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IN T H E construetiun of a niu^hrooin house, vnw 
should bti taken to make the building as ti^lit as 
possible, with outlets capable of being tightly 

close<l. AII windows and ventilators should be 
screened with fine win* gauze; this forms an excel
lent prevention against the entrance of lK)th fungus 
grmls and the niiti's which they carry. 

Mushroom spawn should be purchased only from 
reliable dealers. 

The preparation of the com|>ost should be careful 
and thorough, and tln! temperature of the house 
shouhl be kept as low as jMJSsible, preferably below 
55° v., thus reducing to a mininunn the nmltiplica-
tion of any insects whit'h may Iw present. 

If the manure is carefully selected and prop<'rly 
coui[Misted and the temp*^raturft and moisture con
ditions are right, it should Bold(»m be, necessary U» 
resttrt to suf̂ h radical nieasurrs as finnigation, steril
ization, or the dratructitm of the beds. 



MUSHROOM PESTS AND HOW TO CONTROL THEM. 

Howbugs 9 
Slugs 11 
Crickets la 
Oener&l aummar; 13 

INTRODUCTION. 

CU L T I V A T E D mushrooms are subject to attack by a variety of 
pests, especially during warm weather. Some of these may be 

brought into the house in the compost of whicli the beds are com
posed, attaekliig the mushrooms through preference, while otliers 
feed normally upon mushrooms, and are attracted from the wild 
forms outside through the greater abundance of tlieir natui-al food 
plant in the cultivated beds. Injury by these pests frequently be
comes serious. This bulletin treats of the measures for the protection 
of the crop from such injury. 

The insect and other pests which usually attack cultivated mush
rooms, and those of which comphiints are most frequently made, 
may be divided roughly into four chvsses, namely, mushro(mi mag
gots, mites, springtails, and sowbugs. Of these the maggots are the 
most generally injurious, the mites following in order of importance, 
owing to the djHiculty with which their eradication is accomplished, 
and then come wpringtails and sowbugs in the order named. 

MUSHROOM MAGGOTS. 

The injurious forms commonly known as "mushroom maggots" 
are small, whitish or yellowish-white maggots, usually having black 
heads. They are the larvw, or young, of certain small, two-winged 
fungus gnats or flies, usually black or blackish in color, and belong
ing to several species.' They are minute, measuring only about one-
tenth inch in length and about one-eighth inch in spread of wings. 
They are rapid and prolific breeders, especially during warm weather, 

* The Hpccles at trnctinK the moHt a t ten t ion as pests a rc ftctara multineta Fel t , ffciara 
aiirarin Pelt, nnd AphiiirhorUi <illii<llholtrrln Folt (see Rn. I). They ln-loDK to tlip two 
(umillcs of filoK known im MycetophiUdac aud I'lioridae. 
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frecpiently occurring in mushroom houses so abundantly as to darken 
the windows. They nniy be readily confused, however, with gnats 
of the same genus which breed in manure or in greenhoust^ soil, and 
determinations of tlie species should always be nuide by a specialist. 

The life history of a mushroom nuifigot is about as follows: 
The eggs, of which cacli female is capable of laying nearly 1,000, 

generally are deposited at the juncture of Ihe stem and cap of the 
mushroom or in the manure or soil at its base. I n a warm tem
perature they may hatch within 3 days, but in colder weather 
this time is considerably extended. Upon hatching, the larvje bore 
at once into the stem or cap of the mushroom, soon riddling the 
cap and causing the "breaking ilown *' of the mushroom. On ac-

yf^ count of the perishable nature of their host 
jf J A they must necessarily pass through their trans-

(I// I formations quickly. The larvie fi>ed from 7 
My\^/ t " 10 days, by wdiich time the entire cap is 

Y V ^ / O / destroyed; they then enter the ground, each 

^ • • W ^ ^ spinning a slight silken cocoon just beneath 
y^^HBHnk^ ^ the surface, and pupate. The pupa stage lasts 

/ ^ y ^ J S j ^ ^ ^ ^ from 4 to 7 days, after which tlic insects 
1 ^ T H S emerge as adults and soon pair and lay eggs 
\ \ ^"'' *'̂ '̂  "*'̂ *' g'^^G^'ition. Owing to the im-
j \ mense number of eggs deposited and to the 

Fio. L—A mushnmm fl^. ^hort life cycb, the rapidity of their increase 
Aphiocimeta aibidihai- jg remarkable, so that the presence of only a 
trrin: -Mali'. Much en- / . , . , , i i . , 1 1 

larftcd. (Author's iiius- few lusects in the mushroom house at the he-
*''**'"°* ginning of the season may result in millions 

after the beginning of warm weather, thus effectually preventing 
the cultivation of mushrooms. 

CONTROL. 

Where it is possible to keep the temperature of the nnishroom 
house at 55° F. or to reduce it to that temperature upon indicati<ms 
of attack by maggots, damage by these pests is easily controlled. 
Otherwise it is evitlent that, in the control of the mushroom maggots, 
measures should be undertaken early in the season for their elimina
tion from the mushroom house and precautions observed against their 
subsequent entrance. These precautions should begin with the con-
Ktruetlon of the house or cellar. The building should be so con
structed as to permit of effective fumigation and shoidd be fitted with 
tight screens of fine wire gauze, suitable to prevent the ingreas of 
the fungus gnats. The gnats may also be brought into the house, 
through the agency of the manure used in the beds, especially if 
the compost is carelessly prepared. In large commercial houses the 
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care tnkcn to secure nniformily in the feriutntation cd' the compost 
renders improbable any di\uger from this source, sinev a uniform 
heat of 150^ F. or more is frequently attained in the process, this be
ing sufficient to desii-oy maggots and ntlu'i' pe>.ts which may be pi-es-
ent. In case of serious infestation of the compost before planting, 
however, it may he well to disinfect or sterilize this Bubstnnce by 
means of steam heat. This nuiy be u<Toni]>lished for ^m-A] houses by 
placing the manure or soil in vats or boxes through which siciim ]»i]ies 
are conducted. (See fig. 2.) In large mushrooni iKniscs, which are 
heated by steam, a numl»er of pipes iiiuy be Inid beneath the surface 
of the beds, in a manner similar to that u^ed in greenhouses fur 
aterilizing the soil of the benches. The manure should IM' heated to a 
temperatuie of l-V)"̂  F.. which will destroy all aninuil life occurring 
tlierein >\it!iout injniy to its capacity for pr'O'luciug nnishi'ooms. 
Fumigation w i t h 
c a r b o n disulpliid 
just pr-evi(nis to 
sjiawning is also 
productive of gooil 
results in destroy
ing maggots in the 
conipost. Thedisul-
phid should be used 
at a strength of 2 to 
4 IHlUuds t o 1.000 ^'''"- 2-— '̂̂ •'a"l̂ utC ''"X, nr KtiTlllj'i'r. for Oil- trcHtriii'iit "t cum-

, . . , ' poBt. (Authitr'K IIIuKtralidii.l 
cubic feet of space 
and should be evaporated in sbHllow pans placed in the highest 
ptirt of the house. Cftrhon (iiHulphUl h /vry hifmnmuhlc <iu<} fhe 
Uhcrated <j<in ix exphmii'e when broxujht into vQntart with fre oT 
sfiark^^ so that rare should he used to at'oid hrinyinfj any frc into 
the hmld'iiKj diirhxj the proctHH of finnSr/at/'on. 

One of the best methods for the destruction of the adults or flies in 
their occurrence in mushroom houses is fnniigidion with tobacco or 
nicotine preparations, sucli iis nre used in greenhouses. These should 
be used in accordance with the directions indicated on the package for a 
medium or heavy ftuuigation.' Used in this manner and ajtplird once 
a W"eek during the beai"ing season of liie nMishtdom bed. (his ujcthod 
has been so successful in ledming the number of Hies lliat very little 
damage, if any, resulted from the larvie. 

Fumigation with best (juidity fresh pyrelhnnn insect ])owdpr or 
dusting the powder oviir the beds is also effective against the nmsh-

' The proportion of nlcotfne in th« Beveral prepnratioDB v t r i o to lucli an extent that 
tiu MlanOarO How lias MM fet been formulated. 

I 
- t i 
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room maggots if taken iti time, but tobacco fiimigaticm may be 
considered standard for this use. 

THE MUSHROOM MITE. 

The mushroom mite ^ (fig. 3) is a minute, soft-bodied mite, smooth 
skimu'd, iinil white or whitisJi in cotoi-. It is closely alHeti (o tlie com
mon cheesi! niite - and le.sembles that species in ap[)ear-ance. I t is, if 

anything, more prolific, becom
ing at timesso abundant in mush
room beds as to cover tiie surface 
of the compost; when present in 
such nund)ers it is extremely 
desti-uctive, feeding upon the 
mushrooms in all stages and 
penetrating the beds and destroy
ing the mycelium.'' Indeed, in 
one case observed, the mycelium 
was destroyed as fast as it was 
produced. 

This species is undoubtedly the 
cause in many cases of tiie fail
ure of tlie spawn to i)ropagate, 
which is likely to be attributed 
to poor or weak spawn or to de
fective cultural contlitions. The 
minute size of the mites causes 
their presence to be overlooked 
and the failure of the spawn to 
produce mycelium is not under-

Fiii. a.™The muMhrooni mUe (Tyroutvphw stood, Kveu iiuder couditious 
lintnrri). m«hiy n.a«nim-.i. (na,.hs.) f,i,.„nible to the growth of the 

mycelium it is possible for the mites to increase to such an extent 
that the entire hvil may he killed out. 

Ilesides the injury to the mycelium, nnishroom mites cause damage 
to the fruiting bodies by eating into them, distorting or destroying 
the young gi-owtb. In the more nniture mushrooms the mites may be 
found clustered in grnups consisting of individuals of many sizes, 
usually hidden in the folds between the gills, where they burrow into 
the tissiu', causing the caps to break down. 

1 Tifyif/liiphiiit lintnrri 0»b. 
• Turiiiiluphuit »l»fi I.. 
•Tlif liTiii iiiyiflltmi, an used herein, l» appUefl to Ihe new Kmwth of spawn througb 

tb« cotnpoBt, an <lUtfrfuilati'd from tlie urlttlniil InRertiiiuH nf ttpawD. " 
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No direct observations on the life history of this species have been 
made, but judging from that of related species it is about as follows: 
The eggs, which are large in proportion to the size of the jnites, are 
laid in or about the mycelium or on the young developing caps. 
They hatch in a short time into the characteristic 6-legged young, 
which soon become mature. The time from the deposition of the 
egg to the maturity of the mite has not, so far us the writer knows, 
been worktd out accurately, but it undoubtedly occupies only a few 
days. I t is on this account that the mite is able to increase so rapidly, 
apparently as if by magic, and thus give rise to the theory of spon-
tfirieous generation sometimes advanced to explain this condition. 

Under certain conditions the hypopus or migratory stage is pro
duced. This stage, so far as known, is peculiar to the family Tyro-
glyphidae, to which this mite belongs, and is very remarkable. The 
mite develops a hard, chitinous covering, has no mouth parts, and is 
provided with short legs insufficient for walking. On the ventral 
surface of the body is an area provided with sucking disks, by means 
of which the hypopus attaches itself to an insect and is so transported 
to suitable breeding groimds in other localities. On arrival at a 
suitable breeding place the mite detaches itself from its insect host, 
molts, and soon becomes adult. During the hypopus stage the mite 
takes no food and causes no inj.ury to the insect which carries it. 
This peculiar stage is the mitural means for the distribution of the 
mite to new localities, and is in many cases responsible for its appear
ance in lociilities far from previously infested beds. 

In addition to the means mentioned above, the mite may obtain 
access to mushroom houses in infested compost or in spawn from 
infested houses. The greater part of the infestation, however, prob
ably takes place through the agency of the small flies which frequent 
nmshroom houses and which carry the hypopus stage of the mite 
from one house to another. 

REMEDIES. 

Little can be recommended for the control of the mushroom mite 
after if luis once become established in a house. Owing to the ol>senee 
of breathing pores it is practically unaffected by fumigants suitable 
for the control of other mushroom pests, wdiile applications of sul
phur, tobacco dust, and other insecticides to the beds seem only to 
prove slightly inconvenient to the mite. I t is one of the most stub
born pests encountered in mushroom culture, and may be brought 
into the house in almost any manure that is used for the bed. When 
in the hypopus stage it is capable of prolonged suspension of vitality 
and is likely to remain in tlie house for an almost unlimited time 
without death. The only measures, therefore, that may be considered 
ai'e those of prevention. 
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When a house oecomes infested all compost should be gathered 
with the utmost care, removed to the outside, and thoroughly disin
fected by drenching with boiling water, or it may be hauled to a dis
tance and spread upon the ground as fertilizer or destroyed by burn
ing. The ground occupied by the mushroom beds should be thor
oughly scalded, and the woodwork of the mushrooni house treated 
to a wash of creosote or crude carbolic acid, eitlier of which is repel
lent to the mites. After complete disinfeetiim has been accomplished 
the house should be screened, to guard against subsetjuent introduc
tion of the pest by means of flies. All manure fonning the beds 
should be steamed, according to the directions imder the head of 
" Mushroom maggots." Care should be used to i)urehase spawn 
coming from reliable sources. With these precautions it is unlikely 
that trouble will be experienced from the attacks of nnisliroom mites. 
Close watch should be kept, however, for any signs of their jjresence 
in the beds, and the compost destroyed upon their first abundant 
apjiearance, as it is impossible to secm-e good resiults with mushrooms 
when they are once thoroughly infestetl liy these, mites. All applica
tions of sufficient strength to destroy the mites are likewise injurious 
to the mushrooms, and it is futile to attempt to control them by any 
artificial means once the mushroom betl has become infested, as the 
mites are buried so deeply In the compost that no insecticide will 
reach them. 

A predacious mite, which belongs to another family,^ frequently 
occurs in beds infested by the mushroom mite, feeding upon the latter, 
and at times becoming so numerous as entirely to wipe out the pest. 
This predacious mite may be known by its longer legs and its manner 
of running swiftly over the compost or the mushrooms. Cases have 
been observed where it has occurred in such abundance as greatly to 
outnumber its host. I t does not attack the nmshrooms after the de-
structi<m of the niushrotmi mite, but seeks other feeding groimds or 
dies of starvation. 

SPRINGTAILS. 

At times the surface of a mushroom bed becomes alive with minute 
brown or black insects which, when disturbed, leap about like fleas 
in an extremely erratic manner. These are known as springtails, ' 
since the springing is performed by the aid of two short bristles 
situated on the end segment of the abd<)men. These insects (see fig. 
4) are often attracted to the manure used as compost, where they feed 
on the decaying vegetable nnitter present, but on occasion they may 
become very injm-ious in mushroom lumses. A correspondent in St. 
Louis, Mo., reported that in one of his mushroom houses a l>ed 150 

1 Oamasldae. 
' itrdflrcMlce «riH((/«!H. NlcoU't et al. 
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feet in length ha<l been conqdetely desti'oyed by these pe^ls. which 
attacked the unisbrooms as fast as tliey appcnred. hoiu'vcouibing them 
and rendei'ing them unfit for use. The method of attack of this in
sect is to feed up<ai the fruiting IxKUes of the nmshrooms. destroying 
lioth the gills and the caj). Hundreds may be found clustered upon 
a single mushroom and eating large cavities in the gills. I t api)ears 
to be a habit of these insects to congregate in large numbers on cn]>s 
which have been slightly injured, in which c;ise they rapidly destroy 
muslirooms wliieh would be readily salable if the injury were not con
tinued. AVhen they occur in large numbers they are likely to attack 
even the perfect nmshrooms, in aggravated eiist's destroying whtile 
bctls. 

Insects of this group (lass through no larval transformati<in. the 
form of the newly hatched young tK'ing similar to that tt( the adidt. 
They are thus likely to be injurious in the same 
manner thnntghout their life history. 

RKMKDIKS. 

The remedial measures applicable to the con
trol of springtails ai-e to a large extent i>reven-
tive, as these insects are somewhat difficult to 
destroy when once established in a mushroom IKMI. 

Springtailsaretpiite resistant to tobacco p()wders. 
but applications of "biduich" or pvretlu'mn in- Pia. 4.—A common in-
«.ct powcier to tl.o beds «re productive of some Vw:.!;;:,",,rl";::: 
good. As thev usually congri'gate near the sur- MmiKiiiiirK.'fi (AU-
face of the beds, fum'igntion with hydrm-ynnic- •'••"•«'""-'n-tion) 
acid gas accortling to the directions given in Farmers ' Bulletin (109 
will ])rove effective in reducing their numbers. The cyanid should 
be used at a strength of from li to 0 oinices to each 1,000 cubic feet 
of air space, which will not prove injurious to the myc^dium. The 
fmnigation should be applied after picking, as the gas " b u r n s " the 
caps severely, causing them to turn brown. 

By way of prevention, steaming ail manure, as previously sug
gested for other species, will de-stroy springtails. Where possible 
it is better to grow the mushrooms at a teuq>erature of about W'* 
F . than higher, since at low temperatures the springtails breed more 
slowly. Dusting the tops of the beils with powdered lime is also 
said to discourage attack by springtails. 

SOWBUGS. 

Considerable injury is often accomplished to mushroom beds 
through the attacks of oval, grayish or slate-colored creatures bear
ing seven pairs of legs. These creatures are not true insects, 
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although known variously by the terms " woodlice," sowbugs, and 
'•l)illbugs." Two species, the gi-eenhouse pillbug^ and the dooryard 
sowbng,- are illustrated in figures "», 6, and 7, 

Sowl)ugs fi-equent damjt, daik places, such as those beneath boards, 
in cidlars, and in the cracks of sidewalks. When disturbed, numy spe

cies roll up to form a ball, lying quite still 
until the danger is past. (See fig. 0.) During 
the night they issue from their hiding i)Iaces 
to feed upon decaying vegetable matter, molds, 
and other material present in damp soils, al-
tliough at times the roots of plants and even 
the green leaves are not eschewed. 

The young are carried about in a pouch, 
fornu(d by several modified anal plates on the 
abdomen of the female, until able to shift for 
themselves. Wlien released by the female the 
young are similar in appearance to the adults, 
although much smaller, 
and are likewise capable 
of damage. There is 
probably <)nly one gen
eration annually, the 

young maUin<:f their appearance in the spring 
and recpiiring one sunmier to reach maturity. 

TTie destruction occasioned by sowbugs is 
due to their attacks on the caps or fruiting 

bodies of mushrooms. 
These they attack while 
(|uite small, destroying 
them or injuring their 

appearance. They do not, as a rule, attack 
the mycelium, but eat holes in the young " but
tons," which, on tlie completion of the growth, 
become much larger and disfigure the product. 

Sowbugs are frefjuently carried into the 
mushroom house in compost which has been 
allowed to stand outsitle. The heat of the 
nnmure is relished by them, and they collect in 
numbers, remaining throughout the growth of 
the spawn and becoming injurious with the 
first growth of the mushrooms. The writer 

has seen sowbugs collected in nnimire piU's to siu-h an extent that 

F l o . 5. — Ttit' greeuhiiurui 
pUUmiC SArmiitliiiitdum 
vuli/art) extfniU'd. ^(ul•b 
<>nlarite(j. (Aotbor'BllluH-
t ra t lun . ) 

Fid. 0. — The KreenhouBe 
pUlbug {ArtnadiUidium 
luli/arci ( M i n t r a c t e d . 
Murh eiiliirEcd. (Au-
thor'H lUuHtratioti.) 

F l o . 7 , - -Ouor j an l MIIWIHIK 
{I'orvfllii) I'liiiKt. .Mtii^Ii 
enlnrBwl. (AuthorH llliis-
t ra t iou.) 

^ArmadUUdlum rulffam LatreUle. 
'FarceHio l ac rU Koch. 
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numbers aggregating a pint or more in quantity might have been 
collected from a sliovelful of material. 

REMEDIES. 

Where the mushroom house is small in extent it is possible mate
rially to reduce the numbers of sowbugs by means of hand picking. 
The house may be visited at night, when by the aid of a lantern 
numbei-s of sowbugs may be seen crawling about on the earthen casing 
of the beds and upon the boards and supports of the benches. These 
may be destroyed with a small wooden paddle. 

I t is also possible to secure good results by pouring hot water along 
the cracks in the boards and in other places where the " bugs " may 
be concealed by day. This is effective in small establishments, but is 
somewdiat <lifficult of application in large houses. In such a case 
fumigation with hydrocyanic-acid gas is an effective remedy. 

Another method is to cut small pieces of raw potato, plastering 
the wet surface with Paris green, and laying them about on the beds 
in the localities affected by the sowbugs. This method is frequently 
successful in entirely ridding houses of this pest. 

A modification of this treatment successfully used by the writer 
in the destr\iction of sowbiigs in greenhouse benches is the applica
tion of the ordinary poisoned-bran mash commonly recommended 
for the destruction of cutworms and grasshoppers. This bait is pre
pared as follows: •. , -. 

Bran pounds 25 
Paris RFpen or white nrsenlc do 1 
OrniiKes or lemons do 6 
Cheap strap or molasses qunrts__ 2 
Water gallons.- 4 

The bran should be placed in a washtub or similar container and 
the poison added wdiile dry. These should be thoroughly mixed and 
then the water, to which has been added the sirup and the finely 
chopped fruit, should be stirred into the mixture until a wet mash 
is formed. After the mash is allowed to stand an hour or two, it 
may be scattered thinly on the infested beds. 

••'•• ••' '̂ •-̂ •- • -•-•• •- -- SLUGS. • --

The appearance of conspicuous, ragged holes eaten into the caps of 
mushrooms (see illustration on title page) during the night may 
often be traced to the presence of the large imported garden slug.^ 
These unpleasant creatures are extremly fond of mushrooms, issuing 
from their hiding places toward evening, and, leaving a trail of slime 
behind them, proceeding in search of their favorite food. 

^ Limax moj-lmus L. 
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The damage to mushrooms is not confined to the cultivated species, 
but may frequently Ij^ observed to those growing in woods and 
fields. I t is characterized by the rough, gouged-out appeai-ance of 
the holes, which seem as though excavated by a mouse or rat. The 
creature itself resembles a shell-less snail from 2 to 7 inches in length 
and is grayish brown to pitchy black in color, usually with numerous 
elongate black spots. The eyes are borne on two pedicels or stalks 
which ai-e retracted within the body when the moUusk is disturbed. 

The imported garden slug deposits its large, round, transi>arent, 
yellowish eggs in gelatinous clusters beneath boards or refuse over 
moist earth. There is <me brood t'ach year, the young hatching in 
the spring and becoming half grown by fall. As with other mol-
hisks, life extends over a period of several years. The individuals 
usually frequent moist spots in gardens or lawns and feed on the 
herbage, but frequently they invade mu.shroom houses, where their 
injury becomes almost immediately noticeable. 

REMEDIES. 

Tlie usual remedies for slugs, tra[jping by means of poisoned or 
other baits, are inapplicable when these creatures occur in mush
room houses, since they prefer fresh mushrooms to any other food 
wiiich might be used. I t is therefore necessary to use hand methods 
of collection, such as are mentioned under the head of " Sowbugs." 
Such measures should be undertaken as soon as the injury is noticed, 
for if individuals are allowed to breed in the house their elimination 
will be much more difficult. Advantage may be taken of the habit 
of these slugs of retiirning to the same place of concealment each 
day, and they may lie songht out with a lantern and destroyed or 
captured during the night while engaged in feeding. They are 
repelled by dust, powdered lime, or ashes and will not cross a line 
composed of one of these substances. Small beds may thus be pro
tected from their ravages—for a time at least. Pulverized salt is 
another valuable deterrent. 

CRICKETS. 

Ahiong other injurious forms which at times attack mushroom 
beds, certain crickets are reported as eating into the caps of the 
mushrooms.* 

The remedies for crickets in their injurious occurrence are the 
same as those recommended for sowbugs. Potatoes and carrots may 
be minced before the Paris green is applied, in order that a some
what thicker coat may be secured. 

> On the Parlflc const a sprcles known Rolentlflrally RH OeuthophVuH pariflnm Thorn, 
has been reported as causing extensive injury to culttvalcd muBliroom bpdH. 
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GENERAL SUMMARY. 

In the construction of a mushroom housi'. care should be taken to 
make the building as tight as ])ossible. w ith outlets capable nl' being 
(iglitly closed. All windows and ventilators sh<ndd be st-reened with 
fine wire gauze; this forms an excellent preventicui against tlie en
trance of both fmigus gnats and the miles which they carry, as i)re-
vi(msly mentioned. The importance of i)urcbasing spawn from re
liable dealers may be eniplnisized here. The preparatifui of the com
post should be careful and tliorough, and the temperatuie of the 
house should be kept as low as possible, preferably below Tt.'i'̂  V., 
as at a low temperature all insects are more or less <lonnant, antl their 
otherwise rapid muitipiieatiim is tIuMei>y reduced to a minimum, 
witli corresponding reduction in infestation. Using 'carefully se
lected manure, piopcrly composted, ami with i)roi)er temperature and 
nu)isture conditions, there should be little necessity for the railical 
measures of fumigation, sterilization, or destruction of the beds. 



PUBLICATIONS OF THE U. S. DEPARTMENT OF AGRICULTURE 
RELATING TO INSECTS INJURIOUS TO TRUCK CROPS. 

AVAI1.AHI.E FOR FREE UI8TKIBUT10N BY THE DEPARTMENT. 

Common White Grabs. (Fnrmenn' KuHetiii r>43.) 
I'liliitn Tii1)er Moth, (Farniei 's ' Itilllctlii r>r)7.) 
S([UitMh-vini' IViirer. (FariiUTs' ItiilU'llii <SUH.) 
(irtisshupiHTM imil MiPlr Control on Supar ItcftH iinil Truck Crops. (Fa rmer s ' 

IluUelIrt <!1U.) 
Full Army Worm, or " Grass Worm," and I t s C»aitrol. (Fiirtiiers" ItulU'tln 7.VJ.) 
False ChUicli HUK iiiiil Meiisures for Contn)lllnj; It. {Farmers ' UuUetlik 702.) 
CoTiinmn <'iil)tniKe Worcii. ( r u n n e r s ' Itiitlelin 7fitl.) 
Ciirtus Sdliitliiii us nil Aillu'Mlve la Arsciilral Spniys Tor Insin-ts. (Depar tment 

Itiilletlii \m.) 
(jnassitii lis 11 ('tintm-r Inseitlriile. (l>epnrt lueiit HnUetlti ItT).) 
In.sects .\ffectln;: Ve;,'etable Cnips In I'la'Pi Itlcn. ( Depiirlment llulletln 192.) 
K}.Tplani I.a<-f-liu;;. ( Departineiil r>ullerln 2 t̂U.) 
ItcHtt Mai:^ni)s INK I iliiw li> Conlr-ol Tlieni. ( KiitomoluKy Clrealur G3.) 
Melon Aphis. (KntomnloKy Circular 80.) 

rOK SALE BY THE BUPBBINTENUENT OF DOCUMENTS. GOVERNMENT PRINTING 
OFnCE, WASHINGTON, D. C. 

Cotton BoIIwonn. (FurmtTS* Iiulh' t la 200.) I'riee, 5 cents. 
SiiKiir-lMH't Tliri[)s. (ni 'pnrtinenr Ilulletin 421.) Price, 5 cents. 
KtJKptaiU 'I'orlolse IUH'IU'. I hcpar t ineat Itullelln 422.) Price, 5 <-ent8, 
Stniwlierry Weevil. (Knliannltiiry Circular 21.) Price. 5 cents. l 
SlrliH-d Ciicamtier Hi-ellc. (Knhanoto^'y (Mn-uliir HI.) Price, Ti eenta, 
Stpiash-vlnc llnrer. ( Kiiliuniilo^y <'lrculiir IIS.) I'rice, .''i cents, 
Connnon Squash Iliit:. (ICatuinoloyy Clrcnlar ^t).> I'rtce, 5 ceiUs. 
Pen Aphis. (KntniaiiloKy ('irciilar A'X rev.) Price, ."i cents. 
firetMituHisc Wlilt«* Kly. (Kntnmolnny Clrciiljir . " . ) Price, f> cents. 
IiaiMirlcil Calihaire Wnrni. (Kntinn(>l(i}:y Cirriiliir *J(t.) Price. R <'entB. 
CiihliHi;e l lair-wnrni. (Kninnmloyy (~'irculiir (12.) Price. r> cents. 
(^ilonuln I'litntn Hectic, l Kntoiiiiilo^'y <'lrcn!iir S7.) I'rh'e. fi cents, 
AMpiiniyus Hectics. ( F,ntnrai>liij.'y Clrcuiar Itt2.) Price. .I ct^nts. 
Hiirl<Hinin ('iil)liMi:c Hmr. (I'lnt'anol.nry Circnliir 1o;i.) l'ri<'c. "t rents . 
Conunnn Uvi\ Spider. ( Knli>iiiolo;:y l^irciitar 104.) Price, H cents, 
.\spiirHK>is Miner. ( Knlnaiolnny Clrcalar l'C>.) Price, .'i cents. 
Piitiitii-tulH-r Mnth. (Kntinnoidny t ' l r . u l a r MV2.) Price, r> cents. 
Flnur Paste as ("nntnil fnr Ited .Spiilers and as Spreader for r n iuac t Insectl-

CMPH. (KiitiimoloKy C l n u l n r UMJ.t I'rh-e, r> cents. 
Foil Army Worm and VarlcKate*! Cntwurm. (Kntonmlocy Bnltetln 20. n. s.> 

Price. !i (vnl.H. 
Some Insc<-ts Injurlnns to Vcjjetahic ("nips, (Fntomolo;:y HnUctln Xi. n. s.) 

Prlr-e. 10 cents. 
llrlef .\cconiit of I'riaciptd Insect Kiicmles of Sugar Hevt. (Kntomolofty Bid-

let In 43.) PritT*, r> ceiUs. 
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Notes on Pepper Weevil. (Entomology Bulletin 63, Pt . V.) Price, 5 cents. 
S t rawberry Weevil In South-central Sta tes In 1905. (Entomology Bullet in 63, 

Pt. VI.) Price, f) cents. 
Smne Insects Injur ious to Truck Crops. (Entomology Bulletin C6, 7 pts.) 

Price. 20 cents. 
Asparagus Miner ; Notes on Asparngus. Beetles. (F.ntomology Bulletin 66. 

Pt, I.) Price, 5 cents. 
Water-cress Sowhug; Water-cress I^eaf-beetle. (Entomology Bulletin G6, Pt . 

i r . ) Price. r> cents. 
Cranberry Spanworm; Striped Garden Caterpil lar . (Entomology Bulletin 66, 

Pt. I I I . ) Price, 5 cents. 
Leafhoppers of Sugar Beet anil Their Kelatlon to " C u r l y Trf^af" Condition. 

(Kntoujfilogy Bnlletln (H!, Pt . IV.) Price, 10 cents. 
Semltroplcal Army Worm. (Entomology Bulletin 66, I*t. V.) Price, H cents. 
Hop Flpu-heetle. (Entomology Bulletin 66, Pt. YT.) Price, 10 cents. 
Miscellaneous Notes on Truck-crop Insects. (Entomology Bulletin 66, Pt . VII . ) 

Price, 5 cents. 
Some Insects Injurious to Truck (Irops. (Entomology Bulletin 82, 7 pts.) 

Price, 20 cents. 
Colorado Potato Beetle la Virginia in lOOS. (Entomology Bullet in 82, Pt. I.) 

Price, .5 cents. 
Pai'snip Leaf-miner. Parsley Stalk Weevil, and Celery Cnterplliar. (Ento

mology Bulletin 82, Pt. II .) Price, r» cents. 
Linia-boan Pod-borer and Yellow-neckeii Flea-beetle. (Entomology Bulletin 82, 

Pt. I I L ) Price, 5 cents. 
Life History and Control of Hop Flea-beetle. (Entomology Bullet in 82, Pt . IV.) 

Price, 10 cents. 
Biologic and E<'onomIc Notes on Yellow-bear Caterpil lar . (Entomology Bul

letin 82, Pt. V.) Price, 5 cents. 
Notes on Cucumber Beet les ; Biologic Notes on Siiecies of Diabrotica in Southern 

Texas. (Entomology Bulletin 82, Pt . VI.) Price, H cents. 
Notes on Various Truck-<'rop Insects. (Entomology Bulletin 82, Pt. VII . ) 

Price, !> cents. 
Hawai ian Beet Webworm. (Entomology Bulletin 109, Pt . I.) I 'rice, 5 cents. 
Southern Beet Webworm. (Entomology Bulletin 109, Pt . I I . ) Price, 5 cents. 
Importetl Cabbage Webworm. (Entomology- Bulletin 100, Pt . I I I . ) Price, 5 

cents. 
Little-known Cutworm. (Entomology Bulletin 109, Pt . IV.) Price, 5 cents. 
Ar.senlte of Zinc and I-end Chronaite as Uemedles Against Colorado Pota to 

Beetle. (Entcanology Bulletin 100, Pt . V.) Price, 5 cents. 
Sugar-beet Webworm. (Entomology Bulletin 109, Pt . VI.) Price, 5 cents. 
IIorse-ra<lish Webworm, (Enhaaology Bulletin 109, Pt . VII . ) Price, r. cents. 
Hop .Vphis in Pacilic Region. (Entomology JSuiletin 111.) Prici*. 5 cents. 
H.'d Spider on Hops Iti the Sacramento Valley of California. (Entomologj' 

Uullctin 117.) Price, l."* cents. 
Bean Tlirips. (Entomology Bulletin 118.) Price. 10 cents. 
Prel iminary Report on Sugnr-bwt Wireworm. (Enttmiology Bulletin 123.) 

Price, 2.") cents. 
Spotted Beet Wel>worni. (Entomologj- Bulletin 127. Pt . I.) Price, .5 cents. 
Strlpoil Beet Caterpil lar . (Entimiology Bulletin 127. Pt . I I . ) Price, 5 cents. 



PUBLICATIONS OF THE U. S. DEPARTMENT OF AGRICULTURE 
RELATING TO MUSHROOMS. 

AVAILABLE FOR FREE UISTRIBUTION BY THE DEPARTMENT. 

Cultivation of Mushro(ans. (Fa rmer s ' Builetin 204.) 
Some ComnuHi Edible and Poisonous Mushrooms. (Fa rmers ' Bulletin 706.) 

FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS. GOVERNMENT PRINTING 
OFFICE. WASHINGTON. D. C. 

(Irowlug Mushrooms for Home I 'se. {In Farmers ' ButlcUii 'SX\.) Price, ." 
cents. 

Mycogone Disease ot Mushrooms and I ts Control. • (I )cpai-|ment Bulletin 127.) 
Price. 10 cents. 

MiisliriHims and ( X I H T (^oinnioii l''ungi. (I»c]nirtTnciil I'.ullctln 17r».) Price. 'AO 
cents. 

Four Kdilile Mushrooms. (In Iteport Depar tment of Agriculture for 3S93.1 
Price. SO cents. 

Fcnir Edible .Mushrooms of llie Pnited Slates. {In Report depar tmen t of Agri
culture for 1S01.) I'rice. $1. 

Aru.slirooms of the United States. {In Report 1 )cpartnietil of .\grleuHiire fur 
1890.) Price, .$1. 

Observathms mi Becent Cases of Mushrooni Pol.soning in District of Coluiiihia. 
(Botany Cir<-ular 13.) Price, ii cents. 

Principles of Muslirocaa (Growing antl Si)awn Making. (Plant Industry Bul
letins.'").) Price, 10 cents. 

Some Kdlble tmd Poisonous Fungi. {In Depar tment of Agriculture YearbtMik 
for ISO") Price, 60 cents. 
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