 
per bed) were inoculated inside each bundle all round the bed# 10- 
15 cm from the edge* subsequently# 9 similar layers# each having 8 
bundles were made by placing across those of the lower end the entln 
bed formed a cube* After placing the fourth layer of straw# tha bed 
was pressed down# compacted and covered with black poly, thane sheet*

3.2.1*3 After Care i watering wee done gently with hose every day 
in such a way that tha straw always remains moist but there was no 
excess water in the tray/bundle* The black polythene sheet cover was
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removed when mycelial growth covered the surface of the tray/bundle 

(Plate-3.8),

3.2.1.4 Hgnagt * the case of pijpjaeaitaa jalateftaJa and Pieumtus 
ostreatus# the first flush appears within 3 weeks after sowing and are 

ready for harvest 4-5 days later* The second flush is found within 

9-15 days after 1st flush* In the case of Tjlghglpma lobavense and £2i 
varlella volvacea the first flush appears within 21-26 and 18-25 days# 

respectively. There was an interval of 7-15 days between the first and 

second flushes*

3.2.2 Collection of mites s

The mites were collected from the infested mushroom with the 

help of Borlese funnels (Plate-3.9) in 50 % alcohol* Living mites were 

collected directly from the infested mushroom with the help of a fine 

brush for mass rearing.

3.2*3 Preservation and permanent slide preparation s

Adult mites collected in the above process were subsequently 

transferred in a,g,a. solution (eight parts 70 % ethyl alcohol# one 

part glacial acetic acid and one part glycerine, 300 gra of sorbitol 
to on© gallon of the above) for prolonged preservation.

The permanent slide preparation of the three species of mite 

namely# Rhizoalyphus Pumouse and Robin# Tvroolvphua dimidiates Herm*



Plata 3.8» Myceltal growth of Sfilftf-Cflja 
mushroom In earthen tray*



3.9
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(longior) Gerv. #. Hvocaapis miles Berlese ware made in Hoyer*s gum 
chloral medium (dlst.Water-15gm* gum arable - 15 gm, chloral hydrate 
- 100 gm and glycerol-10 gm) • The other species namely# Histiostoma 
heinemanni needs clearing before mounting* ^he adult mites were 
placed in a few drops of 10 % KOH and subsequently warmed to hasten 
clearing. Finally# they were mounted in Hoyer*s medium (Jary and 
stapley# 1937).

3*2.4 Identification of mite species »

The permanent slides were sent to Dr*E*W*Baker, United States 
vDepartment of Agriculture# Agriculture Research service* North-east­
ern Region# Beltsville* Maryland# u.s.A, and to Dr*S.K,Gupta* Super­
intending Zoologist# zoological survey of India# Calcutta for iden­
tification*

3*2*5 Source of mite infestation in mushroom cultivation t

To study the mode of entry of four species of injurious 
mites on four cultivated species of mushroom* various components 
found to be important in this regard were taken into consideration* 
For this purpose* straw* soil and water were throughly sterilised* 
Surrounding areas where the rearing Jars were placed* were throu­
ghly treated with 0*01 % a* l* Kelthane to avoid the infestation of 
mite by crawling# care was being taken to prevent the dispersal of 
mite through air/by insects by covering the mouth of the rearing 
Jar (throughly stereilissad by washing with 100 % ethyl alcohol) with
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cotton pad before use in the compost making in the treatment l.
VII

similarly# another compost set (treatment) was prepared where all 

the components ware left unsterilized. While in other treatments 

i.e. from two to six only one component; was kept unsterllizad.

The detailed breakups of the treatments have been given below.

Treatment I - S.straw + S.soll + s .water + s.cotton lid + Surroun-
dings treated with acarlcide.

Treatment II - Without cottonlid + S.straw * S.soil + S .water + Sun
oundlngs treated with acarlcide.

Treatment HI - Surrounding without acarlcide + S.straw + S.soil +
S.water + S.cotton ltd.

Treatment tv - Un.s, water + s.straw + s.soil + S.cottonlid + surr-
oundlngs treated with acariclda.

Treatment V - un.s.straw + S.soil + S.water + S.cottonlid + Surr-
oundlngs treated with acarlcide.

Treatment VI - Un.S.Soll + s.straw + s.water + s.cottonlid + surr­
oundings treated with acarlcide.

Treatment VII - All sterilised.

(S = Sterilized t ■ Un.S. » Una terllized).

For the purpose of sterilization# straw and soil were subjects 

to autoclaving for 1 hr at 15 lbs pressure and continued for two days 

while water was sterilized under autoclave at 15 lbs pressure for 20 

min.

The experiments were conducted on Pleurotus saior-calu end 

Pleurotus oatereatus type of mushrooms during winter and Tj

lobavense and Volvariella volvaefs during mamor with 3 replications



in each case* The exporlment was laid out for each of the 4 speelea 
of mite during their time of occurrence. Finally# fruit bodies of 
mushroom as well as compost from mushroom bed were collected from 
each treatment and the presence (+) or absence (-) of mite was de­
tected by placing those materials under Berlese funnel.

3.2.6 Nature and symptom, off damage»

Two separate sets (3.2.6,1 and 3«2.6.2) of experiments were 
set up to study the nature as well as symptoms of damage caused by 
mushroom mites. The details methodology are as follows*

3,2,6,1 N^gg,.gJj?tfgh.|^L.mjL^|i «

The nature of mushroom mites were investigated from three 
different angles. Therefore# three different experiments were desi­
gned.

i) Rate of growth of mushroom mites in compost 
bed with or without mushroom inoculation I

Each of the thirty six standard mushroom bed as mentioned 
earlier were prepared with sterilized compost. Females of four diff­
erent species of mushroom mites namely# Rhlz&vphus eehinow. Tvro- 

qteF&fli SMtefifcfflflft. hnd Hymaenla s&liSS were
released separately in the compost bed at the rata of 20/100 gm com­
post. Out of thlrtysix# only twenfeyfour bads received mushroom ino­
culation during the compost bed preparation and the rest did not 
receive any inoculum of mushroom. For Rhizocrlvahua iulte# Pleurotua
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sa1or*ca1u and Pleurotus ostreatus (winter type) were used while 
for other three species of mite Tricholema lobavenae and Volvariella 

volvacla (summer type) were selected as host* There were three rep* 
lications in each treatment* For winter type mushrooms# experiment 
was conducted in winter and for summer type it was conducted in 
summer*

li) Hate of Increase of mushroom mites 
at different days after spawning i

Similar seta as mentioned in the earlier one were prepared 
gm

wherein 100 compost was removed per tray on the fifteenth day as 

well as after an Interval of ten days till the fourfcyflfth day of
spawning* The composts thus removed from the mushroom toed ware

placed In Berleae funnel to Collect mite from each sample* The nuriber 
of mite released initially was 20/100 gm compost* Thera ware three 
replications for each treatment day and observations were undertaken 
on four species of mushroom mites on their hosts .vis*# Pleurotus 

aalor-calu and Tjflsfrgteffil iPfoTOMift*

ill) Rate of distribution of mushroom mites 
at different profiles of mushroom bed «

Another set of experiment was conducted in the same way as 
mentioned earlier wherein composts containing mycelial stage of 
mushroom were removed from four different profiles based on the depth 
of the compost layer (up to 1*5 cm# 1*5 * 3 cm# 4*5*6 cm)* Composts 

thus collected from various depths of tray were placed In Berlese
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funnel (at the rata of 100 gm from each layer) tc know the number 
of ml tea present per layer* The number of mite released Initially perj 

100 gm compost was 20* There were five replications for each treatmeni 
and there were four species of mite grown on two types of mushroom 
such as# Pleurotus saior-calu and Trlcholoma lobavanse.

3#2#6#2# Symptoms of damage Caused bv mushroom ml tea «

1 ) Damage caused during nycellal 
stage of mushroom i

At the first instance# the damage done on mushrooms during 
Its mycelial stage by four species of mushroom mites was considered# 
Two sets of experiments# one comprising of Rhlsealvphus echlnotaus 
Infesting two winter types of mushroom and the other with Tvrbqivohua 
dimldiatua# Histlostoma helnemannl and Hvcoaaols miles infesting two 
summer types of mushroom were laid out# Mycelial mats of four types 
of mushroom were grown separately providing 20 ml of potato broth In 
conical flask# Five gm of mycelial mat of each type was placad separa 
tely In petrldishes# one containing ten (10)mltea and the other with­
out any mite (contra3) # There were two such sets for each type of 
mushroom as well as for each mite species# each of the four species 
of mite was Inoculated separately and individual set was maintained 
for each mite species for observation# There ware five replications 
for each treatment# Observations ware taken on the weight loss of

Imycelial mats seven days after mite Inoculation as wall as in the 
control experiments kept without mite# Observations had been conti­
nued to follow up the course of development of damage symptoms caused 
by four species of mushroom mites on four different types of mushroom
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11) Damage paused during bud and fruit- 
body stages of mushroom >

Different types of damage are caused by mites on mushroom* 

Experiments were set up to follow up the course of damage done by 

four species of mites on mushroom# based on various parameters such 

as spawn-run period# number of buds and fruit bodies emerged# cir­

cumference# thickness and weight of cap and stalk and damage done 

during different days of sporophore production* Experiments ware con­

ducted in the seme way as has been mentioned in the column (3*2*1)• 

Each of the four spScies of mite was inoculated separately during the 

time of tray preparation at the rate of 200/100 gm compost and indivi­

dual set was maintained for each species of mite for observation* For 

Rhlgoolvnhug mite# Pleurotua sa-tor-caiu was used while for other three 
species of mite Tricffloma lebavenae was considered as host. The number 

of replications varied between three to ten according to the need of 

experimentation •

3*2*7. pjftreaflg,
various level of mite density t

Experiments were designed following the same methodology des­

cribed in the column (3*2*1). However# the density of mite population 

was varied between 100 to 300/100 gm compost among*. different treat­
ments* Observations ware then taken on yield of mushroom under various!

level of mite densities* There were three replications per treatment 

and a control sat was maintained with three replications* Experiments 

were conducted on two Sumner and two winter types of mushroom*
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3.2*8 Rearing of mushroom mites on 
artificial diet? »

Eight types of artificial diets were prepared and their 
compositions are given below i

A. 1 gm wheat kernel + 10 cc distilled water**(heated for 10 rain
at 60 £ 1*0*

B. 0*5 gm agar + 1 gm vMeat kernel + 10 cc distilled water- Cheated
for 10 mins at 6Cjtl°C)*

c* 0*5 gm agar + 2 p dextrose + 10 cc distilled water- Cheated for
10 min at 60*l«c).

D. 0*5 gm agar + 0.1 gm yeast extract + 10 cc distilled water-(heated for 10 min at 60+1 °0 •
B* 0*5 gm sgar + 2 gm ddxtrcse + 1 gra wheat kernel + 10 cc water-

(heated for 10 min at 60+1*0.
F* 0«5 gm agar + 1 gm wheat kernel + 0.1 gm yeast extract 4* 10 cc

distilled water - (heated for 10 rain at 60+1®C).
G. 0*5 gm agar + 2 gm dextrose + 1 p wheat kernel + 10 cc straw Juici

(made by heating S gm straw + IS gm distilled water] 
(heated for 10 min at 60 + 1*0*

H. 0*6 gm agar + 2 gra dextrose + 1 gm wheat kernel + 2 gm mushroom
powder + 10 cc distilled water - (heated for 10 min

at 60 + 1*0

The suitability of the above mentioned artificial diets was 
tested against four species of mushroom mites* For tha purpose of 
investigation# fifteen gra of diet was chosen from each category and 
was placed in a petridish wherein five pairs from each of tha four 
species of mite were released separately to note the population built

t

up of each species of mite after thirty days of inoculation* The



experiments were conducted at 20 * 1*C for' Magflla&Hg aOltoSli 

and 30 * 1CG for other mites being the optimum temperatures for them] 
The relative humidity level was maintained at 9056 R#H* for all the 

four species. There were three replications for each treatment*

3.2*9 BiPiPflY-gf >

Two types of artificial diets (P* and *H*) via## type *P* 

for .Rh^gQglZBhba echinoEUa and type »H* for TyCfflg|]£l3i\!a dimldiatua 

Histlostoma heinemannl and Hvnoasnls miles ware chosen based on 

their suitability to four species of mushroom mites* Thereafter# two 

gm of each of the two artificial diets were placed separately in ca­

vity slides. Thus# 360 cavity slides ware arranged to receive a pair 

of mite (10 and 19) in each of them* The slides were then covered 

with glass tops and placed inside desicators wherein three sets of 

relative humidity via*# 30 + 5% # 60 + 5% and 90 * S% were boiler 

maintained. The desicators were placed in three sets of temperatures 

viz*# 20 ± 1*C, 30 + l°c# end 40 + 1°C to provide various combinati­

ons of temperature and relative humidity such as 20 + l#C t 304; 5 54 

n.H., 20 + l°c * 60 <; 5 % R.K, and so on* observations were taken at 

six hours Interval on mating behaviour# pre-oviposltlonal and ovlpo*# 
altional period# duration of life cycle# mortality at each Stage# 

feeding habit etc#



3.2.10
component, and on two vtnter/aummertypesQfmuahroom
angina their

Mushroom bads wore prepared In the similar way as mentioned 
earlier (column - 3*2* 1) except unsterilized straw was utilized In 
this case, spawn was inoculated in beds to allow the natural growth 
of mushroom through mycelial to reach fruit body stage under room 
temperature. This was dene to allow the mushrooms to invite natural 
infestation of mites.# Samples of compost *10 gm) ware collected at

intervals ranging between fifteen to twenty days when mushroom raa-
»

ched mycelial stage# The samples drawn in the above way during January
I

1984 to December 198 5, were placed in Series® funnel to collect mites- 
present in the samples during various months of a year# Similarly* 
samples of fruit body (13 gm) were also taken into account to measure' 

the density of mite population on them# The density of mite populatior 
in straw which acts as the sole carrier for mites to mushroom beds wai

f

also investigated at an interval of fifteen days# sach treatment was 
replicated three times. Thera were two types of winter (Pleurotua

and PlgurP&ig ostreatus) and summer (Tfilskstol lohavensc 
and Volvarialla volvacea)imi3hrooms on which the four species of mlteaj 
were recorded and seasonal incidence were studied#

3*2#11 Mature! enemies, of mushroom trdtea 1
1

For the purpose of investigations* samples (Id gm) were drawn 
throughout the year from straw* compost* Infested mycelial mats* in­
fested bud and fruit body to note the incidence of natural enemies
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found in association with mushroom cultivation* The samples collected 
from the above materials were subjected to critical observation under 
binocular microscope to locate the presence of natural enemies* if 

any*

3*2*12 control of rausl JPJLt&g. *
3*2*12*1 Prophvlaetic/preventive, method of control t

i) Effect of sterilisation of straw 
used in compost preparation a

Two sets of mushroom bed were prepared for the production of 
mushroom* One set received sterilised straw while the other-was pre­
pared with unsterilized straw* During the course of investigations* 
compost <50 gm) containing mycelial stage of mushroom as well as 50 

gm of fruit body vrer© drawn separately and were placed uniter Series® 
funnel to note the density of mites in each samples* There were three 
replications for each treatment and the experiment was laid out for 
each of the four species of mites during their time of occurrence*

For jMgaqMasg feffMagj&g,* Msmvml9£zS&M ma used and for 
other mites* Tricholotna lohavensa was used as host*

ii) Effect of heat treatment on mushroom mites »

Four species of mushroom mites (10/jar)were subjected to 
heat treatment after releasing them In sterilised straw kept in 
small glass jar* There were ten levels of temperatures varying from 
50 to 72.5°C with three levels of exposure period <15,30 and 45 
minutes) * After the heat treatments* the number of mites survived
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per treatment were counted* Thar© were four replications per ex­
posure period*

3,2.12*2 Direct s ^method of control t 

i) Effect of pesticide# i

Four commercial preparations of pesticides viz*# ethion# 
dichlorvos, dicofol and malathion in four concentrations (0*005, 
0*01, 0*02, 0*04% a*i*) were tested on each of the four species 
of mite. Petri dishes containing two grams of artificial diet 
were sprayed with one ml of pesticidal solution under Potter’s 
tower (Plate 4*|o)(Ten pounds pressure) • After spraying,petri dishes
were allowed to dry over a period of ten minutes to provide a thin
film of pesticides* Teii females of each of the four species of mite 
wore released on treated artificial diet kept in petri dishes* Obser
vations were taken on the rate of survival of each mite species
after twelve hours and continued till seven days* The experiments 
were conducted at 30 + 1°C with 90 % R.H, There were three replic­
ations for each concentration of pesticides*

il) Effect of essential oils i

Experiments were designed in the similar way as mentioned in 
column 3.2.12*2(1) • Before use, oils were emulsified with the help 
of 5 % emulsifier (hydroxld-X-150) • There were altogether six oils 
viz*, chaulmugra, cltronella, clove, karanja, neem, wintergreen 
used in five concentrations such as 0*01, 0*05, 0*25, 1.25 and 6,25 ? 
a.i. The number of replications and the procedure followed in countin
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N.

dead mites were similar as have been described in the above experi­
ment*

3*2*13 Toxicity of oils on rmishroom species t

Six oils namely* chaulmoogra* citronella* clove* karanja* 
neem* and wintergroen which were found to be effective against mush­
room mites were tested for their toxicity on Trieholoma lobavanse 
based on three replications* Emulsified oils were sprayed on mush­
room beds (10 mi/bed) after inoculation except in one set which ser­
ved as control; They were allowed to grow until fruit bodies were 
found* Thereafter* yield data were collected based on the weight of 
fruit body*

3*2*14 Statistical methods i

To analyse the data obtained during the course of investiga­
tions* various statistical methods were used* For finding out the com 
ponents of variation due to different factors* the data obtained from 
the experiments Conducted on the nature and symptom of damage* and 
suitability of various artificial diets were subjected to analysis 
of variance*

Factorial experiment was designed when more than one factor 
were included such as in the biological study under Various levels of

Itemperature and relative humidity* Prior to analysis*’ all the data on 
per cent were subjected to inverse sin^ transformation (Fisher and 
yates* 1938) •
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Similarly# correlation coefficient* were worked out to study 
the extent of relationship between a climatological factor in one 
hand and the population density of mite on the Other hand*

In the toxicological study# experiments were designed for 
factorial R.B.p. per cent mortality of the mites obtained due to 
pesticldal application?was corret tad in reapect to control mor­
tality by Abbott** formula (1925)* P • x 100# where
p « % correlated mortality# p* a % observed mortality? c » % control 
mortality.
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Experiments were designed to study various aspects of musni
room mites during the present investigation and these were classlfie 
under various broad topics viz• # occurrence# damage potential of 
mushroom mites as well as their biology# seasonal incidence and con­
trol, The mushroom culture centre belonging to " All India Coordina­
ted ICAR Research Project on Mushroom" affiliated to the Department 
of Pathology of this University was chosen as the site for investi­
gations* The Project being a centre of excellence on mushroom rese-

i |arch in the eastern part of the country has introduced several spe- '' 
cies of edible mushrooms and their feasibility from the view point 
of commercial exploitation are being tested here. The entire sets 
of experiment were carried out under laboratory condition* The data 
collected on various aspects of mushroom mites were subject to va­
rious statistical analysis, ^hese have*been presented below,

4,1 Occurrence of mushroom mites

Among the various species of edible mushroom found to 
grow under natural condition# only four species# namely Pleurotus

(salorcalu# Pleurotus ostreatus, Tricholoma lobavense, and Volvarlella
1

volvacea have been selected and subsequently Introduced by the cen­
tre for commercial exploitation considering their adaptiblllty# 
nutritional status and amenability to rear under local conditions. 
Since the year 1978, these four species of mushroom are being culti­
vated regularly in the centre during different periods of a year, ,
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As a matter of fact a good number of pest species have been found 
to take a great tool of the crop in recent years of which insects 
(Sciarid flies etc*) are of considerable importance* Since last 
four to five years# it has been noticed that mites are becoming more 
dominant and inflicting severe damage on growing mushrooms* Therefore 
a detailed investigation pertaining to various aspects of mites was 
planned with an objective to reveal their identity and to undertake 
subsequent studies as and when found to be necessary* It may be seen 
from Fig*4*1 that altogether four species of mite viz.# Hhizoalyphus 
echinopus Fumouse and Robin# Tvroalvphus dimidiatus Herm (Lonalorl 
Gerv.# Hlstlostoma heinemannl Hill and Deahl and Hvpoaspls miles 
Berlese are responsible for causing severe damage to mushrooms cul­
tivated in this centre. It is interesting to note that the four 
species of mite occur in a sequence without overlapping each other. 
Thus# it forms a mite complex on mushroom* Incidentally# they are hos| 
specific and their occurrences are time-bound as it is revealed from !

I

Fig.4,1* The period of occurrence of Rhizoolvphus echinopus ranges 
from January to March and la found on oyster, mushrooms (P.salor-calu 
and P.ostreatus ) alone* On the other hand# Tvroalvphus dimidiatus, .

i

Histloatoma heinemanni and Hvpoaspls miles are found only on summer 
type of mushrooms viz.# T.lobavense and V.volvacea.The incidence of 
T.dimidiatus is found during April to June while those of H.heinemann

i

and H.miles are from June to October and October to November# respec­
tively.

i

A perusal 6f available literatures reveals that very scanty
informations are available on mites infesting mushrooms in India*

I
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However# detailed informations in this regard are available in other
, i

parts of the World. It has been reported that the majority of mush­
room mites belong to eleven families viz.# Acaridae# Glycyphagldae# 
Tarsonemidae# Eupodidae# Anoetldae# Pyemotidae# Ascidae# Digamaselll- 
dae# Tyleidae, Scutacaridae and Macrodhelldae• Gilt of which Acari­
dae# Tarsonemidae# Eupodidae# Anoetldae, are of great importance 
(Table 4.1). The investigations undertaken by various workers# namely# 
Jary# Stapley# Hussey, Gahm# Austin# Compton# Hill and Deahl etc .may 
be mentioned in this context. It is evident from the list presented 
in Table 4.1 that the problem of mites in mushroom cultivation is of 
great significance# It is revealed from the reported occurrence of 52 
species of mushroom mite throughout the world. The United States of 
America and Britain are the two countries where most of the mite 
species are found* Out of 52 species# sixteen are of regular occurr­
ence of mushroom cultivation around the x<rorld. In comparison to those 

two countries# India stands in a comfortable position so far the num­
ber of species found in our condition is concerned. It may be mentioned 
that the commercial Cultivation of mushrooms has been undertaken in 
a limited scale in Our country. It may be presumed that with the 
spread of mushroom cultivation during the course of time there is a 
possibility that more number of mite species will gradually adapt on 
our mushroom crop. This is because of the fact that several mite spe­
cies which have been reported from the U.S.A. and Britain are also 
found in India. At present they thrive on other hosts. But the pattern 
of occurrence of mushroom mites found in India vis-a-vis foreign 
countries is more or less similar. It is apprehended that the problem
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Table 4,1 s List of mites found in association with mushroom 
cultivation and their distribution.

Speclejs Family Reference Distri­
bution

1. Tvroalvohus berlesei Michael Acarldae Gary (1937) U.K,
2T.dimidiatus Herm(lonaior)

Gerv.
Do .Jary & Stapley 

(1937)»Das(1986),
U.K. .India.

3. T.lintnerl Osb. Po Gahm(1930)# Jary 
and Stapley(1937):

U.K.,U.S.A.
•

4. T.mvcoohaaus Mean. Do Austin & Jary 
(1934)

U*K.

5. Tvroohaaus funaivorus
Qudemans

DO Hussey(1963) U.K;

6. T.audemansi Robertson Do Hussey(1963) U.K,

7. T.outrescentDiae Schrank DO Hussey(1963)# 
Rlvert(1961)# 
Muldjerjee and Soim 
choudhury(1972).

U.K*, U.S.A.# 
India.

8. Tilonaior Gerv. Do Hussey(1963)# 
Davls(1968),

U.K. , U.S.A,

9; Aeroalvohus rofustus Banks Dp Barker(1960). U.S.A,

10. Blattisocius keeaani Tox DO Davis(1968). U.S.A.

11- Caloolvohus berlesei Mihhael DO
1

Hussey(1963)#Jary U.K,, France 
(1937). >

12. C.mvcoohaaus meanin DO Hussey(1963)#
Rota & Graziella 
(1974).

U.K;# Italy;

13- C.krameri Eeriese Do Hussey(1963). U.K,
14. Edberhardia sd. DO Jary(1937); U.K. i
15. Rhizoalvohus ohvlloxerae Rilev Do Davis(1938), U.S.A. 1

16. R.echinoous Fumouze and Robin DO Hughes(1961)# Das 
(1986).

U,K,, Indian
i

17. Ooola nltenfe C.L.Koch DO Massae (1931) . U.K.

(Contd.•..)

»—
i

OJ
Oa



Species Family Reference Distribution

18* Glvcvphaous domesticus- Glycfphagi- Davis(1938) U.S.A,,Italy
dae Rota & Graziclla

(1974)De Geer

19, Tarsonemua oaneatrlni Tersonemidae Beer(1954)
20, T.confusus Ewing Do David Sffhomas 

(1941),Hussey 
(1963).,

U.S.A.
U.S.A., U.K.

21, T.florieolua Ganestrint< DO

22, T .lukogehusiHl11 and- Deahl Do

23, T.mercedesae Hill and Deahl Do

24, T.rovceliophagus

25, T.randsi Ewing
26, T.tarsalis
27, T.waitei Banks

DO

DO
Dp
DO

28Ltnopodes antennanes Banks Eupodidae

29. GIvbhanoetua fulmeki GuAemans Anoeti- Compton (1933)
>■' " dae

David & Thomas U.S.A* ,U.K.^
(1941), Hussey
(1963)
Hill and Deahl U.S.A,
(1978)
Hill and Deahl U.S.A.
(1978)
Austin and Jary U.S.A,, U.K, 
(1934).Hussey

U.K,
U.S.A,
U.S.A., U.K, 

U.S.A., U.K.
y

U.S.A.

Hussey (1963)
Moreton (1956)
Beer (1954), 
Hussey (1963)•
Qahm(1930), 
Austin(1937).

30. Hlstiostoma aracilines Banks Do
31. H.rostroserratum Megn, Do

32. H.feroniarurri Dufotir DO
33. H.helnemanni Hill and Deahl Do

34* PvaroePhogus allroanni Krezai :Pyfmoti-
z4M:‘

Compton(1933) U.S.A,
Jary and stapley U.K,, u*s.A, 
1936, Huges and 
Jackson!1958)
Schcucher(1957) U.S.A.
Hill and Deahl U.S.A., India 
(1978),Das(1986)
Gumey and Hussey U,K., U.S.A 
(1967),Wicht(1970)

35. P.althiasae Wicht

36. P.amerlcans Banks

Do

Do

Wicht(1970) , 
Wicht(1970).

U.S.A.,
France .

Davis(1934), U.S.A.
(Contd.

Table 4.1 (Contd.) 46
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37* E-flechtmanni Wieht Dp Wicht(1970)f 
Wieht(1970)*

U.S.A.
Brazil

38* P.kneeleuni Wioht Do Wicht(1970) U.S.A.
39*. P. Iambi Krezal
40.P.mesembrlnae Canestrini

DO
Do

Gumey andHussey (1967) U.K*
Moreton (1956) u.s.A* 
Rota and Graziella 
(1974).

41* P.ouadratus Ewino. DO Gurney and 
Huasey(l967)•

U.K*

42. P.sellnicki Krezal Do Hussey(1963) U.K,
43. P.taraalis Hirst. Do Moreton (1956) U.S.A,
44* PseudoDvomeohorus smtlevi 

Hill and Deahl
DO Hill and Deahl 

(1978)
U.S.A.

45. Dolichocyba keifefci Krantz Dp Gurney and Hussey
(1967) U.K.

46. Maerodlsoodidea buaa Dambor-
dlni

Do Gumey and 
Hussey(1967) U.K.

47. M.funaorum lairibordini Do Gumey and Hussey(1967) U.K

48. Arctoseius petrajtu^ Sell nick Asci- Binns (1974) U.K.
dae

49. Mama gee 1 lug fallux Leitner Dignmase-Binns (1973) U.K,
' ■ llidae

50. Hypoaspla miles Berlese Daelapidae Das (1906) India*
51. Pronematua bonatii Rata and Tyleidae Rota and Qraziella

’Garaalelli (1974)* Italy*
52* Seutaearua baculitarsua Scutacarl- Norton and Zde

Aaarlciis dae (1974) U.S.A.
53. Macroeheles merdariua Macroche-* Rota and Grazle-

Throm bldi~ lldae 11a(1974) • Italy,
formes Rota and

Species Family Reference Distribution
Table 4.l(Gontd.) 47

r* O
CQ 53
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of mite on mushroom may be more in India In near future. In recent 
years# temperate belts of the country have received special atten­
tion to grow more mushrooms because of the Suitable climatic condi­
tions and this# in turn# would invite mOre mite problem as these 
mites fluorlsh well under temperate condition. This will subsequently 
help to spread the mites, to other parts of India.

put of four species of mite reported during the present 
investigations# the three species' y# namely Rhlzoolyphus echinopus 
Tvroalvphus dimidiatus and Histiostoma heinetnanni have also been 
reported to infest mushroom in temperate countries like the U.S.A,
and the U*K, But the fourth species vis.# Hypoaspia miles is hlth-

........ .
erto unreported to infest mushroom and this may be considered as a 
new host record of the mite.

> iIn India# the only research article available on mushroom 
mites is that of Mukherjee and Somchbudhury (1972) . They reported 
Tyroohaous outrescentiae as a pest of Volvaria spp. and Acraricus sp. 
of mushroom found to grow tinder natural condition. The observations 
reported there in are of casual nature. However# T^ouirescentiae is 
widely distributed in nature and is frequently found to Infest labo­
ratory cultures of various fungi. It is very surprising to note that 
this species has not yet adapted on mushrooms grown under oiir condition 
On the other hand R.eChinopus which is frequently found on stored po- 
tato has adapted on mushroom.
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The reported occurrences of T.dimidiatus and H«heinemannl 
on mushroom by the present author may be considered new so far our 
country Is considered* The new record of H.mlles on two species of 
summer mushrooms is also of great significance* The members of genus 
Hypoaspil , are frequently found in litters and soil and the mite 
is probably a hew introduction bn mushroom*

4*2 Source of mite infestation

During the present investigations, attempts were made to 
Identify the agences responsible for the carry over of mites to mush­
room bed* The results obtained have been presented in Table 4*2, It 
may be. seen that among the various components used In the preparation 
of mushroom beds, straw alone acts as a carrier/soufce of mite infes­
tation in mushroom beds* It is revealed from the Set No.V that xdien ! 
uristerillsed straw was used in the preparation of compost bed, the 
incidences of all the four species of mite were noticed on mushrooms,* 
Again, in Sat No# VII, where each component including straw was used 
in unsterilised form similar incidences of mite were noticed on gro­
wing mushrooms* On the other hand, there were no Infestations Of mite 
on mushrooms in spite of using soil, water and cotton lid in tan steri­
lised conditions provided straw alone was sterilised* Similarly, 
undoing of disinfestation of surroundings had no Impact in this 
regard*

The role of straw component of mushroom bed as the source 
of infestation of mushroom mites has been emphasised in several in­
stances* Hussey (1936) as well as Jary and. stapley (1937) made similar
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observations. Moreton (1953) reported that Tarsonemus tarsalis 

enters into the mushroom bed through straw. Therefore, the obser­

vation made by the present author in the foregoing Para is in full 

conflrmity with those of other workers so far the identification 

of sources of mite infestation is concerned. However, there are 

other modes of entry for various species Of mushroom mites. For 

example, T.dlmidiatua is generally carried in the mushroom bed th­

rough old manure (Jary and Stapley, 1936)• Hussey (1963) reported 

that tyroglyphid mites enter Into mushroom house through dipteran 

flies. Similarly, Histlostomav Llnopodes and so on are transferred 

to mushroom bed through various beetles and flies (Gham, 1930) , The 

observations recorded during the present investigation have clearly 

demonstrated that at least insects are not acting as a carrier for 

mushroom mites under our condition in spite of the.fact that dipt­

eran flies are often found.to infest mushroom beds. To investigate 

the role,of Insects as a carrier of mushroom mites, two sets of exp­

eriment were set up (Set No.I and II). In one set, mushroom beds 

were covered with sterilised cloth (Set No.l) to deny the entry of 

Insects while in other set (No, II) it was kept uncovered,* But none 

of them showed any indication of mite infestation due to the use of 

sterilized straw which according to my observation is the only sourcje
l

of mite infestation in mushroom beds.



4*3 Habitat, nature and symptoms of 
damage caused bv mushroom ml tea

Studies were undertaken to observe the habitat and nature 
of the four species Of mushroom mites alongwith the symptoms of 
damage caused by them okr various species of mushrooms, The habitat 
and nature of mushroom mites ware investigated based on their rate 
of development in spawned and unspawned mushroomr beds as well as 
after different days of spawning. The studies undertaken on the 

distribution of mushroom mites In different profiles (depth) of a 
mushroom bed would also indicate some aspects Of their nature and 
habitats* To investigate the symptoms of damage caused by, four 
species of mushroom mites# the course of development of various 
symptoms was followed up till the, end*

4.3*1 Habitat and nature of mushroom mites

The rate; of growth of four species of mushroom mites in 
•compost; bed with or without mushroom, inoculation has been presented 
in Tables 4.3,1 and 4,3• 2. The data indicate that the number of 
R.echinonus increased from 20,00 to 53,33 after fifteen days of 
mite inoculation; in compost'bed which, received no inoculum of 
mushroom-. On the other hand# in mushroom inoculated beds# its 
number increased to 203,33 and 176.62 in salor-caiu and Ostreatus 
species of mushroom, respectively* The high Value; of " F 14 test 
indicates that a significant increase in mite population has taken 
place when the.compost bed was inoculated; with mushrobm spawn.
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However# np such difference in between mite population was observed 
when the two species of mushroom were considered*

It may be seen from Table 4.3.2 that similar increase as 
was observed in the case of R.echinopus has also taken place In the 
case of other three species of mushroom mites when,they were allowed 
to grow in'spawned and uhspawned compost beds* For example# the num­
ber of mite reached 33*33 from an initial inoculation of 20.00 in 
the case of T.dimidiatua in the unspawned compost bed. But the same 
number of mites l.e. 20.00 was found to increase to 120*00 and 103*33 
in Tricholoma and Voivariella types of mushroom# respectively under 
inoculated compost beds* The rate of increase was maximum in the case 
of H.heinemanni followed by H.miles and T.dimidiatUs. The rate of 
increase of mite population observed between spawned and unspawned 
mushroom bed was statistically significant in case of all the three 
species of mite* However# the difference noticed in between the rates 
of increase of T.dlmidlatus and H.miles was non-significant in unspa­
wned as well as spawned mushroom beds*

The course of increase Of mite population at different days 
after spawning was Investigated and the data obtained have been pres­
ented in Table 4*4* It shows that the population Of R.echInopus incre 
ased from ,20.00 to 490*00 on the twentyfifth day after spawning. But 
the population level of the mite declined to 100.00 on the fourtyfifthi 
day after spawning. On the other hand# the population of T.dimldiatus j 
gradually increased from the initial day of observation (120.00) to !
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reach Its peaJt (283*33) on the fourtyflfth day after spawning* The 

other two species H.heinemanni and H, miles followed more or less 

similar pattern in their population growth as has been observed in 

the case of R.echinopus. In the case of H.heinemanni. the initial 

population of 20*00 increased to 480.00 on the twentyfifth day 

of spawning and then declined to 96.66 within the fourtyflfth day 

of spawning. The population decline in the case of H.miles was to 

the tune of 46,66 within the fourt^fifth day of spawning after on 

initial increase in population to 156*66 on thirtyflfth day of 

spawning*

Statistically* the variations observed among population 

of four v species of mite were significant. In general, no sig­

nificant different© was observed in between mite population belong­

ing to of T.dimidiatus and H.miles and between R.echinopus and 

H.heinemanni. But these two groups of mite differed significantly 

between themselves In respect to their mite population* Regression 

equations calculated for each species of mite in respect of their 

rate of development at different days after spawning showed that 

T.dlmidiatUs maintained a positive correlation with the different 

days of spawning while In Cases of other three species the relation-
i

ship was of higher order which was quadratic in nature, |

The rate of distribution Of four species of mite at various 

profiles of spawned mushroom bed has bean presented in Table 4*5, It 

is observed that significant variations were found among the popu­

lations of four species of mite recorded at various profiles of
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mushroom bed* The maximum population of all the. four species of 
mite was observed at the top layer (upto 1*5 cm)* However# they 
differed significantly among themselves in respect to their popu­
lation densities* The maximum population of mite was observed in 
the case of H.heinemannl follovred bv R.echlnonus * T.dlmidiatua 
and H. mile a. The difference observed between R.echinoms and 
T.dimidlatus was statistically non-significant* The mite populations 
were found to decline gradually with the increase in depth* But an 
insignificant increase in mite population was noticed from the layer 
(3.0-4.5 cm) and onwards (4.5-6,0 cm) in the cases of R.echinoous 
and H.mi lea. However# it appears from the statistical analysis that 
the population densities of mite observed in two depths lye* (3*0 - 
4.5 cm) and (4*5-6*0 cm) ware almost equal*

It is evident from the work undertaken by the present 
author that all the four species of mushroom mite require mushroom 
inoculation In compost bed to realise their full biotic potential* 
However# it is seen from Pig,4,2 that they can multiply to a great 
extent t*e, to the tune of 166,56 % as has been, found in the case 
of ft-echlnonua even without mushroom inoculation in compost beds* 
Similarly# the rat© of increase has been found to the tune of 66.55% 

in T-dimidiatus and 266*65 % and 33*25 % in the Cases of H.heinemannl 
and H«milea respectively under such condition. This clearly indica- 
tes that all of them can maintain a thin population in compost bed 
even without mushroom inoculation. It may be possible that they are 
deriving nutrition froro straw and other materials of compost bed for
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multiplication. And when compost beds received mushroom inoculation . 
in the presence of mites# an extra-ordinary high rate of multipli­
cation was noticed among mite species being 916.65/783.00 in the 
case of R.echinopus and 500.00/416.57# 1433*00/1226.54# and 516.50/ 
566,53 in T.dimidiatua. H.heinemanni and H.milea respectively. This 
is a positive indication that all the four species of mite prefer 
mushroom as their food. The pattern Of increase of four species was 
more or less similar in spawned as well as unspawned compost beds.
The maximum rate of increase was found in H.heinemanni followed bv I

*“ 1 1. ‘ i

R.echinopus • The rate of increase in T.dimidiatus # H.heinemanni ! 

and H.miles varied considerably in the two species of mushroom. The 
rate of increase of H.heinemanni was much higher in T.lobavensa in 
comparison to that on V.volvacea while it was reverse in case of 
H.milea • This indicates their preference difference to two types 
of mushroom species.

It is further evident from Tables 4.3.1 and 4.3.2 that there; 
were little difference in the rate Of increase among various mite 
species though they are found during different seasons of a year. The 
rate of Increase of R.echinopus which is prevalent during cold season 
on winter mushrooms was around 916,65 % / 783.Q0 % while the rate of 
increase of other three species of mite associated with summer mush- 1 
rooms varied from 416,57 % to 1433.00 % . Therefore# seasonal influ­
ence on the rate of growth of mite species was not much pronounced 
because of the fact that mushrooms are grown under indoor condition 
without allowing much variation in temperature during different sea­
sons of a year. The mushroom mite found during winter i.e. R.echinopua
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however# exhibited wide difference in its population growth on two 
species of mushroom i.e* P.aalor-ealu and P.ostreatus. It is pro­
bably due to its specific host preference (type of mushroom) for 
which this variation was noted*

it is revealed from Table 4.4 and Fig. 4.3 that the initial 
rate of growth of four species of mite was slow* But these acquired 
a very high momentum with the inoculation of spawn In compost beds* 
But the rate of Increase started declining;,.after twentyfifth day of 
spawning in the case of three species of mite# namely# R.echinoms # 
H.helnemannl# and H.milea. The other species# T. dimidi atus mainta­
ined a steady rate of Increase In itspopulation even upto fourty- 
fifth day of spawning. This phenomenon of population decline in most; 
of the mites after twentyfive days may be correlated with yield paraf 
meter of mushroom which# bn the other hand# indicates their rate of 
feeding on mushroom. It may be mentioned that the first flush/yield 
of mushroom was obtained around twentyfifth day after spawning. Sub-;

i

sequently# the second flush was obtained after a gap of twenty day.
It is interesting to mention that a wide variation in yield exists 
between first and second flush of the crop* The yield of first flush;

I
of mushroom comprised nearly 75 % of the total yield of the crop 
while the second flush was equivalent to 25 % of the total yield.
The decline in mite population after 25th day of spawning was quite , 
logistic as the mite species has consumed a major portion of mushroom 
crop within that period and thereafter a population decline was noti­
ced due to the lack of food (mushroom). However# in the case Of
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T.dlmldiatus the picture was different. This is probably due to 
the fact that It has the Inherent capacity to multiply even in the 
absent of prefered food by utilizing alternate food sources found in 
compost bed# The other explanation would be that the rate of increase 
in population of T.dlmldiatus takes place in a arithmetical propor­
tion. In other words# the process of population Increase is a gradu­
al one In T.dlmidlatua while a sudden Jump in the rate of Increase 
was observed in. other three species between fifteenth to twentyflfth 
day after spawning with an obvious decline in population.

The habitat of a pest is of great significance from the 
view point of orienting the control measures to a definite cirection 
which will# in turn# help to keep a pest population below the eco­
nomic. Injury level* Considering this fact in mind# the distributions 
of four species of mite in mushroom bed were taken into consideration 
It is revealed, from the findings (Table 4,5 and Fig,4,4) that the 
maximum population of mite was found in the upper .surface of mush­
room bed l.e, upto 1#5 cnu A good number of mite belonging to all 
the four species ware present beneath the top layer l,e.# between 
1,5 cm to 3,0 cm depth. However# their number were more or less 
similar and statistically non significant while their distributions 
were considered in two other depths i,e,# 3.0-4.5 cm and 4,5-6,Q cm. 
The abundance of mite in the top layer may be correlated with the 
maximum .concentrations of mushroom mycelium and fruit body in the 
top layer of the mushroom inoculated compost bed. Similar observa­
tion was mad© by Hussey and Gurney (1937) on Tarsonemus mvee 1 iophaous



According to them# the maximum number of mite was found In the top 
layer I.e. upto 1.25 cm. In the absence of sufficient published 
literatures in this direction# an elaborated discussion could not 
be undertaken by the present author.

4.3.2 Symptoms of damage daused bv mushroom mites

All the four species of mite have been recorded to feed on 
the aerial as well as subterranean parts of mushrooms. The infesta­
tion of R.echlnopus was restricted to winter types of mushroom 
alone# i.e. P.salor-eaiu and P.ostreatus while the other three 
species of mites# namely T..dlroidlatus# H.heinemanni and ;H.miles 
infest summer types of mushroom i.e. T.lobavense and V.volvacea.
The course of development of damage symptoms have been investiga­
ted in details and presented below.,

4.3.2.1 Symptoms of damage caused bv 
Rhizoolvphua echlnoms

The initial infestation of the mite is found on mycella, with 
small pinhead holes all along the mycelial mat (Plate-4.1 and 4.2). 
Gradually# the mite attacks the base of the stalk during the budding 
as well as during the fruit body stage. As a result the basal area 
becomes pointed Instead of bulging out unlike uninfested mushrooms. 
The lower half of the stipe changes its colour from white to yellow 
and in come cases brown coloration has also been found to develop.
In case of severe infestation# gills are affected and their colour 
change to yellowish brown. The mite forms a dense cover all over 
the mushroom bed as well as on affected parts of the mushroom body.
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Plate 4.1-4.4 s 4.1 Mycelial mat of salor-ca1u mushroom 
infested with R.echinopust 4.2 mycelial mat of ostreatua 
mushroom Infested with R.echinoous>4.3 mycelial mat of 
lobavense mushroom Infested with T.dimidiatua?4.4 mycelial 
mat of volvacea mushroom infested with T.dimidiatus.
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4;3«2.2 Symptoms of damage caused bv 
Tvrbalvphus dimidlatua

The initiation of infestation of the mite is recorded on 
mycella exhibiting similar symptoms (Plate-4*3 and 4.4) as are found 
in the case of R.echihopus. The mite feeds on the inner content, of 
a bud leaving the outer Shfill of the bud intact. Such Infested buds 
contain all the stages of mite; The damage has been found to be very 
severe while the mushroom is in fruit body stage (Plate 4.5 - 4.9)* 
The mite hollows out basal portion of the stalk which serves as their 
entry point to reach up to the cap in course of time. The colour of 
the Infested fruit body changes from white to brown while the stalk 
colour changes to blackish brown. It also infests lower side of the 
cap l.e. gills# as a result the shape# size and colour of the infes­
ted portions of mushroom exhibit characteristics appearance.In the 
case of severe infestation# the presence of mite is noticed in the 
form of dense cover all over mushroom body as well as on mushroom 
bed.

4.3.3,3 Symptoms of damage caused bv 
HIstlostoma heineroanni

The severe Infestation of this mite is recorded in mycelial 
stage (Plate 4.10 and 4.11) as a result a very few mushrooms attain 
the fruit body stage• Subsequently# the mite attacks the basal region 
of the stalk and gradually infests the entire aerial portion of mush­
room. The mushroom becomes unable to develop vertically and does not 
exhibit normal posture like a folded umbrella. However# vertical



4*io 4.11

Plate 4.10*4.11* 4.19*4.20* 4.10 Mycelial mat of ^gbaYSflUfl
mushroom infested with H.helnemannl; 4.11 Mycelial mat of 
volvacea mushroom infested with ft-heinemanni* 4.19 mycelial 
mat of lobavenae mushroom infested with H.miles* 4.20.myce­
lial mat of volvacea mushroom infested with

4.19 4.20



4.11

4.13

Plate 4.12-4.13 « Damage of lobaveose mushroom due to 
H.heln^msnnl infestation; 4.12 after three days of sporophon 
production; 4.13 after five days of sporophore production.
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4,25 4*16

Plate 4.14-4.16* 4.14 T.lobayense mushroom(A)Uninfested; 
reduction in thickness of "cap rtue to H-heincmanni Infestation# 
4.15 T.lobayense mushroom (A)uninfested#distortion of 
cap due tn H.heinertannl infestation#4.16 TiloPavense mushroom 
(A) uninfested# (B.*8,)reduction In circumference of cap and 
stalk due to H.helngmgnol infestation.

4.14
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4.17

Plate 4.17-4.18: V.volvacea mushroom (A) uninfested;(B) 
Infested with 4.18 V.YSlXaSSfl mushroom(A)
unInfested;(B) damage of inner tissues due to H.heinemanni 
Infestation.



Plat* 4,21 i Damage causad by H.rcllea to YfftYMffft ra»9^room 
during lt» bod stag**



Plate 4.22-4.24* 4.22 Volva of volvacea mushroom 
damaged by H.Miles* 4.23 V.volvacea mushroom (A) 
unInfested# (B) volva and gills damaged due to 
infestation of H.mlleay 4.24 T.lobavense mushroom 
Infested with H.miles.
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development takes place in a crawling manner along the mushroom bed 
(Plate 4*12 and 4,13) * Finally# the entire'mushroom body shows the 
sign of decomposition in the presence of mites both inside and out­
side of the stalk as well as on cap. The shape of the Cap is distor­
ted. Reductions In circumference and thickness of cap are noticed 
with simultaneous decrease in the circumference and length of stalk 

(Plate 4-.T4- 4.18),

4.3,2*4 Symptoms of damage caused bv 
Hvpoaspis miles

All the stages of mushroom# right from mycelial to fruit body I
i

stages are prefered by this mite (Plate 4,19-4,23). The damage is more 
severe during the bud stage. Due to heavy feeding at the basal region 
of buds# they are detached from the mushroom bed. In many gases tuhn- 
els are found inside lauds. When the mushrooms reach fruit body stage# 
the mites attack the volva and Cap of mushrooms. In case of severe ^ 

infestation# they eat up the entire content of the volva and make 
several holes in cap portion of mushroom.As a result# the shape of 
the cap distorted along with a noticeable change in colour to yellow,

4,4 Economic damage caused bv mushroom mitea

To assess the pest status Of the four species of mushroom 
mite# two sets of experiment were set up one with R.echinQpus on 
winter mushrooms while the other with T.dlmidiatus, H.heinemannl and 
H.miles on summer mushrooms. The data obtained on the weight loss 
during mycelial stage of mushroom due to the infestation of four 
species of mite have been presented in Tabl%4,6,1 and 4,6,2, It
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may be seen from the Table; 4.6*1 a that the loss in weight were as 
high as 75.20% and 76.00 % In P.saior-calu and P.ostreatua. respec­
tively when 5 gms of mycelial mat was inoculated with only ten mites. 
But under the controled condition, the percent loss in yield were 
only 9.20 % and 11.60 % in aa1or-ca1u and ostreatua species, respec­
tively. Similar results were also obtained in other three species of 
mite as is evidenced from Table 4.6.2. The maximum percentage of wei­
ght loss' in mushroom was inflicted by H.heinemanhi followed by T, 
dimldiatus and H.miles. The results obtained were statistically sig­

nificant at 5 % as well as 1 % levels. All the observations recorded 
on T.lobavense were statistically significant among themselves while 
in the case of V.volvacea no significant difference was observed in 
between T. dimldiatus and H.ml lea and between H.heinemannl and T, 
dimldiatus. But the two species, Hlstlostoma and Hypoasnis differed 
significantly between themselves in respect to their capacity in re­
ducing yield of mushroom.

The effect of infestation of R.echinopus on the duration 
of spawn-run period, number of buds and fruit body emerged/tray 
as well as on yield has been presented in Table 4•7.1. It appears 
from Table 4.7.1 that the duration of spawn-run period was signi­
ficantly delayed by about 5,6 days in the case of first flush of 
mushroom. The effect of mite incidence on the second flush of crop 
was total while under normal condition the second flush is observed

■swithin 9 to 15 days. Similarly, significant reduction in number of 
bud as well as fruit body were noticed* This ultimately leads to a
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Table 4,7.1 : Damage caused by R.echinopus during spawn run period 
and on flash emergence* formation of bud and fruit body as well as on yield of P.salor-calu (mean of 
three replications)•

NO, of 
mite 
inocula­
ted tray

Spawn run period (days) No.of bud No.of fruit 
body

Yieldvgm)

1st
flash

2nd
flash

1st
flash

2nd
flash

1st
flash

2nd
flash

1st
flash

2ndflash

Q 18,00 9.36 36,66 27,60 28.3o 15.30 124.00 66.66

1000 23.66
(31.14)*

0,00 13.64
(100.00)(62,84) 0,00 10,33 (100.00)(63.60) 0,qo 53.33 Uod|oo)(57.ol)

, /

, °.Q0
doo^oo)

•F* test Sig. Sig. Sig. Big. Sig. Sig, Sig. Sig,

s ,Em(+) 0,52 • 0.16 1,28 1.17 1.88 0.33 7.31 1.66

♦Figures in parenthesis Indicate percent delayed In 
spawn run period as well as percent reduction in no, 
of bud* fruit body and yield*

)



significant reduction In mushroom yield in comparison to that 
observed in control one.

The effect of Infestation of other three species of mushroom 
mites On duration Of spawn-run period, number of bud and fruit body 
emerged/tray as .well as loss in yield has been presented in Table 
4,7,2, It is observed from Table 4,7,2 that the duration of spawn- 
run period is delayed by nearly 7 days due to the infestation of H, 
heinemanni. The delay in the case of T, dimidiates and H.miles was 
nearly 2-5 days and subsequently no second fl^sh was noticed in any 
of the mite infested mushroom beds. While in mite free compost bed# 
a second flush was noticed after 13 days, The differences observed in 
respect to duration of spawn-run period were statistically significant 
but no significant difference was observed between H.heinemanni and 
H.miles infested mushroom beds, Similarly# the differences observed 
among number of bud and fruit body emerged/tray due to the infesta­
tion of three species of mite were statistically significant when 
compared with those of control tray and the minimum number of buds and 
fruit bodies were recorded In H.heinemanni Infested mushroom beds# The 
difference observed between T.dimidiates and H.miles Infested mush­
room beds was not statistically significant. The loss in yield was 
also maximum in H.heinemanni Infested beds followed by H.miles and 
T.dimidiates. But the difference observed between the last two spe­
cies of mite was not statistically significant. However# they differ­
ed significantly in respect to control experiment.

o
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The effect of Infestation of R.echinopua on the aerial portion 
of P.salor-Galu has been presented in Table 4*6*1* It Is revealed from 
Table that a significant reduction in circumference* thiclmess and 
weight of mushroom cap was noticed when compared with those of unin- , 
fested mushrooms* The length as well as weight of stalk showed a sig­
nificant reduction due to the infestation of the mites*

The effect of infestation of other three species of mite* 
namely T.dlmidiatus* H.heinemanni and Hamiles on the aerial parts 
of T*lobavense has been given in Tabie 4*8*2* It is revealed from 
Table that significant reductions in circumference* thickness and 
weight of mushroom cap were noticed In comparison to those of, control 
experiment* The maximum reduction was noticed with the infestation 
of H.heinemanni and the differences were statistically significant 
when compared with those of Other two species* ^he difference obser­
ved in respect to reduction of circumference of cap betweeb T.dlmidia. 
tus and H.miles was not statistically significant* Similarly* the 
maximum reduction in thickness of cap was noticed in H.heinemanni 
which varied significantly from those of other two species* But the 
differences observed between T.dlmldiatus and H.miles in respect to

■i '■

weight and thickness of cap were not statistically Significant but 
they varied significantly from contxo 1 experiment* The differences 
observed in respect to reduction in the length of stalk of mushrooms 
due to the infestation of three species of mites were not statisti­
cally significant*;
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Tile relationship between various densities of mites and loss 
In yield of mushroom has been presented in Table 4.9 • it may be seen 
that the loss in yield was maximum while the density of mite was in­
creased to 1590/500 gm of compost. This is: true for all the four spee 
cies of mite. HowSver# the differences observed in respect to yield 
loss in fruit body were not statistically significant when compared 
with those of 1000 mite s/500 gin compost; However* the difference in 
the yield recorded in between two densities of mite lie, between 500 
and 1000 was statistically significant* But they differed signifi-

i
cjantly from those of control exp eriraent.; Again# the differences
observed in respect to yield loss in between two different types
of mushroom i.e. P.salor-caiu and P.ostreatus due to the infestation

/ ; of R.echinoous was not statistically significant under three levels
of densities i.e. 500# 1000 and 1500 mites per 500 gm compost. But
the difference was significant in respect to control experiment,
Similar trend was also noticed in other three species of mushroom
mites i.e, T.dimidlatus # H.helnemanni and H,miles on their hosts#
namely T . lobavense and V.volvacea.

i '

There are seventeen species of tyroglyphid mites reported in 
association with mushrooms throughout the world. Among them# Tvro- 
alvphus dimidiatus is considered as the most important species. The 
symptoms of damage appear due to the infestation of this mite have 
been described by Jary and Stapley (1937), The mite hollows out very 
tiny buttons leaving only shells to be remain Intact and In such 
buttons# eggs and all immature stages occur. On lar^e mushrooms# ca­
vities of various sizes develop on the stalks and caps due to its

%or-
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7

feeding rendering them unfit for sale* Similar observations have also 
been recorded by the present author thus confirming the observations 
made by Jary and stapley (1937). However# detailed published records 
pertaining to damage symptoms of other three species of mite# namely 
R.echinopus. H.heinemanni and H.miles are lacking. It has been repor­
ted that R.eChinopua is found on decaying mushrooms in Britain (Hughesj 

simllarly# H.heinemanni has also been reported on decaying 
mushrooms and does not feed on mushroom tissue.. It is attracted by 
the micro-organ 1 sms present on decaying mushrooms. Due to its feed­
ing on the micro-organisms# the mite spread certain diseases of mush­
rooms (Hill and Deahl# 1978). Regarding H.miles no published report 
is available as it has been reported for the first time by the pres­
ent author to feed on mushrooms. It is evident from the present 
investigation that all the four species of mite ate very destructive 
in mycelial stage of mushroom as may be seen from Fig, 4.5. The des­
tructive potential of mites are more or less at per with slight 
higher in H.heinemanni based on the decrement of weight of mycelial 
mat(85.23 ?§• The lowest rate of weight decrement was recorded in 
H.miles which was around 68,48 % .The differences observed in respect 
to their damage potential on two types of mushroom was very negli­
gible. In other words# it may be said that no varietal preference 
exists among four Species of mushroom mites. The nature of prefer­
ence for various parts of fruit body was not similar among four 
species of mite.



it Is revealed from the experiments conducted to study the 
Impact of four species of mites on the duration of spawn-run period 
(Fig.4.6) that the duration was least affected due to the attack of 
T.dimidiatus followed by H.miles. H.heinemannl and R.eehlnopus. DUricj 

the spawn-run period* mushroom passes through mycelial stage and 
therefore* R.eehlnopus was the most injurious species during this 
period due to its preference for mycelial stage of mushrooms. The 
bud stage of mushroom was most prefered by H.heinemannl and R.eehlno- 
M8 as is evidenced from the percent reduction in number Cf bud which 
were 64.83 % and 62.84 % in H.heinemanni and R.eehlnopus. respecti­
vely. The percent reduction in number of bud were only 45.05 % and 
41.33 % in H.miles and T.dimidiatus. respectively. This again indica­
tes that R.eehinQpua and H.heinemannl has more capability in causing 
damage to' mushroom in comparison to other two remaining species of 
mites, ^he maximum reduction in number of fruit body was noticed 

due to the infestation of H.heinemanni (83.7S %) followed by T.dimi­
diatus (71.25 %), H.miles (67.54 %) and R.eehlnopus (63.60 %) in the 
descending order. All the four species of mite Inflicted severe damag 
to mushroom crop as a result second crop could not be obtained in the 
mite infested beds. As such they may be considered as highly injuri­
ous to mushroom cultivation,.

Oh the other hand* T.dimidiatus makes a large hole at the 
basal region of mushroom and gradually hollows up the entire stalk 
portion. H.heinemanni initiates destruction of mushrooms from the 
basal region and gradually destroys the entire mushroom. The damage
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caused by H.miles is undoubtedly pecul lar. Initially# it attacks 
the volva and then it crawls to the cap region* It is revealed from 
the Pig*4*7 that ,the reduction of length of mushroom stalk due to the 
infestation of four species of mite varied between 38.58 % to 48.77%. 
Therefore# the differences observed among the four species of mite 
are Of little significance. However# the percent reduction in weight 
Of stalk varied enormously among four species Of mite* The maximum 
reduction of weight of stalk was noticed in H.heinemannl (87.16%) 
while it was as low as 42.30 % in the case of R.eehlnotnis. The reduc­
tions noticed in the cases of T.^imidlatus and H.miles were 74.07% 

and 62*90 % respectively* It is therefore# evident that R.echinonus 
and H.miles do little damage in the stalk region of mushroom in com­
parison to those caused by H.heinemannl and T.dtmldiatua.

When the effect of Infestation of four mites on the cap por­
tion of a mushroom was considered# it was found that H.heinemannl 
prefers the gill and upper, portion of the cap* As a result# a severe 
reduction in circumference of mushroom cap to the tune of 70*00 % 
was noticed while in other three' species it was around 37,00 %• Simi­
larly# thickness of the cap, was also affected adversely due to the 
infestation of H.heinemannl and the level of reduction was around 
75*43 % while in other cases it was below 38.00%. being the lowest 
in the case of R.echinoms (22*72 %), The percent weight reduction 
of mushroom Cap though highest in the case of H.heinemannl (91.17%) 
such reductions were also noticed in the case of T.dimidlatus (80.10?: 
and H.miles (70.91 %). However# it was only 36.36 % when the Infes­
tation of R«eehinopus was taken place. It# therefore# clearly
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Indicates that R.eehlnopus does not like the cap portion of mushrooms 
while it is very much liked by H.helnemannl. The other two species 
of mite# namely# T.dlmidiatus and H»miles did not infest the gill 
portion of the cap but consume.the inner tissue of,cap portion infl­
icting severe weight loss of cap region of mushrooms*

Attempts were also made to collect preliminary informations 
on the economic injury level of four species of mushroom mites* It 
may be seen in Fig*4*8 that a direct linear relationship in loss of 
mushroom yield was noticed with the increase in severeness of infes­
tation brought about by simultaneous Increase in mite population from 
0 to 1500/500 gm of compost* It was observed that the decrement of 
yield was very fast when the population was increased from 0 to 1000*. 
Thereafter# the rate of yield decrement was slow in between 1000-1500 
mltes/500 gm of compost* It may be computed arithmetically that a 
population of 100 mites would bring about nearly 9*0 % loss in yield* 
Therefore, it may be said that the density of 100-200 mites of R.echl 
noons would be of great significance and a control measure may be 
recommended at this stage* The economic injury level would Vary 
among four species of mite as well as between two species of winter/ 
summer mushrooms* The detailed studies on the economic injury level 
of mites was however beyond the scope of the present investigation 
and therefore the exact level of economic Injury could be mentioned 
with authenticity.. This needs immediate attention. It appears from 
the published literatures that no attempts have so far. been made to 
study the economy injury level of mushroom mites in any parts of the 
world*
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4,5 Rearing of mushroom mites on artificial diets

The suitability Of eight kinds of artificial diet mentioned 
earlier in column 3,2,8 of Materials and Methods were tested on four 
species of mushroom mite and the data obtained have been presented 
in Table 4,10, Significant differences were observed among four spe­
cies of mushroom mite as well as among eight kinds of artificial 
diet while the decrease or increase in mite population was consider­
ed. It is revealed from Table 4,10 that the type *F - diet was the 
most suitable for R.echinopus (Plate 4.25) followed by ’C*, 'H' and 
'G* types of diet. No significant difference was# however# observed 
between the last two diets but they differed significantly from the 
'P1 type of diet while the fate Of increase of mite population was 
considered; The 'b* type of diet was the least suitable while 'A* #'B 
and 'E* types were less suitable for rearing R.echinopus, In the case 
of T.dlmldlatus. the *H' type of diet provided the best result (plate 
4,26) followed by 'P', *C1 and *G1 types of diet. No significant 
difference,' was observed between 'E ■ and 'H* typos of diet as well as 
between 'C* and *0* types of diets. There was no development of mite 
population on the *A' type of diet while it was considerably less in 
the *B * and *P* typ>es of diet.

On the other hand* the population of H.heinemanni could not 
be raised in any of the diet type from fA* to 'E*. All the inoculated 
mites (10) died a few days after release. However# the 'H1 type of 
diet was moderately suitable and may be considered as the best type
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Plate 4.25-4.26* 4.25 Culture of R.echinopus 
in *F* type of artificial diet; 4.26 Culture 
of T.dlmidlatus In 'H» type of arltlflclal 
diet.
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Table 4.10s Suitability of various artificial diets to four spp. 
of mushroom mites (mean of three replications) •

Type of Numbereof Increase(+)/Decrease (-) in mite population
Diet mites re- (No.) after 30 days

leased .....—  -  ................ .... ..... .——■■■ ■
R.echinopus T. dimidiates H.heinemanni H.miles

10.00 120.00 0.00 -10.00 -10.00A *(1200.00) ( 0.90) (-100,00) (*100.00)

B 10.00 154.00 111.00 -10.00 0,00
(1540.00) (1110.00) (-100.00) (0.00)

10.00 290.00 277.00 -10.00 0.00(2900.00) (2770.00) (400 .00) (0.00)

P 10.00 19.00 72,00 -10.00 0.00( 190.00) (720.00) (-100.00) (0.00)

E 10.00 142.00 151.00 -10.00 0.00
(1420.00) (1510.00) (-100.00) (0.00)

t? 10.00 416.00 483.00 38,00 0.00
S (4160.00) (4830.00) (380,00) (0.00)

G 10.00 211.00 237*00 50.00 25.00
(2110.00) (2370.00) (500.00) (250.00)

H 10.00 230.00 499.00 188.00 95.00
(2300.00) (4990.00) (1880.00) (950,00)

•F* test - significant 
S.Em (+)- 4.64
For mite spp. For different diets
C.D.0*0.05) - 74.,24 C.D.(0.05) - 74.24
C.D.(p=0.01) - 98.69 C.D.(O.OI) - 98,69

* Figures in parenthesis indicate percent increase/decrease 
in mite population,.



83

of diet for the mite species (Plate 4.2£) • The other two types of 

diet, namely and 'G1 were less suitable and no significant diff­

erences was found between these two diets in respect to population 

development of mite. They differed significantly in respect to the 

growth of mite population from the 'H* type of diet. The fourth 

species of mite, namely, H.miles also reacted in similar fashion 

like the previous species when the suitability of diet was consi­

dered, It appears that the ’A' type of diet was unsuitable for them 

due to thdir; mortality on such diet. The diets ranging from *B* to 

*F* category were also unsuitable for them as no population growth 

was recorded On such diets. All the inoculated mites (1.6) survived 

till 30 days without any progeny production* The other two diets, 
namely sOJ and ,H< were suitable to H•miles (Plate 4,2&) to certain 

extent as progeny production was recorded in these two cases* The 

difference observed in the rate of increase based on these two diets

were

The development of e suitable diet of an organism is a pre­

requisite in the nutritional studies. This, in turn, helps to under­

stand the physiological mechanism of a species which can be utilized 

in the formulation of the control strategy of a pest. With this obj­
ective in mind, eight artificial diets were tested against four spe­

cies of mushroom mites. It was observed that all the mites differed 

significantly among themselves In respect to their,preference On 

eight artificial diets signifying their differential nutritional 

requirements. It is interesting to mention that R.echlno-pus (derived



I

Plate 4.27-4.28* 4.27 Culture of H.helnemannl 
In 'H* type of artificial diet; 4.28 Culture 
of H.miles in 'H* type of artificial diet.
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their nutrition mostly from wheat kernel as such they may be 
termed as a germ feeder, ^he data presented in Table 4,10 and Fig, 
4,9 indicate that the maximum rate of population increase was notic­
ed while they were provided with a diet which consists of agar# wheal 
kernel# yeast and distilled water* But the similar high rate of in­
crease was not maintained when they were provided with a diet con­
sists of agar# wheat kernel# mushroom powder and distilled water.
It is confusing to a great extent how the irate of increase of the 
mite species was so high (2900%) oven in the present of a diet con­
sisting of agar# dextrose and distilled water. The data collected 
for other diets clearly indicates that they can maintain a fairly 
high level of population growth in the presence of wheat kernel, 
a major source of nutrition to them*

It may be mentioned in this context that the infestation 
of. R.echinopus is frequently found on various types of vegetables 
under storage condition. It# therefore# an indication of their non­
specific nature of food requirement.And it Is not a specific pest of 
mushroom. The other species# T .dlmidiatus can not retain its rate 
of multiplication only in the presence of wheat kernel. They mul­
tiply vigorously (4830 % increase) in the presence of a diet con­
sisting of wheat kernel and yeast extract. It may be seen from 
Table 4,10 that its rates of multiplications (2770% and 2370 % in­
crease) were considerably high and was possible when it was fed
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on diets consisting either of a mixture of dextrose and distilled 
water or dextrose, wheat kernel and straw juice. Again, the food 
habit of the species appears to of non-specific in nature though 
it has a clear preference for mushroom. The other two species, 
namely H.hetnemanni and H.miles showed a clear Inclination for 
mushroom as food, similarly, their rates of multiplication ware 
high only when they were supplied with mushroom extract as their 
food. The diet types *A1 to 'E1 were unsuitable for H.helnemannl 
though H.miles was able to derive some amount of nutrition from 
these diets for their survival but was unable to produce any pro-

s

geny.

It appears from the available published literatures in 
this direction that nutritional studies on mushroom mites are lack- 
ing. Limited informations are available on,storage mites belonging 
to the Pamily-Acarldae which forms the major group of mite pest of 
store grains. Various diets which have been developed by various 
workers for acarid mites generally consist of yeast extract, dex­
trose, distilled water, wheat germ etc*, A similarity in preference 
among the mites belong to the Super-Family Tyroglyphoidoa is found 
because of the fact that, their ancestors were mostly fungus feeder.
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4.6 Developmental pattern of four spp. 
of mushroom mite In relation to tem­
perature and relative humidity

4.6.1 Effect of three levels of temperature 
and relative humidity on the duration
of mating period

Effect of three levels of temperature and relative humidity 
on the duration of mating of four species of mushroom mites have been 
presented In Tables 4.11 and 4.11.1 and Flg.4.10. It may be seen 
from Table 4.11 that there was significant difference In duration of 
mating among four species of mushroom mites Irrespective of temper­
ature and relative humidity. In other words* the duration of mating 
was the highest In T.dlmldlatus followed by R.echlnopus* H.helnemannil

~ i

and H.miles. The duration of mating of the two species of mite (H. 
helnemannl and H.mile a) could not be recorded at 30 % r.h. as both 
of them died under such condition.

It may be seen from Table 4.11.1 that the Interaction betweei 
mite and temperature is significant. This Indicates that the duration 
of mating of the four mite species followed different patterns at 
three levels of temperature. In general* the duration of mating was 
the lowest at higher temperature with an exception In the case of 
H.helnemannl. However* the differences observed in between 20°C and 
30°C was not statistically significant in the case of T.dlmldlatus 
and H.mlles •
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FIG. 4.11 EFFECT OF CONSTANT TEMPERATURES (A), RELATIVE HUMIDITIES (B) 
AND INTERACTION OF TEMPERATURE AND RELATIVE HUMIDITY (C) ON 
THE DURATION OF PRE-OVIPOSITIONAL PERIOD OF FOUR MUSHROOM 
MITES.

FIG. 4.10 EFFECT OF CONSTANT TEMPERATURES (A), RELATIVE HUMIDITIES (B) 
AND INTERACTION OF TEMPERATURE AND RELATIVE HUMIDITY (C) ON 
THE DURATION OF MATING OF FOUR MUSHROOM MITES.

FIG. 4.12 EFFECT OF CONSTANT TEMPERATURES (A), RELATIVE HUMIDITIES (B) 
AND INTERACTION OF TEMPERATURE AND RELATIVE HUMIDITY (C) ON 
THE DURATION OF OV1POSITIONAL PERIOD. OF FOUR MUSHROOM MITES.
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The significant interaction between mite and relative 
humidity showed that the pattern followed in respect to duration 
of mating of four mushroom mites was different in three levels of 
relative humidity, In general# duration of mating was more at hi­
gher ranges of relative humidity but this was not true in the case 
of T>dimidiatua where the maximum duration of mating (22,23™i*?) 
was observed at moderate range of relative humidity i.e. at 60 %•

The effect of interaction between temperature and relative 
humidity was also significant and it was recorded that the duration 
of mating was the maximum at 20 °G with 90 % R.H*(22.20 min)* foll­
owed by 20°C x 60 * R.H. (20.75 min*)# 30®C x 90 % R.H. (17.75 min)# 
and 40®C x 90 % R.H. (16.02 min.)*

4*6,2 Effect of three levels of temperature and relative
humidity on the du ration of nre-ovloositienal period i

Effect of temperature and relative humidity as swell as 
their interactions on the duration of pre-ovipositionai period of 
four species of mushroom mites have been presented in Tables 4.11 
and 4.11.2 and Pig.4,11. Significant variations were observed in 
respect to duration of pre-ovlposltional period among four species 
of mushroom mites. Xt was observed that the duration of pre-ovlposl­
tional period was the maximum in H.milea followed by R.echinonus* 
H.heinemanni and T.dimidlatus irrespective of temperature and humi­
dity conditions.
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The significant interaction between mite and temperature 
oh the duration of pre-ovlpositional period indicated that the du­
ration of pre-ovipositionai period followed different patterns in 

four species of mushroom mites tinder three levels of temperature.
In general# duration was the lowest at higher temperature and it 
increased with the decrease in temperature. The only exception was 
H.heinemanni where the minimum duration of pre ovipositional period 
(1,96 days) was recorded at 30°C,

The pattern was reverse tinder humidity condition. The dura* 
tion was minimum at lower humidity range and the maximum duration was 
observed under moderate level of humidity (60 %) •

The effect of interaction between temperature and relative 
humidity was also significant. This indicates that the duration of 
pre-ovlpositional period did not follow the same pattern under th ree 
levels of temperature and relative humidity combinations. The maximum 
duration was noticed at 20°C x 60 % R.H, (5.50 days) followed by 20?C 
x 90 % R.H, (4.97 days) and 30°C x 60 % R.H,(3.85 days),

4.6.3 Effect of three levels of temperature and relative humidity 
on the duration of ovipositional period

Effect of three levels of temperature and relative humidity 
on the duration of ovipositional period of four species of mushroom 
mites as well as their Interactions have been presented in Tables 
4.11 and 4.11*3 and Fig.4.12. It may be seen from Table that there



92

to

i
ffiell

w2 C+3 §
<0 ID■ri e«u <u m1-) c & 9
e •rt H w

0 >ri . •
•0 JS -e s
frl oil si -•

o•m ©© o©

0.
43

0.
57Hu
mi

di
ty

Re
la

ti
ve

Te
mp

er
at

ur
e 
x

Mi
te

 x
 R
el

at
iv

e 
Hu

mi
di

ty
Si

gn
if

ic
an

t 
6.
50
 

0 (
*,
65

0.
50

0.
65

Mi
te

 x
 T
em

pe
ra

tu
re0.

00
.

3.
77

3.
97

0.
50

3.
35

4.
15

0.
00

7.
56

6.
91

6.
55

2.
46

6.
03

5.
00

5,
91

2.
40

6.
33

6.
26

00*0
00*0 
££t

 0 
£E

 *
 0

2.
20

1.
03

3.
60

3.
50

3.
30

1.
46

2.
76

3.
13

7,
30

2.
36

5,
00

.4
i6
3:

•l
• t

es
t 

G.
B.
(p
sO
.O
S)
 

C.
D,
(p
»0
.0
1)

90
60

30
4Q

0E

20
R.
H,

Te
mp

er
at

ur
e 

(*
C)

Mi
te

s

Ta
bl

e 
4.
11
,3
* E

ff
ec

t 
of

 i
nt

er
ac

ti
on

s 
of

 t
em

pe
ra

tu
re

 a
nd

 r
el

at
iv

e 
hu

mi
di

ty
 o
n 
th

e
du

ra
ti

on
 o

f 
Ov

ip
os

lt
lo

na
l 

pe
ri
od
(d
ay
s)
 o

f 
fo

ur
 s
pp
. 

of
 m
us

hr
oo

m 
mi

te
s.



93

was significant difference in the duration of oviposit! on a 1 period 

among four species of mushroom mites irrespective of temperature and 
relative humidity. The maximum duration of ovlpositional period was 
recorded in R.echinopus followed by H.heinemanni, H.miles and T-.diml-

The effect of interaction between mite and temperature* mite 
and relative humidity and between humidity and temperature were sig­
nificant. Therefore# the duration of ovipositionai period did not 
follow the same pattern in all the four species of mite under Various
levels of temperature and humidity, in general# the duration was

1 ,higher at lower temperatures and it was reverse at higher temperature 
(40?C)• However# deviations were recorded in the case of H.heinemannt

n
and H,mllea where the minimum duration was noticed at 30®C instead 
of 40°C. In general# the duration of ovipositionai period was higher 
at higher range of relative humidity with an exception in the case 
of H.miles where the maximum duration (6.26 days) was observed at 

moderate level of humidity (60 %) • The best combination of temper­
ature and relative humidity was observed to be 20°e x 60 % R.H,
(7.56 days)# followed by 20°G x 90 % R.H.(6.91 days) where the dura­
tion of ovipositionai period was considerably less.

4.6.4 Effect of three levels of temperature and relative humidity
on the duration of egg stage 1Plate- 4.29>4.37.4.44.4.52)

Effect of three levels of temperature and relative humidity 
on the duration of egg stage as well as the effect of interaction of
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these factors have been presented in Tables 4•12 and 4.12.1. There 
was significant difference in the duration of egg stage among 
four species of mushroom mites irrespective of temperature and 
humidity. The maximum duration of egg stage was recorded in R. 
echlnopus followed by H.miles* T.dlmidiatus and H.helnemanni

The interactions between mite x temperature * mite x rela­
tive humidity and temperature x relative humidity wore also signifi­
cant. This signified that the duration of egg stage followed diff­
erent patterns in four species of mite Under three levels of tem­
perature and humidity. The duration was the maximum in lower temp­
erature and an Inveraerelationship was noticed between the temper­
ature and duration of egg stage. But deviations were recorded in 
case of T.dimidiatus and H.miles where minimum duration was noticed 
at 30 °C, On; the other hand* a direct relationship was recorded bet­
ween relative humidity and the duration of egg stage. The best com­
binations between temperature and relative humidity were 40 °G x 90 6A 
R.H,,* 30°C X 90 % R.H. and .30°G x 60 % R.H. where the minimum dura­
tion of egg stage was noticed.

4,;6.5 Effect of three levels of temperature and relative humidity
on the duration of larval stage CPlate 4.30.4.38.4.45.4>53)

Effect of three levels of temperature and relative humi­
dity as well as their interactions on the duration of larval stage 
have been presented in Tables 4.12 and 4.12.2. It may be seen from 
Table 4.12 that there was significant difference in duration of
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larval period among four species of mushroom mite irrespective of 
temperature and humidity^ In other words# the duration of larval 
stage was the maximum in H.miles followed by R.echinopus* T.dlmi- 
diatus and H.helnemanni. The significant interaction between mite and 
temperature revealed that the pattern of duration of larval stage of 
four mushroom mites was not similar under three levels of tempera­
ture* In general# the maximum duration was noticed at lower temper­
ature while it was the minimum at highest temperature l.e. at 40°C 
though in the case of R.echinopus and H.heinemannij no significant 

difference was observed in between 30°Cand 40 °e#

The effect of interaction between relative humidity and 
mite indicated that the duration prolonged1 at higher humidity railge 

while that of between temperature and relative humidity showed 
40°C x 60% R.H. as the optimum combination for larval stage (1*21 
days).

4*6,6. Effect of three levels of temperature and relative 
humidity on the duration of quiescent; larval stage

' ' 1 ’ i

Effect of three levels of temperature and relative humidity 
on the duration of quiescent larval stage of four species of mushro^ 
om mite have been presented in tables 4»l2 and 4.12.3. It may be 
seen from Tables that there was significant difference in the dura­
tion of quiescent larval stage among four species of mushroom mite 
irrespective of temperature and relative humidity. The duration was 
the maximum in H.miles followed by R.echinopus# H.helnemanni and T, 

dimidiatus.
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4,6.7 Effect -of three levels of temperature and relative 
humidity on the duration of protonymphal stage(Plate 4.31, 4.39# 4.46,4.54) ”

Effect of three levels of temperature and relative humi­
dity on the duration of protonymphal stage of four species of mush­
room mite have been presented in Tables 4.12 and 4,12,4r, It may be 
seal from Table 4*12 that there was significant difference in the 
duration of protonymphal stage of four mushroom mites irrespective 
of temperature and relative humidity. The maximum duration of pro** 
tonymphal stages was recorded in H,miles followed by R.echinopus 
H.heinemanni and T »dimidiatua.

The significant interact ion between mite and temperature 
revealed,that the four species of mushroom mite did not follow 
similar pattern In their durations in protonymphal stage under three 
levels of temperature. An Inverse relationship was noticed between 
the mite and temperature in respect tp protonymphal stage. The du­
ration was more under low temperature while it was the minimum under 
hic£i temperature. However* the differences observed in between 
H.heinemanni and H.miles in respect to duration were not statisti­
cally significant under 30 ®G and 40#C,

The relationship between the duration of protonymphal stage 
and relative humidity 0was direct. The duration increased with the 
increase in humidity. The 'interaction between temperature x relative 
humidity on the duration indicated 30 °C x 60 % R,H, as the optimum 
combination for proper duration(1.07 days) of protonymphal stage.
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4,6,8 Effect of three levels of temperature and relative 
humidity1 on the duretionofquiescenfcprotonvmphal
st^ae '

Effect, of three levels of tenqperature and relative humidity 
on the duration of. quiescent protonymphal stage of four mushroom mi­
tes have been presented In Tables 4* 12 and 4,12,5', It may be seen 
from Tables that there was significant difference in the duration of 
quiescent protohyraphal stage among the four species of mushroom mites 
Irrespective of temperature and relative humidity* The duration was 
the maximum in R^edhinopus followed by H.miles, H.heinemanni and T* 
dimidiatua

4*6,9 Effect of three levels of temperature and relative 
humidity on the duration of deutonymphal ataae
(Plate 4.32, 4.40, 4.47; 4.55)

Effect of three levels of temperature and relative humidity 
on the duration of deutonymphal stage of four species of mushroom 
mite have been presented In Tables 4,12 and 4.12,6, Significant diff­
erence* was recorded in respect to duration of deutonymphal stage amonc 
four mushroom mites irrespective of temperature and relative humidity. 
The maximum duration of deutonymphal stage was recorded in H.miles 
followed by R.achinopusi T.dimidlatua and H.heinemanni,

The significant interaction between mite and temperature 

indicated differential pattern in duration of deutonymphal stage under 
three levels of temperature. An inverse relationship was noticed bet­
ween temperature and mite species* The highest duration was observed
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at lower temperature* However# In the case of H*heinemannl the 
differences observed in 30 °G and 40 eC were statistically non­
significant.

The effect of relative humidity on the duration of deuto-
nynph of four pish room mites was different, The duration was more 
under higher humidity range. The optimum temperature and humidity
condition for deutonymphal stage was 20°C x 60 % R.H,

4,6*10 Effect of three levels of temperature and relative humidity 
on the duration of quiescent deutonymphal stage

Effect of three levels of temperature and relative humidity 
on the duration of quiescent deutnnymphal stage of four mushroom mi­
te have been presented In Table 4.12 and 4,12,7, it may be seen from 
Tables that there Was significant difference in the duration of qui­
escent deutonymphal stage, among four species of mushroom mites irr­
espective of . temperature and relative humidity. The duration was the 
maximum in H.miles; followed by R.echlnotms, Hwhelnemanni andT .dimidia­
te*

4.6,11, Effect of three levels of temperature and relative humidity 
on the fecundity and rate of survival of different stages of
mushroom mite

Effect of three levels of temperature and relative humidity
on the rate of egg laying by four mushroom mites have been presented 
In Table 4,13 and 4,13,1 and Fig, 4*13. It is indicated from Tables 
that there was significant difference in fecundity, among four species
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of mushroom mite irrespective of temperature and, relative humi­
dity, The maximum number of eggs was laid by R.eehinopus followed 
by T.dlmidiatus, H.heinemanni and H.miles. The significant inter­
actions between mite and temperature and between mite and relative 
humidity revealed that the pattern of egg laying of four mushroom 
mite was not similar under three levels of temperature and rela­
tive humidity. In general, the maximum number of eggs were laid 
under moderate temperature condition (30°G) with an exception in the 
case of R«echtnoms and T.dlmidiatus • R.eehinopus laid the maximum 
number of egg at 20°G (65,26 ) while T.dimidiatus realised it at 
40°C (40,33), However, all the mites laid maximum number of eggs 
at 90 % R.H, The optimum temperature and relative humidity condi­
tion was 309C x 90 % R.H,

Effect of three levels of temperature and relative humi­
dity on the rate of survival of egg stage have been presented in 
Tables 4,13 and 4,13,2, -^t appears from Tables that there was sign­
ificant difference in the rate of survival of egg stage among four 
mushroom mites irrespective of temperature and relative humidity.
The maximum hatching of egg was recorded in H.miles followed by 
H.heinemanni, R.eehinopus and T.dlmidiatus. The significant inter­
action between mite and temperature indicated that the rate of 
survival of four mushroom mites in egg stage did hot follow similar 
pattern under three levels of temperature. Maximum hatching of eggs 
in R.echinopus , H.heinemanni and H.miles x^rere recorded at 20°C
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while that of 11 .dimtdlatus was noticed at 30*C. The rate of hat­
ching of egg was always higher at higher humidity range (90 %) and 
the optimum temperature and relative humidity combination for hat­
ching was 20 *C x 90 % RiH,

Effect of three levels of temperature and relative humidity 
on the rate of survival of larval stage of four species of mush­
room mite have been presented in Table 4.13 and 4.13.3. It may be 
seen from tables that significant difference was noticed in the rate 
of survival among four mushroom mites irrespective of temperature and 
relative humidity conditions^ The maximum rate of survival in larval 
stage was noticed in T.dimidiatug followed by H.miles. R.echinopus 
and H.heinemanni. The significant interaction between mite and temper­

ature revealed that the rate of larval survival among four species of 
mushroom mite, did not follow similar pattern under three levels of 
temperature# The maximum rate of larval survival was observed at 20°C 
in the case of R.echinopus and H.helnemanni while in other two speci­
es it was observed at 30 °C* The maximum rate of larval survival was 
always noticed,at higher relative humidity range (90 %)• The optimum 
temperature and relative humidity combination for maximum rate of 
larval survival (76.22 %) was noticed at 30?C x 90 % R,H.

Effect of three levels of temperat are and relative humi­
dity on the rate of survival of protonymph have been presented in 
table 4.13 and 4.13.4. It may be seen from Tables 4.13 and 4.13.4 
that the significant difference existed in the rate of survival
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of protonymph among four mushroom mites irrespective of temperature 
and relative humidity* The maximum rate of survival was noticed in 
H.mlles followed by T.dimidlatus, H.heinemanni and R.echinopus. The 
significant interactions between mite and temperature and between 
mite and relative humidity indicated that the rate of survival of 
protonymphal stage in four species of mite was different under three 
levels of temperature and relative humidity* The maximum survival 
fate was noticed at 30 ®C with an exception in the case of R*echinopus 
where it was observed at 20 °C (28,44 %).» However* the rate of survi­
val was always higher at higher relative humidity range. The optimum 
temperature and relative humidity combination for protonymphal sur­
vival (82.41 %) was 20°G x 90 % R.H,

Effect of three levels of temperature and relative humidity 
on the rate of survival of deutonymph have been presented in Tables 
4,13 and 4^13^5* There was significant difference in the rate of sur­
vival of deutonymph among four species of mushroom mite irrespective 
of temperature and relative humidity combinations* The maximum rate 
of survival was noticed In T.dimldiatus followed by H.miles, R.echi- 
no-pus and H.heinemanni. The significant interactions between mite 
and temperature and between mite and relative humidity showed that 
their patterns of survival was different under three levels of tem­
perature and humidity conditions* The maximum survival was noticed 
at 20°C except in the case of H.mlles where it was observed at 40°C 
(50,56 %) * And the fate of survival was always higher at higher
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humidity range (90% )• The best temperature x relative humidity com­
bination for the maximum survival (80.25 %) was 30°C x 90 % R.H.

\

Effect of three levels of temperature and relative humidity 
on the fate of adult (Plate 4.33,4.34* 4.35, 4.41, 4.42, 4.48, 4.49, 
4*50, 4.56 and 4.57) emergence in four species of mushroom mite have 
been presented in Tables 4.13 and 4*13.6 and Fig.4.14. A signlfica- 
ntS difference was observed among four mushroom mites in x-espect to 
adult emergence irrespective of temperature and relative humidity 
conditions. The maximum number of adult emergence was noticed in 
R.echinopus followed by T.dimidiatus, H.heinemanni and H.miles* The 
significant interactions between mite and temperature and between 
mite and relative humidity revealed that the pattern of adult emer­
gence of four species of mushroom mite was different under three 
levels of temperature and relative humidity. The maximum number of 
adult emergence was noticed at 30®C with an exception In the case of 
R.echlnoms where it was occurred at 20 °C, The adult emergence was 
always higher at higher humidity range (90 %). The optimum temper- 
ature and humidity combination for maximum number of adult emergence 
was 20°C x 90 % R.p. followed by 30x 90 % R*H.

Various biological parameters,, like mating behaviour, pre- 
ovipositional and ovlpositional period,, fecundity and duration of 
life cycle of a species are of great importance In judging Its pot­
entiality as pest*, The mating behaviour has direct bearing oh the

isex ratio of a pest.. It was observed during the present Investigation
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that the duration of mating was the highest in T.dimidiatue 
followed by R.eehinopus. H.helnemanni and H.miles. It was fur­
ther observed that the temperature and relative humidity played 
an important role in the duration of mating* The response of 
four species of mushroom mite to various levels of temperature 
and relative humidity was different. Therefore# the duration of 
mating pattern was different among four mushroom mites under 
three levels Of temperature and relative humidity. It appears 
that the duration of mating was highest at 20 °C x 90 % R.H. 
followed by 20°C x 60 % R.H.# 30 °C x 90 % R.H. and 40 °C x 90 %
R.H. These observations showed that warm temperature along with 
high relative humidity are preferred for mating.

The duration of pre-ovipositlohal period is usually det­
ermined by complex physiological factors normally associated with 
the nutritional requirements of the adult females. But the ecolo­
gical factors like temperature and relative humidity Influence the 
duration of pre-ovlposltlonal period to a considerable extent. The 
maximum duration of pre-ovlpositional period was noticed in H .miles 
followed by R.eehinopus# H.helnemannl and T.dimldiatus. The pre- 
ovlpositional period of four mushroom mites varied greatly under 
various combinations of temperature and relative humidity. In gen­
eral# the duration was minimum at higher temperature showing an 
inverse relationship with temperature while it bears a direct 
relationship with relative humidity. The shortest duration was
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recorded under 30°C x 30 % R.H, (1.30 days)# followed by 40 °C x 
60 % R.H, (2.25 days) while It was maximum at 20x 60 % R.H,
(5,50 days) followed by 20®C x 90 % R.H, (4*97 days).

The duration of ovipositlonal period is also of great sig­
nificance to a pest species, it has a direct bearing on the intrin­
sic rate of Increase of a species, The duration of ovlpositional 
period has also indirect influence on the productivity and survival 
potential of a pest species. It is disatyen^agious for a pest to 
have a too short©, or too long ovipositlonal period. It was observed 
that the maximum duration of ovipositlonal period was recorded in 
R.echlnonus followed by H.helnemanni, Hwmtles and T,dimidiates. The 
duration of ovipositlonal period was greatly altered under various 
combinations of temperature and relative humidity. In general# the 
ovipositlonal period bears an Inverse relationship with temperature

t

while it is reverse in the case of relative humidity. The durations 
of ovipositlonal periods were too long under 20®C x 60 % R.H,(7.56 
days) and 20°C x 90 % R,H, (6,91 days) while it was shortest (0.50 
day ) under 30 °C x 3.0 % R.H. The moderate durations were recorded 
under 30*C x 60 % R.H. (3,35 days)# 40°G x 60 % R.H. (3,77 days) 
and so on.

However# the duration of total life cycle is a better esti­
mate to assess the effect of temperature and relative humiditv on 
•development. The deveioprtiental time in days from egg to adult may 
also be expressed in terms of Velocity of development. The data 
presented in Table 4,14# Fig.4.15 and plate 4,29 to 4,57 indicated
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4.29 4.30

4.31 4*32

Plate 4.29-4.32* R.echInopus 4.29. Egg? 
4.30. larva (ventral aspect!? 4.31.pro- 
tonymph (ventral aspect)? 4.32.deutonymph 
(dorsal aspect).



Plate 4.29-4.321 R.2je*Li£22Kt 4*29. Egg/ 4.30. larva (ventral aspect!/ 4*31.pro- tonymph (ventral aspect)/ 4,32.deutonymph 
(dorsal aspect)•



Plate 4.33-4.36: R.echlnoous 4,33. 
homomorphic male(ventral aspect);4.34. 
heteromorphlc male (ventral aspect);
4.35.female (ventral aspect);4,36 hypo- 
pus (dorsal aspect)



4.37
4.39

Plate 4.37-4.40* T.dimldlefrua. 4.37 egg; 
4.38 larva(ventral aspect; 4.39.protonymph 
(ventral aspect); 4.40 deutonymph (ventral 
aspect).



4*41

B
4.42

Plate 4.41-4.431 4f ^n>
tJtl aspect); 4.42 £«»li (ventral aspect),
4.43. hypopus (ventral aspect;.



4.44

4.46

4.45

4.47

Plate 4.44-4.47 t H.he ineuianni. 4.44 egg/
4.45.larva(dorsal aspect)/ 4.46 protonymph 
(ventral aspect)/ 4.47 deutonymph(dorsal 
aspect)•



4.48

4.50

4.48-4.51« H.hfilr^___----- ________________!.n»annl. 4.48.male (Ven­
tral aspect)/ 4.49.female(dorsal aspect)/ 4.50 
adult before clearing body covering (dorsal as­
pect)/ 4.51.hypopus (ventral aspect).



Plate 4.52-4,55* H.miles. 4.52, egg;4,53.larva 
(ventral aspect); 4,54. protonympih(Ventral as­
pect); 4,55, deutonymph (ventral aspect).



4.57

4.56

Plate 4.56-4.57* H.miles. 4.56.male(ventral aspect); 4.57. female(ventral aspect).
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that the speed of development Increased progressively with the 
increase In temperature which was true for all the species of 
mushroom mites when the temperature was increased from 20 °C to 
40°C. However# the effect of different levels of relative humidity 
was less pronounced. In the case of R.echlnopus. higher relative 
humidity (90 %) Increased the duration of life cycle while in 
other three species the duration was increased under lower level 
of relative humidity. It was observed with surprise that all the 
four species failed to develop when the level of relative humidity 
was low (30 %) irrespective of level of temperature. It was fur­
ther observed that T.dlmldlatus and H.heinemannl also failed to 
develop at 60 % R.H, irrespective of level of temperature. This 
clearly shows their preferendum for high humidity (90 %) • The 
other two species# R.echlnonug and H.mlles were able to develop 
at 60 % R.H, under 30°C and 40°C temperature levels. They had 
also preference for high relative humidity (90 %). The duration 
of life cycle was shortest in H.heinemannl followed by T.dlmldlatus 
and the other two species# namely R.echlnopus and H.mlles did not 
show much difference in their durations of life cycle. But at 20°C 
x 90 % R.H. level# the duration of life cycle In H.mlles was shor­
ter in comparison to that of R.echlnopua. In reverse# the duration 
of R.echlnopus was always shorter in comparison to H.miles at 30*G 
and 40°G, is a clear indication that H.mlles is better adapted 
at low temperature condition.



Table 4*13 and 4*13.1 to 4*13*6 and Fig*4*13 and 4.14
summarize the Influence of temperature and relative humidity on 
development of four mushroom mites* The maximum egg laying capa­
city was observed in R.echinopus followed by T.dimidiatus. H.hei- 
nemanni and H.miles. This limitation in H.miles is compensated to 
a great extent through its relatively higher rate of survival in 
Immature stages during the period of development* The rate of sur­
vival of Immature stages was also high in T.dlmldlatus along with 
higher capacity for realised fecundity. These attributes have con­
tributed immensely to designate it as the most potential injurious 
species among mushroom mites* Several authors around the world 
expressed similar views regarding the pest status of T .dimidiatus 
(Austin and Jary# 1936; Jary and Stapley# 1936) *

it is further evident from the present investigation that 
all the four species prefer high humidity (90 %) for their optimum 
developments* This nature is an obvious reflection on their ances­
tral inheritance being obligatory fungus feeder* In general; fungus 
(mushroom) grow well under high humid condition and therefore the 

mites feeding on fungus/mushroom would obviously prefer similar 
ecological niche* But the temperature preferendUm varied widely 
among four species of mite* R.echinopus being a pest of winter mush­
room showed a clear preference for low temperature (20°G) for its 
optimum development* The remaining three spades on the other hand/ 
exhibited a definite inclination for warm temperature (30°C) being 
summer bound occurrence and at least H.miles showed its ability 
to multiply even at temperature as high as 40°C.
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The informations pertaining to the ecology of mushroom mites 
are mostly lacking. It has been reported that they prefer warm and 
high humid conditions for development (Riyert#1970). Similar obser­
vation has also been made by the present author# Due to the absen­
ce of published literatures on the ecology of four species of mush­
room mite# the, present author could not undertake elaborated discu­
ssion on the subject.

4.7 Seasonal incidence of mushroom mitea

It has been discussed in fore-going paragraphs that four 
species of mite are associated with mushroom cultivation in West- 
Bengal. They occur In a sequence periodically without overlaping 
each other (Tables 4.13 to 4.18 and Fig.4.16 to 4.23). R.echinopus 
is prevalent only during January to March when other mite species 
are absent on mushroom. Attempts were made by the present author 
to establish relationship between the mite population foudd during 
different growth periods of mushroom Mid major abiotic factors. It 
is revealed from Table 4.15.1 that a positive correlation exists
between temperature and the density of mite population found in 
straw. Similar relationship was also noticed between temperature 
and the density of mite population recorded during mycelial stage of 
mushroom (Table 4.15.2). The non-significant *t* values in respect 
to relative humidity indicated the non-relationship between the den­
sity of mite population and relative humidity. The maximum population 
of the mite was recorded towards the end of March when maximum
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Table 4,15.1 * Influence of major abiotic factors on population

fluctuation of R.echinoPus in straw component.

Date of 
observ­
ation

No,of mite 
present /
10 gm straw

Temperature (°C) Relative Humidity(%)
Max* Min, Mean Max. Min, Mean

1,1,84 12,66 17,00 15.50 16; 25 66.50 62,50 64.50
8,1,84 14.33 22.00 20.00 21.00 70,00 66,00 68.00

15,1,84 18.33 24,00 20.00 22,00 79.00 77.00 78.00
22,1,84 16.66 20,00 17.00 18,50 80,00 76,00 78,00
1.2,84 20,33 21,00 18,50 19.75 75.00 73.00 74.00
8.2,84 20*00 20,00 16.00 18.00 62.00 58.00 60.00
15.2.84 25,33 23.50 18,00 20.75 58,00 54,00 56.00
22,2,84 13.33 25,00 20,00 22,50 43,00 41.00 42.00
1,3,84 20,66 25.00 21.00 23.00 44.00 40.00 42.00
8,3.84 26.66 28,50 26,50 27.50 62.50 58.50 60.50
15.3.84 36,00 33,00 29,50 31,25 63.50 61.50

ft'
64 ,00

n
65.00

62,50
1.1,85 25.33 23.00 20.00 21.50 68,00 66.00

8,1,85 24,66 22.00 19,00 20,50 67,00 66.00

15.1,85 23,66 23,00 18,00 20.50 56,00 52,00 54.00
22,1.85 24.33 20.00 18,00 19.00 66,00 62.00 64,00
1,2.85 22.66 24,00 20,00 22,00 6 3. 00 61.00 62.00
8,2,85 26,66 24.50 20.50 22,50 68.00 60,00 64.00
15.2,85 23.33 23.00 19,00 21.00 66,00 62.00 64.00
22,2.85 28*33 25,50 22,50 24.00 62.50 60.50 61.50
1.3.85 28*66 26.00 23.00 24,50 62.00 58,00 60,00

Factors Years observed Correlation
Coefficient

kt*
test

Remark

1, Mite population arid 
temperature

2 0* 70 4 ,16 Signlfican

2. Mite population and 
relative humidity

2 —0, 04 -.0 •16 Not Signi­
ficant



Table 4.15*2 s Influence of major abiotic factors on population
fluctuation of R.echlnopus in mycelial stage of 
mushroom.

Date of 
observa-

No, of mlte/10 gm of/ Temperature (°C) Relative Humidity
salar-calu
mushroom/

Ostreatus
mushroomtion Max. Min, Mean Max. Min. Mean

15,1.84 103,33 93.33 24,00 20.00 22.00 80.00 76,00 78,00
22,1.84 120,00 116.66«> 25,00 21.00 23,00 80.00 76,00 78,00
1,2,84 133.33 106,66 22.00, 17.50 19.75 77,00 71,00 74.00
8.2,84 156.66 136,66 22.00 20.00 21,00 77.00 75.00 76.00

15,2.84 160.00 146,66 21.50 20.00 20.75 59,00 53.00 56.00
22.2.84 153,33 146.66 24.00 20,00 22.00 60,00 56,00 58,00
1,3.84 193.33 140.00 2$. 00 21,00 23,00 44.00 40,00 42.00
8.3,84 196.66 176.66 32,50 27,50 30,00 66*00 62,00 64,00
15*3.84 236,66 200.00 34.50 28.00 31.25 65.50 59,50 62,50
22.3,84 260*66 256.66 34,00 30.p0 32.00 76.00 72,00 74,00
1*4,84 266,66 260,00 35,00 31,00 33.00 76.00 70.00 73,00

15.1,85 96,66 90,00 22.50 18,50 20.50 56,00 52^,00 54,00
22,1.85 100,00 93,33 21,00 17.00 19,00 66,00 62.00 64.00
1.2.85 93,33 96,66 24.00 20.00 22.00 64.00 60,00 62.00
8.2.85 120,00 110,00 25.00 20.00 22.50 67.00 61.00 64.00

15.2.85 146,66 123.93 24.00 18.00 21.00 67.00 61.00 64,00
22,2,85 116.66 .110,00 26.00 22,00 24,00 62.50 60.50 61,50
1,3.85 130*00 120,00 26.00 23.00 24,50 63.00 57,00 60,00
8.3.85 176.33 164*33 31,00 27.00 29.00 66,00 62.00 64.00

15.3.85
Factors

196,66 190.00
Years.,
observed

32,00 27.00 
Correlation 
coefficient

29,50
i

•t
64,50
'test

60.00 62,00
Remark

1 .Mite- population in 
salor-calu mushroom 
and temperature^

2 0,84 6 ,69 Significant

2,Mite population in 
Ostreatus mushrbom 
and temperature

2 0,88 8,09 Significant

3.Mite population in 
salor-calu mushroom 
and relative humidity

2 0.313 1 .39 Not signifi­
cant

4.Mite population in 
Ostreatus mushrbom 
and relative humidity

2 0*03 0 .14 Not signifi­
cant
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temperature was recorded* Again# the minimum population was recor­
ded during January when the temperature was: the lowest. It may be 
observed from Table 4,15.3 and Fig,4,16 that a similar positive 
correlations also exists between temperature and the mite popula­
tion recorded on fruit body and a non-relationship between rela­
tive humidity and mite population. The relationship between mite 
population and the prevailing atmospheric temperature was of simi­
lar nature on two species of mushroom l.e* P.saior-caiu and P.ostre- 
atus. In general# the Infestation of R.echlnonus started from Jan­
uary and its population gradually Increased with the increase In 
temperature in subsequent months, The mite population reached Its 
peak towards the end of March and disappeared from the month of 
April*

The influence of two major abiotic factors viz.# temperature 
and relative humidity on T.dimidiatus has.been presented In Tables 
4*16.1-4.16*3 and Pig.4*17* It Is interesting to note that no rela­
tionship could be established between the temperature and the mite 
population foudd during different growth periods of mushroom. On 
the other hand# It showed a positive correlation with the atmosph­
eric relative humidity* The Infestation of the mite was noticed 
from the month of April and lasted till June and the degree of 
infestation vis-a-vis population varied considerably from April to 
June depending on the increase or decrease In atmospheric relative 
humidity. It Is seen from the Table 4*16,1 that the maximum relative
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Table 4,1$*3 t Influence of major abiotic factors on the population 

fluctuation of R.eehinopus in fruit body stage of 
mushroom.

bate of
observa­
tion

No.of mite/10 gm ofTemperature(°C)Relative Humidity
Salor-calu Ostreatua' -■ ■ "■ ■ ■'* ■■ ■ ■- ■ ■
mushroom mushroom Max. Min. Mean Max. Min Mean

19.1.84 16.66
26.1.84 25.00
5.2.84 33.00

12.2.84 38,00
19.2.84 37,66
26.2.84 21.33
5.3.84 23.33

12.3.84 25,00
19.3,84 56.66
26.3.84 28.00
5.4.64 43.33

19.1.85 18,66
26.1.85 26.66
5.2.85 25.33

12.2.65 21.66
19.2.85 34,00
26.2.85 31.00
5.3.85 34.66

12.3.85 42.00,„
19.3.85 36.00
Factors

1. Mite population in 
salor-calu mushroom 
and temperature

2. Mite population in 
Ostreatua mushroom 
and temperature

3. Mite population in 
salor-calu mushroom 
and relative humidity

4. Mite population in 
Ostreatua mushroom 
and relative humidity

14. 66 20 • 00 16 .75 18. 37
28. 00 20.00 16 .75 18. 37
35. 33 25 .00 2:1 .50 23. 25
37, 33 23 • SO 22 ,50 24.00
38,66 25 ,50 22 ,50 24. 50
20. 00 24.00 22 .00 23.00
20. 33 26.00 23.00 24. 50
26, 66 30 .00 27 .00 28. 50
53. 66 33 .50 29 • 00 31.25
36. 00 32 .00 28 .00 30. GO
46. 66 35 .00 31 ,5 o 33, 25
21. 33 23 • 00, 17 .00 20,00
23, 33 22 .00 16 .00 19,00
28.00 24.00 20 • 00 22,00

CO 00 23 ,00 19 #00 21. 00
33. 00 23 .00 15.00 19, 00
30, 00 25 ;oo 22 .00 23, 50
33. 33 26 .00 22 • 00 24. 00
40,00, 30 .00 26 .00 28.00
33, 00 31 ,00 27 ,00 29.00

Years Correlation
observed coefficient

2 0.78

2 0.73

2 0.07

2 0.14

66 .00 62

oo
*■ 64, 00

67 oo. 61 .00 .VO 00
67 . o o 65

oo. 66, 00
68 .00 64 .00 66, 00
63 .00 61 ,00 62, 00
58 o o 52 .00 55.00
58.00 52 o o 55, 00
54 .00 30 .00 52. bo
57 . o o 53

oo♦ 55, 00
64 .00 60 ,00 62. 00
69 ,00 63

oo•*! 66, 00
64 o o 60

oo. €2, 00
69

oo. 63 .00 66, 00
66

oo

60 ,00 63. 00
62 o o 60 • 00 61. 00
67 *00 63 .00 65.00
64

oo

60

oo. 62. 00
67

oo■* 61

oo

64.00
66 ,00 62

oo. 64. 00
63 oo

57 .00 60,00
'test Remark

5,40 Significant

4.57 Significant

ovCM.O Not Signi­
ficant

0,62 Not signi­
ficant
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Table 4.Is*3 t Influence of major abiotic factors On the population 

fluctuation of R.echlnopus in fruit body stage of 
mushroom,

\

Date of No,of mite/10 gra of Temperature(°C) Relative Humidity
ooserva*!
tion Salor-calu

mushroom
Ostreatus
mushroom Max, Min, Mean Max.*.,

■W.
Min Mean

19,1,84 16,66 14,66 20.00 16,75 18.37 66.00 62,00 64,00
26,1,84 25,00 28,00 20,00 16,75 18.37 67.00 61,00 64.00
5,2,84 33,00 35.33 25.00 21.50 23.25 67.00 65.00 66.00

12,2,64 38,00 37,33 25,50 otn*CMCM 24.00 68.00 64,00 66,00
19,2,84 37,66 38,66 25,50 22,50 24,50 63,00 61,00 62.00
26,2,84 21,33 20,00 24,00 22.00 23,00 58,00 52,00 55,00
5,3.84 23,33 20,33 26.bo 23.00 24*66 58,00 52,00 55,00

12,3.84 25,00 26,66 30,00 to 'O o o 28,50 54.00 50.00 52.00
19,3,84 56.66 53,66 33.50 29,00 31,25 57.00 53.00 55.00
26.3,84 26,00 36,00 32.00 28.00 30,00 64.00 60,00 62,00
5.4,64 43,33 46,66 35,00 31,5 o 33,25 69,00 63,00 66,00

19.1.85 18,66 21,33 23,00 17.00 20,00 64,00 60*00 62.00
26.1.85 26,66 23,33 22,00 16,00 19,00 69,00 63.00 66,00
5.2.85 25,33 28,00 24.00 20.00 22,00 66,00 60,00 63,00

12.2.85 21,66 18.00 23,00 19,00 21,00 62,00 60,00 61,00
19.2.85 34,00 33.00 23,0Q 15,00 19,00 67*00 63.00 65.00
26.2,85 31,00 30,00 25,00 22.00 23,50 64,00 60.00 62,00
5.3.85 34,66 33,33 ■26.00 22.00 24.00 67*00 61.00 64.00

12,3,85 42,00 40,00. 30,00 26.00 28,00 66,00 62.00 64,00
19,3.85 36,00 38.00 31,00 27.00 29,00 63,00 57.00 60,00
Factors Years

observed.
Correlation
coefficient

*t •test Remark

1, Mlte population in 
salor-catu mushroom 
and temperature

2, Mite population in 
Ostreatus mushroom 
and temperature

3, Mite population in 
sa1or**eaiu mushroom 
and relative humidity

4, Mite population in 
Ostreatus mushroom 
and relative humidity

0,78 5,40 Significant

0.73 ./ 4.5? Significant

0.07 0*29 Not Signi­
ficant

0.14 0.62 Not signi­
ficant
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Table 4,16•1t Influence of major abiotic factors on the population
fluctuation of T. dimidi atua in straw component.

bate of
observa­
tion

Ho
10

•of mite/
gm straw

Temperature
(•C)

Relative
humiditv(%)

Max. Min. Mean Max. Min* Mean
1.4.84 36.33 35*00 31.00 33.00 76.00 70.00 73.00
8.4.84 40.66 34.50 29.50 32.00 76*00 72*00 74,00

15,4.84 42.33 34.00 29.00 31,50 77*00 71,00 74.00
22.4.84 41.66 33.00 29,00 31.00 90.00 86,00 88.00
1.5.84 36,33 32.50 29.00 30*75 92.00 CD a\ .* o o 89.00
8*5.84 35.66 37,00 33*00 35.00 88.00 84*00 80.00
15.5.84 36.66 36,50 33*50 35.00 85*00 83.00 84.00
22.5.84 33.33 36.00 32,00 34.00 82*00 78*00 80*00
1*6.84 41.33 36.00 32,00 34.00 80*00 76.00 78.00

15.3.85 16.66 32.00 27.00 29*50 63.00 61*00 62.00
22.3.85 24.66 32.00 27.00 29*50 61.00 55.00 58.00
1*4.85 22.66 31.00 27.00 29.00 58.50 54.50 56.50
8.4,85 23*33 23.00 20.00 21.50 64.00 60.00 62*00
15.4.85 40.00 34.00 31,00 32.50 68*00 62.00 65.00

• 1 o

22.4,85 26.66 34.50 30,50 32,50 66.00 62*00 64.00
1.5.85 21.33 33.00 27.00 .30*00 61.00 55,00 56.0(3

8.5.85 25.66 33*00 29.00 31.00 67.50 63.50 65.50
15.5.85 26.66

• )•
33.00 29.00 31.00 70.50 64*50 67,50

22.5.85 23.66 30.00 26.00 28*00 68*50 64.30 66.50
1,6.85 20.33 33.00 32.00 32.00 68,50 62.50 65*50
Factors Years Correlation *t*test Remark

observed coefficient - . '
1, Mite population artd

temperature 2 —0*04 -0.16 Nonsignifi­
cant

2. Mite population and
relative humidity 2 0.85 7.05' Significant



Table 4,16" ,2 s Influence of major abiotic factors on the population *29 
fluctuation of T^dimidlatus in mycelial stage of mushroom.

date of No,of mite/10 gm of
observa­
tion lobavense

mushroom
volvacea
mushroom 'Max, Min,* Mean Max, Min, Mean

15*4.84 121,00 100,00 33,00 30,00 31,50 76.00 72,00 74.00
22,4.84 150.00 136,66 32.00 30,00 31.00 90.00 84,00 87,00
1,5,84 180,00 153,33 c31,50 30,00 30,75 91,50 87,50 89.50
8,5,84 146.66 140,33 35.00 31.00 33,00 89,00 83,00 86,00
15.5,84 136.66 119.33 38,00 33,00 36,50 86.09 82,50 84*50
22.5,84 142.33 140,00 37.00 33,00 35,00 80*0 O' 82.00 84.00
1.6,84 123,33 120,00 .36,00 33.00 34,50 80.00 76,00 78.00
8.6,84 184.33 172,66 32,00 28,00 30,00 91.50 87,50 89.50
15.6.84 140.00 128,33 30,50 28.00 27.25 88.50 82,50 85.40
1,4.85 66,66 62,33 30,00 28,00 29,00 58,50 54,50 56.50
„8,4 » 85 108.66 102.33 33.00 30,00 31,50 64,00 60.00 62,00
15,4.85 133,33 116,33 35,00 30,00 32.50 66,00 64.00 65.00
22.4,85 132,33 123.33 35,00 30,00 32,50 66.00 62.00 64.00
1.5,85 *71,00 54,00 32,00 26.00 30,00 60.00 56,00 58,00
8.5.85 115,00 118,00 33.00 29,00 31.00 68,50 62.50 65.50

15.5.85 116,66 108,33 33,00 29,00 31,00 69,50 65*50 67.50
22.5.85 112,33 102,00 30,00 26,00 28.00 68,50 64,50 66.50
1.6*85 91.66 83.00

/
34.00 30,00 •32.00 64,50 58,50 61.50

8,6, 85 136*23 120,33 32,00 30., 00 31,00 84,50 80,50 82.50
15,6.85 148.33, 133.33 31,50 27,00 29,25 88.50 82.50 85.50

Factors Years
observed

Correlation 1 
coefficient

Vtest Remark

1.Mite population in 
lobavense mushroom
and temperature 2 0.14 0.63 Not signlfi

2,Mite population in 
volvacea mushroom 
and temperature 2 0.17 ▼74

cant.

Not signlfi
3.Mite population in 
lobavense mushroom 
and relative humidity 2 0.86 7,42

cant.

Significant
4,Mite population in 
volvacea mushroom 
and relative humidity 2 0*89 8,50 Significant



Table 4*16.3: Influence of major abiotic factors on the population 3.30 
fluctuation of T.dimidlatua in fruit body stage of 
mushroom. ~

Date of 
observa­
tion

No.of mite /10 gm of Temperature(°C) Relative Humidity
;c%)lobavense

mushroom
volvacea
mushroom Max. Min. Mean Max. Min. Mean

26.4.84 181,33 175.33 34,00 30.00 32,00 88.00 84,00 86.00
5.5.84 250.33 243.33 34.00 30.00 32.00 92,00 86.00 89.00

12.5.84 187.33 193,33 35,00 31.00 33.00 86,00 84,00 86.00
20.5.84 175.00 168.33 34.50 3i,50 33.00 88,00 82,00 85,00
26.5.84 188.33 183.66 33.50 30.50 32,00 87,00 85,00 86.00
5.6.84 260.00 246.66 34.00 30.00 32.00 92,00 88,00 90,00

12.6.84 241.33 233,33 32.00 28.00 30.00 89,00 85.0,0 88,00
20.6.84 210*00 200.00 31.00 27.50 29.00 88,00 86,00 87.00
26,6.84 169.00 154.00 31,00 27.00 29.00 87.00 81,00 84.00
12.4.85 63.00 57.00 33.00 29.00 31.00 68.00 64,00 66.00
20.4.85 37.00 42.66 34.00 30.00 32.00 67,00 61,00 64.00
26.4.83 65.00 62.00 32.50 29.50 31,00 68,00 64.00 66,00
5.5.85 30.33 31.33 31.00 29.00 30.00 63,00 57.00 60,00

12.5.85 54.43 43.33 33.00 29.00 31.00 68,00 64.00 66.00
20.5.85 55,33 60.33 32.00 28,00 30.00 68,00 64.00 66.00
26.5.85 72.33 89.33 32.00 30.00 31.00 73.00 67.00 70*00
5.6.85 103.33 107.33 32.00 28.00 30.00 78,00 74,00 76*00

12.6.85 156.33 152.33 33,00 28.00 31.00 86,00 80,00 83.00
20.6.85 183.33 175.66 32.00 28,50 30.00 88.00 84.. 00 86.00
26*6,85 178,33 169.66 31,00 27.00 28.00 89:, 00 83,00 66.00

Factors Years
observed

Correlation
coefficient

*t* test Remarks

l,Mite population in 
lobavense mushroom 
arid temperature

2 -0.01 -0,04 Not signifi­
cant

2,. Mite population in 
volvacea mushroom 
and temperature

2 0.01 .04 Not signifi­
cant

3.Mite population in 
lobavense mushroom 
and relative humidity

2 0.57 17,15 Significant

4. Mite population in 2 .97 16,85 Significant
volvacea mushroom 
and relative humidity
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humidify was noticed during the last part of April to the first 
part of May, The population of the mite was also high during these 
periods* The minimum population of mite was observed when the atmos­
pheric relative humidity was around 56-60% R.H* Similar observations 
were also recorded between relative humidity and mite population 
found in mycelial and fruit body stages. It was observed that the 
atmospheric relative humidity was around 80 % R.H* during April 
to June# 1984 favouring the mite species to maintain a high popu­
lation density level throughout the period. But during the year 
1965* the atmospheric relative humidity was at the lower side# i.e* 
around 65 % except during the month of June and accordingly# the 
population density of mite was comparatively low during this entire 
period under observation* The pattern of relationship between rela­
tive humidity and mite population was similar on two different types 
of mushroom i.e* T.lobavense and V.Volvacea.

The relationship between two major abiotic factors and the 
population fluctuation of H.heinemanni has been presented in Tables 
4.17.1 - 4,17,3 and Pig.4,18 - 4.20, It appears from Table 4*17.1 
and Fig, 4.18 that the mite population found in straw showed a posi­
tive Correlation with both the abiotic factors i.e,# temperature and 
relative humidity. The infestation of H.heinemanni began from the 
month of June and contibued till October after which it disappeared. 
The maximum population of the mite was recorded during June-July in 
the year 1984 and during August in the year 1985 when the temperature
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31.50
32.00
31.50 
33.00
32.50 
30.00 
30*00 
31.00 
32.75 
31.00 
32.25 
33.00 
31.00 
31.00 
30.00
29.50
31.00
30.00
30.00
30.00
32.00
31.00
31.00
30.00 

Years'
* observed

27.00 29,25 87.50 83.50 85.50
28.00 30.00 88.50 82.50 85.50
30.00 30.75 85.50 81.50 83,50
30,00 31.50 88.50 84.50 86.50
30.00 31.25 90.50 84.50 87.50
27.00 28,50 90.50 36.50 88,50
27.00 28,50 89.00 83.00 86,00
28,00 29.50 87.00 83.00 85.00
28,00 30.37 78.00 72,00 75.00
27.50 29.25 78,00 72,00 75.00
28.00 30.12 77.00 73.00 75.00
30.00 31.50 71.00 66.00 65.00
30.50 30.75 76.00 72,00 74,00
27.00 29,00 70,50 66.50 68,50
26.00 28,00 70,00 66.00 68.00
27. 0 28,50 70.00 64,00 67.00
27.00 29.00 67.50 65.50 66.50
27. §0 28,50 67.00 65.00 66,00
26.00 28*66 6^.50 63.5 66,50
28,00 29.00 67.00 63.OO 65,00
28,00 30.00 63*50 66,50 67.50
27.00 29.00 oo»***

£> 67.00 69.00
29.00 30*00 71.00 67.00 69,00
26,00 28,00 71,00 68.00 69.50

Correlation *t 
coefficient.

»test Rama rh

0.80 6 .43 Significant

15.6.84 29.33
22.6,84 33.33
1.7.84 36.33
8,7.84 36,66
15.7.84 34.66
23.7.84 22.33
1.8.04 26.66
8,8.84 25,33
15.8.84 29.66
22.8.84 24,66
1.9.84 25.33
8,9.84 30.00
15.9,84 28,66
15.6.85 21.66
22.6,85 20,33
1.7.85 26,33
8.7.85 26,00
15.7.85 23,33
22.7.85 24,00
1,8,85 23.66
8.8,85 28.33

15.8.85 26.66
22,8.85 28,33
1,9.85 24,33

Factors
1. Mite population 

and temperature

2. Mite population
and relative humidity 0.52 2*89 Significant

Table 4.17.1* Influence of major abiotic factors on the population 
fluctuation of H.heineraanni in straw component.

Temperature (°C) Relative humidityDate of 
observa-

No .of mite/
10 gm straw Max. Min. Mean Max, Min. Mean
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Table 4.1Influence of major abiotic factors on the population 

fluctuation of H.helnemanhl in mycelial stage of 
mushroom

Date of 
observ­
ation

No.of mtte/10 gm of Temperature!°G) Relative Humidlty(%)
lobavense
mushroom

2Q.lvAC.Q3
mushroom

Max., Min. Mean Max. ; Min. Mean

1,7,84 231*33 250.00 32.00 29.50 30.75 85.50 81.50 83.50
8.7,84 260.00 240.00 33.00 30.00 31 50 88.50 34.50 86.50

15.7.84 280,00 250.00 33.50 2 aoo 31.25 '03/50 85.50 87.50
22.7,84 360.00 350.00 30.00 27.00 28.50 90.50 86.50 88,50
1.8.84 310 .,00 300.00 30.00 27.00 28.50 88.00 84.00 86.00
3.3,34 340.00 320.00 31.00 28.00 29.50 87.00 35,00 8%00

15,8.84 290.00 280.00 32.00 28.75 30.37 '77.00 73.00 75,00
22.8,84 281.33 250.00 31.00 27.50 29.25 77.00 73.00 75.00
1,9.84 260.00 270.80 31.25 29.00 30.12 77,00 73,00 75.00
8,9,84 130,0(5 155.33' 33.00 30.00 31.50 71.00 65*00 68.00

15/9,84 210,00 160.00 32.00 29.50 30.75 75.00 73.00 74.00
22.9.84 140.00 155.00 31.00 27,00 " 29.00 70.50 66.50 68.50
1,10.84 199.99 166.66 31« 50 28.50 30.00 74*00 72.00 73.00
1.7.85 100.00 120.00 30.00 27.00 28.50 70.00 64.00 67,00
8,7.85 120.00 90.33 31.00 27.00 29.00 69.50 6-3.50 66,50
15,7,85 140,00 110.00 29.50 26’. 50 28.00 68.00 64.00 66.00
22,7.85 123.00 115.00 29.50 26.50 28.00 64.50 63,50 66,50
1.8.85 128.33 125.33 31.00 27.00 29.00 66.00 64.00 65,00
8.8.85 146*06 153.00 31.50 28.50 30.00 70.50 64,50 67,50
15.8.85 163.33 141.00 31.00 27.00 29.00 71*00 67,00 69,00
22.8,85 186.00 161.66 31.50 28.50 30.00 70.00 68,00 69,00
1.9.85 146,66 128,33 29.50 26,50 28.00 72.50 66.50 69,50
8*9,85 90.00 70.00 28.50 25,50 27.00 73.00 63,00 90.00
15/9.65 96.33 82.83' 29.50 26,50 28.00 71.50 67,50 69,50

Factors Years
observed

Correlation 't
coefficient

’test Remark

1.Mite population in 
lobavense mushroom 
ana temperature

2 0.38 1 .94 Not significant

2.Mite population 
in volvaeea mushroom 
and temperature

2 0.46 2 .47 Not significant

3.Mite population in 2
lobavense mushroom 
and relative humidity

0.87 8.40 Significant

4.Mite population in 2
volvaeea mushroom 
and relative humidity

0.99 34 .63 Significant

i



134Table 4,17,3i Influence of major abiotic factors on the population 
fluctuation of H.heinemanni In fruit body stage of 
mushroom.

Date of observa­
tion

No.of mite/10 gm of Temperature!°C) Relative Humidity(%)
lobavense
mushroom

volvacea
mushroom

Max, Min, Mean Max, Min, Mean

12.7,84 196.33 180.66 32.00 30.00 31.00 88,00 84.00 86,00
20.7.84 230.00 210400 32,00 28,00 30.00 89,00 87.00 88,00
26,7,84 240.00 200.00 29,00 27.00 28,00 87,50 86,50 87,00
5.8.84 230,00 180.00 31.00 274.00 29.00 88,00 84,00 86.00

12.8.84 100,00 120400 31.00 29400 30,00 32,00 78,00 80,00
20.8,84 96,66 87.66 30,00 23,00 29.00 77,00 73,00 75,00
26.8,84 140,00 120,00 32.00 28,00 30,00 78,00 74,00 76.00
5.9,84 128.33 110,00 33.00 29,00 31,00 72,00 68,00 70,00

12.9,84 133433 121.66 34,00 23,00 31,00 72,00 70,00 71.00
20.9,84 .140,00 100,00 32,00 28.00 30.00 74.00 70.00 72.00
26,9,84 100,00 130,00 30.00 26,00 28,00 69,00 67,00 68,00
3.10.84 130,00 121.00 32,00 28,00 30.00 74,00 70,00 72,00
12,10.84 72,66 53,33 31,00 29,00 30.00 73,00 67,00 70,00
12,7,85 170,00 130,00 30,00 284OO 29,00 69,00 65,00 67,00
20,7.85 120.00 130,00 30,00 26,00 28,00 68,00 66,00 67,00
26.7.85 100,00 120.00 30,00 27,00 28,50 68,00 64,00 66,00
3.8,85 120.00 126,66 30.00 27,00 28,50 67,00 63,00 65.00

12.8,85 122.66 143,33 32.00 2^4,00 30,00 68,00 64,00 66.00
20.8,85 146,00 120,00 31,00 27.00 29,00 72,00 68,00 70,00
26.8,85 170,00 150.00 31.50 23,50 30,00 72,00 70,00 71.00
5,9,85 100.00 112,00 27,00 25.00 26,00 70,00 66.00 68,00

12.9,85 123.33 125,33 2g ,50 26,50 28,00 70.00 68,00 69,00
20,9.85 136,00 115.00 29.50 26.50 28,00 71.50 67,50 69,50
26,9,85 60,00 34,33 27.50 23, 5q 27.50 73,00 67.00 70.00

Factors Years
observed

Correlation
coefficient

‘t'test Remarks

l,Mite population in 
lobavenss mushroom 
and temperature

2 0.23 .1.12 Not significant

2,Mite population in 
volvacea mushroom 
and temperature

2 0.16 .0.78 Not signficant

3 .Mite population in 2
lobavenae mushroom 
and relative humidity

0.72 4.93 Significant

4.Mite population In 2
volvacea mushroom and 
relative humidity

0.62 3.77 Significant
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was also on the higher side i.e. around 30®C, The minimum popular 
tlon of the mite was recorded during 22,7,84 to 8.8*84 as well as 
during 15.6,85 to 1,8,85 when the temperature was low.’ However* it 
is interesting to note that the population of mite recorded during

: '■ i

mycelial stage of mushroom was not influenced by temperature as is 
evidenced from Table 4.17.2 and Fig,4*19. The maximum population 
of the mite was recorded during the year 1984 whan the atmospheric
relative humidity was very high i,e,* around 83 %, But in the year

>

1985, the mite population was low due to the prevailing low relative 
humidity which was around 65%, The relationship recorded between the 
relative humidity and mite population on fruit body of mushroom was 
also of similar nature (Table 4.17.3 and Flg.4.20). The similar type 
of influence of relative humidity was also noticed on mite population 
observed during mycelial and fruit bodu stages as well as on two spe­
cies of mushroom i.e. T.lobavense and V.volvacea.

The incidence of H.miles started from the month of October 
and ran for a very short period* i.e« till November after which it 
was no longer found on mushroom* Bot the abiotic factors exerted 
great Influence on the mite population as is evidenced from Tables 
4.18,1 *. 4.16.3 and Fig,4.21-4,23. It is revealed from Table 4*18,1 
and Pig.4.21 that the mite population in straw was greatly influen­
ced by temperature and relative humidity as is evidenced from sig­
nificant 't' values. In other words* it may be said that with the
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Table 4.18.1: Influence of major abiotic factors on population 

fluctuation of H.miles in straw component.

Date of No .of mlte/10 gm
observe** straw

Temperature(°C) Relative Humidity
_______

tion Max. Min. Mean Max. Min* Mean
1.10.84 21.66 31.00 29.00 30.00 75.00 71.00 73.00
8.10.84 23.33 31.00 29.50 30.25 75.00 71.00 73.00
15.10.84 18.66 30,25 26.50 28.37 73.00 69.00 73.00
22.10.84 17.33 29.50 26.50 28.00 70.00 64,00 67.00
1.11*84 14,33 28.00 25,00 26.50 59,00 55,00 57,00
15.9.85 11.66 28.00 25,00 28,50 68.00 64,00 66.00
22.9.85 16,00 30,00 27,00 28,50 69,00 65,00 67>00
1,10,85 20.33 Oi ■K

* O o 28,00 29,50 69,00 65.00 67,00
8,10.85 14.66 30,00 27,00 28,50 69.00 65.00 67,00
15.10,85 18,00 31.00 27,50 29.00 68,50 62,50 65,50
22.10.85 12.33 29.50 26,50 28,00 60,00 56.00 58.00
,1.11.85 10.00 28,50 25.50 27.00 58,00 52.00 65.00

Factors Years
Observed

Correlation
coefficient

' ■ ■t Vtest Remarh

1, Mite population 
and temperature

2 0.91 7.11 t Significant
17

2. Mite population 
and relative 
humidity

2 0,81 4.47 Significant
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Table 4*19.2 i Influence of major abiotic factors on the population

fluctuation of H»miles In mycelial stage of mushroom

bate of No,of mlte/10 gm of Temperature {°C) Relative Humidity (%)
observe- lobavense

mushroom
volvacea
mushroom

-

tion Max. Min. Mean Max. ■Min • Mean

15,10*84 138,00 140.00 30.00 26.75 28,37 73,00 69 , 00 71.00
22,10,84 90,00 100.00 29,50 26,50 28,00 68,00 66,00 67,00
1,11*84 60.00 83.00 28,00 25,00 26,50 59,00 55,00 57,00
8,11.84 91,33 92.00 28,00 25,00 26,50 68.00 64,00 66,00
13.11.84 112,33 103.33 30,00 27,00 28,50 69,00 65,00 67,00
1,10,85 96,00 118,00 31,00 28.00 29,50 68,00 66,00 67,00
8.10,85 110,00 128.33 29.50 26,50 28,00 68,00 66,00 67,00
15.10.85 120.00 110.00 31.00 27.00 29,00 67,50 63,50 65,50
22,10,85 60.00 65.33 29,50 26*50 28,00 60,00 56,00 58,00
1.11,85 53.33 58,33 28.50 23,50 27,00 56,00 54,00 55,00
8,11,85 76,66 71,33 27,50 24.50 26.00 62,00 58,00 60.00
15,11,85 46 .66 57,00 27,50 24.50 26,00 56,00 52.00 54.00

Factors Years Correration 't*test Remarks
observed coefficient

l.Mite population in 2 0. 57 2,87 Not signlfi-
lobavense mushroom 
and temperature

cant

2,Mite population in 2 0, 68 2,93 Not signlfi-
Volvacea mushroom 
and temperature

cant

S.Mite population in 2 0, 94 8.85 Significant
lobavense mushroom
and relative humidity 

4,Mite population in 2 0. 93 8,34 Significant
volvacea mushroom 
and relative humidity



13.8
Table 4*18*3i Influence of major abiotic factors on population fluc­

tuation of H.miloa tn fruit body stage of mushroom

Date of No .of mite/10 gm of Temperature {°c) Relative Humidity (%)
tlon^” iobavense volvacea.'"> Max. Min* Mean Max. Min* Mean 

mushroom mushroom

26*10.84 54*00 50,00 27.00 25.00 26.00 70*00, 66*00 68.00
5*11.84

'i
40.00 46*66 28.00 25.00 26.50 62*00 58.00 60.00

12,11.84 52.00 61.00 29.00 26*00 27*50 70.00 64.00 67*00
20*11*84 59.00 66.00 31,00 27*00 29,00 70.00 62*00 66.00
26.11.64 53*33 50*00 28*00 25.00 26.50 70.00 66.00 68.00
12.10,85 40*00 45*00 27.50 24.50 26*00 67.00 63.00 65.00
20*10*65 55,00 64*00 29*50 26.50 28.00 62.00 60*00 61.00
26*10*8$ 45,00 42.00 29,50 26.50 28,00 60.00 56*00 58.00
5.11.05 16*00 18.00 28.00 25,00 26*50 57.50 53*50 55.50

12.11*85 36*66 39.33 23,50 25.50 27,00 62.00 58*00 60.00
20.11*85 11*33 14*00 27.50 24.50 26.00 57*00 55*00 56.00
26.11.85 18,00 15*00 27.50 24.50 26.00 60*00 56.00 58,00

factors Years
observed

correlation '
coefficient

t'test Remarks

l«Mite population in 
lobavense mushroom 
and temperature

2 0.58 j.2*26 Nonsignificant

2*Mite population in 
volvacea mushroom 
and temperature

2 0.65
\

2*74 Nonsignificant

3.Mite population in 2
lobavense mushroom 
end relative humidity

0.80 A>.2Q Significant

4.Mite population in 2
volvacea mushroom and 
erelatlve humidity

0.74 21.55 Significant
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increase in temperature and relative humidity the mite population 
also increased. But it does not hold good when the population of 
mite found in mycelial stage of mushroom was taken into consider­
ation. Under this situation, only atmospheric relative humidity had 
a direct Influence on mite population (Table 4.18.2 and Fig.4.22).
The maximum population of mite was recorded when the atmospheric 
relative humidity reached around 70 % and it adversely affected the 
mite population xjhen it went below 60 Similar relationship bet­
ween relative humidity and mite population was recorded on fruit- 
body stage of mushroom; (Table 4#18.3 and Fig.4,,23) and the pattern 
followed in the two species of mushroom i.e. T.lobavense and V.vol- 
vacea vras also similar.;

The seasonal incidence of mushroom mites is the least stu­
died aspect in mushroom science. The Investigations undertaken on 
mushroom mites are mostly restricted to their taxonomic distribu­
tion. biology and control* During the.present investigation, it was 
observed with great interest that the four species of mite varied 
widely in their response to various seasons of a year. The first 
named species i.e. R.echinopus is prevalent during January to March, 
It is probably due to its preference for a mild climatic condition 
prevalent during these months. The species exhibited a definite 
positive dependence on temperature indicating that the rise in tern-

i ' '

perature would bring about an increase in mite population. However, 
it was unable to withstand high temperature beyond 35°C which prevai­
led during subsequent months. The mite population would not be affec­
ted with the increase or decrease in relative, humidity as is evidencec
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from non-significant *r* and *t* values. With the onset of summer 
months after March, the disappearance of R.echinoms with subse­

quent appearance of another species of nrashroom mite, T.dimldiatus 
was noticed. The species was prevalent on mushroom from April to 
June when high temperature prevailed with a mean value around 33°C,
But it is very raueh surprising to note that the species did not show 
any relationship with temperature though the variation in temperature 
was considerable during these three months. It ranged from 29*C - 35°C 
However, the species showed a positive correlation with atmospheric 
relative humidity which varied from 56 % to 89 % depending upon the 
years. The positive nature of correlation between relative humidity 
and the mite indicated that the mite prefers higher humidity for its 
multiplication.

After the disappearance of T* dimidiates from the month of 
June, H.helnemannl appeared in the scene being the third species in a 
row. This mite prevailed oh mushroom till October after which it was 
a no longer found till the same season rolls back in next year. The 
mite species exhibited a definite relation with both the major abio­
tic factors l.e* relative htmldity and temperature when its population 
fluctuation in straw component of mushroom bed alone was considered.
It may be explained in the light that it increased with the increase 
in temperature and relative humidity upto a certain limit. It may be 
seen from Fig,4,18 that the mite species prefered a temperature and 
relative humidity around 30 °C and 90 %, respectively. However, the 
seasonal incidence of mite was more affected due to the variation of
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relative humidity than temperature (Fig,4«19 and 4.20} • The non­
significant *r * and ;8 t * values in the case * of temperature vla-a-vla 
mite population during the mycelial and fruit body stages of mush­
room indicate that temperature is not that important as relative 
humidity. It may be due to the fact that the variations observed 
in temperature during these months (Oune-October) was too negligible 
while relative humidity Varied from 66 % to 88 % exhibiting a wide 
fluctuation# It may be Concluded in saying, that the spades has a 
definite preference for higher relative humidity and therefore it 
was found only during rainy season when the atmospheric relative 
humidity remains always towards higher side.

Prom the month of October# the incidence of the fourth spe­
cies of mite# H.mlles was observed but its presence was noticed for 
a very shofct period i.e.# hardly for one and half month. The mite 
showed similar relationship with the major abiotic factors as was 
noticed In the case of H.heinemanni. The population of the mite: 
increased with the increase In temperature and relative humidity 
while they were found in straw,* But It followed different pattern 
under mycelial and fruit body stages of mushroom# Under these condi­
tions# the population growth of the mite was dependent on the varia­
tion Of relative humidity alone. No relationship, was recorded between' 
the population fluctuation of the mite arid the atmospheric tempera­
ture. This species was found during post monsoon period when a moder­
ate level of relative humidity (65 %) prevailed under indoor, condi­
tion along with a more or less constant mean temperature {28®C> which
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did not vary -widely during this period. It may tie possible that the 
species was. unable to, multiply during rainy reason probably due to 
its non preference towards very high relative humidity and temper­
ature ,

4,8 Natural enemy of mushroom mites

Attempts were made, during the present investigation to 
explore the natural enemy complex# If any# of mushroom mites. But 
the total absence of parasites and predators belonging to any group 
of animals was noticed. As such the four mushroom mites appears to

be devoid of natural enemy complex till to-date. Similarly# no such

published literatures is available from any part of the world.

4,9 Control of mushroom mites
4,9,1 Prophylactic control of mushroom mites

Among various preventive measures developed against pests# 
storiii sat ion/heat treatment is considered as an important tool,. 
Therefore# the following experiment was laid out. The: effect of ste­
rilization of straw component of mushroom bed and its subsequent
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utilization in mushroom cultivation vis-a-vis rate of infestation 

of mushroom mites during different growth stages of mushroom (myce­

lial and fruit body) has been presented in Table 4*19. It is seen 

from Table 4.19 that straw carries all the four species of mushroom 

mite in it. The mite populations varied between 19,00-36.33/10 gm of 

straw. But after sterilization not a single mite of any of the four 

species was survived. As a result, the subsequent utilisation of 

sterilised straw did npt ihvife any mite infestation on mushroom 

bed*, On the other hand* the utilisation of unsterilized straw in 

compost bed brought about severe, mite infestation.

The effect of. heat treatment on the four mushroom mites 

have been presented in Tables 4.20 and 4.20*1 and ^Ig.4.24* It is 

revealed from Table 4.20 that significant variation was recorded in 

the rate of mortality among four mushroom mites while they were ex­

posed to each of the ten constant temperatures varied between 50.0° 

-72.5°C under three levels of exposure period ^115,30 ,45 min.). The 

effect of interaction between temperature and mite indicated that 

H.miles was the most heat tolerant species followed by H.heinemannl, 

T.dtmidiatus and R.echlnopua. The 50 % of the mite population of 

all the four species died at 6’ ^5° + l°e. Therefore, it may be 

considered as a LD 50 dosage for them, The M> 100 dosage of temper­

ature was located around 67.5°C for R.echinoms and T.dimldiatus 

while it was 70*>G and 72.5®C for H.heinemanni and H.miles respec­

tively* The. response of four species of mite to temperature varied
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ture (CC)

Period of 
exposure 

(min.)

% corrected mortality in

echinopua
T< H,
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JSilil

Table 4.201 Effect of heat treatments on per cent mortality of four 
app. of mushrooms mites, (mean of three repiicatlohs)
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Table 4.20 (Contd.)
Temper- Period of % correlated mortalitv in
ature(°C) exposure R.echlnoms T.dimidiatus H.heinemanni H,miles

(min.)

15 0.00 36.66 0.00 0.00
(0.00) 37.14) (0.00) (0.00)

62.5 +1 30 100.00 100.00 100.00 100.00
(88.19) (88,19) (88.19) (88.19)

45 100.00 100.00 100.00 100.00
(88.19) (88,19) (88,19) (88,19)

15 83.33 73.33 0.00 0.00
(66.14) (59.00) (0*00) (0.00)

65 + 1 30 100.00 100.00 100,00 100.00(88.19) (88.19) (88,19) (88,19)
45 100.00 100.00 100,00 100.00

(83.19) (88.19) (88.19) (88.19)

15 100.00 100,00 80,00 43.33
(88.19) (88,19) (63.43) (41.15)

67.5 + 1 30 100.00 100,00 100,00 100.00
(88.19) (88,19) (88,19) (88.19)

45 100.00 100,00 100,00 100.00
(88,19) (88,19) (83,19) (88.19)

15 100.00 loo.oo 100,00' 70.00
(88,19) (88,19) (88,19) (56.99)

70 + 1 30 100.00 100.00 100.00 100,00
(88.19) (88,19) (88,19) (88,19)

45 100,00 100,00 100,00 100.00
(88,19) (88,19) (88,19) (88.19)

15 100.00 100,00 100.00- 100,00
(88.19) (88,19) (88.19) (88,19)

72.5 +1 30 100,00 100,00 100,00 100*00
(88,19) (88.19) (88,19) (88.19)

,45 100,00 100.00 100.00 100.00
(88.19) (88,19) (88.19) (88.19)

C.D* (p=0.05)
Mites Temperatures Expbsure periods
4,17 6,60 3,61

C.D, (p=0.01) 5.49 8,68 4,75
*F* test - Significant.
S.Em (+) — 0.75
Figures in parenthesis indicate angular transformed values.
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significantly at lower temperature but these were non-significant 
at higher temperature ranges*

9

It is revealed from Table 4,20.1 representing the effect of 
interaction between exposure time and mite that there was signifi­
cant variation among four species of mite while their mortality 
responses were considered under three levels of exposure period.
It was observed that H.miles required maximum exposure period for 
killing followed by H.helnemannl. The responses of the other two 
species were also same. The effect of interaction between temper­
ature and exposure period on mortality responses Of mite have been 
presented in Table 4,20,1, Significant variation was observed in 
mortality recorded under various levels of temperature and exposure 
period combination. In other words, , the pattern of mortality ob­

served under various combinations of temperature and exposure period 
was different. At an exposure of 15 minutes, no mortality of mites 
was observed even at a temperature of 60° + 1°C while under 30 min­
utes exposure period, nearly 65,00 % mortality was recorded. At the 
same temperature, the rate of mortality of mites reached as high as 
100,00 % under 45 minutes exposure period, It may be mentioned that 
the difference observed among the rate of mortality under various 
temperature and exposure period combinations upto 60 °C was statis­
tically significant. The differences gradually neutralised at the 
extreme of temperature,1,e, at 72,5°c, But the differences observed 
between 15 and 30 minutes exposure period were always statistically



149

significant while those recorded between 30 and 45 minutes exposure 
periods were mostly nonsignificant at least above 62,5CG,

This physical method of pest control (heat treatment) may 
be employed with great success in those situations where the scope 
for chemical control is restricted. The method appears to be highly 
promising in the control of mushroom mites.; This is because of the 
fact that mushrooms are grown under Indoor condition where decom­
position of pesticides would be slow. Moreover# mushroom mites are 

devoid of natural enemy complex and therefore the scope of natural 
control is limited to a great extent* The probarb goes in Western 
countries " Little can be recommended for the control of mushroom 
mites Once they have established in a mushroom house"* Therefore# 
the major thrust in the control of mushroom mites should be based 
bn preventive measures* The Control of mites by heat treatment may 
be of immense help particularly after the discovery of straw as a 
carrier of mushroom mites* It is revealed from Table 4.19 that when 
the sterilized straw was utilised no mite infestation was recorded 
at any stage of mushroom growth. On the contrary# the utilisation 
of unsterilized straw in mushroom bed brought about severe infes­
tation of all the four mites* Various methods of sterilization are 
being used since long to control various pest species* But such in­
formations are lacking on mushroom mites. However# Gahm (1930) 
reported that Tvroalvphtts lintnert and LtnQpodes an ten apes can be 
controlled by surface steaming of compost before Its utilization in 
bed preparation.



Similarly# the treatment of compost at high temperature 
(130°E) has been advocated as a preventive measure against mush­
room mites* During the present investigation# attempts x-jere made 
to work out the lethal temperatures for four species of mite* It 
was interesting to note that the response of four mushroom mites 
was different under various sets of temperature and relative humi­
dity conditions. In general# H .miles was the most tolerant species 
followed by H.heinemanni# T.dlmidiatus and R.echihopus* It further 
appears from the present investigation that the LO 50 temperature 
for all the four species was around 60® + 1°C to 62*5® + 1®C and a 
temperature around 70® + 1°C to 72*5® + 1®C would provide 100 % mor­
tality (liD 100) of all the four species of mite* Hussey and Gurney 
(1967) reported that the exposure of mushroom mites at 39°C for 24 
hours was extremely lethal* They further said that commercial cook­
ing aimed to maintain temperature 67°-71®C for several hours was com­
pletely reliable against Tarsonemus mvceliophacmsi The objective of the 
present investigation was to utilise higher temperature range for a 
shorter period rather than heat treatment Of Straw at low range temper­
ature for long period as has been done by Hussey and Gurney(1967) • High 
temperatures with short duration (72.5®C for 15 minutes) was highly 
satisfactory against all the four species of mite. On the other hand# 
at 30 minutes exposure period total destruction of mite species was 
obtained at 62,5°C, with the further increase in exposure period to 
45 minutes# the intensity of temperature would come down to “>57*5°C 
which would also provide total destruction of mites*
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4*9.2 Directed control of mushroom mites 

4*9.2*1 Chemical control

The results of bioefficacy of four pesticides on mushroom 
mites have been presented in Tables 4.21 and 4*21.1 and Fig.4.25. It 
is seen from Tables that significant difference in mortality was rec­
orded among four species of mite when treated with pesticides in diff­
erent concentrations. It is revealed from the significant interaction 
between mite and pesticides that the four mites reacted differently 
to pesticides. The maximum mortality of R.echinopus was recorded in 
dichlorvos treated pots (83,65 %) followed by malathion (77.18 %), 
ethton (72.39 %) arid dicofol (66. 66 %) treated pots. The differences 
observed In between four pesticides in the case of R.echinopus were 
always statistically significant. In the case of T,dimldlatus the maxi­
mum mortality was recorded iri dichlorvos (85,31 %) followed by malath­
ion (74,47 %) dicofol (70,52 %) arid, ethiori; (67,70 %) treated pots. The 
difference iri mortality recorded in between two pesticides except in 
between dicofol and ethiori treated pots were statistically significant. 
The maximum mortality of H.helnemanni was also recorded in dichlorvos 
treated pots (76,45 %) followed by maiathion (68,43 %), dicofol(66,66%) 
and ethlon(63,22 %) and the differences observed in between four pesti­
cides were Statistically significant except in between malathion and di­
cofol, Again* the maximum mortality of H.miles was recorded in dichlor-. 
vos treated pots (66,35 %) followed by ethiori (56,79 %), dicofol(53.22%) 
arid malathion (35^93 %), The dlffererices observed in between four pesti- 
pldes were Statistically significant at all levels.



tn

m
to
a
€
©
Oil Eh| Si

152

M 44
ja C
4J c
© to

-*4 e
•0 ©
•H c

i4
•H ©
•0 r*

n
.(0H
•H
e

jA

(Q

0
a•HjCt)
03

'' • ■

Oil

n •H
3 C

+> S
© ,©

t4 £
•a ©l4 C
£ ■*4

r*4
43 A
til St

*4
o
o

S. AHOTHOIQ

91
4}
U
a
01

D
£

4-3
O
oi
0)
H
id

I44

g
0)
G * O
«i4 M
■P C! Of O 
U fH 

■H +» 
h nj 
g* U
(0 r4

ft
r4 0) 
(d Vi
•o
■ri Q)
O © 

■*4 >4
•M 43© 5
©

■ „ S*.

g
^ «
44 © 
O +»
n e

I

01
©
c
%

•H X*
4J ra
9-g
«e 
44 44
m o
<rt“
CNI

©
r4
£©
Eh

ce
nt

pe
r 
of

 m
or

ta
li

ty
 a

t 
di

ff
er

en
t

pe
st

ic
id

e
~2

 
3 

4 
“ ~S

s*o

Co
rr

ec
te

d
Mi

te
s

Co
nc
en
-.
 

tr
at

io
n 

{,%
 a
.i
.)

(m
 

(on
i._______

9

da
ys

 a
ft

er
 -
ap

pl
ic

at
io

n 
of

S00#0

(C
on
td
.

10
0,

00
 100,

00
 100.

00
(8

8.
19

) 
(8

8.
19

) (88
,1

9)
10

0,
00

 100.0
0 100

.0
0

(8
8.

19
) 

(8
8.

19
) (88

,1
9)

10
0.

00
 100.0

0 100
.0

0
(8

8.
19

) 
(8

8,
19

) (88
,1

9)
10

0.
00

 100.0
0 100

.0
0

(8
8.

19
) 

(8
8.

19
) (8

8.
19

)

23
.?3

. 
30

.0
0 

80
.0

0 
10

0,
00

 
10

0.
00

(2
8,

28
)(3

2,
29

)(6
3.

93
) (8

8.
19

)(8
8,

19
)

23
,3

3 
40

,0
0 1

00
.0

0 1
00

.0
0 

10
0.

00
(2

8.
78

)(3
9.

06
)(8

8.
19

)(8
8.

19
) (8

8,
19

)
0.

00
 

13
.3

3 
66

.6
6 

10
0.

00
 

10
0.

00
(0

.0
0)

(2
1.

14
)(5

4.
99

)(8
8.

19
) (88

.1
9)

0.
00

 
3,

33
 

33
.3

3 
76

.6
6 

10
0.

00
(0

.0
0)

 
(6

.1
4)

(3
5.

21
)(6

1,
92

) 
(8

8,
19

)

10
0.

00
 100.

00
 100^

00
(8

8.
19

) 
(8

8,
19

) (8
8,

19
)

10
0.

00
 100.

00
 100.

00
(8

8.
19

) 
(8

8.
19

) (8
8,

19
)

0.
00

’ 
0.

00
 

16
.6

6 
56

,6
6 

10
0.

00
(0

.0
0)

 (0.
00

)(2
3.

85
)(4

8,
93

) (88
.1

9)

0.
00

 
3.

33
 

56
.6

6 1
00

.0
0 

10
0.

00
(0

.0
0)

 (6.
14

)(4
8.

84
)(8

8.
10

) (88
,1

9)

10
0.

00
 100.

00
 100.

00
(8

8.
19

) (88
.1

9)
 (88

,1
9)

10
0.

00
 100.

00
 100.

00
(8

8.
19

) (88
,1

9)
 (83

.1
9)

13
.3

3 23.
33

 70,0
0 1

00
.0

0 100
.0

0 
(1

7,
21

)(2
8,

78
)(5

7.
28

)(8
8.

19
) (88

,1
9)

3.
33

 33.3
3 66.

66
 10

0.
00

 100.
00

 
(6

.1
4)

(3
5.

01
)(5

4.
99

)(8
8.

19
) (88

.1
9)

(1
)

Pe
st

ic
i­

de
s



153

%AHOTHDia N0IH1OTVW

•M
GOO

M
■*■

S
3

to •H
G-p Gro W
e0
G

£ 1*4iH 0•al A

m
cd

Hi•H

m •ri
G4i s
0 ffl

•?rl e
o•H c

B •H
*pt 0•0frt

n *rl
03 G G
G 4i Ga m 00 «rJ 6a 'O 0•H 1-) G
A £ ♦rlro 0 00 •0 ■A •HH.T,R.

ec
hi

no
pu

s

0.
00

5

R.
ec

hi
no

pu
s

t* h
* H.
mi

le
s

0*
04

H.
mt

le
s

*H•a

0*
02

C
.2

)

(C
op

t#
*,

-*
,)

0.
00

 
16

.6
6 

43
.3

3 
73

*3
3 

10
0*

00
 

10
0.

00
 

10
0.

00
 

10
0.

00
(0

.00
) 

(2
3.8

5)
 

(4
0.7

8)
 

(5
9.0

0)
 

(8
8*

19
) 

(8
8.1

9)
 

(8
8*

19
) 

(8
8*

19
)

0.
00

 
0.

00
 

46
,6

6 
90

.0
0 

10
0*

00
 

10
0.

00
 

10
0.

00
 

10
0.

00
(0

.00
) 

(0
.00

) 
(4

3.0
7)

 
(7

4.3
9)

 
(8

8.1
9)

 
(8

8.1
9)

 
(8

8*
19

) 
(8

8.1
9)

0.
00

 
0.

00
 

36
.6

6 
76

.6
6 

10
0.

00
 

10
0.

00
 

10
0.

00
 

10
0*

00
(0

.00
) 

(0
.00

) 
(3

7.1
4)

 
(6

1.2
1)

 
(8

8.1
9)

 
(8

8.1
9)

 
(8

8.1
9)

 
(8

8*
19

)

0.
00

 
0.

00
 

0.
00

 
10

.0
0 

16
.6

6 
33

*3
3 

66
.6

6 
10

0*
00

(0
.00

) 
(0

.00
) 

(0
.00

) 
(1

5.0
0)

 
(2

3,8
5)

 
(3

5*
01

) 
(5

4*
78

) 
(8

8*
19

)

10
0.

00
 

10
0*

00
 

10
0*

00
 

10
0.

00
 

10
0.

00
(8

8.1
9)

 
(8

8*
19

) 
(8

8*
19

) 
(8

8*
19

) 
(8

8.1
9)

10
0.

00
 

10
0*

00
 

10
0.

00
 

10
0.

00
 

10
0.

00
(8

8.1
9)

 
(8

8*
19

) 
(8

8.1
9)

 
(8

8.1
9)

 
(8

8.1
9)

10
0*

00
.

(8
8*

19
)

10
0 ,

*0
0.

(8
8*

19
0

26
*6

6 
36

*6
6 100

*0
0

(3
0.2

9)
 (36

*9
3)

 (88
*1

9)
0.

00
 10.00 

73
*3

3 
(0

*0
0)

 (18
.43

) (59
,21

)

,60
*0

0 
73

*3
3 

10
0*

00
 

10
0*

00
 

10
0*

00
 

10
0*

00
 

10
0*

00
 

10
0*

00
(5

0,9
3)

 
(5

9.0
0)

 (8
8*

19
) 

(8
8*

19
) 

(8
8.1

9)
 

(8
8,1

9)
 

(8
8,1

9)
 

(8
8.1

9)
,,7

3.
33

 
86

*6
6 

10
0*

00
 

10
0.

00
 

10
0,

00
 

10
0.

00
 

10
0*

00
 

10
0,

00
(5

9*
00

) 
(7

1,6
8)

 (8
8*

19
) 

(8
8,1

9)
 

(8
8,1

9)
 

(8
8.1

9)
 

(8
8,1

9)
 

(8
8.1

9)

10
0*

00
 100.00

 100.
00

 100*00
 

(8
0*

19
) 

(8
8.1

9)
 (88

.19
) 

(8
8*

19
)

10
0*

00
 100*00

 100*
00

 100.00
 

(8
8.1

9)
 

(8
8*

19
) (88

.19
) 

(8
8.1

9)

13
*3

3 
30

*0
0 

10
0*

00
(1

7,7
1)

 (33
.00

) (88
*1

9)

0.
00

 
10

*0
0 

53
*3

3
( 0.

00
) (18

*4
3)

 (46
*9

2)

40
*0

0 63*33
 100*

00
 100*00

 100.00
 100*

00
 100*00

 100.00
 

(3
8*

85
) (53

*0
6)

 (88
*1

9)
 (88,1

9)
 (88.1

9)
 (88

.19
) (88.

19
) (88.1

9)

10
0.

00
 

10
0.

00
 100,

00
 

10
0.

00
 

10
0,

00
(8

8.1
9)

 
(8

8.1
9)

 (88
*1

9)
 (88.1

9)
 (88.1

9)
40

.0
0 

70
*0

0 
10

0.
00

(3
3*

85
) (56

*9
9)

 (88
.19

)

(1
1)

(1
0)

(6
)

(8
)

(7
)

(9
)

(S
)

(4
)



154

■m «h
(T1 tH
• •

00 C*- 
O' r-

KOIHJ.VIVW

O O' 
O «H

O O' 
O tH

O O' 
O rH

n on 
m r*- O'O' 

O tH
O O'
O tH

O O' 
O tH

VO CM
VO CM

O O'
O rH

O O' 
O rH

O O' 
O tH

m m cn tH

O CO
O CD 
rH

O CO
O 00 
rH*-*

O CO 
OOP
rH

rn cd
CM CO 10

0,
(8

8, O 00 
O CD 
rH«-^ 10

0,
(8

8, vo r* 
cn n

O 00
O 00 
vH —'

6 03 
O CO
r|vi»

O CO 
O CO
tH'—

cn rH
tjl

83
.3

3 . 
(6

6.
14

)
66

 .6
6

(5
4.

78
)

0.
00

 
70

.0
0.

(0
.0

0)
 (56

,7
9)

0.
00

 
46

.6
6

(0
.0

0)
 (42

.9
9)

0.
00

 0.00
(0

.00
) (0.0

0)
0.

00
 

0.
00

 
23

.3
3

(0
.0

0)
 

(0
.0

0)
 (23

.7
8)

90
.0

0
(7

4.
39

)
76

.6
6

(6
1.

92
)

60
.0

0
(5

0,
85

)
20

.0
0

(2
6,

57
)

53
.3

3
(4

6,
92

)
40

.0
0

(3
9.

14
)

0.
.0

G
(0

.00
)

0.
00

(0
.00

)

0.
00

(0
,0

0)
0.

G
0

(0
.00

)

0.
00

(0
,00

)

0.
00

(0
,00

)

o.
co

(0
,00

)

0.
00

(0
,0

0)
0,

00
(0

,00
)

di
do

(-0
*0

,0
)

50
.0

0 
86

.6
6

(4
5,

00
) (71

.6
8)

36
,5

6  
70

.0
0

(3
6,

93
)(5

6.
79

)
0.

00
 

50
.0

0
(0

.0
0)

 (45
,0

8)
0.

00
 10.00

(0
,0

0)
 (15

.0
0)(9

) 
(s

) 
m

H
.-m

ile
s

R.
ec

hl
nl

ma

T.
dt

mt
di

at
ua

 

H.
he

In
em

an
n1

0.
04

H
.m

lle
s

R.
ec

hi
no

pu
a

T.
di

mi
di

at
us

 

H.
he

ln
em

an
ni

0.
02

H,
mi

le
s

HA
e i

ne
ma
nn
 i

T 
.d

lm
ld

la
fc

ua

R.
ec

hi
no

pu
s

10*0

(3
)

(Z)

Ta
bl

e 
4,
21
 (

Co
nt
d.
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
23

.3
3

(2
8.

78
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

IC
O

.G
O

(8
8.

19
)

20
.0

0
(2

6.
57

)

93
.3

3
(7

7.
11

)
93

.3
3 

(7
9,

93
)

10
0.

00
(8

8,
19

)
13

.3
3  

(2
1.

1.
4)U

)
(C

on
td

,..
)

10
0.

00
(8

8,
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8,
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
 . 

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0,
00

(0
8,

19
)

73
,3

3
(5

9.
00

)

10
0.

00
(6

8.
19

)
10

0.
00

(8
8.

19
)

10
0,

00
(8

8.
19

)
60

.0
0

(5
0.

93
)

10
0,

00
(8

8,
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
40

.0
0

(3
9,

23
)

10
0.

00
(8

8,
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
36

.6
6

(3
7,

14
)

(T
I) 

(0T) 
(6)



o ino CVJ 
v •
bp' co vo

O-r*
■* ■=■»
o & tn

W/% 
CO 

* *H
CO * 

VO

noiHia

3
G
O
O

.■rt'

ffl
H
a

H

O
rl

Ov

03,

VO.

in

co

a

0*
00

 
23

*3
3 

56
*6

6
(0

.00
) 

(2
8*

67
) (48

.93
)

(00*0
)

00*0
(00*0

)
00*0

10
0.

00
(8

5.1
9)

10
0.

00
(8

8.1
9)

10
0.

00
(8

8.1
9)

10
0;

00
(8

3.1
9)

10
0.

00
(8

8.1
9)

10
0.0

0v
(8

8.1
9'

(6T*88)
00*001

(61?88
)

ooroox

10
0.

00
 100.00

(8
8.1

9)
 

(8
8.1

9)
10

0.
00

 100.00
(8

8.1
9)

 
(8

8.1
9)

10
0,

00
 100,00

(8
8.1

9)
 

(8
8.1

9)

10
0.

00
 100.00

(8
8.1

9)
 

(8
8.1

9)
10

0.
-0

0 
10

0.
00

(8
8.1

9)
 

(8
8*

19
)

10
0.

00
 100.

00
(8

8.1
9)

 (88
.19

)

10
0*

00
 100.00

 
(8

8.1
9)

 
(8

8.1
9)

10
0.

00
 100.00

(8
8.1

9)
 

(8
8.1

9)
10

0.
00

 100.00
(8

8.1
9)

 
(8

8.1
9)

10
0.0

0, 10
0.

00
(8

8.1
9)

 (88
.19

)

10
0-

00
 100.

00
(8

8.1
9)

 (88
.19

)
10

0.
00

 100.
00

(8
8.1

9)
 (88

.19
)

10
0.

00
 100.

00
(8

8.1
9)

 (88
.19

)

10
0.

00
 100.

00
(8

8.1
9)

 (88
.19

)

10
0.

00
 10

0.
00

(8
8.1

9)
(8

8.1
9)

10
0.

00
 100.

00
(8

8.1
9)

 (88
.19

)

10
0.

00
 100.

00
(8

8.1
9)

 (88
,19

)
10

0.
00

 100.0
0

(8
8.1

9)
 (88

.19
)

73
.3

3 
10

0.
00

(5
9.7

1)
 

(8
8.1

9)
60

.0
0 100.0

0
(5

0.7
1)

 
(8

8.1
9)

33
.3

3 
80

.0
0

(3
5.2

1)
 

(6
3.4

3)

70
.0

0 
10

0.
00

(5
6.9

9)
 

(8
8*

19
)

40
.0

0 
10

0.
00

(3
9.1

4)
 

(8
8.1

9)
10

.0
0 

66
.6

6
(1

5.0
0)

 
(5

5.0
7)

20
.0

0 
53

.3
3

(2
6.0

7)
 

(4
7.0

0)

10
*0

0 
53

*3
3

(1
5.0

0)
 

(4
7*

00
)

3.
33

 
36

.6
6

(6
.14

) 
(3

7*
14

)

0.
00

 
23

.3
3

(0
.00

) (28
.78

)

0.
00

 6.66
(0

.00
) (12.

28
)

0.
00

 . 6.66
(0

.00
) 

(8
.85

)

0,
00

 20*00
(0

.00
) (26

.07
)

0.
00

 0.00
(0

.00
) (0.0

0)
0.

00
 0.00 

(0
.00

) (0.0
0)

0.
00

 0.00 
(0

.00
) (0.0

0)

o.
oo

 
o;

oo
(0

.00
) (0;0

0)
6.

00
 

0.
00

(0
*0

0)
 (0*00

)

R
te

ch
ln

om
s 

T
.d

im
id

ia
tu

s
0*

00
5

H.
he
in
em
an
ni
 

H.
mi
le
s

liw
ec

hi
no

pt
is

T
.d

lm
id

la
tu

g
0.

01
H

.h
ai

ne
m

an
ni

H.
mi
le
s

R
.e

ch
ln

oi
au

s

T.
di
mi
di
at
us
 

0 *
 02

 
H.
he
ii
ie
ma
nn
i

H
an

dl
es

 
0*

00
 

0.
00

 
26

.6
6 

66
.6

6 
10

0.
00

 100*
00

 
10

0;
00

 
10

0*
00

(0
.00

) 
(0

.00
) (30

.99
) 

(5
5.0

7)
 

(8
8.1

9)
 (88

.19
) 

(8
8.1

9)
 

(8
8.1

9)



'xojcoia

156

w tI Pi •rlm 0 c ml 3 C
3 c 3 ■P cP a P <0 So •H e 0 •H Ec . >P ffi 0) a •0 0) ml

<*■* •H ■•c 0 •* •H c 0)
•C e tH H JC e •H H
u vi <D V ffl •rl
ip •c JS E fl) >0 tC e

2 Cc(3 ID
E•P «> m
C <yE •ri H

•H QJ •H>P £ E

10
0*
00

(6
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8*

19
)

10
0.

00
(8

8*
19

)

R
. T.

0.
00

5
H

.

H
.

R
. T.

0.
01

H
.

H
.

(• • • •pq.uoo)10
0^

00
(8

8.
19

)
10

0.
00

(8
8*

19
)

10
0*

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(3

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8*
19

)
83

.3
3

(6
6.

14
)

6,
66

 26.66 
(1

2.
28

)(3
0.

99
)

80
.0

0
(6

3.
93

)
10

0.
00

(8
8.

19
)

-1
00

.0
0

(8
8.

19
)

40
.0

0
(3

9*
06

)
60

.0
0

(5
0.

93
)

46
.6

6
(4

3.
07

)

(00*0)
00*0

(00*0
)

00*0
(00*0

)
00*0

(00*0)
00*0

0.
00

(o
.o

o)
. 0

.0
0 

(0
.0

0)
0.

00
(0

.0
0)

0.
00

(0
.0

0)

10
0.

00
(8

8.
19

)
lo

o.
oo

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0,
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0*
00

(8
8.

19
)

10
0.

00
(8

8*
19

)
10

0.
00

(8
8.

19
)

10
0.

00
(8

8.
19

)
10

0.
00

(8
8*

19
)

lO
O

.O
O

(8
8*

19
)

10
0.

00
(8

8,
19

)
10

0.
00

(8
8*

19
)

60
.0

0
(5

0.
85

)

66
.6

6
<5

4.
99

)
83

,3
3-

(6
6.

64
)

56
*6

6
(4

8*
93

)
13

.3
3

(2
1.

14
)

30
*0

0
(3

3.
00

)
26

.6
6

(3
0*

29
)

23
.3

3
(2

8.
78

)
0.

00
(0

.0
0)

0,
00

(0
*0

0)
0,

00
(0

*0
0)

0.
00

(0
*0

0)
0.

00
(0

.0
0)

0.
00

(0
.0

0)
0.

00
(0

.0
0)

0.
00

(0
.0

0)
0.

00
(0

.00
)

0.
00

 
30

.0
0 

76
.6

6 
10

0.
00

 
10

0.
00

(0
-0

0)
 (33

*0
0)

 (61
.7

1)
 (88

,1
9)

 (88
.1

9)
0.

00
 

13
.3

3 
66

.6
6 

10
0.

00
 

10
0.

00
(0

.0
0)

 -(2
1.

14
) (55

*0
7)

 (88
.1

9)
 (88

.1
9)

0.
00

 
’ 6,6

6 
56

.6
6 

10
0.

00
 

10
0.

00
(0

.0
0)

 
(8

.8
5)

 
(4

8*
95

) 
(8

8.
19

) 
(8

8.
19

)
0.

00
 

0.
00

 
30

.0
0 

76
.6

6 
10

0.
00

(0
.0

0)
 

(0
*0

0)
 

(3
3*

00
) 

(6
1.

92
) 

(8
8.

19
)m

____
; ... 

........
■’. (9) ...... 

X
51 

.. 
if)

10
0.

00
 

10
0.

00
(0

8.
19

) 
(8

8.
19

)
10

0.
00

 
10

0.
00

(8
8.

19
) 

(8
8.

19
)

10
0.

00
 

10
0.

00
(8

8.
19

) 
(8

8,
19

)
10

0.
00

 
10

0.
00

(8
8.

19
) 

(8
8,

19
)(IT

) 
(O

X
)

•H*H'*a

0.
04

a..asHi

R
.e

ch
ln

dm
s

W
J2

Y

H
i

T
ab

le
 4.2

1 (C
on

td
.)



tnrt

•F
 •
 t

es
t ■

'■
Si
gn
if
ic
an
t:

s.m
 (+)

 - 0
.2

1
Fi

gu
re

s 
It
t 
'p
ai
zf
tn
th
es
ei
s 
In

di
ca

te
 a
ng
ii
l&
r 
tr

an
sf

or
me

d 
va

lu
es

.

Mi
te

s 
Pe

st
ic

id
es

 Conc
en

tr
at

io
ns

 
Pa

ys
C

.P
#C

p=
0.

05
) 

1*
20

 
1.

20
 

*1
*2

0 
1.

70
C

.p
.(p

=0
.0

l) 
1.

38
 

1.
58

 
1.

58
 

2.
23

■H
VH

10
0.

00
(8

8.
19

)
10

0.
00 c\

tH
• t
GO

.00'

o
o

«
o
o

a*
ri

ft-
CO
00
*>(

>s
OCv
O tH
• ' ♦ -

ooo
pco
Hit

-fH
O OV 
O H 
• 4-

boo
ooo

■tH'S*'

o
o

«
o
o
tH

tH,
ov
tH

00
00
vr

rH,
o ov 
OtH

4 ■*
OCO 
O CO
tHn>

o o»
OtH 
'ft; 4 
O CO
ora
f+H>

a
tH

O Ov 
O rH
• ft

O 00 
O CO 
tH'X

o
o

«
o
o
tH

0V«

«
CD
CO
w

o
o

«
o
o
tH

>*•
0v

•
CO
CO

O CJ\ < 
OH 

* •
O CO
O CD
tH'W

- »"* 
O ov
OH
4 4

otn
ooo
tH^

O
o

«
o
o
«H

■rH
0v
tH
4

00
00
%«r

rn 
O OV 

■ O tH
’*

O 00
oco
tH HT'

.rn
O CSV 
OH

4 4
o ra 
ora
tH ht

<3\

rH
o ov
O tH 
• •••

O 00 
O CO
tHnr

O
o

1
o
o
tH

>v
OV

ftv
ecu
CO
w

o
o
•

o
o
tH

Ov
H

CD
CO

<**■

o ov
O r+
-*■' •
O 00
ooo
Hiit.

••rH
o ov
O tr|

4
o CO 
o CO
Hw

o
O
4

o
o
tH

OV
tH

. '*■
00
00
wr

rn
O ov
O tH 

4 4
OCD
ooo
Hsr

■rH
O cv
O tH

4' 4
ora
ora
tH HT

CO

Oov 
OH 
« •

O CO' 
O 00

rH-
O OV 
•OH 

• *■
O CO 
O £0 
Hv

CD
o

*
o
o
tH

Ov
;*H

ft'-
a>
as

O CSV ! 
•Ofl

-4 •#'-■
b ■s#

O 0v- 
O -tH
- .
o-oo-
OCD
tHw

■b
o

>■#
o
b
tH

rH
OV
tH- .$•
co
m

■A
O ov 
o tH

*- 4
ora
ora
tH-nr

rn.
O ov
O.tH

■*■■ 4 ■
O (0
oco
tH.HT

£
imif

r> 
O <J> 
O to
. ■•« *
O'#

HT'.

O
o

•
o
o
H

*•*4-

■iri-

00
00

V

O
o
■•
o
o
tH

<J\
rl
^ •
CD
CO

r

MM
mp
. ' 4

ro t# 
«•«

rH.
Ob

■:0-tnl
-4

O 00
oco
Hvr

b
o
-•
o
b
*H

rH
Ov

-tH-
#

0)
00
vr

■rH
OOv
OtH
4'
ora 
o co

'-trl HT

-rH
O'#

-4 ‘4;
OH
vow

■ w

tan 
VO OV
*; 4

VO 00
w

nr

VO
V0

1 4
VO
VO

**<■
so
r>

•-■ft

tn
V-.0

VO
«0
•

VO
V#

r>
o

s- «
m

***

VOW
VO 00

4- 4
VO CD

fO vo
<nao
4 -* 

ncsj 
VOW

'Hir

■rH
OOv
OtH

■ -• - -#
ooo
oco
Hv

rn
VOW
VO ov

4
VO 00 

W tj«;
%«*

■ ->h
ora
•O'PH

■*• 4
tn ra

•nr

in
w

■rH
o o 
O O
• >*

o o

tn
tn

tn

‘‘5? *
fH

*•■ ft
MOW’

o
o

•• •*
o

o
o

'•• ‘ft
o
*«/ i

o o 
ob

■- 4
o os^>

vow
VO • 
»« 

V0t-1

VO
vo
4

VO
tH

rH
W
CO

'■4'
n
ts
vr
rn.
b
o

'■ 4
o
w

#H
fO 5# 
OtH

4 4
ro vo

r>.
O o 
-0-0 

* 4-
o o

W-

iT*
rH

0.0 
o o
• ‘ 4

Q O
HT

o
oit
o

o
o
- ft*
o

o
o

'■ *
;0

>-s.
o
o
■ ft
o

o o 
0.0

#■' •
o o

rH
o o 
o o

» -4
o o

'■W|^

O
b

o

rH
o o 
oo

ft ■ ft
b oHT

rn
o o 
o o

ft 4
oo

*S

M -
S-

o ■ 
c
•rl

u
a
El

mj
s

(0
trl
*d
«rV
e

•h
■c

. •H

1

<d
c

•r*
0)

4S

E 1

10
G)

rH
-ei
m

El

«
1

0
u

%
:©!
4

obj

1(6
•*4
'D

%*H
b|
: ft
Bl

C
S'
I
a,

•H

9
-El-

ttl
e

•ri

El

M

irl

03
Oft
Q

Oft
o

n

Ta
bl

e 
4.
21
 (

Co
nt
d.
)



{—I R .echmopus 
■I T.dimidiatus 
(23 H.heinemannl 
□□ H.miles

DICHLOR MALATHION ETHION DICOFOL
-VOS

90

80

70

JhEh
H

<g
O'2

60

50

40

30

Fig.4.25 RATE OF MORTALITY OF FOUR MUSHROOM MITES 
AT VARIOUS PESTICIDAL TREATMENTS.
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The effect of interaction between concentration and mite 
was statistically non-significant. It indicates that all the four 
species of mite responded similarly to four different concentra­
tions of pesticide*. The highest concentration i.e* 0.04 % provi­
ded the maximum mortality followed by 0.02 and 0*01 % and the 
minimum mortality was obviously recorded at the lowest concentra­
tion l*e* 0,005 %*

The effect of interaction between mite and day was statis­
tically significant* In other wards# the pattern of mortality foll­
owed in four species of mite during different days of observation 
was not similar* While the initial mortality of three mites was 
recorded Just after 12 hours# it was recorded after one day of trea­
tment in the case of H.miles. The corresponding mortality figures 
for other three species during the same period (one day) were 29,37 
24*16 and 6*24 % in R.echinoms# T.dimidiatus and H.heinemanni. res­
pectively. The total mortality of R.echinopus# T.dimidiatus and 
H.heinemanni were obtained after four days of treatment while it 
took seven days in H.miles and the differences in mortality recor­
ded in between various days after observation were statistically 
significant in all the four species of mite*.

The effect of interaction between concentration and pesti­
cide On mite mortality was significant. Neatly 85*62 % mortality 
vras recorded in 0.04 % dlchlorvos treated pots, while these were 
70*51# 69*68# and 69.06 % in ethion# dicofol# and malathion treated
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pots#: respectively* The. rate of mortality provided by 0.005 % con­
centration were 70.10, 56.56 and 59.58 and 58.12 % in dichlorvos, 
malathlon, ethion and dicofol treated pots, respectively. The 
differences in mortality observed among four pesticides except 
dichlorvos under various concentrations were statistically non­
significant.

The effect of Interaction between, concentration and day 
representing rate of mortality of mites have been presented in 
Table 4.21.1. The significant interaction indicates that the mor­
tality of mite found at different concentrations during different 
days of observation did not follow the same pattern. It may be seen 
that total mortality (100 %) was obtained after 7 days at 0*005 % 
and 0.01 % concentrations while similar mortality rate was recorded 
after. 6 days in other two concentrations, namely, 0.02 '% and ,0.04 %. 
The differences in mortality recorded in between 1 to 3 days in diff­
erent concentrations were mostly significant while the differences in 
mortality observed in between 4-7 days under different concentrations 
were mostly non-significant.,

Similarly, the effect of interaction between pesticide and 
day on the mortality of mite was significant. Therefore, different 
patterns in mortality of mites were recorded during different days 
of observations in four different pesticide treated pots• Total 
mortality of mites recorded after four days in dichlorvos and ethion 
treated pots while it took five days and seven days in the dicofol
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and malathion treated pots, respectively* .An initial mortality to the 
tune of 19.79 % was recorded after 0,50 hours only in case of dichlor- 
vos treated pots. The differences in mortality recorded in between 
different days among four pesticide treated pots were mostly signifi­
cant till it reached 100 % after four days*.

The chemical control of mite has thrown a great challenge to 
applied entomologists because of the fact that response of mite spe­
cies to various pesticides vary widely. Therefore, selectivity of 
pesticides is of great importance in the control of acarines. This 
characteristic feature in acarines is attributed to the physiolo- 
logical ability to react against Various acaricides* . It has been men­
tioned in various Instances that while one group of pesticides is 
effective against a group of acarines it is not effective against 
other group. In general, organophosphorus compounds are not so much 
effective against tenulpaibptd mites while these are highly toxic to 
tetranychld and ertophyold mites (Allen, Nakakihara and Schaefers, 
1957i Jeppson, Keifer and Baker, 1975)• Similarly, endosulfan is 
highly toxic against tarsonemids but ineffective against tetranychld 
and tenulpalpid mites. Several other examples may be cited to sub­
stantiate this fact. During present investigation, it was observed 
that highly significant variations existed in the mortality among 
four species of mite under four pesticldal treatments. This clearly 
denotes the differential responses of four mites to various pestl- 
cidal treatments. However, dlchlorvos provided the be^t control 
against all the four mites. The second best result was obtained with
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malathlon application against the three species of mite, R.eehinopua 
T«dimidiatua and H.heinemanni hut it was the least effective against 
H.milea providing only 35,93 % control, Ethion occupied the third 
position but it provided the second beat performance i.o, after dlch- 
lorvos In the case of H,miles. On the other hand dlcofol provided 
good control of R.echlnopus, T.dimldiatus and H.heinemanni but was 
not much effective against H.milea^

■^t was further recorded from the present investigation that 
none of the pesticides provided any knoork down effect on mites as 
it is revealed from the interaction Table between pesticide and 
day, Dichlorvos and ethion showed relatively quicker action provi­
ding 100 % mortality after 4 days while it took 5 and 7 days for 
dicofol and malathlon/ respectively. It may be seen from the Inter­
action'Table between concentration and mite that even the recommen­
ded concentration of a pesticide (0,04 %) did not provide total con­
trol of any Of the fOur mite species. It provided only 80 % control 
in R.echihopus and T.dimldiatus, and it was top low l,e, 60,10 % in 
the case of H.miles. It is thus evident that H.milea is difficult 
to control with the pesticides taken into consideration during the 
present investigation.

The descending orders of efficacy of four pesticides against 
mushroom mites are as follows :

1) R.echinopus - dichlorvos (63,85 %)rmalathlon (77*18 %),
ethion (72.39 %) and dicofol(66,66 %)', 

ii) T.dimldiatus - dichlorvos (85,31 %)« malathlon (74,47 %),
dlcofol (70.52 %) ethion (67,70 %).
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ill) H.heinemanni - dichlorvos (76*45 %)# malathlon (68.43 %)#
dlcofol (66.66 %) and ethion (63.22 %).

iv) H.milea - dichlorvos (66.35 %), ethion (59.79 %)#
dlcofol (53.22 %) and malathlon (35.93 %)•

The descending orders of efficacy of four concentrations 
against mushroom mites are as follows t

1) B.echinot>us ^ 0.04 (80.49 %)., 0.02 (78.02 %) #
0.01 (74.16 %) , 0.005 (67.49 %),

11) T.dlraicSiatus - 0.04 (80.33 %), 0.02 (76.77 %),
0.01(73*85 %)>0,©05 (66*56 %)* 

lit) H.helnemannl - 0.04 (73.54 %), 0.02 (70,93 %)t

GiOl (67,29 %)>o,qOS (63,74 %)* 
iv) H.mlles - 0.04 (60.10 %) , 0.02 (56.35 %),

0.01 (51.87 %)a 0.005 (47.29 %)\

h perusal of available literatures showed that the chemical 
control of mushroom mites has gone long usway with the application 
of nicotine as early as in 1937 through the paradichlorobenzene and of

3

with malathlon dioofol and so-on. But the Informations pertaining 
to chemical control of four mites are lacking. The number of trials 
conducted on chemical control of mushroom mites are ^relatively less 
probably due to the fact that the chemical control with recommended 
dosages of pesticides are not highly effective against them. Further# 
these applications^ invite residue problem as well as the fungicidal 
action on mushroom, therefore# fumigants like methyl bromide and
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others used as .disinfectant of mushroom house play ah Important 

role in the chemical control of mushroom mites* It appears that the

best control of mushroom mites lies in preventive measures or uti­

lisation of pesticides of plant origin which has been discussed 

below*

4*9,2*2 Control of mushroom mites
with plant products

The data obtained on the bioefficacy of six oils of plant 

origin on mushroom mites have been presented In Table 4.22 and 4*22*1 

and Fig,4*26» 3-t may be seen from Table that significant difference 

in mortality was recorded among four species of mite when treated 

with oils in different concentrations. It is revealed from the sig­

nificant interaction between mite and oil that the four mites reac­

ted differently to six types of oil* The maximum mortality of. R, 

eehinopus was recorded in citronella treated pots (70.56 %) followed 

by clove (56,57 %), wintergreen (46,95 %) Chaulmoogra (45*21 %)*

Karanja (10,66 %) and neem (7,71 %) treated pots. The differences 

observed In between two oils in R.echinoms were always statis­

tically significant*, In the case of T.dtmidiatua* the maximum mor­

tality was recorded in citronella (67*52 %) followed by clove (51,42% 

winter green (45,23 %)., Chaulmoogra (43*99 %), karanja (7,52) and 

neem (7*42 %)• The difference, in mortality recorded in between cit- 

ro- nella and clove was statistically significant while those between 

chaulmoogra and wintergreen, and between karanja and neem were sta­

tistically non-slgniflcant. But all of them, were statistically diff­

erent from cltrohella and clove.
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The maximum mortality of H.heinemanni was also recorded in 
citronella treated pots (65,14 %) followed by clove (47*33 %), chaul- 
moogra (44,66 %)# wintergreen (41*42 %)# neem (7*04 %) and karanja 
(6*47 %) and the difference observed in between six oils ware statis­
tically significant except between chaulmoogra and wintergreen and 
between karanja and neem* Again# the maximum mortality of H.miles 
was recorded in citronella (54.57 %) treated pots followed by clove 
(43,99 %), wintergreen (40*76 %), chaulmoogra (32,76 %), neem(7.04 %)

i. ' ... ;■

and karanja (6.47 %) treated pots.

The*interaction between concentration and mite was statis­
tically non-significant. It therefore indicates that all the four 
species of mite; responded similarly in five different concentra­
tions of pH* The highest concentration i,e, (6,25 % a,i,) always 
provided the maximum mortality followed by 1,25# 0,2$ and 0,05 % 
a,l. and the minimum mortality was recorded in the lowest 
concentration l.e. 0.01 %,

The Interaction between mite ahd day was statistically 
significant. In other words# it indicates that the pattern of 
mortality followed in four species of mite during different days 
of observation was not similar, The initial mortality of all the 
four species of mite was recorded just after 6 hours. The morta­
lity figures of the four mites during 6 hours wer® 3.33# 1,11#1,00 
and 0,11 % in R.echinopus. T.dimidiatus. H.heinemanni and H.miles 
respectively. The mortality figures on the seventh day were 64.53# 
65,55# 61,11 and 55.77 % in R.echinopus. T.dimidiatus. H.heinemanni
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and H.miles respectively and the differences in mortality recorded 
in between various days were mostly significant in all the four 
species of mite*

The effect Of interaction between concentration kid oil
on mortality of mite was statistically significant* Nearly 87.49 %
mortality was recorded in 6.25 % cltronella treated pots while these
were 83*21. 77.61, 61,99* 21*66 and 20*35 % in wlntergreen, clove.
chaulmoogra, karanja end neem treated pots, respectively. The rate
of mortality provided by 0.01 % concentration were 40.95vl9.76.
18.92 and 13,57 % in cltronella, chaulmoogra. clove and wlntergreen
treated pots* respectively. But the initial mortality in neem and
karanja treated pots were recorded only at 1.35 % Concentration.

inThe differences in. mortality observed various oils under various 
concentrations were mostly significant.

The effect of interaction between concentration and day 
denoting mortality of mites have been presented in Table 4,22,1,
The significant interaction indicates teat tee mortality of mite 
found in different concentrations during different days of obser­
vation did not follow the sane pattern. It may be seen that at 
6,25 and 1,25 % concentrations, the mortality rates .were 81.38 and 
79.58 %t respectively after seven days whereas these wfire 57,08. 
49,44 and 40,83 % in Cases of 0,25 . 0.05 and 0.01 % a.i... respec­
tively, The differences in mortality recorded in between 0,25-3,00 
days under different concentration were mostly significant while
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those observed In between five to seven days under different con­
centrations ware mostly non-significant.

Similarly# the effect of interaction between oil and day on 
the rate of mite mortality was significant. Therefore, different 
patterns in mortality of mites were recorded in various pesticides 
treated pots during different days under observation, Total morta­
lity of mites were recorded after seven days only in citronella 
treated pots while it Was 86,33, 84,16, 66,49, 18,49 and 14,66 % in 
clove, chaulmoogra, wintergreen, neem and karanja treated pots, 
respectively. Initial mortalities l,e, to the t\&e of 0,16, 7,16 
and 1,00 % were recorded after 6 hours in clove, citronella, and 
wintergreen treated pots. The differences in mortality recorded in 
between two days in six oil treated pots were mostly significant upto 

three, days.

The response of four species of mushroom mite to the appli­
cation of various plant oils have been presented in Table 4,22 and 
Fig,4,26, It is revealed from the present investigation that none of 
the oils was highly effective in the control of mite species on mush­
room, However, the mortality was total in citronella treated pots on 
the seventh day after application though the initial mortality was 
very low. Similarly, satisfactory control of mushroom mites was also 
obtained with the application of cloye and chaulmoogra oil. The mor­
tality percentage in these cases were 86,33 and 84,16 % on the seventh 
day after application ihspite of a very low initial mortality and 50%
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on
mortality was recorded only the second day after oil application* 
In one hand/ wintergreen provided a mortality around 47*83 % while 
other two oils# namely neem and karanja killed less than 20 % of 
mite population* The mortality of mite was very low under lower 
concentrations viz** 0*01/ and 0*05% a*i* and with the subsequent 
increase in concentration to 1*25 % a*i./ the mortality percentage 
increased considerably* Yet a six fold increase in concentration

to 6*25 % a*l* did not bring about a significant change in mor­
tality and the mortality percentage remained around 60 % being
constant for all the species of mites*

The descending orders of efficacy of six oils against
s • ' ' y

mushroom mites are as follows i

1) R.echinopua - citronella (70*56 %),clove (56*57 %),
wintergreen (46,95 %),chaulmoogra(45*21%) 
karanja (10,66%) and neem(7*71 %) *

11) T«dimidiatus - citronella (67.52 %)#Clove (51*42 %),
wintergreen (45*23 %)> chaulmoogra 
(43*99 %)/ karanja (7*52 %) and neem 
(7.42 %)*

ill) H*heinemannl - citronella (65*14 %), Clove (47*33%)/
chaulmoogfa (44*66 %)>wintergreen(41*42%) 
neem (7.04%) and karanja (.6*47 .%) *
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iv) H.miles - citronella (54.57 %), clove (43.99 %),
wintergreen (40.76 %), chaulmoogra(32.76%), 
neem (7.04 %) and karanja (6.47 %) •

The descending orders Of efficacy of five concentrations 
against mushroom mites are as follows :

i) R.echinotma 6.25 (.63*39 %), 1.25 (57.22 %), 0.25
(34.36 %), 0.05(25.79 %) and 0.01(17.30%). 

it) T.dimidiates - 6.25 (58,49 %), 1.25(52.53%) .0.25
(33.17 %), 0.05 (24.28 %) and 0.01(17.45%)

lli) H.heinemanni - 6.25(58.81%),1.25(49.91 %) ,0.25(31,42%),
0,05(21.82 %) and 0.01(14.84 %).

iv) H.fitles - 6.25 (54.20%),1.25 (47.77 %),0.25
(23.41 %), 0.05 (16,74 %) and 0.01 
(15.23 %).

A perusal of available literatures reveals that the impor­
tance of plant oils in controlling acarlnes has been overlooked 
since long. The oils chosen for efficacy trial against mushroom 
mites. during the present investigation are known to, possess pestl- 
cidal properties .A good number of literatures have been accumulated 
over, the years on the bioefficacy of plant oils against insect pests. 
Several Of them viz., citronella, karanja, neem are known to be



182

highly effective against insect species (Pandey, Singh and Tewari# 
1977; Schoonhoven, 1978; Attari, 1980)• It is interesting to note 
that none of the oils performed well on mushroom mites. The most 
important factor to be considered is their very low initial toxi­
city on mites. Of course, it was greatly compensated after seven 
days when nearly total mortality of mushroom mites was observed. 
Obviously, this limitation can be overcome to a great extent by 
using very high concentrations of oils*

The differential response of mushroom mites to various 
plant oils was attributed to their physiological selectivity which 
was not of great significance under this situation. The overall effi­
cacy of various, oils in the descending order was 3 eltronella, clove
wintergreen, chaulmoogra, karanja and neera.

4.10 Phvtotoxicitv of plant oils on mushrooms

During the present investigation, attempts were also made 
to study the phytotoxic effect of various plant oils, if any, on mush­
room, The results have been presented in Table 4.23, The data indica- 
ted that the yield of mushroom in the untreated tray was 185,00 gm 
while these were 146.60* 166,30, 163.30, 193,30, 178.30 and 160.00 gm 
in the Ghauimoogra,citronelia,clove, heem, karanja and wintergraen 
oil treated trays, respectively. There, was no significant difference 
in yield of mushroom between the oil treated and control (untreated) 
trays.;, At the same, time; none Of the oils was found to produce any
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Table 4*2$ t Effect of various oils of plant .origin on mushroom

Treatments
(dlls) Conoentra* 

tions(% a.i.)
Quantity
sprayed/
tray

Yield of fruit 
body/tray(gm)

Chaulmoogra 6.25 10 c.c. 146*60
Cltrpnella 6.25 • 168.30
Clove 6.25 n 163*30
Neem 6,25 ■*. 193,30
Karanja 6.25 II 178,30
Wintergreen 6.25 N 180.00

Control 
(Water spray)

II 185.00

•

*F* test • Not significant. 
S.Em, (*) 3.83
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visible phytotoxic symptoms on mushrooms. ?hts clearly demon­

strates that the application of oils has no adverse effect oh 

growth and yield of mushroom. In the. absence of published liter­

atures in this direction# the results obtained during the present 

investigation could not be elaborated in depth.
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SUMMARY

I) Studies were undertaken to reveal the Identity of mites 
found In association with each of the two species of summer and 
winter mushrooms viz.# P.saior-calu and P.ostreatus. T.lobavense 
and V.volvacea. respectively* Subsequently# their damage potentials 
were assessed. Ecological studies pertaining to seasonal incidence 
as well as influence of major abiotic factors were carried out on 
them. Various experiments were designed to work out suitable con­
trol measures;

II) The prevalence of altogether four species of mites 
belonging to three Families*, namely Acaridae# Anoetidae and Laela- 
pida© were noticed* They were R.echinoous. T.dtmidlatus.H.helnemannl 
and H.mllas. Their occurrence were seasonal and they were host-spe­
cific. The foremost species was found only on winter types of mush­
room while the remaining three species infested summer types. This 
is the first report on the mites to Infest mushroom under Indian 
condition and In the case of H.miles, it is altogether a new host 
record*

ill) It is evident from the present investigation that straw 
a component of mushroom-bed harvours all the four species of mush­
room mites and therefore responsible for carry over of mites in 
mushroom-bed. No other agents like compost or, insects were associa­
ted in the transportation of mites in mushroom-bed.
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iv) It is revealed from a study Initiated to confirm the feeding 
habit of mites on mushroom that the population of four mites var/ied 
significantly between unspawned and spawned beds* The rate of Increase 
has been found to be 166*56, 66.55, 266.65 and 33*25 % in R.echinopus, 
T.dlmidiatus, H.heinemahnt end H.miles respectively tinder unspawned 
condition in contrast to 916.65/783.00, 500.00/416.57, 1433.00/1226.54 
and 516.50/566,53 % respectively under spawned condition. It is an obv­
ious indication of their utilisation of mushroom as their preferred 
food. The rate of increase in T.dtmldiatus , H.heinemanni and H.miles 
varied significantly in between two species of summer mushrooms indi­
cating their preference difference to two types of mushroom. It is 
further substantiated from their higher rate of increase till the 
twentyfifth day after Spawning with subsequent decline in population 
resulted from the depletion of food (mushroom) due to their continuous 
feeding. It was also confirmed from the yield data obtained from .infes­
ted vis-a-vis control conditions.

v) The distribution of four species of mite in various profiles 
of spawned mushroom-bed indicated that the variation in population 
observed among four mites vis-a-vis at various profiles were statisti­
cally significant. The maximum population of all the four species was
observed in the upper surface of mushroom bed (upto 1.5 cm) probably

, *

due to the highest concentration of mushroom mycelium and fruit body 
in the top layer* The mite population was found to decline gradually 
with the Increase in depth and statistically the densities of mite 
observed in between 3.0-4.5 cm and 4,5-6,0 cm were equal.
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vi) The symptoms of damage produced due to the infestation of 

each species of mushroom mite are characterised with the change in 

shape* size and colour* Due to the infestation of R.echinopus> the 
basal area became pointed and the, colour changed ftorn white to ye­

llow or brown* T.dimidlatus* ©n the other, hand* made a large hole at 
the basal region of mushroom and gradually hollowed it out with a chan­

ge in colour from white to blackish brown* Bbt the above mentioned spe­

cies affected the gill portion of cap and formed a dense cover all along 

the mushroom bed under severe case of infestation*

The infestation of H.heinemanni disrupted vertical growth of 

mushroom forcing it to develop in a crawling manner and the Infested 

area showed a sign of decomposition* The feeding of H*miles resulted 
in detachment of buds from the mushroom bed* Several holes developed 

on cap region and the entire content of the volva was eaten up with a 
noticeable change in colour to yellow*.

vii) All the four species are very destructive in the mycelial 

as well as fruit body stages of mushroom* The destructive potential of 

mites were more or less at per with slightly high in H.heinemanni when 

the decrement of weight of mycelial mat (85.23 %) was considered.

vlll) The reduction of stalk length of mushroom due to the infes- 

.tation of four mites varied between 38.58 to 48*71 % while the stalk 
weight varied enormously among four species being 87.16,74.07* 62.90 

and 42.30 % in H.heinemanni, T.dimidlatus. H.miles and R.echlnopus , 
re spec tlvely •



188

lx) The duration of spawn-run period was significantly delayed 
by about 5.6 days In R.echlnopus while these were 7.0 and 2*0-5,0 days 
In H.helnemannl, T.dlmldiatus and H.miles, respectively. No second 
flush was noticed in any of the mite Infested bed.

x) The bud stage of mushroom was most prefered by H.helnemannl 
and R.echlnopus inflicting 64,83 and 62,84 % damages# respectively. The 
corresponding values in H..miles and T.dlmldiatus were 45,05 and 41.33 %, 
re spect i vely

xi) The severe reduction in circumeference of mushroom cap was 

noticed due to infestation of H.heinemanni (70,00 %) while in other 
three species# these were around 37,00 % . Similarly# the thickness 
of cap was reduced to the tune of 75.43 % in H.helnemannl with corr­
esponding figures in other three species around 38.00 % being the
lowest in R.echlnopus (22,72 %) • The percent reduction in weight of

•

cap was around 91.17 % in H.helnemannl while these were 80,10# 70 *91 
and 36,36 % in T.dlmldiatus, H.miles and R.echlnopus. respectively.
Thus# it indicated that R.echlnopus did not like the cap portion of 
mushroom while it was most preferred by H.helnemannl, The other two 
species# namely T..dlmldiatus and H.miles did not infest gill portion 
of cap but consumed inner tissue of cap portion inflicting severe 
damage to this region of mushroom,

xii) Preliminary informations Collected on the economic injury 
level of four mites revealed that a direct linear relationship existed 
between the loss In mushroom yield arid density of mites upto a level 
of 150 mites/50 gm of compost. The rate of yield decrement was very loo
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In between 50-100 mites/50 gm of compost and. si population of 100 mites 
would bring about nearly 9.0 % loss in yield. Considering the economic 
significance of 9*0 % loss in yield# control measures may be recommended 
at this level.

xili) The four species of mite differed significantly among 
themselves in respect to their preference on eight artificial diets sig­
nifying their differential nutritional requirements. The maximum rate of 
increase (4160.00 %) was noticed in R.echinonus in the diet consisting 
of agar# Wheat kernel# yeast and distilled water. For T.dimidiatus; it 
was a mixture of Wheat kernel and yeast extract. The other two species# 
namely Hiheinemannl and H.miles showed a Clear inclination for mushroom 
as fobd. Their rate of multiplication was high, only in the presence 
of mushroom extract and was unable to produce any progeny without It.

xiv) It is revealed from the ecological studies that there was 
significant difference in duration of mating# pre-ovipositional and ovl- 
positlonal periods among four species of mushroom mites irrespective of 
temperature and relative humidity, .The effect of interaction between 
mite and temperature# mite and relative humidity and temperature and 
relative humidity were also significant showing differential preference 
of four mite species for .various temperatures and relative humidities. 
The maximum durations of mating# pre-ovipositional and pyipositlonal 
periods were recorded ah 2d°C x 90 % r.h.# 20°C x 60 % r.h, and 20° x 
60 % r.h., respectively*

xv) The duration of egg# larval# nymphal stages also varied sig­
nificantly among four species of mushroom mites irrespective of temper-

\

ature and relative humidity. The effects of interaction between mite x
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temperature* mltex relative humidity and temperature x relative humi­
dity on the duration of Immature stages were also significant indica­
ting that duration did not follow the same pattern in the four mites 
under various levels of temperature and relative humidity. There were 
significant difference in fecundity among four mushroom mites irrespec­
tive of temperature and relative humidity. The maximum number of eggs 
were laid bv R.echinobus followed bv T.dlmidiatus, H.helnemannl and 
H.miles. The pattern of egg laying of four mites was not similar under 
three levels of temperature and relative humidity. In general# the maxi­
mum fecundity was realised under moderate temperature (30°C) with excep­
tions In R.echlnopus and Tvdimidlatua where the respective temperatures 
Were 20°C and 40 °C# respectively. All the mites laid maximum eggs at 

90 % r,h,

xv,i) The speed of development increased progressively with the 
increase in temperature in all the four species of mushroom mites. The 
duration of life cycle Increased at higher relative humidity (90 %) in 
R.echlnopus while in other three mites# it was reverse. However# all 
of them failed to develop at 30 % r,h* while T.dlmidiatus and H.helnema** 

nni also failed to develop at 60 % r.h. irrespective of temperature.

xvil) The rat©; of survival of various stages of mushroom mites 
varied significantly among themselves irrespective of temperature and 
relative humidity. The significant effect of interactions between mite 
x temperature# mite x relative humidity and temperature x, relative humi­
dity on the rate of survival Of Immature stages denoted that the pattern 
of survival of four mites was not similar under three levels of



191

temperature and relative humidity. ...The optimum temperature and humidity 
combinations for egg# larval# protonymphal# deutonymphal and adult sta­
ges were 209C x 90 % r.h. # 30°C x 90 % r.h., 20°C x 90 % r.h#, 30°C x 
90 % r.h* and 20°C x 90 % r#h. respectively. The rate of survival was 
relatively higher in H.miles and T.dimidiatus

xviii) The temperature preferendum varied widely among four mites 
R.echinopus being a pest of winter mushroom showed a clear preference fo: 
low temperature (20°G) for Its optimum development. The remaining three 
species# on the other hand# exhibited definite inclination for warm tem­
perature (30°G) being summer bound occurrence and at least H.miles sho­
wed its ability to multiply even at high temperature (40°C), All the 
four mites preferred high humidity (90 %) for their optimum developments

xix) The incidence of four mushroom mites took place in a sequeno 
with the appearance of R.echinopus during January to March for its pre­
ference towards a mild climatic condition. The increase in mite popula­
tion was dependent on temperature. However# it was unable to withstand 
high temperature beyond 35°C. The mite population was not affected with 
the Increase or decrease in relative humidity as was evidenced from the 
non-significant 'r' and *t* values.

T.dimldlatus was found On mushroom from March to May when 
high temperature prevailed with a mean value around 33°C. The species 
did not show any relationship with temperature but exhibited a positive 
correlation with the atmospheric relative humidity which varied between 
56 % - to 89 %.
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H.helnemannl Infested mushroom between June to October .The mite 
exhibited a definite relationship with both the major abiotic factors 
and temperature when its population fluctuation in straw component of 
mushroom bed. alone was considered. The non-significant *r' and *t* 
values in the case of temperature along vis-a-vis mite population durinc 
the mycelial and fruit body stages of mushroom indicated that tempera­
ture was not that important as relative humidity*

The fourth species# H.miles was observed on mushroom from Octo­
ber to Novembers The mite showed similar relationship with the major 
abiotic factors as'was noticed in the case of H.helnemannl. The popu­
lation of mite increased with the increase in temperature and relative 
humidity while they Were found in straw. But during its presence under 
mycelial and fruit Body stages of mushroom# the population growth was 
dependent on the variation of relative humidity alone.

1xx) Attempts were also made during the present investigation to 
explore the natural enemy complex# if any, of mushroom mites. But nei­
ther any parasites nor any predatprs were noticed in association with 
mushroom mites during the course of investigation.

xxi) Sterilisation of straw component of mushroom bed was found 
to be highly effective in controlling mushroom mites. The mite popula­
tion varied between 19.0 - 38.3/10 gm of straw. Significant, variation 
was recorded in the rate of mortality among four mushroom mites, while 
they were exposed to each of the ten constant temperatures varied bet­
ween 50.0®-72.5°C under three levels of exposure periods (15#30 & 45 
min) • H.miles was the most tolerant species followed by H.heinemanni
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T.dlmldlatus and R.echinopus. ^he LD^q temperature for all Idle four 
species was around 60° + 1°C to 62*5° + 1°G and a temperature around 
70° + 1°C to 72,5°C + 1°C provided 100 % mortality (LD^0Q), A const­
ant temperature at 72,5°C fdr 15 minutes was highly satisfactory for 
mites. Similarly# the exposure of mites to 62,5°C for 30 minutes and 
57.5°G for 45 minutes provided total destruction.

xxli) Ihe contact toxicity of four pesticides in four concentra­
tions (0,04# 0,02i 0.01 and 0.005 %) were tested on adult mites under 
laboratory condition. Significant difference in mortality was recorded 
among four species of mite. The significant interaction between mite 
and pesticide revealed that the mite species reacted differently to 
pesticides. The relative toxicity of pesticides in the descending order, 
together with the values {% mortality) were : dichlorvos (77,99 %), 
ethion (65,77 %),# malathlon (64.00 %) and^dicofol (64,26 %), The maxi­

mum concentration (0.04 %) provided only 80 % mortality of R.echinopus, 
T.dlmidaiatus and H.hetnemanni while it gave 60.10 % mortality against 
H.miles. Dichlorvos and ethion provided total mortality of mite after 
four days while it took 5 and 7 days for dlcofol and malathlon# respec­
tively.

xxili) ^he contact toxicity of, six plant products (oils) were 
tested on the adult of mushroom mites.in five concentrations (6.25#1,25# 
0.25# 0.05 and 0.01 %) under laboratory condition. There was significant 

difference In mortality among four species of mushroom mite. The signi­
ficant interaction between mite and oil denoted differential response I 

of four mites to oil treatments. The relative toxicity of plant oils 
in the descending order# together with the values (% mortality) were:
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citronella (64.44 %) clove (49,77 %)# wintergreen (43,59%). chaulmoogra 
(40,65 %)# karanja (7.78 %) and neem (7v30 %) • The total mortality of 
mites were recorded only with the application of citronella oil after 
seven days while these were 86,33# 84*16# 66,49# 18,49 and 14,66 % in 
clove# chaulmoogra# wintergreen# neem and karanja# respectively. All of 
the four mites responded similarly in five different concentrations of 
oil, The highest concentration (6,25 %) always provided the maximum 
mortality and the minimum mortality was recorded in the lowest concen­
tration (0,01 %)•

It was recorded that none of the oils produced any phytotoxicity
on mushrooms; There was no significant difference in yield of mushroom 
between the oil treated and control trays.
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It Is revealed from the present investigation that the mush­
room mites are the least studied subject in mushroom science. With 
the steady progress of mushroom cultivation all over India# it has 
become imperative to undertake a detailed study on them. It was ob­
served that four species of mites# namely R.eehinopus, T.dlmidiatus.
H,he1nemanni and H,miles were found in association with mushroom cul­
tivation, Of Course# there are several other species of mites having 
revealence with mushroom cultivation. But till-to-date they are main­
taining a non-pest status. It is predicted that any major change in 
cultivation technology of mushroom may disturb the natural balance 
qualifying in their favour. The most important consideration is the 
total devoidance of natural enemies in the phenology of mushroom mites.. 
Therefore# population dynamics of the mites would be mostly governed b^ 
the major abiotic factors like temperature and relative humidity. It 
is evident from the present investigation that a warm (30°C) and humid 
conditions (90 % r,h,) are optimum for the rapid development of mites 
as well as their host (mushroom),. Therefore# the mites prefer similar 
ecological niche to those of their host and are well adopted under 
such conditions. It is obvious that they have the immense potentiality
in Inflicting heavy loss In mushroom yield. Furthermore, they attack

.1all the stages of mushroom and occurred in a sequence from the month 
of January till November avoiding interspecific competition among 
themselves. All these important traits marked them as the most poten­
tial pests of the future. However# they face a great competition from 
insect group which are the predominant species on mushroom till-to-

date.
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The most significant contributions made during the present 
investigation is the development of some artificial diets which would 
help immensely in understanding the nuttitional status of mites to be 
utilised in developing newer control measures* The findings on the mode 
of transportation of mushroom mites has greatly contributed to find 
put the most effective control measure. Sterilisation of straw at 72.5

J

°G for 15 minutes and their subsequent utilisation in mushroom bed mak­
ing would totally eradicate mites from mushroom culture. However* tinder 
certain situations where chemical control would be demanding, dichlor- 
yos (0*04 %) may be utilised with great success. However, more rewar­
ding would be the use of plant products like citronella oil at 6.25 % 
concentration to obtain a total control of mushroom mites without inju­
ring . mushrooms •
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