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Tlli:, hnlletin (leal:" with th(, life hi"ton- of til(' lllll:,hl'oom mite 
T!IJ'{)}Jharlll.~ lil/illcri (O"UOl'll) limIer l'olltl'(Jlkd tCllIperatUl'c:::: and 
giw~ !lotl'S Oil it~ pn'\'l'l\tio!l and ('outl'ol in n\ll;:hl'oOI'I htlll:'l·~. 

Tlli" Illite i" a l.lt'!"r of J1ll1!"hroOlll:::' allll to a. Il':':'t' I' t'xtellt of e1w(':;c 
ill 'StOl':t!!(' and ill gl'Unnl'ic::5 ,ll\d mill:" In the mu:,hroolll hou:'e:'. the 
Illite:; P,tt the ;,pa\':n amI make hol(·" in the !::items and caps of the 
mlt~lll'()oms. 

There are thr('f' imUlalUl'l' :,ta!!P!" Ut'tWE'(,11 thE' e[![! anl1 thE' adlllt mite. 
~Iites were rean'll in (,p11:; at thl'('(:' tPlllpel'1ltlll'E's. A templ'l'<ltllrl' 

mnge of from 1;)0 to IK': F, repl'P::-:Pllt!'d tilt' tell1[lemtnre::-: in a Illll:-:h, 
room hOllS(, (llll'il\~ th{, til'!"t :l WE'pk:, of the Sll;tWU mil. (j5' l'('pr(ls('lltecl 
thai' dlll'ill~ thl' Iatel' ::-:pa \\,11 I'llll Hnd till' l'a;-:ill~ p(,l'iod. lUHI .i;)O that 

l ;;llllllli/'t.. c1 for flulllit'atioll :rUIl~ fl, I!IH 
:: Dit"d .r:tllllnry 4, lH4-:!. 'Yith tlw d,,'urll of titt· Huthol"" till' Hwnrll'wript was prp(mrfl<l for 

lIuhlil'a.riolt bS C. ~\. "·pi~(\l anll 1..1. U. Hpptl. 

60'lHlo"-,Jj -·1 
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during the pel'iod of tlw hm'Yest. At: the three t{'lllperntures mite 
dewloplllel1t l'l'quired 12, 19, :mcl 54 days. respectively. 

The adults may lil'e over a yea\' at ;),;0 F. nnd as IOllg as 209 days at 
76" F. The ratio of the sext'sis about 4:2])(,I'(:(,l1t male,; to 5H J)(,l'cel11: 
femnlt's. The females normally lay on 1.)' i'crt i h' eggs. 'rlwy do not 
oviposit before mating but begin soon aft'(>/' mating and continue egg 
lay ing through most of the I'ellla i ncler of t hei l' Ii yes. 

At 55° F. a ne.", gt'lH'mtion ~nay begirl c\'cry 2 months, with C011

seqlwllt orerlappmg of gt'I1{'I·a/l{)ns. 
Since thc mitl's :li'e probably bnmght into the hOllses "'ith the com

post-, control meaSul'ps include obtaining 111:111111'C 1'1'0111 stahles k('pt. 
jn a stlnitury condition and"elllo\'ing the spent compost to a distance 
from the mnshl'ool1l hOllse. The propPl' ('Olllpostillg (Ii' til(' rn:UlUl'e amI 
healinJ! of the l)l'ds and fnl1ligatioll with eithpl' hydl'()C'Yflllie al'id 
gas 01: sulfm' dioxide at "ppak 11(':11" al'P shlllrla!'(1 c;mtroJ llleaSIll·~'S. 
~i{'ot'ine nIH1 PYl'(,thl'nm npp1iNl to Iwal'ing IlllIShl'Ool11 \)('(\s g:1n> good 
n'''lJlts. Pl'oll1ising results WPl'p obtailH'(l witlt dl'(,lleltcs containing 
diehlOl.·opthyl (,th!'\' fllld nwthyl s:tli('yi:tt£', Flalll£' fl·patmPllts. boiling 
""nlpl" :\ml lin' steam llIay lll' IIs('(l llL'tw('('1l Iltt' flushes of growth to 
kill tbe mil's on OL' ycry lwa\, tIll' slll'f':l{'P of tlte beds, 

INTRODCCTION 

The mushroom mite ('l'!I'·()I,lw.qll.~ 7illtll(,I'i (Oshom)) is onc of the 
most impoJ'!ant pesfs of ('ulti\'ulp(l I1II1Sltl'oOlIlS ill til(' Fnitp(l Rtatps 
[\nd Can:ldn. It' fl'PqlHllltl)T 0('('111''' in PIlO/'lllO\Js Illlml)Pl's in IllW,hl'OOIll 
hOllses. wl1('l'l' its ('olltl'ol is l'xtl'l'nwly difIit'lIlt and wlH'I'C it is capable 
of ruining thl' Cl'Op. 

)l'ost of the hiological s{ndips l'('I)oI·tedill this hllllpj-in wpre m:lcle 
nt Belt~willt'. Md .. from 19;);; to ifHI. ilH'hlSiyp.:1 Tht' pUl'post' -was to 
dl'It.'rl11ine the lift> hi"tory and hahits of till' mit!' \yitlt pal'tieul:ll' I'ei'l'l'
~'nC'e to sue]) plt:tst's :IS ['ollld \)(' Ilf i)iz!'d i)) )))('a"I1I'('" to prevent the 
occurrence of large numbers in mushroom plantings. 

HISTORY AND DISTRIBUTION 

TIl(' mushroom mijl' waS dt'scl'ibl'd by OSliOl'H in 1893 (2.1)4 from 
spl'('inll'lIs SUhlllilfC,t1 hy J. A. LintlH'l'. who rl'portrcl it as infesting 
1lI1lsltl'OOlllS at .TalllPsport. ~Illr()lk County. X. Y. ~incc that time it 
has (':111:;('(1 dama!!{' to clllt in!l(,d mu:;hroolllS in nll'iolts pl:J('rS jll the 
Pnitrd ~tatl''' all\! ('Hllafla. 

The mll~hl'()()11l mill' all<1 SP\'PI':ll rt,lah'(1 "pr('ies hilye bern known 
1'01' H lOll!! tiuII' as IW...;ts ill Illills. !!I·allnrips. ('hpl's(' sjorl'rool1ls. fmel 
(11)('1' pl:H'ps wll('l'(' i'oo<1 is kt'\lI, .\s a ]lest of Illllshroollls it has not 
brrl1 ~o important ill I'PC'l'IIt: Yl'ars as jll·pyionsly. but sporadic ontbl'l'aks 
n1'(' j 0 \)(' rx\wel rd. 

T!II'Ol)l/((rf1.l"~ 7iJltnl'l'i was on('r an extremely sHion!'; pest in the 
mm;ltl'onm-)!l'I/Willg di:;tri('t of Pl'lInsY"'ania, bu1. although It fr\\" 
mitcs C:tll nlwHY;; bl' found. a spriolls iJlff'stntioll has not l)(,l'l1 Sl'l'll in 
that l'(\gion sil'lte 193J 01' U);3;'. This may ).le largt'ly attl'ibnted to 

a 'rhe ~tll!lip~ On ~OIltrol ,,"PI''' IIp!!1I11 h)' R A. G'lhlll lit Arlin/!toll 1"111'111. Ya .. ill HI:!!)
and WI'I"(- f'nl,t'll On'r by A. (~. Ih1\ i~ UIH[PI' tll(· :-;tlll('r\'i~if)1I of (', A. \r(li~t\1 ill In:n. 1.'he 
work wa::; tI'HIl5f('lTf'1i to H('lts\'il1p, ~1\l .. ill lD;{ri nnd ('\'HtnlltH'd niter the author's dentll in 
tile (>:\1'1.,· pll ,.1- of 1!).J:! hy ('. A. \\'1';,:,'1 lIJ1l1 ..1. n. ll,. ('<)lIr~l'y"

"Italk 1l1l1llht!I"S in IHu'cUtlll'!$t·l') I'IQ'PI' tn Litt'l'at til'", Cilt',l, 1),2;;. 
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better ennitary conditions throughout til(' intlllstJ'Y. but it if> entirely 
possible that I'elaxation of vigilunL:e would result in a l'etul'll of the 
former condition. 

FOOD HABITS AND INJURY 

T!/l'oplwr/lIs 7inf>iI(']·j is l'('eoJ'(kd primarily as a p(';::t of I11l1s1J1'()oms. 
It has been found attncking; dleese in stol'a~e, tlnd in the laboratory 
lIlay be l'e:u'ed in great 1l111llb(,I'S upon a ,'arrety of organiC' lIlatcl'ials 
sueh as dried fruit grain, Hnd tobaet'o st('ms, As a gt'lleral thing til(' 
mitt,s prefer foods that aJ'e l'plati\'ely Illoist, Ol' ill which molds ha n~ 
I)('glllt to d('wlop, H is pl'o/lablp that in a wild stat(~ tll(',\' al'p pl'i
mnrily {c('(lers llpOll deeHying plant lllnh'l'ial :1ml ",ilel flll1gi. '1'11('i[' 
liking 1'01' fungi and th('ir ability to sUI'\'i\'(' alld l'pt)l'otlucc in pln('es 

1:'r<:l'HI'; J,-'I'nlknI illjlll'r to 1I111"IJI'O.lOIIiS h,l' the 11111::;111'1,,1111 IlIil(' ('/'!lr()Jlhtl!III,~ 
I ill /1/('1';). 

",h('l'(, ('<1illl(' fungi an' fll'tifil'inll,\' gl'owu bring,.: tlH'1tl into lIil'pet eotll
petition \\'it It IIWII in tltt' 1I111Shl'OOlll indw;tI'Y. 

III til(' JlIIIShl'OOll1 bC'lIs till' IIlitps fl'c'd on th(' Ill.\"n·lilllll. 01' "spa\\'n," 
ill th(' COlllpost alld oil tilt' .IlIUShl'OOlll:O (spol'ophol'{'s) th(,1115(,1"es. 
1\'here thc IIlit('s al'e lIot \'('IT II II 1lIl'1'0 LIS th(' dal1l:1!!t' IItn\' Ill' "li!!ht. and 
thcir pn'sPllCl' mn'y I.ll' ('OI11j)h·tl'l.v o\'Pl'look('d, - ;rhe llantagp' clOll(' ro 
the Sjlilwn b)' e\'('ll a fairly 1lt':I\"Y Illit(' il1fl'st:ltioll is 1I0t: \"PI'Y apparpllt 
at fil'St. and the I'('!-alltill~ l'l'dlldioll of f 11(' ('I'o]llliay lw :ltt rillllted to 
!'iOIlIC' nthC'1.' (·:lll:oe. Latl'l'. hO\\"l'Y(,J". till' nhS('lll'(' oi' lllycpli:d t hl'l':l(ls ill 
t hl' ('oll1]>ostis ]lot i('('abl(', The dttrn:i!!e to t hc' rnush'l'uolll:O ('ol15ists of 
il"'c'glilar' holl's PHt('1I into the e:lp:o 01" s!l'IIIS of til!' l:ll·gl.'l' lll11sltrnollls 
tilt! 1) and :oollll'tilllPS till' l"lllllpll'l(' holll)willg Ollt of tIll' slllalJ "\)111
\'1I1S," The hol('s lIlay he lar'gl' anel aI'(' usw\lIy slimy within. ot' COIi
tain smallel' inc1i\"idua1 f('(·dillg pits. which an' slilllY at their bottollis. 
On dose examinntioll l'lleh hole will be fOllncl to ('ontnin mitl's, SOIlIl'
times a g"l'("at mall,)'. In Sn!lH' e:lst's tll(,I'(' lllay bp 11Iln<iI'pds or ('\'1'11 

thollsallds of illite'S on en'rv nlllShl'(IOll1. Fi!!ul'l' 2 "holl's su('h a IllllSh
room, 1'1'01}) a Yery heaYily' .illi\'stt,(l bed. II~,m('h heds the mites lIlay 
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1<'1 (;UI: I': :!.- ~lll"hl'O"1I1 Il1itl'''; (T!lI'IiJi'/(/!I/I·~ lilllil/Tn (Ill :Ill illlll1:11111'(, 11111"lIl'lltll1l 
('rulJl a hl'a\"il~' ill('c,;!t,,] hed, X ahollt 1:!. 

('OIlSIII1](' nIl t 1)(1 111.\'("('] ium n nd attaek the C'ompo::;t. PH"l1tll:t Ily 1'1't1l1ci Ill! 

it 10 a sl'llliliqllid II!:ISS of filll'I~· ('ollinrinnit'd pal'l il'Ies. 
TIH' mih's. ill ft'l"d iIll!. 11";(' tlwi I' ('\)pl iCl'I':I(, 1':1 pill!,V a lid :dtl'l'lIat(']y 

th(· food IlW teria I. beillg: Plll1('(J. into the 1I10tltlt alld s\\"aII(Jwl'll. Mitl's 
han' bppn Sl'(,11 to follow till' 11ly('('li:11 thn':ld:-;. ('llltillg thelll nt intel'
nds and desti'oying lllllclt !!!Ol'P thall they COIISUIII('. 
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CONFUSION OF l\IUSHROOM MITE INJURY WITH THAT FROM 
OTHER PESTS 


:Mite inj Ul'y to tlw spawll ]11 the lwlis at any :-:tagc ]!-' JlIlt dtn\':ldtil'i!-'tie. 
sinc(' it C'ollsi!-'ts IIlcl'cl~' of: the disnppeal'HIl('e of thc mycelium. as shown 
in Iigme 3, A, with an ,)C(,llsional attaek 011 the COIUpOSt. Furth('l' 
1110l'(', this injury is lIsllally CC)J11POUlHh'd to SOIIIC cxtPllt by tl\(' attacb: 
of any of scycral other rnite 01' illsect 1W:-:b" The only way to bl' Slll'l' 

"'hat pest is causing the d:lll1age is to l'Xalllil1P snmph';,; of til(' compost 
frotll the heds Ilndli l' a stl'Ollg magnifying glass, Pl'obably the illjlll''y 
is dllc l1lainly to \,'hatew'l' ill:-ied or Illite pl'clioll1inatc": ill these samples. 

BA 

FI/a'HI'; ;~,- '.1. ~I::I\\,II :lllfWI;l'd h," 11Il' 11111:;111'110111 IIlitl': B, 11111'111;11 ":JI;I\I"II, 

Till' illjlll'Y to 1I111~';\II'OOnJS (spol.'op1l()J'ps) by aeal'i(1 mites, ho\n'\'('\': 
is l'utlll'1' ehal'a(,(pl'istJ('. eonsistillL!,'. as 11:1:-; bl't'n ;.;laU'd. (If il'l'Pl.!"ulal' 
hoh,,., ill tlll' cap (II' SH'III. ('aeh wi'th slll:tllpl' rlal'k. slil\l,\' pits ",hhill, 
Fly 1:11'\':\(' lI!-'lIillly pat sllIall tllllneis. and slll'ingtail:-: l'HUSPII1:1I1j' HlIHll 
i1'1'('P'1 11 a (' holc's. XPIIHltodl's lila kp iI'l'l'~tda (' pits in tl!p l1111shrooms. bllt 
thl'SP al'p shallow :l1l<1l'Xtl'Pllll'lv !"Iilll\' t hl'(jIl~.dlOllt. Tn ('ase any dOllbt 
('xi,,!,;. tIll' grO\\"('l' ShOlll!! lll'J'si:-;t in the "l'al~eh I1ntil he aetualiy finds 
thl' P(lst l'esponsible for tIl(' trouble, 

SYSTE,MATIC POSITION 

TIll' blxollomy a lid llol1l('lJ('la t lire of Tyl'ojll/{([jus 1illt lIel'i (Os1>.) 
!lI1(L !"Olll(' I'plah'd s)l('d('" of the :l'alllily Ac!\rida(' \\"('\'(, pxplaillc'c1 in 
ID42 by Ewing and Xc'sbitt (0). The synollyllly of thest' mitl's hae: 
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been very confused, ltm1 that of some of them 1S still ullc(,l'tain. The 
:renus l'Yl'oplwgtls Hnl1 family Acaridae have formerly been known as 
TY1'Oglyphu8 and Tyroglyphic1ae, respectively. 

METHODS OF REARING AND OBSERVING 

A number of tYllt'S of c£'lls were tried foI' l·t'f!l'in:r tlwse mit('s. The 
mmnl type is that of :Michael (18) and oth(>rs, whit"h consists of a 
:rlass l'iug cemented to a slide and eovel'ed ,,-itl; a cOn'r glass 11('lt1 on 
with paraflin or pd1'oleul11 jelly. Anothl'r type has :t boHolll of wax 
or plaster, dispensing wit h thl' slide but using a cOYer glass in the 
same fashion. Th('sl' olrel' plenty of 1'00111 for tht' IlJitt's anrl do not 
dry out readily. but tlH'se a<iYantagt's al'(' offset by tIlt' fad that t1I('Y 
are open only on one side, that they al'e bulky and (\ifliclllt to handle 
(a manii'('st disadvantage where hlllHll'cds of indiyiduals must b(' 
handled :111(1 examilH'd), and thnt flH' Illites either ('at the pamflin sl'rtl 
or become co\-('r('c1 with the jelly. Hangin~....-dl'op slide'S haw thl' c1is
ll(h'ant-ng(' of lwcoming too wet "'ith condensed moisture, i't'('(lul'llt Iy 
dro\\"llil1!!' th(' mitcs. 

TIl(' nlost sati:-d'actol'Y type of ctoll was fOllnd to hE' 011(' of papt'l.' held 
betw('en 1\\'0 m i(,I'oscopl' slides, A lWl""'y !3-ply tll':l\\"i ng pa (lPI' 111' tllt' 
llt'~t qllality is Cllt into pil'('ps, each slip:htly smaller than a microscope 
~Iidp (about ~~'l by 2;1~ inl'il(,s), In til(' c('ntel' of ('aell of thl'se pic('es 
a holl' ahout VI inch in (lial1l('ll'l' is pllncliP(l. It is impol'tant that tlw 
Jllll1ch bl' onc ,dlich CII[S a hole with n ch'an edge. otlw\'wise lal'vac are 
sonwtinws able to hid(' in the I'agg<,d pdp:(' of tIll' hoiI', TIlt' papPI' 
ShOldc1 he' of til(> Iwst quality so that long and continued soaking will 
not eallSt' it to ('0111(' apalt, 

In ]l1't'pal'il1!!" a c('11 thc pnl)(,l'is soakpcl in watc\'. prl'ss('<l bct \\"('('n 
two pipel's of blot! ing P;11)('1' t'o \,l'J1\O\'C' t'XCPSS Illoi stll 1'(', alld pla('('\1 
on a miel'of'('olX' sli(lp. pI'(>fc'rably 011(' of till' thin "nwndinp: slitit's," 
For ep:p:s and yOllng J1Iit('s it sinp:lt' thiekn('ss of papl.'l' is sldlkit'nt. 
hilt fol' a(llilts two thidmess('s ar(' n(,('CSSHl'V with the hol('s in exact 
J'{'gisl'cl'. A small hit of 1'00(1 is pla('('(] ill til\' ('(,II. 1111' lIIitl' 01' Illitl's 
al'c liftNl 111 on the point of a fin\' brush and put into til(' (,\,11. alJolhpl' 
lIliel'os('opt' slirll' is plac'pd on top. llnd the whole is wound ,,-ith scv
eral tUl'ns of lll'aY), waxt'(\ t'hn'ad 01' clippNl togpthl'r \\~ith sll1all elips 
oj' spring" h!'a~s" ~Iip;.; of pnpt'l' ('arrying 1l1lJ1111('l's 01' othel' identifi
cation marks may be slipl1P<1 heneath the thn'ac1 or clips. 

,At first thin slic('s of 1'1'('O'h nJlIO'lll'oom \\"('1'\' lISl·t1 as 1'00(1. but' dri('c1 
lI1usllrOOIl1 was i'olln<l to hl' jll:-'t as ac('('ptablp to the mitt's and fal' 
t'Hsil'l' to kcl'p on hallet Tht' food matt'I'i"l shollld be plaC'Nl so that 
it tOllelH's the edgl' of t 11(' pH PPI', ",h(,I'(' it SUOI i 1)('('011 les J1 wist a nd soft 
and wl\('re the moistul'e ('ontt'nt may he' l't'!!'Ulat'('(l. By l't'!!'ulatin!!' 
the anlOl1nt of w:th'r in the papel' tlH~ c('11 m;IY bl' kt'pt :it th(. P1'0 pe\
hllllli<lit::v and the fond at the prop('\' moistlll'e contl'nL C('lls so 
PI'l'paredllJay be handlt'd with a minimllm of ('an'. and ohsl'l'\'at ions 
lIIay b£' ma(l(, rap;dly and (,:lsily at any time from either side, with 
e1tl)('1' the low-power billo(,lIl:u' Ol' tIll' ('ompoUl1(} miel'oseopl'. 

By w(,tti ng' the pa pt'1' tl1l' cells W('I'\' hpt as moist as WHS compatible 
"'1th the saJety of the mites, At times moisture condensed in the 
(,(,lis in suC'h Cjuantiti('s as Ilt'arly to drown the' mites then'in. I1Pccssi
tating :t changl' to n driPl' cl·II. In til(' abst'llce of any method of 
measlIl'ing the humidity ill su<:h small Spal'l'S, it is Pl'('SLlnH'll that the 
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cells wpre kept at as nearly a snturated humidity as possible. Obser
nltiollsin cultures: mushroom hous(':::, and e1H'(';';C ;.;tol'age rOOlTls haTe 
led to the beJief that varintions in relative humidity, proyided tlH'Y 
are w'ithin reason, may not playas important It part in the life histol'), 
of l'!Jl'oplul(/uS lintlle1'i as they do in that of SOI~1l' of tl,le otller 
.\cHJ'JdHe. At: any rate, these 1111t('S are capable of wlthstanc1l11g rela
tin>ly dryas \wH a;.; l'clatiYcly Illoi:::t conditions. 

Stoek eulttll'('S of mites\wl.'l' maintained in cpll11'1 milk hottles C011
taining mushroom spawn or moldy 01' othel.'wise d:ullagl'd grain. 

Meflslll'el1lel1ts of a 11 stagl's of t hl' mitt,s ,ypre made ,yithollt indll<1ing 
the chelicerac', as t1wy an' l'llpabl(' of bping pitllPl' lwnt down or 
siraightp11('(l out, nltl'ring the mpaSnn'llll'l1t con:::j(\cl'ably. 

ObSpl'nlt ions WPI'l' Iliadc' at intpITals. but tllP acts of oyiposi( ion, 
hatching. and molting usually took plan' at nif!"ht, and were "l'en ill 
011 Iy a fc,,- casC';.;. 

Tn case it bec:ulle (lcsil'ahle to distin!!llish c('rtnin Illit('s ill II culture 
for fl fe'\\" hOlll's. t1wse i nd i ,'idllal" \\,(,j,(, fed on wax pl'll<'il such [IS is 
11:-:(,(1 for marking gi:l;':S. ThC'y ate this material l'eadily, anI! the 
colors of thc wax in ilH' intpstine \\'('re distinguishable through the 
budy wall for :24 hours 01' mol'('. 

DESCR1PTTON OF STAGES 

TUE EGG 

The C:'f!"gs of l'.lJ1'oplwYU8 lin/lleri (fig. 4, D) are rC:'gularly clongate 
oya]. ('II':\!' sllil\ill~ whitt' wl1('11 fir"'t laid. and with a smooth shell. 
ThC'y an' from (l.l i (() 0.13 111111. ill Il'ng( h. an'raginp.' 0.12 mill., nlHl from 
O.OG to 0.08 111m. in c1ianH'lcl', i\\'praf!inf!" O.OT 111111. _Ulp!' 2 days of 
]1H'ullatioll 011(' ('lid o/' tIl(' ('gg b(,COIlll'S hyalillt,.•JII:::t prior to the 
hatching oj! til(' l'f!"g. till' "h('1\ ",\1 0 W:'. ir!'t'gular longitudinal l1mrkings, 
altpl'llall'ly lighter alld durkel'. 

TUE LAR"A 

The lana of TyroP1111g liS li IIfl/ll'i (fig. +. A) has on1), six l('gs. the 
pos«'riol' pair nol appl'aring until alter thl' fir:::t Illolt, This first 
instal' is a ('\par. sl'l1liu'all,.;p:n'ent ,yhile, haying a weL sticky apIWHl'
ancc', '1'11(' bristh's. OJ' s('t:1l'. a1'(' not so nunl{'l'OIlS as on t h(, In h'r 
stnUl'S. and an' al'l'an!!t'd n;:; shown in tl](.' H!!ul'C'. The h'nt!th of 111(' 
1:1 1""11(' in (11(' s('ri('s 1Il('aSIi I'('d r:lI1~'('d l)('t\\'('(';1 (l.1O and 0.!:3 '111111 .. a lid, 
as ShO\\,l1 in table 1. il\'l'l'a!!:l'd 0.11(; llllll. 'I'll(' ;':l'l'ips I'PHI't\iI (hl'ouuh to 
mat lII'ity and til(' l'H'nrds'of s('x kppt show that size cannot Iw taken 
liS an indicat ion of s('X in allY oi' tlll' illll1l11til!'C' Sblf!"l'S. 

TAIlL~: I.-LcI/UIlI of the 1I1I1,~"ff)O/ll l1Iil(' ('1'!lroJllt(tUI(,~ lillillcri) ill 1'(11';0118 

Iif('-II;slorJ/ ,~Ia[/('.~ 


A\'ern~e It'ngth or ho(l~' 0(

"rnle __I~~:I~___~\h ~xe~ 
.Alm~ 1 ..\1m. ...,fUl. 

T.lnr'·n~~~_ ... ~~ .. ~ ... _____ ~ ______ _ ! O.11f> 
l'rotonymph __...... . 0.181 1 O.IfII' .1~2 
nl'utonympIL __ • 2·10 j ,2·Hi : . !!lIi 
Allult berore IIlIl1ln~.. . 276 : . 3:12 . ' 31 a . 
"~dull; arter mllting .... ,Wt. ,~2i ,~U 

.------------------!-----'---~--,----. 
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c 

l,'wr/(r; ·1.-J).','pIOpIIH'"lnl ;.;Ingw; of 'I'./I/,I/fl I!"{I liS 1i1l11l(,l'i: ..1. Pi,';::1 in;::t:II' (1:11'1"11), 
X:!OQ; lJ, (liirll illl:llal' (d"lIlvIIYllll'li), X:!OO; C, aduU', XltiO; D, "~g, X:!OO. 
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TIlE PROTONYl\IPII 

The nymph of the second stadium. OJ' protonymph, is largeJ' than 
the IalTa, measuL'ing {rom 0,14 to 0,2:) 111111, in 11'1l~rt:h. wlth an a\'(~mge 
of 0.182 mm. It is octopod, and the hUI11el'al allgle:; of the body :tL'C 
usually conspicuous. giving the nymph II diamond-shaped appearance 
"'hen viewed from above 01' below. It is lH.'a J'ly (,olorless at first. but 
soon be('omes a light amber yellow. The body bristles am longer in 
proportion anLllllore nUlllerous thall ill the larva. 

TIlE Hypopus 

Among the AC'n J'idae IhC'I'l' is a (,1IJ'iOllS stngC' hC'I\\'('('11 thC' two 
nymphal stagl'i';. ('nilI'd Ih(' hypnpns 01' hypopial stngC', TIIP hypopw:; 
is It wry different CI'l'atm'p 1'1'0111 the octopod Ilylllph from whieh it 
originat'ed, beillg flattelled, "'ith a. wry haL'd. Ieathel'.)' integllnlPnL 
"hort, weak legs, nnd no llIolithpaJ'ts, TowaJ'd the posteriol' end of the 
y<'nlTal snrfnl~p thprp is:lI1 al'/':I pl'O\'idpcl ,,·ith s(\\'('1':I1 ('il't'lrl:lI' sllekel's, 
III sOll1e spC'('i('s of acarid mites Ihe hy]lopu::; is l'al'C' OJ' lacking. whereas 
in othet' speeies it i!:l W'I',)' ('()Imnon illdl'Pcl, Sot all in(\i\'idual:-; pass 
through thi~stnge, ('yell in f;pel'il's in ,,,hidl it i::; ('Ollllllon. :lnd the con
ditions gm'Pl'l1illg its ff)J'Jnnf ion :In' lIot wpll lllHlpl'st.ood, Hypopi are 
abl(' to l'utTi\'l' :ldYl'I's(' ('oJl(liiion::;. slich as <1I'YII(,SS, /'01' a Illu('h longer 
time than the adult !llitC'. a1l(l this. ('ollpled with the fact that they 
1'equire.llo food, lIlak('s (he slag(' well fiu<'d fOl' dissemination, 

'rhe hypopi aUacil I hplllseln'::; hy lIH'ans of iPg::; alld sllek(,I':-; to any 
111o\'ing objPd that (,O!l)('S within gl'aspillg 11 i::;t11 1\ C('. !'ilwh llS a fly. doth
ing of wOI'kl'l's, or tool::;, FI ips Ita \'(' hl'('11 ::;('en that were So ('o\'P1'ed 
'with hY]I(l]Ji as to be ullable to fly, ):ol'lllally. 110\1'('\'('1'. t 11(' "free ride" 
(el'minn(e:; in nl1o(I1('1' lo('ality. \\'hel\ till' h)'POIH1S dmps oil'. 11' l'(ll1lli
lions then' a1'(' fa\'om!Jjp for it:-; (\(,Yl'lopnll'l1t (he hY]lo]llls llIolts.I)('('om
ing a dl'lItollympit (thi1'dins(al'), whit'h in 1111'1\ bl'l'()llll'S lIll adult. 

ROl1\e SIW('iP8 of a(lu1t lleal'id mites. sllell as i]j8ti(),~t()/ll1l gl'll('ilipl'.'I 
Banks. whit'!t al::;o ()('('III'::; in Illl1ShmOlll Iwels. aI'(' :-;Illggish and soft
bOlLi('c], :ldapt.l'lilo li\'ing ill a sPllliliqllid nH'dillll1. and unah!t, til \\'ith
stand much dl'sic('ati:l1\, :-;\Ich sp('('i('s al'(, poorly ('ftuipPNII\)I' making 
theil'way to nl'\\'lo('ali(iC'sin till' adultstag'('. and. as would bl' ('x]!edl'd. 
hypopi a 1'(' i'r('C'I," /'0 I'll ll'd , TYl'opllll[IIISlill/lIl'l'i. on the ut hl'\' hand. is 
able to withstand, quil(,:t mnp:e of dl'~'l\(,SS and tt'lH}wl'al 11\,(' in till' allu!t. 
stag(' and is ratllC'1' agil(' alld. on thl' \\'hole.\\'('11 adnpt('d to making ils 
way to a .Il('\\' Pll\'il'onlllent. To this s]lp('il's til(' hypopial stagp i::; less 
essential. Hl\lL (11('1'<'1'01'(' 1':1l'e. not h:will!! lwen oiJsel'\'l'd bv tIll' author," 

:Mites han' bpcn l'l'al'e<1 in qllantity ill (·ultul't~". and in ~o"w Illilllbl'!'S 
ill indi\'idllal ('('II::;, Hl"'PI'al ::;tl'ains han' !J('l'n Jlwintail1<'d :fI'OIlI tin1£' 
to time, yet in llP,lI'ly 10 yeal'sno h)'})(lPi han' Hppeal'l'd that {'o\lld with 
certainty be l'C'i'l'l'I'('(l (0 T.'Il'oplia[IU8 linllil'ri, All hypopi I'('al'pd 
prowd to be thOR/' ()f other 81)('('i(,5. wmally t ho:-;l' of ili.<;lio8toma. \\'hieh 
had somehow !!ottt'n int(J till' ('ult Ul'e::. 

A('l1l'ologisls:/'ol' mallY 'yeal's failPd to ('onl1('ct till' hypopi with the 
adult aeal'id mites. but dp::;(,l'ibC'dt IWlll as spC'cip:-; of t Ill' genus l:lYPOP1l8, 
Aflel' some time the wOI'k of Jlegnin (W) and :Michael (In pro\'e.d 
thcm to be :1I1l'xll'a llylUphal stag(' of tl1l' Acal'idae, 

• n, g, Ewing, in ('orrl's[Jo::th'lI~(', ~lnt.('ti thnt hp hns itll'ntifietl the hypoPi of this mite 
ill otlltlfCS, 

GOiJ.IHo-I4-·2 



10 TECHNICAL BULLETIN SiD, U. S. DEPT. OF AGlUCULTURE 

THE DEUTONYMPH 

The nymph of th~ third stadium, 01' (1!:'ntonymph (fig. 4, B) differs 
from the PI'otoll),mph in I)('ing ~()nll'whai lal'g!:'r (o,n to 0.31 11l1ll. lit 
length, averaging 0.246 111111.) al1d in having tIll' humeral angles of 
the' body sOI11e\\"hat Jess eOllspiC'uous. It rcseHlbl!:'s the adult very 
closely in appearan("p, eXl'l'pt that: the sexual organs arc not fully 
Llevelopecl. It is slightly smaller, however, and the hody hristles arc 
shorter. 

TUE ADULT 

The adult mit(' (fig. 4: (') is sl'mitranspal'ent and lIsually a diffuse 
pink;;-;h 01' :n,llo",ish, lI('ppnc1ing 011 the color of t11(' food in the in
h'Hti ne, Thp),(', iH IIHIIn 11y n150 a large, l1wd ian brown or bl'mrni::h 
HpoLwhieh s('ems to b(' the ('0I1\('nt5 of the crop showing through 
the intl'gllll1ellt, alld t \HJ sma Ill'r lateral spots lila I'king the positiolls of 
the oil HaeS. Th(' i lltl'gllllll'1I tis Hlnoot h and polished a lid wi t. hOllt 
mn I'kings. '1'h(' (i<-l'HUI11 is SIl100t hI\' ('OIl\'l'X 01' sOIlll'what. fiatlened as 
yjewl'cl 'from the side" depl'l\(ling ()11 the qllantity of material in the 
alimentary canal. "\s Hl'l'1I from a\)o,"e til(' abc1olll('n i8 rOUlllled 
postl'l'iol'i)", Ht I'ongly i n(\pntl'tl at the side's n t about the anil'l'ior t h ii'll, 
and t I'llll(,:lte allt(,l'iol'ly. TllPl'cis usually a I'ather ]lI'ol1lill('nt 101lgi
tndilltll SlIiellS at each side. jllSt within the hUIlIl'I':tl angles, but as these 
sulci SP('lll to 1w dul' to the at t al'hllll'lIi of intt'l'iol' lllllseles their 
P),(lIllilll'nl'p "al'il'~, The (,pphalot hOl'ax .is Ill'al'ly conp-shappd. the base 
llnl'l'O\\"PI' than th(' ba!'e of Ihp nl)(lolll('n and s('pamtwl fl'om it b.\' a 
distinct gl'oO\'l'. The I'OStl'lIlHis I'ath('l' small, and the mandiblps 
(dll'licl'l':tt') a 1'(' tooth('(\, as showll in fip:ul'e:i, ('. Tlwl'o is SOllle YH.l'ia
t ion in 1he l(lnl!t h of the t(l(lth an (1 ill 1he l'o\)ustnoHs of 1he eiwi:ll', but 
the :1I'1'il ngl'nlc'nt of the t(let h S!:'l'Il1S to \'a I'y ] ittle. TIlt' arl'a ngt'llIpnt of 
the body lIa ii'S is shown in figul.'l's 4, C, and 5, B. Allholll!h ]lot shown 
ill Ih(~ figun'. all t.he hail'S of thl' body alld most of those of the lC'gs 
art' mil1l1tl'ly bipe('i'inat(', as sbown in 5, A. The It'gs of 7'y'!'op!Wf/1l8 
lintlll'l'i al'p l'atht'I'lnnl! all(l SIl'I1([(,I', the tarsi equal to or longer than 
t hl' t WI> pI'pc('d i Ill! joi Ilt H togl'1ll('l' . 

•\11 hOlll!h the l)('('t inat iOlls of thI' hristles of these miles :11'(' minute" 
tll('y al'e ,·iHiblp ("'('ll wit h the lo\Y-po\\"el' hino('uliu' ill liying speeimel1s 
01.' dr." IIIOllllis. IIIIlHHlnt('d SPP('illl(,I1S, ho\\'('n~l', tlH'Y 11]'(' YPl'y diflicnlt 
to S{'P. ,H is IH'{'t'!'sal'.v to han' niP fO(,lIH and light {'xadly I'il!ht in 
ord!:'r to di;;till!.!"lIish thl'llI. It was thought at fil's!' that 'th('v ,,~ere 
I'xtl'l'llIl'l.v fl'aglll' nIH1 fold{'(l ill UpOIl till' 'pal'ellt hair ",hell pl:~(,l'dill 
tlw moullt ill!.!' Illl'tiillm. but this St'l'IIIS no! to I)l' till' caSC'o ~l't'millgly 
UH'.y arC ('xt;'PIlIl'ly tllin. alld cll':l1' "PI'Y I':lpidly. IH'('oll1ing Yl'n" dlm'
elilt io dist illgllish.~illf'(' IllOst :tt'al'ulol!ists h:l"('"YoI'I(('(I with Ill;Junted 
I1wtt'l'ia 1 it SI'l'IlIS po!'sible tlw t I his elw radel' might. hl! "e uet'll 0\'('1'
look('d ill sOllle ease:;, even wht'n pI't'sent. 

SEXL"AL CIIAHACTEHS 

'I'll(' St'Xpf; can 11(' (list illgl1i:",jwll lInd(·\' tll(' 10,,"-])ow(,1" bino(,lIlar, 
althollgh not wit It allY gn'at l'l'l'taint,'"' TIH' lIlale is usua.lly slllHl1er 
nIHI I(ISS robllst t hnn tItl' fl'lIlall'. Illinol" diff('I'l'n('('s in the shape of 
t Iw body ('an Ill' dis! illl!lIislll'd, and ,\"ith just til(' \lI"Opt'l' light the minnte 
depl'l'ssioJl8 of the l'OlJltiatory suckers lIlay be distinguished. The 
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rearing cells, however, may be placedlll1c1el' the ('ompollnd 111 iCl'oscope, 
and tIle sex of mites 1,l'pt therpin deh'l'lllillC'cl "'ith little or no 
difficulty. 

llJale.-TlH' penis o"f the male is situaipd bel\n·en the "fourth pail' 
of legs, anti, with its chitinous sc1erites, appears lU:; shown ill figure 0, A. 

5 

7 ---ie-----\ 

13---1 

14---+-1 

A B 

F'rnnm i'i.-Drinil!" or annlomy of T!(/'()JllIlI!/lI'~ lilllllfr;:..I, Pnl'l of PO;:;if'I'irll' hOll,l' 

hl'i:"'l1l', ,",howillg l~'('tillat iUll:"': ll. (\iH~r:lll\ of Il"'"'t('t'i!lt' half or hody, ,",ho\\'ing 
:I 1'1':1 ll!-\,PIIl\'1l r C1f lin i1''"': C, till' eill'i i{-t'I':I!'. :-:Iwwillg' till' n 1'l':lIlgl'lIll'lIt of (!'eth. 
Till' IIIUllht'l'illg' of' Ilip lIail'8 ill JJ l'OI'l'f''''POlld,; Willi III:lt loy ,1:ll'y :I IIII Stapit'r 
(/,1) ful' :lllOlh(;'I' ;;V\'ci\,,;, 

The :ma1, or eopulatnry, sl1('kl'l'~ :l1'(\ "itllniNll'11H' on ('neh :-lilli' of the 
Hill!;; at its pos\t'riol' Plld (fig. 0. B). 

F{·mal('.-ThpYlll\,:\ dilwi'Plllnll' j""itll:l\I'(\ hl'l\Yl'I'll 11)(> third aml 
fOlll'tlt pairs of leg:.; (fig-. U. (I). Xo all:!1 ;;uekt'l's an' PI'('~l'IIL In:l 
Illt('rnl yil'w the raised l'dl!l'S oi' \ Ill' 1'l)PIIIHtOI'~' pon' may ;;Olllel1l1lPS be 
distinguish(·d Oil tht' llost('l'o-don;:li ;':111'1':1('(,', a])o\'c the llIlUS. 
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DEVELOPMENTAL PERIOD 

DURATION 

The duration of the different stages in the development of the mush
room mite was detel'mined at 76.5 0 , 6;)0, and 5iio F., 'whieh represent 
temperatun's that an'\ IIsually employed dllring the suceessiye periods 
ill the culture of mushrooms, as will be c1iscu:-<sed under the section 
Life History in Mllshrool11 Houses (p. 16). The two lower tempera
tun's '\Yere maintained in temperatllre eabinl'ts and ,yere constant 
\\'ithin plus or minus lhl'l'c-:fourths of a degrl'e. The higher tempera
ture was that of the laboratory room and varied hetween 720 and 800 F. 
but ,"as bet\Yl'en 1[:")0 alHl 780 llIore than 1)0 }wl'cent of the time. 

As shmm in table 2, the duration of the dpwlopmental periods of 
.individllal miles clill'l'red gn'aily, partiC'lIlarJy ,yhen these were reared 
at 55 0 F. Tem]wl'atuJ"e had ("onsideraule efl'ect on dl'Yl'lopment, the 
Rwragn cluml ions at 76.;)", (j:)o: and 55° F. bl'ing 12, 19, and 54 days, 
resped.ively. The average (turnl ions of the four stages ,,'ere near the 

FlGum~ 6.-·D..lili1~ 01' g"0I1it:t1in (If TJ!roplll1{11I8 lill/IIN;: A. 1'0:1is nnd H('com
pallying :;clprilt's or 1I1:t!L': B. Hlwi ~uckerH 01" lIull('; C, \"111 \":1 (If rl'llIl1le. 

sflme knglh. bui lhl' ]:ll'nll and prolonymphal siages \\-pre a little 
shoder thnn the oilwrs. 'I'll(' h'mpemture had about the same influence 
on all :fOIIL' stages. l{pcords of a \lItJ)I!Jer of ltlitps I'eared at the higl1l'r 
temperature sll()\I" that tIll' I'l·lllale.l tend to dl'yelop it little faster than 
the malt·s. 

HATCHING 

PI·io]' to the ltatching of lhe egg, the shell 8hmys il'regular longi
tudinal markings, alternately ligliter and dadu'r, resembling in this 
]"rspeet a miniature "rattlpsnake" wnh'J"lIlelon. The, Jllo\'ements of the 
legs and cheliceme oJ the lan'a, llla)' be detected through the shell. 
The dl('liel'I'al' \Yol'k in it scraping Illotion agninst the side of the shell, 
and tIte kgs 1I10\"e vigorously at int~'I'\"als. ,Vith fl'l'quent pauses for 
rest it ("('quil'ps certailily ~ :ll1cl pl'obahly J or lllOl'e hours for the Inry:t 
to bl'Pilk the shl'll. The actual hatching occupies only 2 or 3 minutes. 
,\fter the eggslwll has been rllptul'etl by the chel ieerne it is j\lltlwl" 
split, by mo\'eJ1ll'nts of tIll' legs, 11nti] the l'11ptm'c involves progressiYl'ly 
one side, one end, and usually lIlost of the other side of the egg. The 
end that is split may !Je at either the posterior or anterior end of the 
larva. 
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TABJ." 2.·-IJ/i'l'I//inn of st(1fl1'8 in the Ufe hi,yto'l'v o/' tlll' 1/Illshroom 'Inite 
(1'1I'1'OP/W!/1I8 lintllcri) at (lif(erf'nt temperatures, Beltsville, Mrl., 1036-40 

------------...----,---,~-~,-----~-- 
'l'(\IllIwr· ~ Individuals ~ DurnlinnStages in lift, history 	 -_._--:--- 

nllll'l~ ohsi.,\I',·pd ~rf\tjlJlurn :\finirnnnt ...-\,w'rugt)\ --~- - .. , 

of. : NUlIlber Davs j)ays nays 
Egg- stng(l,. .. ___ __ ~ ___ ~ __________ .._______ _ 	 7 15.1J 
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1 Of indiddUllls I'l'ul'lill in confillt'llll'nt only. 

III (JIll' of the :J't'w actual obsel'mtions mado 11pon hatching the pl'og
l'e~,; was :l::; follows: .\jO\'C'Illt'llt:; of the leg::; W('I'(, 111 'st 11ot('(l at \): G7 
n. Ill, At 10: 12 til(' c11l'Lic('l'ae \\'('1'(' bibng at inh'I'Vals at the shell. 
They sllOwed dpl'IJ brown at (h is t i IllC', At 10: 25 thc lanfL 'was Ycry 
nctil'l', but took fl'p<]ut'nt !'l'st lwriocis. .At 1:2: 34 the egg::iheJl \Ya~i 
linally cut through by till' ('hl'lit'l'r:1P aillt the 1'lIpl L11'e ('olltillued by 
tho ki{'l~ing of the h'gs lllitil the shl'll was split back one side and 
Hl'Ollll(j the end alld fot' olll'·lhinl 01' the oj)Jlositp side. At 12: 37 p. m. 
the lUlT1L baek('d out alld was (']l'al' of' till' shdl aIld morillg' of!', 

'1'11('1'0 :;('('111:; to be little llatural nlol'lality during incllbatioll. Of 
1,292 eggs k('pt for obselTation UII litis puint ollly ti, 01' V.V Verccut, 
i'ail(·d to hatch. 

TIm LAR\'AL STAGE 

The latTa. may be :found in l1m;;lH'oom houses in the. spawn or on 
the. mnshrooJ1ls, in ass()('iatiull with tlIt' olhpl' stages 01' till' Illite, and 
fp('(iillg in tllP ~alll(" lIltllllll'I'. It begills i't'cding almost imll1ediately
nftpl' hateh illg. 

PI'iOI' to (II(' fit'st molt t!tl' lntTa ll('collH's qnit'L and tl1<' hody bt'('()I1\C's 
jJrar ;;hap('(l :llid t.ightly distl'll<i('(l. till' 1'0stnl1l1 pxtell<ling horizontally 
1'01'\\'[11'<1, tliid tht' I<'gs twilli! stimy ('xt<'ndl'(l. .\ft<'l' n period 01' :front :2 
]IOUI'S to I1lOj'(' t hn II :2 day;; till' In I'va I ski II spl i t;; down the back, and 
the nymph wOl'ksits 'I'll,\' ont ba('kwtll'd tlml walks [tway. The quie::;
cent, tumid condition pl'ccc(les ('I'CI':" ::;uiJ:-:t.'<ltWl1t molt. 

TUE NYMPHAL STAGES 

Both the protollymph nmI t1l1' t1l'utonYl11ph ha\'e eight legs an\[ 
therefol'e I'('selllbll' (it(' adt"f mitl' nlOI'(, tlllll1 dul's th(' lalTa, Tlll' 
nYlllph::; begin to i'ppd soon ni't.el' thp ])Jolts. nnd their bcha viol' and 
feedillg habits a 1'(' tlw same as those of tlH' adult mitt" l'XCl'pt for sexual 
actiyity of the lattel'. 

In one casE' obsen'pc] HWI'I' waH an ('xtra moll', thougit no hypopus was 
fonned, 1\11(1 there ,vas 110 great d1fference in appearance among the 
nymphn1 stai!es. 
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ADULT LIFE 

EMERGENCE 

The final molt lending to the mature fitage i~ much the same as those 
preecding. '1'1](' nymph IWl'Ollll!fi quil'ficl'nl and tmni<1 afil'r yoiding 
the contents of the intestine. After [t Testing period mnging from 
s(,veral hours to 2 01';3 days the nymphal skin fiplits dowll tlll' Illidlilll' 
of the back, and the adult \yorks its way backward Ollt of the old skill. 
For a time the mite is white or colorless, but within frolll 2 to S('\'I'I':\I 

hOUl"fi the integUmellt lw("ol11es yellowifih. The mite re~umcs fl'l'ding 
in a short time' after the molt. " .. 

TnoPISMS 

Though llillfihroom mitefi han' no c)r('s they arc sC'l1sitive to light 
and will en'lltually placc thl'Il1Se!n's in sHch l~ way as to avoid it. 

The majority of indiviclnals al'e llegativpl~' gpotropic, but tl1l'Y 
usually wandel' about cOllfiidcrablv hefol'p fiettling, 

)fites will lea vc situations wllPrc couditions al'(~ too dry to suit them, 
but many times the I'l~ad ion i:; to bun'ow more ltl'cply into the SpU\\,11 

rather than to lea vc it altogether in the selll'<:h for JIl0l:stllre. 

LONGEVITY 

The length of adult liff' of mih's I'pan'(t in ('ells nnd closely observed 
during (l(>vl'lopment ,ras showlI ill table :2 to mnge from :3 to 112 <la,"" 
nt 55° F., from 10 to 235 days at 65°, and from 2 to 209 days at 76.5°. 
Thc ayerages at the ;1 tenqjl>ratlH'es 'wcre 35. (iT. alld 53 d;'IYs l'l'slwe
tivf'ly, indicating thnt (j5° is thf' mOrl' favorable tpmperatuJ'e. It i3 
belipyed, howP\'el', owing to the fact that the Illites \\,f'J'P l'paJ'f'<1 in 
confillPment, that the above figm'cs aJ'e too low to J'eprescnt the normal 
periods in nature,

A series of Illites takpl1 fJ'om n sto('k ('nlhll'p and p1:1('('(1 in cells 
at fi5° F. illllll('(liatply nHl'l' the third molt li\'ecl as adults more thnn 
5 times as long as diil mitf's that hacllwen I'cared ill ('(>l1s. One mite 
of this RPries Ii\'l'd 4-19 (Jays alld anotheJ' 401 days. The l1Wl'age lire 
was 197 days. Data on till' p11'('C't of ('onfillPml'lIt an' giwn ill tabh' 3. 
Thl'l'e sN'lIwcI to II(' 110 great eli fret'enee in the length of adult life of tIll' 
males nnd {{'males. 

'l'ABu; 3,·-J~(,/l(ll7t oj 1Ir/1I7I lifl' oj ml/,~7I1'OOIll utilI'S (If 5:;0 p, (IN ill/lt(('IICI'(l U}/ 
isollllion;1I cells to/' Vl),~('/'rlliioll (/I//'ill!} (ZCrdOpllIcllt 

:\1 ATE I) I:\\H\'[!)UA LI' 

I ,\ dllll. lir('
I ",IiYi(]lInls, _____~_--_rrrrntTllPI11 dllrin~ Sex I obS('1 \'('d ' Idt'Vl'lopIII(lIlL : )In:dmllITl '~nnitIltIll1 ,AYPfU!!!: 

--------- --------- ----- ------- ~-~- -- -- ---_. 
JVU71lfJ('r ! /JallS /J(//I.~ J)al/,y 

10 lli IIi 2UTsola1.('11 in colis _.• ".~, ._ .. ,_ ]'0111111<'

Xot i50In('(1. ..~_. ___ , <10 8 221 \181 InS 


10' \10 3 2.1
lsolnll'(] in (',·115 I\lul,' 

fl ,101 22'29:1 I eIXol isola(",I __ ., _. rio 
..._"..----------------'--~-.- ._ .._.- . 

Isola(,'<1 ill ('('lis Both 224
Xot isolulNI do . ~~::~::~:~~:" I ~ I mI 53 

----------"-------------'-----'--_._--- . -- 
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MATING 

The sex ratio as dt,( ('1'111 ined froll! ;";:32 111 it(ls was 5S p('I'C'ent femnJes, 
~lHl this ratio did lJot seem to be lllatt'l'ially affected by diffl'rencc 
m temperature. 

F(lm:de Jllites are eapable of mating almost imnlctlintely after thc 
finnl molt: H nlal(ls al"(l prl'sl'n( in nilllti)('I'!'. as in labol":ltoJ'X ('lilt tires. 
FII<1('r lllushrOOnl-]lOuse conditions. if the infestation oJ lI1itl's js not 
hell\'\, it may bl' st'n'ral days bl'foL'c the indi\'idllal:-: of thl' sexes CTl

C'olilltet' olle ·anotiwl'. 'fll(:' 'il('t of copulation l'l'quiJ'C's nonna"y -from 
about ao miJlutes to :2 hours 01' more, and females sOllletimes oviposit 
Yery shortly tlH'l'eafter. In Olle case in tll(' InbOl'a(ory a f('lllall~ 
erllcrgC'd, matt'd, and laid the first ('gg, all within (j hOlll'S.•~S a W'IH'l'al 
1'uk, ho\\,ev(>l', the prcoviposition ])(>J'iod oecupiC's 2 m' mOJ'(' <lays. 

Fl'lllHles of thl' mllshroom mitt, do not normally o\'iposit bl'fOJ'c 
copulation. Only 1 ('gg was so Jaitl by (j;~ 1I1111latt'd ft'lIlalt,~ rcan.d 
and kept IOt' longt'\'ity I'e('ol'ds. :lnd this C'gg was infertile. The 
female that la.id the egg had b{'enin the adult ~tag(' fot' about :l 

month. The mites copulHte II numbeJ' of tilll('s durillg their adult 
life. It has b('en !.'!'pl'atedly obsPITed that fpJllalt's that had mah'd 
ollce and hnd ht'PIl k('pt in isolalion thet'C'a1't('J' Ilsu:dly o\'iposited 
less and l('ss fL'('qUt'lltiy afh'L' a few da~';';, ('pasing altugetllC'1' aftt'l~ 
ahout 25 days. If n mnle WitS tlwll plnced in the ('ell. ('opulation 
took plaee almosl- nt 011('('. and o\'iposil ion wns l'eslIllled at about the 
norlnal rale af'tpJ' ahout 24 hou!.'s. Sinlilndy, jf tile llIale of :tn old 
pail' dies und 110 OUll'I' Ilude is put into the Cl'.II. o\-ipositioll is rl'
tnl'ded and filially c('asC's long beron' t-he I1m'lllal tilllt': bllt ira l11al(~ 
is intl'Odll('C'd, o\'ipo!'ition is I'C'SII II ll'd. From this it appears that 
fl't'qlWllt eopulation is e;.;sC'ntiaI to til(' Illaini('nall(,(, of a Jlr)j'Jllal o\-i
position ratl'. _AU eggs, e,"en the last on('s laid a fl('!' the death 
01' removal of the malt,. al'e fpl'tilp, from \\-hidl it nppl'al'S that these 
mites normally lay nothing bm i\'rtile eggs, and do not, as do many 
mit('s and inspets. coni inue to oviposit in tile abst'Jwp of :-:PPJ'1l1. 

.As a IlJattC'1.' of l'lll.'iosib· foul.' i'el11alps weJ'e Illah·d 2(j to 57 da"s 
aft('!' the thinl Illolt to d;:'h'J'lllint' what the ltltirnat(' ('ffc'ei on o\:i
positioll \\'ould be. TIlt'se adltlts livt'd neadr twiC'l' as long as othC'rs 
lllllted SOon nHeJ' cOlllph·t:ing the third llloit. Tile :tn'mgt' IC'nglh 
oJ life aftel' mating was ;3:3 days alld :2H days fO!' the two groups, 
l't'f.;pe('ti vely, alld th(' oyi position p!'riod :28 and 27 clays, J'PSlwvtiwlr. 
TIH' ratl' oi' o\'iposition as Wt'll as til(> total IllllllbeJ' of l'ggS laid was 
slightly 1I('(,I'(':1s('(1 by tlC'InYl'd Iliafing. It Sl'PIllS that if mating is 
not too long (kft'J'J'P(1. fC'nuti('s al'(' ablC' to lay allllos! as lltallY C'ggs 
as t1lOs(' mntt'd ('arly~ and that Ih(' longl'r 1)J'po\'ipositioll period is 
merely that mLJ(~h ndde(/ to tlwit' lotal length of life. 

O\-IPOSITION 

In the mushroom hOllS('S C'ggs nUl? Ill' laid at nn~7 time dm'ing the 
24 hours, sincC' thp l\ollS('S an' dad" In till' lahoratory mitt,s In'pt 
in a pinel' t'XPOSl'(/ to daylight o"iposit mostly at night, but mites 
kept in u clad" place o\'iposit at any time. 

Eggs are laid singly 1In(1 (l('positC'd at ranrl.om \\'11('rev-er the fcmale 
happens to be. In the Illllshl'oom hous('s tillS may be m the spa WIJ, 
on mushrooms, on the casillg soil, or on the bp(l boal'ds Ot' SUVPOI.'ts. 

http:ranrl.om
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The eggs nre not fa"trl\('(1 in pl~]('p in any'way hilt a!"C' IlH'!"P]Y c1roPPN1. 
The> tt<'t of cn-ipo:"itioll hils not IW(,l1 ob~rl'n'(1. but nlll:,t occupy oIl1~' 
a Yrry sbOlt tilllr for (':tell Pgg. 

As a rui<', n. fplliall' will O\'ip0i;it infrc·qlH'ntly at first. gra(hlHlly 
iIll'I'e:1sin.!! the ratl' of o\'iposition until it /wak i" I'pac'hr\!. \\'11('11 th!' 
mte> gradually ,,1m,s Ilntillll(' (J\-iposition ppl'ir)(1 i" tpI'lllinntt'(1. u"llnll.y 
some> hOUl'" or dn n; lwfOl'1' dpnfh. TIll' tilll(' Mel'S"::I!",\, to l'p;Lc'h the 
prl'ioel of mnXill1lim egg pr(l(1urtion :tftpI' tIl(' iil,,,t C'gg i" laid Y:ll'ip:, 
so l!l'l':llh' with indi\'ic1uab thnt nn :W(,I':I:!P l1lP:lnS littlp. ,\t 5;)" 
lI'. it i!-' ab~Jlll i3fi days. :It (j;)Q ahollf 2" <la,"':' illid at ,;) -,x~ about 0 days. 

:s'L':\I.BF:R OF F:GGS DEPOSITED 

Til£' f('llllll(' Jll i tp,.: n':lI'('11 and h(·11l in (,(,/I" [I i' a (elllJwl'a tlll'(' of (}5,Q 
F. laid from :W7 to 0;:;5 eggs, an an'!"ilg(' of 4:-)4 (luring :l(1ult lifr. Ol' 
Ilbollt G,t ('gg,.: P(,l' <la,\'. .\s showll ill iaiJlp t. lllitps /'I'1//'(.<l at In.;j' 
a \'pr:lg('(l a Im!!:'t :1" mally ('gg:, UH2). but tho:'e l'PfI 1'(>(1 at ,,);,0 ]11'0
duced lin H,'PI':I!!l\ of onh'16. Of l!l f£'IlI1l.lPS 1'(',11,('(1 al .);')~ and llwt!'tl. 
5 did not o\'il)O:o:it at :ill. inclil'atillg that thi" (PlIqwl'ature is el()~e 
to tiwt at which ()\'iplI,<:itioll would ('(,:1:-(, l'lltil'l'ly, 

TAHLE {.-Ef/f),. 1,1 ill 1J]f IIII' 11111.<11 "QIJIII III ifr' lIS i/l1IIIf /I"f'rI IIY /III' "i:<lf'l'.Il Of lite 
"rllI 1/" '"1.1 ll!1 11'1/1 /I(,/,II 1/11" 

BY FE\l.\LE" TIL\'1' 1>1-:\'Io:I.I)I'EI' t, HF:.\J:IXn ('ELLS 

E!!':=!"-- Pt'flrlur(ltl
.\ \'t·r.H!(~FpUl'lle< 
u'lnl! 
Iii" ~'~';irnllrn -~t ~l~J~ull:l A \'(,~~H~llll":l'f\t~jl 

..Y'lm'JtT J)ay., .'''uw',e( ! .\'·-'lm~er X"lUber 

55, III ~J .i' IJ W 
6-L 1;1 71 Ii,;;: 2fJ'j 4,';-1 
76.5. :'~j 41 712 S :1l2 

BY n;\I.\LF:" TIL\T !lE\'EL(jPI':ll IX ';T(JCK ('l'L'ITRE 

-I-~ 

55, ............. . 


Th(' :,tl'nin of mitt·;; IH·\I ill rIll' fOl'Pi!oilll! stl1<1il's Wi1:' tnkpn fl'0111 
ntll:,hl'oom hOl1s(':, which :1),(' ('l1:,toIll:\l:ily 1~('Jlt at 5,jO to (j()C F.. OJ' 
higlwl'. dl'lWlld.illg Oil \\'l'itlhpL' c()ndition;.; and Oil wlH'rhPl' mal'k(>t ('on
ditioi :' dl'IllUIHl a qllick emp, .\nnthl'I' :"tTflin of mitp,.: hpt for COIH
pf\l'i>'on. 'whidl \\';1;'; ()iltn inf'll from n ('01(1 1'00111 ill which t'11(\(>,.;(' was 
)'ipcnrd, \yn" ('oll!litiolll·d :lbout 1() dpgl'PP::i IO\\'PI' than the mn;-:hrool1l
house ;::trai n. and Wfl" qn itl' :1('( in' at :i:i <::, 

LIFE nfSTORY IX MrSHROO~[ HOrSES 

All (,OlH1iti(ln": in lllu:-:hl'()oll1 hou"p:, hpi!)!! HI'tifi('inl. tl'll(> s(>:I:-'ol1nl 
v:1"iatioll in n!>lIlldnllcl' of mit<'.-; ('llllnot bp ~:lid to ('xi,.:t ex('('pt a:'; the 
mitp,.; lW('ol1lP iIH'I'pa:-:jn!!'h' lllol'l' abuIH1ant all fhl'Oll:!h til(' :'PiI:'!lll (1uL'
ing \I'hi!')} llIU"h"OOIlI:-' ;II'~ :!I'OWIl, ' 

The tPlllJl(>l':ltlll'(' at \\'hll'il fil(> hOl1:'(>s arc hpld (1uring the ,'nl'ious 
stages of CUIIIl!'!' lIlay lwn' a gl'('at infltl('l)('(' on the rat(' of d(,\,plop' 
mcnt. In general the proce<llll.·c ill gl'll\\'i ng mushl'ooms is as follows: 

http:i:<lf'l'.Il
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After the mushroom house has been HIIpd. tlH' ('(lin post in the b(>ds ~o('s 
through a secondal'~r fernwntatif>J1. raising the tempel'lltul'e of the 
house ·to 120°-140° F,B GI'O\\'el'~ uswtllv ('llIlean)l' to rJIainhlin the 
tempel'attH'c at: OJ' abm'c l:~OO for a tillW, lind Tumi~ate the hOllse wlll'll 
the iemppl'llture begins to drop. The tell1perature is then allowed to 
drop slowly. 

1Yhen the t(>llIpeJ'atul'e of the Iwc1shns dropp('<l to 80° F .. spawn is 
intl'o(ll1C't'(l. and the «'mp(,l'ail1l'P is :t11o\\'('(\ to dl'op to around 72° for 
the first 2 \\'('('/,:s 01' so of tIl(' spaWIl 1'111l, HIPII ;.;Iowly dl'OPPNl again 
to tlrolJlld (JO° :illst hdon' casillg, Casin~ consi"ts in l'()\'PI'illg Ill\? sm'
fa('C' of tllP I)('ds with :xi. to I illC'h of g-ood loam. The bplls al'e held at 
about (J(]O until the first slIlalllllU"hl'ooms appeal". wlwn tlll'Y HI'I' ('ooled 
to till' pi('kin~ tem pl'l'a luI'('. wil ieh ra JI~es from :')~O to (JOo, O/' e\'en 
hi~het" ({(,pending UP/Ill \\'1\('1 ht'I' a slo\\' 01' i'a"'t e!'OJ> is dt\sil'('d. Most 
growers pl'pft\I' 5;)0 or a I rifle highrr. This is ('sl)('('iall.r t!'lle of Ihe 
growers who rai~(' ollly om' (TOP of lI\lI",hroOl\\s IWI' ,\'<'al'. Ii' tht~ 1('11)
perature \\Oirhin tlw howl(' is allowed to rise above 70° fol' more than 
R fl'w days a·ftel' th(' Iwds ('011\(' into pl'o<iuetion tl\(' ('I'opis I'UinNI. 

. Tlll'l'e arC', tlJ('n. thn>(' lempprahll'l>s 1'1'0111 III(' b('~iIlJl illg of the cmp) 
(1) the' tt'llllwl'atul'e (!tll'illg the spawn l't1l1 (7:2°_7;)0 F.). (:2) tli(' Il'm
pel'atul'C' aft()I' easing ({loe). and (:~) that during till' pieking 1H'l'iot] 
(5:3°-(J0° 01.' higltel'). The first Ill'riu(! ia;.;(s fro\ll 10 days tn :2 \\'('eks 
or more. the second fl'oll1 :2 to;; \\'('eks, and the thil'd lIntil the (,I'Op is 
finished. 

If adult mitrs are introclncrd into a mushroom hOllse at the time of 
spawnillg t<'l1lpel'atul'r (80 0 F.). (he first ('l!gs laid b,\' thrs(' will de
n~lop into ndllits ill Ipss (hllll tlH' 2-\\"(,('k p(>I'io(l of the spawll J'un (see 
table :2) • n lid these wi II l)J'oiJa bl." Iw o\·i posi (i ng 1)(' [01'(' til(' tPlll peml m'e 
is dropped 1'01' cnsing, l\[ean\\"hile th(' original mih's will C'ontillue 
to Iny eggs. TI1('se ('[.q!s. I ogpt her wit h tl1l' fi rst 01lC'8 La id b~' t hC' s('cond 
genel'ation of miles. will probably r('(llIin' abollt :i \\'C'pks liS the teJlI
pend lire (h'ops from 72° to GOo antllal('I' to :):,)0 within ahout 3 we('/i:s. 
Later W'IH'I'af iOlls will J'('quil'e :III a\'PI'af!"(> of about :2 Illollths. Hllow
ing spw'ral days 1)I'(>m'ipositioJl lJPriotl, As shown ill (Hhle a. th(~ 
adult f('lIlale';; ([pvelopillg UIH[(,I' l1Iore 01' le's;; Ilormal conditions will 
slJlTin' an :I\'CI'ng-(> of moJ'(' than 5 mont hs at :35 0 and "'()IlW win sUJ'\'in~ 
7 months. Adults belong-ing to tlll'(>(' 01.' 1l1OI'e gPJlPl'ntiollR will Ihen'
fOI'p bp deposiling ('g~s al the 8anll' I illle. III the case of a grower who 
fills the house but Oll('t' a ,\'l·a I' tlJlcl k('pps till' tpIl11W1'a tll J'l' low. I he 
pic-king- period lIIay last frol1l.J. (0 (J Illonths. and dlJl'illg- this tinw there 
may b(, t\\"o 01' thr('e additional inc'(lIlJpl('te gpnerat:ions: lIIaking a 
tOlal of 1'0111' OJ' five. 

Some gTOW('I'S keep t-lw /emprrature at GO° 10 GilO F, in onlcr to 
shortell th(' pic'ki ng period to a bout ;3 month;.; so I ha t a. s('C'ond crop 
('an he starl('(l. In su('h ('asps till' nlitps will clP\'plop to Illat III'it.\' 
almost· tIlI'ee ti)]1l's as fast and lay about eight timps as many egg's as 
at: the lowel' temperallJl'ps. Tlwrei'oJ'('. in a Illlll'h s!Jol'h'r p(>I'i()(1 the 
population of Illites will Ot'('oille mu('h l:lI'ger and ('ause mort' damage. 

~IlJshl'oollllllit('s Ilol'mally Hlo\'P ahout :dlll()st ('onslantly: and since 
the ef!"1,'S arp dl'OPIWd \\'h('I'r\'('I' tIll' female happens to b(', the progress 

"'I'hls Ilt'rlo,] i~ t1HlI:llJy spokpll of II)' thp g-row('rs liS the "hpat." Dtll'ill/-: th(. 1lt':It the 
compost "swtmIS ()ut/' L (~., IO:-::{}:-; its (lX('pHH muisture nn(l tlHd(lt'~(ws n ('uring. ~1'hi1 ll(~int 
of JJluximulIl Ilt,-'ut, ju~t bpfurc UH? n·IIIJi(·J*utlJn..~ IWg'illl-l to tirol', is kllOWll ns the ··i,pak Iwut." 
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of :111 inf('station. ol1('e estahli~ll('d. is fairly ('\"('n tllrol1g11ol1t- tlH' 11011:::e. 
In the wild state ihesC' ll1il('~ undouhh'dly follo\\" the :::allle rllll' ns do 

other 11IitC's and insl'cts. Iw("ol\ling Ipss abundant in wint(,I'. In. tllC' 
mush !"oom 1101IS('S a Ii i nfl'st a tion. ollee begull. \Jp('ol11C'f; 11I0I'e nol ieeab1e 
as t he end of til(' ero\> season a pp!"oac'hcs. From yl'a I' to ~'pa 1'. ho\\'p\'CI'. 
II\('!"(' is a nUlrln'd \'a!"iat ion in their nlllllhl'I'~. prolmbly be('au;;c o£ 
betler ::-:allilatinll ill ~(lIlH' Yl'ars thall in Ot!II.'I'S, 

socnCES OF IXFE~TATIO~ 

Sillc'C' 'l'Y"oplll![!lIs lilltll!'!'i is ('apahll' of att;l('killg ('l'rpals. all(l. as 
,n,11. hay. stt'aW. and nlhl'!" organic' Illail'rials, it is ]>l'Ohahlp that the 
mil('s are' illl rodlu'C'd into thl' 11I11shroom hOllsps ill snlall llI.lIl1hprs with 
eonlposl 1'1'0111 infl'stNl stahlp~, .Jary and ~tapl(''y (1.1). w!"iting of 
'l',/oll[liol', r(,(,ord sUell a ('asp in England, To c1all' 7', lilltll(')'i has not 
lWl'll \'l'l'O\'(,I'pd I'l'onl sampll's of eOlllpost nlthough RhizrJ[!I.'I/)/w g 

7)hyl1o;('('I'({(' Uih,.\'. n dosely relatl'd SIll'l'ips.is 1)l'C'sl'nt in ahlln<lallC'e in 
thp !"plati\'ply ('001 Olltp!" la,n'rs of sOIm' (,OI11])ost 11eaps, The ubiquitoll;; 
lIat!II'C' of the~;p mil('s makes it ]ll'Oll:Ihlt' tltat a ft'w al'(' PI'esl'III ill alld 
ahout tltt' IlIl1shl'oCll1l ltollSl'S at all tina's. ns is pl'ohably Ih!' ('as(' witlt 
Olyripilll[IIiN dOIl/('slidls De (it'('1' ill (b'plling ltollSt'S (I()), Tn (jill' 
east' noted tlH' illit ial illfpstalion. witltolll 11111<'11 doubt. \\'as attl'ihlltahle 
to infested ch{,pse bl'ought- into the !tOIlSP ill the lillii'll of Olll' 01' the 
WOl'klllPll and lliscal'{ll'~1 tltl'l't' wlwlI fOllnd to ('onlain IlIil('s, )(all\' 
illf('siatiolls 111'(' ullclouhl{'dly (lilt' to \\'Ol'kl'l'8 eal'l'ying tlte mill'.'; £1'0\11 

11olls(' to 11OIIS{, 1111 I hl'il' ('101 hillg, Hllhhi;;1t 1yillg- abollt til(' nlllShl'Ollll1 
hOlls('s l11a\' hal'bol' 1I1it('~; whil'h al't' abl(' to l'l':twl oul- and illfl';.;t tlH' 
houses, (}tl}(']' ;ll'a]'i(lll1itl's harp Ih'plI ],p]lol't:('d as \'Pillg eal'l'ipd ahollt 
ill Ihp adllit slagp hr b('t's. fli('s. alld oth!']' insl'ds. all(l it is I'pasllllable 
to ~lIppose that '7',liIl/IlNi Illig-ill also hl' 11m;.; ('al'l'il'd abollt. 

NXITH:\L CO\'TROL 

CLI~rATIC CO;\DITIO:,\S 

rlldpl' mllsh]'ool1l-hoIlH' ('olHlitiolls climatic' l'a('lol's play liHlp 0]' no 
part ill ('fllltrnl of till' IllllShl'OOll1 mill'S ('X('ppt ill;;ofal' a;.; 1IlI'Sl' partially 
('olltl'ol tlw ('olldil iOIl of II\(' n1:l1l1ll'p W\WIl it is plal'pd ill tltl' ItOIlS(';;. 

allli, tltl'l'pfoJ'(' I Ill' j('Ill\)(']'atuI'P of thp ,·ltl'ai:' It Itas IOllg bpl'll 1.'('eOIll
Illl'IHI('d I Itat s]ll'nt IIIW·ItI'UO\H ('Olll]l()sl Ill' 11:1111pd to SIlI1l(' di;.;talH'l' fl'Ol1l 
t11l' hOllses and spl'pad thinly 0\'1'1' tlte ;;oil in o]'d('I' t!tat till' ('11'111(,llts 
might <!e,.troy as ilia ny as ]lossihlC' (If IIt(' Ill's!s 1>]'('s('nl. If tl,,' ;;oi1 
is slIflicil'llt Iy dl'Y :tnd Illl' tplll]l(,l'at \11'1' higlt l'llollgh 10 hent alld ll]'y 
Ollt tht' C'OI1l])ost tllis ]lI'O('P<i\lI'P will IlI1<iollbtpdly kill many Illiles. hilt 
if dl'yillg 0111 i~ 100 IlIlIg dl'laYl'd IIll1n," of t hl'11l will \\'ol'k dowll into 
thl' :-oil. Oc:tl'()\'sky (.!.!) has :-hown th:l( T!I!'O(I/YIJiIll8 J'llfl'l'l«"lIfh( 
Schl'oo:l l'pl:lll'd ;;pl'('ips. wOllld not I'('lllaill ill ~()il \\'ith only:W 1)('(,('(,111 
oj' IllOi;;tlll'(" but: ('o\lld slI\'\'j\'P at.:\O Ill'n't'IIL and that soil at TO IH'L'('Pl1t 
0-1' 1l10isi:III'(' ('olltailH'd 1I1(l~( Illitl'C:, III !-!'\'ain s]l:tWII. Illites wel'e fotlllli 
to pl'ej'(,\, a (j!l.!);\-Pl'\'('Pllt Illoisl lin'. dry-\\'pight haf:is. 

If ('Om post i:-; 1'l'II\11\'('<1 frolll I Ill' 11lW-:lll'oOIll hOllsl's in the winter alld 
"I)I'NIc! on'I' IIll' :-oil. fI'Pl'l\in!-!' will kill gl'(':tI 111I1ll1)('l's of Ihe Illill':" 
ll.iill~k:I~,:t 11 f) has fOllnd I hat T!/I'o[/lyp/ilis /ilttnR('('lIti(f(' alld 
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1', /al'inae were ablp h) sllITiw' jllP win/prill Rllssia ill fall-sowl1 gmill, 
going illto a torpid statp. hut he(,OI11illg :wti\'p a!!aill ill tllP spl'illg, 
The:<c llli/l's.lto\Y(·\'pl'. \\'CI't' UI1("iP1' lh(' slIl'fan' of thp soil. ",hpl'l' they 
\n~I'(' partially Pl'o/('('(('(1. Expprinu'llts ha\'(' sllO\\'1l tllat if' siwilt ('olll

postis l'xpospd to fr('(>zillg. tht' stI'aill of Illitps fl'ol11 the IlI11SIII'OOIll 
housps, lieil1!! IIHH'P 01' h·ss ('ollditiol1('d to a tpIIlP('I':Iilll'(' of :l,j- F,OI' 
abo\'e. will \'(,I'Y shortly be('olll(' nlOtiolllpss alld 1'('lllaill so, If kt'pt 
t'I'OZl'1) 1'01' fl'om i) to 'i days (j'('111 p('r:l 1111'(' ahollt ;3(l" 01' lw]o\\') \'l'I'y 
few of the mit,ps I'N'OYCI', This is ('ompal'able to spl'eadillg spc'lll ('Uln
posl Oil '1'l'ozPIl ~T()11I1(1 or Oll t IIp SIlO\\', 

Thl'owill!! (1)('11 t-IH' hOlls('s alld a 1I00\'ill!! i Ill' III U:':! 1I '110 II I Iwd" (0 fl'Pl'ze 
solid :fOI' a w(,pk 01' IllOl'(' dlll'ill!! Sp\'PI',' \\'I':ltll('I' is said h.r gl'OWl'I':- who 
han' tl'i(,d it to kill :t gn'at IliallY Pl'sts :tlld to ill\'i!!()J'at(' [hI' spawlI 
to sol1ll' (·xtel1t. 

DIll'i II!! f hI' j- i1lIl' t lla i !lIP IlIlISh /'(lOll I hOllsps :11'1' PIli pi \' a lid nilI'll. a I'i ('I' 
they hn\'p !IN'1l ('/l.'aI1P(1. Illites Iliay hI' :(t knst pal't'ly ('(1I111'01II'd by 
k('ppillg tile houses as dryas possihlf'. A('('ol'dill!! til ()hOIlS,.:iPI' (m) 
l'H'1l 7;j fll'I'(,(,llt I'(,lati\'p hUlllidify is Illlfa\'(JI'ablp to lyl'oglypllit1mitcs 
alld most of {helll <lie with ill 2{ hOlll's al ;"j-I, lWI'('L'lIi hllIllidity. 

NATUHAL EXE;\nl~S 

011 tht:' wholt:'. Ill'('(l:ilol's do not IHlJ'ill:dly play all impol'iallt palt 
in ('on I 1'(11 of llIitt·s in mllshroolll 1IOIlS\':-;,~lih':) 01' thl' famil\' 
(;alllasidal' (I'al'a:,itidal') :11'(' fl'I'CpIPlltly abllndallt ill ('OIlIPO:-;t pih:;; 
and in Illll"l\I'OIlIlI lIollS(·". and han' 1'('p(':Iipdl,r bl'PII Ob:-:I'I'Yt'd 10 llll:u...k 
mill'S alll! "pl'ill.!.!·t:lil:-;. III Hlissia, 11Iit('s of' ilip gl'llll:-; (,//{.'/711118 han' 
\)e(,11 noted as atta('kill!! othl'I' \\litl'''. prohailly til\' :-;pl'('il':- of T!lro
,ql.'/l'/I/(,~ wliit'll \\'('1'(' PI'l'SPllt ill :-;tOI'('(\ gl'ain (.1:)). III EIlp:I:lIHl. Chor
ky (,!) IlH'lltilllll'd all Illlllanl{'(l ('('Ill ipl'dl' pI'('yill!! UpOIl 'l'.IIl'o{/I,IIII/'U.'t 
III.'/(OO/!/i I(P II.'; ).{I'!!Il. 'fhl' staphylinid IH'd 1<, Alh,),( I'il'flilli('(( Bl'lIh, 
was obs('J'\'('d by Thol1las (.! n I'('('dill!! UpOIl lllitl':-; of tIll' 1l1'lltiS 
Ta/',W)//('1Ii1f8 alit! tlw,Y \l'oilld probably atia('k T,III'Op/IrI,({IIS :d"fl, All
0(1\<:'1' b('('Ue, ;!CI'Uu.,; sp.. wa:-; :-;(,l'1\ aUa('kill~ mitt·s at .AI'lill!!tOIl Fal'm, 
Va. (.3). 

CO;\TROL BY SA~ITATrON 

Tlip ('0 III III 0 II lU'lU'id mil(':-; al'C' most (liflklllt to ('{)llfTO\. fllllll'('I)l'(':-O('llt: 
}ll'lllmlJly tllP lliosl "tllbbol'll Ill'''t;-. 01' l'II1tinlipd 1lIIISIiI'OOIlIS. T!I1'0 p//{l
[/If,~ lilliilr'/'i. ill pal'lieular. is ('apabll' of :-;lln'i\-ill!! a willt' l'all!!~'lIf 11'1ll

lll'ratUl.'(', 1lllmidity. and foot! (:ollditions. alld is di(Jjelilt to kill by 
()I'dillar.,' fUllli!!lUl(S. [n atll'nlpis at till' I'mdieat iOll (ff IW,,\s tilt· 1l111s1i
I'oom g'1'(\\W'I , is halllfH'I'pd by tilL' f:ld /11:11 III11SI ill!-i\'di('idl's JI:I\'(' s!lllll' 
fUllui('i<lnl ('11\·('/: a 1:-;0, ;illt! tlllist ll(' lIs(,d with (':lilt ion o!' lIot :I( all. On 
the 'otl1('I' halld. as Lalllbp!'t: (In J'('lll:ll'ks: "... lik<' I hI' [!TI'('nhllll!-l1' 
mall. he find:-; it 1ll'Ipflli to hI,' 1l1J1t' to ('ontrol his llllin'I'H' 'I t Iw llilISII
I'oom hous£'1 ill PJ'(Jg'I':lIIlS of 1'I':ldi(':dion and ('X('/lisiOll and quitp 
/'£':I'I'e::;11 ill!! to 1)(' abJp i 0 do s(lllll'th i ng abollt tll(' \\'l'at Iwl'." 

It i!-i i h~'I'cfol'e ea:-;i('I' to PI'I'\'PII t: t 11(' dp\'plopIIIl'liI () I' ani n fl'~t :dion 
i,lIllll it ig to l:Olltr'oJ OIlP afl('I' it ;;.; l'.<.labli,..II('ll. l't'll!,('l' h.\·gic'lIl' i:-; hy 
i:ll' tlH' IllOst Importani llH'i hud of Illite ('0111 l'!l!. 11 I" llotl<':P:lbl(' that 
in l11u:-;hl'ooll1 hOIlSl'!:j wlH'l't' s:lllital',)' rIll'aSlIl'('s han' bl'l'lI pl':lcti('('l1 a~ 
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a routine for sen~l'al yeal's, mitcs havc been absent or so few as to be 
un impOl·ta nt. 

Sanitation ~hol\ld lwgin in the stab1!'s '",11('1'(' thc m:lnurc for mush
room produl'lion is obtained, as this will aid in Illite ('ontro\. ,,",herc 
litter and manllL'c al'e all()\\'l'c\ to nCClIllIlIlate, a mite population may 
build up rapidly, It' lllalllll'P fl'om su('il a stable i:-: not earcfully COII\' 

po;:;tecl ancl hpatNI. ellough mitl'::i llIay ::iul'\'in' to initiu.tc all infl'station 
in till' beds aftel' they al'l' Spa\\'lll'(l. If til(' ntanul'l' i~ to be ::itol'ed fot' 
any !!rcat len!!th of tillH' it is especially impol'tant that: it be as frce 
frolll mites as pos:,ilJle. as ('Ntaill lay('J'~ of stoJ':l!!P lwaps (llrel' ideal 
condit ions 1'01' nlitp dp\'('lopnwnt. and i I' the mil l':-: an' able toin('l'e:lse 
greatly in numbcrs thl'Y arl' liablc to infpst tlw wholt' pl'l'misl':-':. 

IIllIlll'diatl'ly aftel.' (itt' (·01l1]>O,.;t i~ put illtn tl\(' hOlls('s tlw ('omposting 
floor ::;hould bl' ('\('ant'r1. all IWI.IlUn' alld J'ublJi:-:h n'lIlo\'l,d, and the sur
fact' "'1.,115('1':1]>('(1. A wpek OJ' 10 da'y~ Iwfol'p llw I'(,l'l'ipt o~r Ill'\\' IIl<ll1111'C 
til(> f\ool'shonld be cll'el1che<l with:l ;;()Iutioll of 1 !!allonllffol'maldp\t\'tie 
to 50 galion!.' of \\'at(>I' 01' wit h bnill'd linH'-:'lIl hi I' at 1 g'alloll to 10 gal
lOll!.' of waU'I'. TIt(' lallt'1' is the rno\'t' t'frpdin' of litt' two nWlin~L 
mitt,s, '1'11(' flool' should hl' allo\\'('(l to dn' :lnd ail' fOI':2 01' :4 davci 
I.Ipi'OI'l' t\1(' l11:1nlll'l' i:,; placed UpOIl it.' • 

It- has \)N'n "holl'l1 (1,). hi) t hat in thr :\\'Pl'ng(' Il1I1;;hl'()om c'Oll1po::;t 
hcap Ilwl'e a 1'(' foul' :ll'l':lS I'l'jll'(,::;pntin!! fOlll' difl'pl'I'lIt sets of con(litiol1s 
of I('1l11wl'at Ul'('. lI1oistm'C', and a(>l'ation. TIll' out('1' "::;Iwlr' of i't'OI1l 2 
to 6 illc'lws is 1'('1:11 i\,ply eool alld \lI'Y ",h(,I'l'a8 till' JOII'l'l' ('pllh'l' is W('t. 
uut rclat i\'dy ('001, all(l ('olltains Lit'! Il' or no ()xygl'n. Th(> other two 
arca~. ('olll])J'i;;in!! O\'el' half tlw IW:lp. ha\'l' tl'llll>Pl'lltun',.; of ()I'pr laoo 

F.-too hot for ill;;cets 01' mitl's to Slll'l'il'(', It is important. thl'll. that 
Ill(' 111:1I1III'C' in thC' Ollt ('I' 1:1.\'1'1' and 111(' 10\\'('1' ('('l1tl't' of II\(' lwap 1)(' 
thrown to tlH' in~id(' of the\t(,:lj) at (':I cit tUl'ning. not only to hasten and 
iillpl'!l\'(' compo::;tin!!, but to ill~ul'(' 11t<' dt':lth of :UIY pt'::its that 111:1,)' ue 
prpspnt. 

,\1'11'1' l'('mo\'al of compost of Ih(' PI'('('c(lin!! crop tl1(> hr(] bo:mls 
sholll(l 1)(> II':lS1H'(1 01' scnqwd nnd \)1'1I:.:\I('\l ('\('all. and all dirt and 
l'uhlJi::;\t should be removed from thc hous('. About ~ \\'ppk:- bl'forl' 
fillill!!. Ill(' hOlm Is alld tilt' intt'riol' of til(' \1011":1' ::;holll(l be spt'ayed 
\I'itlt \)oih'c11ill1t'-SlIlful', 1 gallol1 to 10 gallon::; of \Yall'l·. This spraying 
p1iminal(',.: :tlly ill:-;('('(":, llIitp;;. or (Ii,.:pa,..ps that lI1ight hal'(' slIrvi\'t'd in 
till' housl' 'fl'onl the ]lr('('('ding C'rn]). 

OIl('C beg'lIn, tlw fillill!! of :l mushroom hon:-;e ;.;holllrl ])(' compleh'd 
rapi(riy: so that :I~ liltlt> l\::; Ihl,..~ibl(' of t1w lat('nt hNlt of ilw ('Oll1r)()~t 
be lost. Afk!' til(' IWII::;('is 1i1ll'(I and tl1<' <lool'S ti!!htll' C]O:'I,<l tilt, 
process of "::;\\'pnt ing Ollt ,. 1I(',!!ins, U(,!'l'lIt l'XI)(>I'illll~nts 'ha\'e shown 
Illnt this i" po::;:-;ibly (hl' most illl]Jol't:l1l1 pal't of tilt' ordinal',\' pro(:pdlln' 
of IlllIshroom growing. Dllring Ilw ~!'('OI\(l:tI'y fl'l'nlPnlatinn of tIt(' 
('OIH])Ost tlw fl'nl]ll'nl(III'!' within tltp IIIIIShro()1\l h01\~c rises markNlly, 

vmo awI a n a ttl'lll pt is llIa(l(' to 111:1 i nfai n th is t Pllllwr:tlllrl' a bO\'l' F. 
hilt h('lo\\' l'\'()O for 7 to ]() days. not: on1,\' to 1'('IHlpr ! h(' compo:'t mo1'(' 
f:lI'o!'ablP for IlIllShl'OOll1 growing. bllt to kill any ]lP,;t::; that· llIi!!ht have 
Slll'l'il'l,(j the ('olllposting Ol' 11('('n int r()(\u('pd into tlw ('OIII])OS! aft 1'1' the 
last tn I'll inl!'. . 

E1c'dril' 'fans :11'(' cnstomnrily 1'lIn in till' hOlIS(, <lllrill'r tIl(' hpatinO' 
IWl'iod to di,..:triblltc (J1l' 1I(,:lt nior(~ p\'pllly. If tit('S(' al'('))]:Il'!'(l in th~ 
top of thc hOllse so thaI: the air will be th'i\'(!11 duwnwHrd the blast of 
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warm ail' will raise the tcmpCI'atul'e of til(' floor n few degrees (this 
js imJ)ol'tn nt, as tilt' floor iH Usua II,)' com pa I'a ti n'l,)' ('(JOI-IlOt: ow'r 11 ao F, 
jn allY house tcstcll to elate). This posil ion of the i'illlS will k('('p (hem 
out of the way aJld during fUllIig'ation with iJydJ'o('yanic fleid gas the 
OIlC'l':ltion of the fallS \\~ill padially ])I'('\'pnt til(> tendl'IlC',\' of this gas 
t·o ]ea\~e the floor. The fallS 13110111<1 be I'PlllO\'ed from the hou~e. lHJw
cn~r. c1u ri ng fum iga lion ",ith sulflll' cl ioxitie, as th is gaH corrodes 11leta Is, 

It is custolHary to i'ullligutp til(' ltOIIS(> wllPn "Iwak lwat-" has bepn 
I'pached. i. e., when tl](' tplIllX'I'attll'c lias l'caehed it" highest point and 
h.'gins to drop. If, 1Io\\,c\,(>[', the house is so constl'lIe/eel that it must 
1)(" opened to pl'(>\'('nt on~r1)(,flting and cOllseqlll'nl fire i'unging' of the 
l'OlllPOSt. fumigation is done bdol'e the h'rnp(>l'atil I'e ('x('('\>ds 1-10,' F. 

Spl'nt compost should be haliled I'<J a place SOIlW distance hom tll(' 
l11ushl'OO'lIl hOU'<;(>B fOl' disposal (13('(' p, IS) al1d should J1C'\~('r b(' spI.'pad 
on land fl'om whi('hit is intpnd('d to tnkp easil1!! soil 1'01' slIlJsP<[lll'nt 
('!'ops, Althougll fl'w flit'S SlllTivp ill hC'ap" of SPl'llt ('ornpost". Illites and 
l'pl'iilg'tails 1r:l\'P bpell fOlll1d in SOllle nlllllbpl's ill pilt's Idt adjacPl1t to 
lll'wl,)' fillNlllOlISt'S, }Jpaps uf Bpellt compo;:t harbor gt'l'lllS and SPOl't's 
of 1I111Sh 1'011111 d ispasps a Iso, 

'flIp floors 01' nlllsitrOOI1l 110IIsPs shoilid 1)(' !;:('pt c]l'nn at all til11<'s ill 
(l!'(lt'r to a rl'orrl Bhl'lter to as fl'w mites as pOBsiblp, ~I();:t lllOdl'l'n hOlls!''': 
ha \'l' [iOOl'S of ('oIH'!'('I,'. w h ieh n1'1' IIIll('h l1Iol'(, pasi I)' kept c1l'H n tha 1\ 

an' dilt floorB, Old manuI'('. l'llbbish. 01' :-:cl'aps of IlIllIbl'I' shollid 11('\'('1' 

be> allowpd to lie allollt tlip II I1lsh rOOIl1 JlOlISl'S, SllC'h matt'riaL l'sIWl'i:t1ly 
in damp ,.;potB, oll'l'l's tile b('st pl:l('l>S or I'efllg'e to mitl's and ;:;prillgtuib,. 
al1d lIIay l(>a(\ totllt.' il1fPstatiol1 o[ an adj:t('Pllt hOIlSl', 

All \\'('('(Is alld tH'(,llllllllatl'd letl\'('s and trash should lw 1'1'l11on'clfor 
sOllH' distallcP t1I'ollll{1 bllildill,!.!"s. alld :111 blltt,.;, diseal'{lpd IllW.. hl'oonls. 
and OJ/I('I' slI('h l'ei'IiBe should h(' pi:t('l'd ill a pit nll(l con'I'('d with lillie 
flr oil-liot 111l'I'pl,)' dUl11ped outside the houses where the l)psts may
breed UIl(l istuJ'bed. 

CONTROL BY CHEMICAL TREATMENTS 

Stu<lips 011 ch(,llIical tl'eatl1l('l1ts \\'('1'(' bl'g'un wit h til<' kllOwl('(l~(' tll:lt 
thl;' IllllSh1'oo))) mitc :\11(1 l'l'lnil'(l spl'eies wel'e (Iiflkillt to kill, SII 11'11 I.' 
flllllig'atioll fOl' :U hours, eal'boll disulfidl', and tlll'p(,lltilH' had bp('11 

tried to no avail. ~rushonm mitl's h:rye slIl'Vin'd illlJ))PI'si(J1I in Ill-pC'I'
('ent potassillm l1ydl'oxi<il' 1'01' 80 Illilllltps and in l);>-pl'l'('('nt alcohol 
1'0\' ~;> minlltes, Eales (8) rccords haying' kppt 'l'Yl'(){/lyphlls 
/ollqiv)'in ;i-pl'l'('pnt fOl'malin for O\'l'1' fI \\'('plc at tl)(l end of ",hieh tillie 
many W('l'e sliH nlive, Sp('('inlPl1s of this s]wcies have pass('(l thl'Ough 
(lip hlllllHll alinll'lIlar,Y tl':ld: :ilin', Odag'aki (.!()) :-:a,\~S that :-:OII1P in
di\'idllal:-:. of RMzOf/lypllllB ('chil/opliS F. and R.. n l'elnt('d spp('i(,B. SUI'

\'i\"('d l.J.H O F. fot' 1 hOlll', .Jal'vis (U) I'ceonl::; tlint a flll1lig'lItioll witlt 
24 Ollll('es of' l'yanidc (pl'esumably sodium cyanide 01' potasSill11l cya
nide) 1)('1' 1.0()() cuiJi(' :fed in a housl>hold fnilpd to kill all individuaL,; 
of T. lOllqio/" but whl'll l'eIWah'(l with 32 OI11)('('S P!'1' LOOD cuhic feet 
.110 living IlIit('s could IJl' fOllnd. The O\\,Ill'L' of the II01IS(' latel' 1'1!

poded, hO\\'P\"Pl' t ha I' a i\'w wen' st i II pI'eficnt. 
A l:ll'W' 1111l11bl'I' of Insl'et ieilles Inl\'c bl'cn tried:li' flll1li~al1tR, drl'l1chps, 

n.nd dusts, jn attel1lpts to cont1'ol mitcs in vtlrjou!; :;itnntiolls, 
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FmnGATION AT PEAK HEAT 

The tlwory in fn1l1i~al ion nt l)('ak he:lt is thnt prsts thai have Slll' 

\'in'(l till' hrat uJl to thai' tilll(' will hnvp hN'1l dl'i\'PIl Ollt of till' l'OInpost 
to SOlllr place wlll'l'e tlH'Y ('all br I'pa('hrd and killrd hy tilt' flllni~ant. 
The fllllli!!ants an' nlso I II 0 I'l' l,jl'l'('Un' al' hi!!h tl'lI1pel'alures. Either 
hydrocyanie-acicl /!ns or SUli'III' dioxide is II':(I(\. 

Hydrocyanie acirt /!as may 1Jt' !!l'lIl'I'ated in seyernl ways, but the 
lw:-;t all things eonsi<it'l'cll. is thc pot IIlrthod UI-'ill!! not Il'ss than H 
OUJl('PS of sodiunl eyanidl'. 1.2 fillid (IIIII('PS oj';.:ulfuri(' aeitl «(HjO Ballln{-), 
nnd Hj flllitl ounccs of watel' 1)('1' 1.000 (,lliJil' fl'l't (·n· III l'xpel'illwnts 
with eyanide :fltrlli!!ation undel' 1I11Jshl'oOIll-hollsr eonditiollsit was 
l'011 lid (.i) that mitt's ill a fllllli!!ation ehambrr brou!!ht frolll 75° or HOC 
to WOo F. (abollt til<' IC'lIlp('l'atlll'p on lilt' flool' of 1111l.s111'(){)1I\ 11011se[' 
dlll'in!! tlIP lll'at) in from (j to 8 hOlll's. 1wlt! at 100° for 7 10 !) 1101l1'S, 

and 1'11111 i!!:t!t'd wi til hyd I'Ol'ya ni(' acid gas. \WI'P ki 11r.'r\ hy a coIlC('Il
tration l'l'aehin!! iHi IlIg. pt'I' liter, with a mean of 1.67 mg., and 
reqllil'ing -\-1· IIlillutrs 10 dl'op to 0.,', Ill!!. Ill'r liter. 

Sulfur dioxide !!as i,; !!t'lH'ratp(l by hlll"llill/! a good wade of flowl'rs 
of sllifllr ill allY OIH' of ['(',,('ral dif1'l'\"l'nt ways (:j. o. and 7). In 
;.!ulfllr fllllli!!atioll it waf' i'01I11<l U) thai milrs w('\'(' killt'(l in t1lC 
i'UlIli!!ation challlhl'r at l:W F. alld no pl'l"l'l'nt rel:ltin' hlll1lillity h~' 
a ('olll'l'ntratioll oJ nbollt (j IIlg. pC'r liter. "with a nwan of abollt !3.H 
Ill!!.. and rl'qllirin!! about {j;i Illinutp,: to drop to \.;i 111!!. pl'r litt'l". 
rn<lpr the condit ions found ill I1l1lShrOOlIl hOIISl'S bet\\"t'l'n fillin!!s 
(TO:-HO" and l-iO to :)() IWI"(,(,l1t rl'latin' hlllllidity). COIll"l'ntTatiolls 
of {J\'er 10 Ill/!. Jll'I' liter mC'n' n('['l'~~ary to obtain ("Ollt rol of mites. 

In exp('I'i 111('11 ts ill llIush rool1l hOllsPS :II twa k llt'a tit \Y:l~ i!oll n<1 
yery <lillieult to bllrn sldfm fast l'noll!!h to obtain a 100-lwreent. 
1rth:l1 ('onc(,lltTntioll b('(':lllse of the r:lpil1 nbsorptioll of tite ~as by 
titC' llloistlH'l' withill thl' hOllse. III i'lIllli!!alioll with hy(lI'O(,Y:lnie Heicl 
!!.:1': tht' abRorptioll of the ~ns is abollt :IS rapid as with, ':1di'lIr fl\lllif!a
IIOIl bllt a lar!!l' \-uillme 0+ thl' g:ll:' JIlily be gPIIC'ratell fastel', rei:iultmg 
in high peak l'Ollcelltratiolls. -

FI';\IlGANTS TESTED 

The Illor(' i III port a nt of the fUlJligants triC'(1 were as follows: 

~[etll~-I i';alil"ylate.
Alllll1C1l1ia g:t:<. 
Naphlh:t 1(>11('.e:t rhOil <lisullilll', Nit-ol illP, ('it hpr lJurllPLl HS a slIIudge('arholl Ictr:whlllridl'. 

or hoil .. d off..(·hlol·opi(-rin. 
Ort 11011 ich lortll )('ltz('lIe.Elhylpll(' dichloride. 
1'a radic·hlorolll'IIZl'lIe.1·:t·hylpll(' llioxidc. 
P~Tillilil"Fonn:tlill. Sulfur dioxidp.Hpx:tclllo)"lwi h:t n('. 
'l'ptTa hyd rOIl:tvlt i ha IplI('.

1I~'dr()('Y:1I1ie :wid gas. 
Tridlll)rot'lh~'I(,II'""

~I('lhyl bl"Otnitle. 

Of I'hrf;c ·t'\llllip.::Int~ hYlll'()C'ynnic acid !!as is tlH~ OIH' most lIsl.'(l ill 
l\l\lsh l'OOIl I \to\l,:ps. It will illjul'P 1lillShl'ool\ls if IISt'<1 ill dusa!!l'i:i all 
:.ullicipnt: to kill IIlitt's alld is tlll'l'l'fol'(' \I~(lr1 befol'C' ::pawll if; illll'o- WI 
d\l('('(\ and ",hill' the hOllS!.' is at pl'ak l\l'aL :-;\I!fUI' dioxidp is also 
t'fl'l'ctin~ at this tinH'. bllt it ]ikcwi~(' eallllot be mwd whrll \II\lshrooms 
al'e prci:iI'IlL Flllllig'atioll at ppnk hpat with thcsc two matcria\i:i was 
diSCllssed in the fOl'('going Sl'etiOIl. 
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NicoLine is w;ed as a snJlHlge to some extpM. but it ki lis irw mites, 
and it rt'sidts in tlte absorption of considerable quantities of nicotine 
bv th(' mushrooms. 

"Pal'adiehlol'obenz(>ne is sonwtimes IIse<1 fol' mitr ('on(,'o1. Capsar 
(1) )'(>('0111111('1](15 11h to 2 pounds )('1' 400 squal'e fppt of bpd space, 
sprinkled OYCI.' til(' well-dried bpt\s. the lH)uSP to lw 1ightly clOSl'd for 
-:18 hOlll'S and tllis (J'('ntnll'llt to b(> l'l'peatl'(1 aftc'r 10 days. Spl'palling 
muslin 0\'('1' th(> infl'stNl pOI'tiuns of tltl' bl'<iR. bl't)adl'as(ing 11ll' Jl1H

t('rinl o\"(~l' this. and cOYl'l'ing the "whole wil h 1f('\\'Sp:l(lPI'S for Sl'\'('/'I11 

days has n Iso bl'('n 1'('(,OIHllll'II(/Pfl. Onl" a fl'\\" mil('s wert' kill('d a.nd 
nlllshroollis wel'(' d:llllngl'd \1'11('11 ('XPOSl'« fol' ..J.H ltOlll'S t.o 1 pound 
of parat1ichlol'ob('llzl'll(' 1)l'I' 1.000 (,lIbil' i'(lpf of airspace. TIlt' lJla
tpl'ial was e\'npol'ah'(I by SI}['('adin!! IL shallo\\" la~'('1' in a tmy bd'ol'c 
an ei('(:tr'ic :fan. ~pa\\'n was apparl'lItly injllJ'('d. also, as tlte npxt 
flush of ll111shl'ooll1s \\'as a \\'('('k 01' nJOI'C l:ttt' in nPPclll'ill!!. 

Rl'ad (,J:'?) noll'S thaI lIIit('s \\'('t'(, l'ontl'Oll('d in S)I:I\\'11('(1. uneasN1 
Jllushroom beds by llsing naphthalt'l1(, at Ihe I'ate of 4 Oltlll'PS jll'L' 

1.000 ('lillie i'('pt of ail' spa('(" lloinjJlI'Y to tltl' spawlJ l't'slt\tilJ,!!. He 
l'(,('OIll!11('IHls thaI' it be S('a ItNt'\! in (h(\ a [[(\\'\\'a y;; bpI W('(lll Huslll's.. 
PYI'icli!lP IJ:ls !!in'n t'xt,(,lh'l1t l'('slllls ill till' 1;1 !Jo):a tOI'Y. but its odor 
is' pxtn'IlIPly objl'elionable ilnd la:'ting in nlllsltl'O()ill I;ousp;;, 1\rt'tltyl 
bl'omi([(' must be uspd at tIll' I'ah' of ;~ P()llllt\;.; !j('l' 1.000 (,llbi(' fl't't 
of air spate to control IlIilp;.;. alld thi:-; dos:t!!(, d:tlllagt'S th(' spn\\"n 
badly. li'ol'tl1alin is of lill/l' \':111)(' a!!ainsl mitps and kills till' lllusll
roon;". Of the ot Ill'r 1'1 illl i~n 111 s Iistl:d. Ron Il' a I'P too l'xpC'llsi \'t' 01' too 
dnng(,I'OllS to ltSP. othcl's dalll:!!!(' tilt' IlJlIsltl'OOtllS alld spaWll. and tl 

j'c\\,'ha\'p not bl'elJ in UH' PllOllglt to b(' (If ('t'l'laiJl \'alue, FUlIli!!ants, 
as a rule, do lIot pt'lI('tl'all' illlo the lI11IShl'llOlll beds fat' enough to 
kill mites within I he ('om po:,!. 

INSECTICIDAL DUSTS Ai'm DRENCHES 

The foUc)\\'illf}, matt'l'in Is W('I'l' tf'stNl pither as sprays or drpl1el1Cs, or 
as dusts for the~'olltrol of lIlllshroom mites: 

. \IIJ1IlI)JIin SOIUtiUII, Xi('oiillC (1'I'('p) . 

Anilino, Xitoiill(' hl'lllollitC. 

Borax. Ni('Of i ne lwnl, 

('n rl)olic acid. :-':it'OI illl' sult'atp ;::ulutinn and l)n;::ls. 

(':II:hon disnllWI', pUl'e, in pnlulsion;::, Oils, oil "llllllsiuIlS, ilnd uil-l)lIs\'\l ill 

nnt! lllixl'tl with )J:lphlhnl('n('. s\'('! il'i tll'R 
en listie pO/lish 01' soda, 1'h('lIol hiazilH'. 
( 'h 101'n1 h.\"d ra t.e. I'II('II()X;J 1h i i II. 
('1Ilol'ide of lilllo. 1-1 'hcn,m IZil-2-n:l ph th~'Jn III inc. 
CI'(lo;::ote. 1'111 hnlil' gIY('I'I',\'1 alk.l'd l'l'sill. 
('!'psol (she,'p dip), 1'1'I'('lhl'lllll exll':l<:t in lIusts alld in 
])pl'I'is, ",Me!' extmcts nnd dusts. ·dl'\'lIc1lPs. 
Di('hl(li'ol'ih~'l ('t1H'I'. PSI'l'! lintm powd('I'. 
Dinit l'o-O-('~'('1()h(,x~'J 1111/'1101, Qllassia. 

l,4-DiuitL'osollipel'azinc, 8nlt :ll1d HnJt SOluliolls. 

l~ol'llialin. Soap ;;olntioll, 

GasOli!lC. Sulf(llUltCll Lorol, 

H('llpiJ(lJ'o, SnlfuJ'. 

1(('I'o;::cno. 'J'l1 ill('yaml tc: 

)Inle fel'n extract. 'l'oil:w('1) ["lOw\lpr. 

~Ipthyl alcohol. Tlll'lll'lIl iIII'. 

Methyl Sa Ii ('yin te, 

1 A IlI'oP!'i"ta!'," pl'l>paration of nn oil~' nutll!'l> contuining nn organic nlio('~'aJlate, the 

cOIIIPusition vf which i~ 11111: knoll'lI. 

http:i\lUSHROO.MS
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As eontrols for mi(C's ill mllshroolll hOllses, most of these materials 
may \)C' elilllillah,(1 at ollce. AltllOU:rh oils of \-ariou;; types han.' lJl'en 
mied sll("c'('ssfully they nre (0 \w a\'oided, as continued lIse of oils or 
oil-baH' i llS!'t'\ iei<i('s ('\'C'nllr:t lly leads to troll bII' in the form of ddol'lllCd 
a n\l C'l'aekC'd mush 1'0011 IS. Th is a pplies to the t h ioeya na tC' preparation 
as wC'11 as to the cOlmne]'cial fly sprays. Dl'l'l'i" 11usts and pxtracts in
jllre fll(' spawll. as doC's ('aJ'i)oll cli"lllfi<lein any 1'01'111 or ('ol1llJinatioll, 
'I'll\' laUC']' matprial is llllsa-t'e t-cl use hC'callse of tlw fire and explosion 
hazard ilH'oh'ed. Of the remaindC'I'~ carbolic aei(l. ('I'(>oso(C'. cl'('sol, and 
forrnaldphy(\C' kill tht' S]):n\'l1; SOI11C'. slleh as anililw, an' too poisonous 
to Ill' Il!"ed ::;a fC'ly by th(' an'ragp :rI'OWPI'; and others, sllch as hellebore, 
are of littlp or 110 y:t1Ilt' a:rainst Init(,!". 'flU' yil'ld of IlInshl'oolns was re
du('l'd by the IlS(, of phl'llOxa til i i n. l'xtrad of th Ilnc1I'rgod vine) ch loral 
hydrate, lIlale fC'1'I1 I'xtJ'aet, l-plwnylazo-2-nnphthyl:llnine, alld the 
two dillitl'o complltlltc1s 1ist(>(1. Of the YariOllS matprials tested to 
dnte. ollly nieot iIH'. P),I'Pthl'lllll, Illt'thyl snlieylale, and dichloroethyl 
('01('1' 11a\-c gi\'(~n good I'l'SltltS. 

TIH' llt'l' of n ieoti IH'. as 1(1);1('('0 pow(lel' (1 ]1C'I'('plii of n irot'i n('). 111 iXI'(l 
with the ('Ol1lpost at the I'atl' of (j to 10 Ollllces 1)('1' bllshrl before it is 
put ill the hOllse. has gin'n a t1pfillit,p iIH'l'('a:;e in yield. nlthough in the 
Iabol'ai'(lI'Y IItitl's feed fl'Pply on such cornpost and on that which has 
bCI'n Illixl'd 'with nicotil1\' bl'ntonite ol'nicotine l)('aL Nieotinc prepara
t iOlls appl il'll as (IllS!;; are ofl ittll' va luI' agai nsf mites. Nieotin(' Slllfa tl'. 
1 pal't of the .to-]1el'cPllt stTl'llgth to 10 01' ~o parts of watel'. has bl'pn 
llSl'(l by "nnw gJ'()\YPI's with fail' SlI(,('C'SS for contl'Ol of mites in 11.11 ('a 5('<1 

I11tlSIIJ'()()111 l)('ds. On pl'o<illeing 11111shl'OOl1l 1)(><1s fl'ce nicotine (,10 PPI'
('I'llt).l pal'! to GOO p:lrtS of 'water, applied once each weck at thel'ateof 
1 f]lmrt to 12 squal'(, :fl'pt of Iwd sp:l('e by means of a "1)J'inklillg (':In. 
g:l \'e n d('fin ite i Il(,l'etlse in yip1d ; in spite oHhe i~act that n ieoti ne. bping 
a mild flll1!!ieide. l'('t:lr(kc1 till' !!I'()wth of the l11yeplilll11 and did not 
!!in' a !!ol)(l kill of mitc's in tl1(' l'ahol'alory. Thi,;tr'patnwnt eannot \)p 
'l'p('oI1111wnde(1 a HI'I' the 11l1lt'hroolll Ill'ds l;pgin prodtwing, as the mush· 
l'oolllS I':lk(' up tile lliC'otine . 

.\n nlc()holi(' extTad of p),l'C'thrlll1l ('ontaining 2 1)(,I'('ent of total 
]lYl'l,thl'ins, diluted 1 part to 800 parts of water and applied in the 
s:in1\' m:IIlIlt'1' as lIi('otinl'. gun' a gn'alel' increase in yil'ld than did 
Ilicot ill('. 110 dalllaw' was dOlle to the S])Hwn: and as this matel'ial is 
1'(,latin'l.v 1lal'l1l\t'ss to C'OI1t'IIl1H'I'S, possible poisolling is not a fadm' 
ill its usc. Pyrethrul1l l1S(,t1 in this fashion kills relatively few mites 
but SPI'ntS to aet as a l'l'lwlll'nt. In the lahol'atol'Y. spawn ,,0 tn'ated was 
Il('al'lv frN' ()f mit('s within 2 hours. 

Di('hloJ'(wth:yl (,thel' and w:II('1' (1: luG), (,Illtr\sifil'd with gum 
aI'a hie alld a ppl i('d as a (1 rt'nl'h as clesC'l'i\Jl'd abo\'e fOl' lliC'ot i ne. kil1NI a 
high IWI'('entage of Illites in mushroom be(ls amI did not reduce the 
yield of mushl'ool1ls. Rimilal' It'str\ts wel'l' obt ainl'(1 with methyl sali
('y1atp alld \yal'<'I.' (1: liOO) , Ful't 11(>1' stlH1ies should be made with each 
or these materiah;. 

CONTROL BY THERMAL TREATMENTS 

Thermal tl'entnwllts in('lu(h' the uSP of l)oi1ing wah']', flame. or lin} 
~t('alll. Boilin!! wah'!' is uSl'd tiS nil 1'llIel'!!ellC'\' tTl'atlllPllt Oil bearill!! 
11IUshl'l)()ltl;; b('(I;; l)('tweell flushes. The b('lls sliollld \)C' allow{'\l to (!r':r 
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out SOIl1P\,"hat, the boiling walp)' appliP(1 IlIlt il tIl(' ('a~ill!! soil is m'lI 
Honked, I1m1 the beds H!!ain alloW('d to dry Ollt to til(' PJ'OPPl' dl'!!I'PC of 
moisture, This tJ'catIlH'II( kills onh' the mites Oil the hpil sl\da('(' and 
in the Yery top layer of tlw e:tsillg s()il. sin('(' only the lIppPJ' OIw-follJ'th 
Or one-('i!!hth inch i:.; hC'ated to lethal tpllI/lt'/'al lIJ'e, So appnJ'('lIt hal'1I1 
is donp, the HpaWl1 by thi:.; tl'l'atlll('nt. 

In SI?n're 1nft'stations flalllt' from a hl()\\'tol'l'lt j,.; !--()IIIl'liIllI'S played 
rapidly 0\'('1' tilt' slIrfn('p of 1Iw I)('cls b(,twecll flIIS!Jl'S, This Il'patlllPnt 
also kills only the llIitl's Oil til(' sul'f'acC', 

''''ith tlH' list' 01' 1in' st pam n1"0. on ly III itt's Oil Illp:'lI d'aC'(' of the' (':lsi ng 
soil an' killC'cl, En'n to obtain this kill tile sleallllllllst be applipd 
tlIHIC'l' ('onsit\p}'al>lc ))),(,)'NII'C, 
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