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LETTER OF TRANSMITTAL.

L. S. DEPARTMENT OF AGRICULTURE.

DIvIsIOx OF ETOMIOLOGY,
Wfas/hington-,i D. (. Ne >tenderi 7, 1900.

SIR: I have the honor to transmit herewith the manuscript of the

proceedings of the twelfth annual meeting of the Association of Eco-
nomic Entomologists, which was held at New York Citv June 22 and
23, 1900. From the fact that the papers presented at the meetings of
this Association are always of the greatest economic importance, the
Department has hitherto published the secretary's reports as bulletins
of this Division. I therefore recommend the publication of the present
report as Bulletin No. 26. new series.

Res pectfullv. L. 0. HOWARD.

En tom ologist.

Hon. JAMES MTILSON.
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TWEtLFTHI ANNUAL MEETING 'IF T{H; .\SS 'l.\TION (
I'( )N7OM IC E'NT( )M)01)UlSTS.

1Vl!NINt, ES'E ION, FR IILI ). .1 (WE 7..:, 1.pi.

Tle A csiattion it in1 r'oolit 6is. SchierIlerhorn I tall. (' )lmnihinia

Vliivirsity. New Yorvk ('itv. at 10 a.. 111., .Junew 22. 1000.

"I 10c t'10 c«i1 W 10' ll ltlber1" W crc il ltll:lc8001 110 a tlc 10 ic, lon :

Vjice-PIrcsideit ('. P. (iillettte. 1'ort (' 0llinls ('olo.: ccretary" P A. II.

Kir"kland. I .11allen. ,1 .11s . . F . lhat1r;"css. .11ldenil ~ . ;as . H. S. ('lif-

to o. W as~inglrton. 1). ('.; .1. 11. ('c nistckl. Ithamc t . . ; . :E. 1'. Feclt.

Albany. \. Y".: 11I. Tl. Fernait Ild . Amber 1"t. Alas .: .hunesc F lcetcher,
()ttawna. ( 'anada: A. I). Ilopkiusil. AIlr!..antown. WN. Va.: 1. (I).

IIlowa-;rd. Washlling;ton. 1). ('. ; W . (i. Johnson.~il ('c llege Park~l. ld1.:;

Trevor 1K ilictiel. Sl'eatttle. Waisl.: ('. 1'. I c ounisbuat rv. ('ape 'Iownt. Souaithi

Afr1ic"a: .1. L.. Qual~lintancec. E xper"1itlt lt. ( ,1.: F'. W . Haw~lc. I)1)hant

\. I .1. :E. 1 ). Sand rcson. 11 Newarltk. 1)cl.: W . 11. Scoct t. .Attlnta. (la.:;

Frantiklinl Sherman.1t1 jr1.. Ithnuc"a. N. Y".: ('. II. Shopson.11 Ithna N~c,,. Y.:

Illeiiry Skiiner'. P'hilcadel >hiia. 1',1.; :. 1H. South ick. Ncew% Yo1rk ('ity:

F'. Al. Webs},ter, Wosc ter." ()hlim, ('. .11. Weed . 1)urh~l~ul. \. I1I.: ('. W .
Woodwar~c~lth., liertkcelcev. ('atl.

In1 the abs:cnce cof P'residen~it Bruner~l. V icec-Prsc iden~it (iillettc" callldc
tlhe mitigctIII" to order, anl asked MIr. IIowaLrl to take the chair.

V'icec-Prsc iden~lt (iillcettc" rea;ll thec follow ino- addlcress:

OBJECTS OF THE ASSOCIATION OF ECONOMIC ENTOMOLOGISTS.

.V (cLARlENc E I. rILLETTE, Frr/ ( '/H.1', ('o1 .

No one reorrets more than myself that our honored( 1)residelt and
genial friend. PIrofessor Brunier, has found it impossibIlIe to b)(e wvith 11

on this occ(a5iO1, or to preparle anH address for our i lsti'llctiOIn an1d

Eilt e rtan111 Inlenlit.

It is at the request of Professor Bruner and our11 worthy secretary
that I am offering this hastily prepared substitute for a presidIenti al
address, that we may appear to live up to our constitution and1 time-
1oo( usto1.
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While it is no small task that is placed upon me. I am mindful of
the fact that it is no small honor to be permitted to deliver the open-
ing address of the Annual meeting of this Association of earnest scien-
tific workers-the first and only society of its kind in all the world.
Particularly am I impressed with the honor when I remember we are
met in one of the foremost seats of scientific learning in our country.

And then there is, perhaps, a sort of grim satisfaction in the feeling
that it is my unquestioned privilege at this time to act the part of an
adviser. I call praise you for your welldoing", scold you for your
shortcomings, and inflict upon you my own ideas as to what your duties
are to one another and to the people you serve. But, alas, how often
we find that what we supposed to be a new idea or a new species turns
out. after all, to be old. After reading again the addresses of former

presidents of this Association, it appears that my supposedly new ideas
have nearly all been preoccupied." So I can not hope to offer much
at this time that shall be considered new or worthy of specific rank.

Like a freeborn American citizen, I have decided to speak of the
duties and privileges conferred upon us by section " of our constitu-
tion, which sets forth the objects of the organization.

It is well to pause occasionally in our onward career and ask our-
selves n-hv we exist. The founders of this Association had high and
noble ideas as to what should be attained by its members. In1 recount-
ing these objects it will be necessary to repeat much that has already
been given in addresses of this nature, but will it not be better to urge
the performance of duties that have already been recognized as such
than to advance many new plans of work to be neglected and soon
for'otten ?

Section 2 of the constitution gives the objects of the Association in

the following words:

Its object shall be (1) to discuss new discoveries, to exchange experiences, and to

carefully consider best methods of wvork; (2) to give opportunity to indlividlual work-

ers ot announcing propo )se(l investigations, so as to bring out suggre'stionS and prevent

iunnecessary (1uplication of wo )rk; (3) to suggest, when possible, certain lines of

investigation lponI) subjects of general interest; (4) to proonute the science and advance

the 5tulV of entonoslo.

'The ol jects are well chosen ande (learl v and conciselV stated. Let

115 collsie tm 'oi e ll b y one.

We are ,, to discuss new discoveries." 'This implies, tirst of all,

that Ie' (iscoveries are to be made. It takes for grantedi that the
m )ers of this A sso ciation are to )e scientific workers and not mere
book students. content to thrash over old straw or to step exactly in

t he footpriIts of another. Each is expected, by his own careful

research aniid st uldy of nature. to add new facts to the sum of human
knowledge. It is a noble aspiration for one to desire to leave as his

loac V to the w (orld some new idea (>r discoveryW to e)c of use to all
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<f ris ('t>u<h al<><tlt hills and lit" (l<wli to 1)leauSant (lreanlM "L if he could

kl(ow he hatd hr)t)1'hIt su1c'h l 1)ll&' 111 ' to 11 COitlllifl'lllell its th' int1'1)-

tlcti<>n of the 1 ecialial tc> the relief >f disheartened fruit girower"s. o>r

if 11E h(l Inilt possibI)le tlie sitt"(<s sft l (it tire <>f so> -alliale aill artlle

of foo>dl ts the hg thlr<ut1h th establ)lislhiiiut <>f If 'Hetr p/uryq<r qrux7,ossrin
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Y"ou wt'ill recall that I)r. F'e 'rna11L in hi )resilential1 add ress- I)lIt tht

111ak llly[ of 11e I (1 i '(c "t Flt's I1 tl Ill Illl)) wt 'te' Ill ()11' W()1 '. Ii allt

sct11t' ai11 ill 't' 11ll( llst i1' It is tht' Il'w 1 iscov ye\r ies thltt IIike faitr-

ther advance possible. Ilt'h art' the sure stt'l)l)ing!-stonles by whllit'h

111an1 isct'ids to ;lt';1tter hleilts aii(l gt'ts a broader view of the grreat

1l1'(l (11in W'1i'I1 lit' laus. Ielt' art' tI illl(n t> 111i:1 it' ist' of al 0o(d)

t h1 i r w l' i It has 11('t'll (I ' c1'( er d'(1 iut Ili1i1(' k 1 llw t" ) t ' \ (I ( 1 it
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lh llory''. (Ill co( ld ( i I'),lilr( 1t'l' il f l )111 tt'l (l." t wor ( ll tat

the 'artl 11iets t latel' '(ou1l 1lp1 betll l?!ig into h is lu1is tle fret'

il1 O lhl'1'ell. del'Y'ttls. w1ho flrst aIl1linllt'(I thIt' t'ollillitois 'cll'l ita-

titi <>f th' 1l< >(. was Iio t C li''<'(1 ll ti e l e hast ill his <lttlrInll tllat <I1 1tO

)illlish to th< world wlhatt it' btn it'( <1 e<l<e t()lil leint>iistrate t<> 1t' the

truth, thon ugh he was ftuilly v warnaiOl of his p robabI)lt'e fate.

11 ('''l<ites st :a s;arch :t ftt' rtrat11. an111 every fa-t estal>ishlel is

a signinstar( for the i(ttidace <of aill <>thliers that conie thlat n :tv .
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el)o)rtel(1 at these manual inieet iis or thiro><ch station inalletints atid

enutomno1gical n1agazilles.
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reaSon to ('onratlaite Out 1elves up1)ii past allhievemtenits. Let these.
fa'ts s))1 1s onI t( ''e11t('l' to1(ra e 111()1'. 1)ut let thei 11tot l>e to an 1v<>ne a

('1111e fur 'etinglll' l)()11 11i Illl rels.
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How shall we proceed to the discovery of new facts ? Is it sufficient
to go about our duties with eyes wide open and minds alert, making
discoveries at random here and there which have no close relation one
to another ? To make and chronicle any new discovery is well, but
the difference between one who is simply a good observer and the
scientific worker in applied entomology will be manifest in the fact
that the latter will so plan and systematize his work that the facts
observed and the conclusions reached will have an intimate relation
one to the other and will form a basis for economic operations. While
I believe the work in applied entomology is on a higher level in this
respect than ever before, still there is room for improvement.

And then each should specially strive for those facts the possession
of which will enable us to generalize and lay down working princi-

ples, or, as put by Professor Osborn in his address, " we should not
neglect such underlying problems as shall perfect the fundamental
knowledge of our science. " One discovers that the male of a codling
moth possesses a black stripe or dash on the underside of the fore
wing which makes it possible to separate it from the other sex. It is
a fact well worth recording and of importance to those who are work-
ing with the insect, but it has no underlying principle that enables
one to draw important conclusions. To discover that the moth begins
laying her eggs on the fruit about a week after the bloom has fallen;
that the egg is about ten days iin hatching; that the young larva
usually enters the calvx of the fruit and there begins to eat into it;
that the calyx of the apple closes within a few days after the petals
fall, is to discover facts closely related to each other and which enable
us to intelligently plan for the destruction of the insect.

In more than one presidential address we have been urged to put

special stress upon life-history work. It is here particularly that we
need new discoveries. Facts in life histories of insects must furniish

a large proportion of the necessary basis for successful economic work.
They are to the science of applied entomology what the laws of gray-
itation , of chemical aflinity, and of the indestructibility of matter are

to one w)ho iS to be an analytic cheiiist.

AI1 examii nation of recent )lllet ins from experiment stations by

the side of those that were published when this Association was organ-

ized will show that more and better life-history work is being done.

Let us continue to improve in this important line of study and let us

hear feel from all snuggrsti(1ons; of new or better methods.

We should endeavor to choose those problems that are of pecul l-

iar iterest, ea'ch in h11is tpartictula r State, or any imlportallt problemll

which others for some reason have shutnned. Good exanlples of what
I would urge are: The work being done by Professor Ilopkins on the

life histories of wood-boring beetles; the work of Dr. Forbes and
ot hers on insect diseases; the work of Professor Osborn upon the
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Call be a toiler in any special line for a vear without encountering
experiences that might be related to a fellow-laborer to his profit.
We are scattered over a large territory, having widely varying condi-
tions of climate, altitude, and plant and insect life. Each can bring
from his particular field some points of peculiar interest to all the
others. While we may read one an other's publications and perhaps
exchange frequent letters until we almost feel acquainted, it is only
occasionally that we can enjoy these meetings together, and it is a
great inspiration to talk freely over ones experiences and plans of
work face to face with those who are interested with him in similar
lines of labor.

The student of applied entoniology is supposed to have a good gen-
eral knowledge of agricultural affairs, particularly in regard to plant
growth. He must be informed upon all the insecticide materials and
be able to tell what insects they are suited to kill, in what strength
they may be applied to different plants, what their physiological effects
will be on b)oth plant and insect life, and when they can best be applied.
He is supposed to be able to tell at a glance what any insect is that
may be handed him, and whether or not it is injurious or heneicial.
He is expected to be able to recommend the cheapest and best pumps
or other machinery for the application of insecticides. Is it any won-
der that we need to get together and exchange experiences and discuss
methods of work, particularly when we remember that different results
are obtained in different localities ? Lime, salt, and sulphur, so yalua-
ble for the destruction of San Jose scale on the Pacific coast, was
found to be of very little value in the moist atmosphere of the eastern
portion of the country; the codling moth, said to have one brood in
Maine, is reported to have two in Colorado, and three or four in other

places; insects fairly conunon but never seriously abundant in one
portion of the country are often found to be great pests ii others.
In view of these conditions it is important that we obtain all the ideas
possible fron fellow-laborers in different localities, that. we may make
as few Inistakes as possible, and that we Imay not b1)ring downi upon
ou1rselv-es the listrlst of those whom we labor to benefit.

We are also " to consider best methods of work." iMlethod is

always imlportant, anl l)arti("ulaIrly is it to be sought for in a y-oun g
science or industry where loneg experience has not yet determined the
best plans of procedure. It was well at tirst that a large aimdiount of

individitality should enter into the work and a variety of methods be

employed. 'T'hen, by Il'ocess o)f' noat uranil selection, the poorer

methods wvoutld grad(lually drop out alnd the better ones be retained. It

is tile for( this Aso"ciat i on to lay aside its s waddling clot hes and assume

the garb of odiil rer" vears. It should be one of its objects to deter-

mnine u1)pon best method( as soon as expelient to do so. One recomn-

nIen(I( Iaris g i 01'een o Iondon pul')Ie in the I)roportion of 1 pound to2OU
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gallons o>f water, while another will (iake it 1 polul to 1thl I <>r <1-en la )

gillons for the lestructiono of the stalle ins et. ()ne recOtninielids two

prniyings for the codling noth, another three. and another say-s spraY-
often enough to keel) the fruit c>\vered w\-ith at la-er of the poison. so
as to be sure of killing the secorl 1)rood. <Ite advise hellelore tor

the pear sit iu.. whlh ile <ttliers lrto'fer <>ne of the arosenites: aid still
another Woulo 11(e (tllicklint' or sinll - road (lust. Surely- there is
1ee(1 of 1(ore 11'tho( and(1 llfol'lllitv inl ou w1rk inld inl <ou" reco111-

llendati)!ios fo the con)itl'( of >a rticular insects. li\ free d iscussi(1ons

at these mte'tinllgs 11111(11 ('a he accomplished to this end.

'Tis >considerati<>n of '" chest l<ethods < >f w"O>rk "s i\ell a tlhe <>jetct

eXpresse( ill t11e 11t c'lausel. tilallll'. to give opl)olrtuniit\ to Inds(1-

l'ldlii \\ ) it'1' of at 11111)111(111 1m )1'( )() '(1 illl"vestiia t 1<>n5. 50 ass t< hl'rril>

oLit suLgg'(t1(,Ills alll(I pl'\t'illt 1rnei't'sa W11111icapl itIl ()f \vor1k. )Pi ll

(p )l US tl' 1 )1111l >rtaitrwe of sy stri'liatl ctol)t)e'atiml IIl ml 0111r in vesti:'-

tionls. (oneI)r 1'atioI1 has been uillrge(d upol us at Imanv o\f thm' Iit'timers

of this organization, but I do not see that muitch Ino gress has been

Iiade' inl that (lit-'tion. I all( t r'lmpl ilinit'ssa'l with the fee'linm: that
w'e are falling short of o1ur1 pss )ibiliti's b\ neglt'cting to mcol efrlte

IllOf' Ill Ourli work. It miiav be bst'st to hold( to Sllit' Vei\ rt'stlictdt'c

111t' at tillst. til( 1 tIt'll .))'rlil t*t' i11 11i iili t* i )t 10 0 :m i fd 1 ldele

I'rohtb ly> one 0f tlo' chit'f tliflictltit'- >fan cobolt ttii w ork i I Ihat

eac'h wishes to j)lan his owil l'X)p'llnt'Its a11d11 publish tlt' rt'smzlt: then

ht' (0)'S Il>t halve to shaurt' hltoimws wit 1i ari)t ler. St1c'l a ft'elini: is not

altogt'ther to be o>ndot'llrid'l. NPitlhe'r is It iit'cessa to s> )lanil oIIr

looI))l'atl)II as to I1a1 t' It t'ss '1tial to 1etllio\l' c 0( lt trot 11111ll to)

\11on1 it bol(ng . Le't (11 il)i)p)pt>e two 1 ) (lIt)lo ) .()glg t5 aIrt' 11I111i111)

idselp It'litlv to test tht' t'fift'ct <>f ini sect it-idt'es ()t n t oliage. I:wlh
calrres thr1o1gh his 1 1 ) opl'lllients illl(1 l)11hisht's t1lt' ('tiilt. of hli

l Hors. h 1'" a1(' still lld ' ll(' p llt'ilt t' I)t'l'lll lt'lts. t1 1I':1 lt 4 t)Ilt' 11)t

tl)lportillg of0 :11t1ao I ict mt( to aiiv u)t'at txtetll it' 1resu1lts of to' oth1r.

I Iad each known wvhat was b)etinei )lannieild b\ the otht'r. tht'\' Ioul(d liaveb

aiTfan gedl to ca rrv out their t'X >t'rimentu ts So< that th de l111(1 Iyt' 1a11' l\
(llIlicat it 0 <>f eael other, n<<Id whei thtl results wt're 1)bllilhel \e

should hav'e dotib(le exvildenc' ><pon the poltiuts um nder eonsideratioIn

v-hl'e results agreed ; a ll(d here they disagree< <1. ve inligrlit 1>e al)le to
tindol in the (itlrent colnliti<>ns the reasons for it. tlSuch a operationsn

wolcI( 1)ring results <of far greater vallue thatn those <>)>taiel 1)v- intde-

pendelt eX lierittleltationl, anld neither party w>ul( los ally' glorV ; 1i1
fact, each oluld r'ec<eiv ent' <ir *relit belause <>f the 1< tter con<clusitis

that could h)e drawn from the work. And then how carefully every

conclulsioni would he reached and hacked bv positive proof for fear
that the other part- might get (litterent results! Slch dupllication as
this is of the utmost imlportance to establish scieitific truth, and
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the more we can have of it the better. It is only the unnecessaryrv
duplication of work" that our constitution deprecates.

It is frequently the case that one is working out with considerable
care the life habits of an insect, and a little information from exact
observations upon some particular point in other localities would be
of great service to him. The person giving the information would
have full credit for what he did, and the world would have the benefit
of the combined results. When time can not be taken by the head of
a department for this aid, it may often be the case that a special
student in entomology would be glad to get his name into a bulletin
for doing a little good work. I have a case in mind to illustrate.
The speaker is working on the life history of the codling moth. His
observations make him wonder how it can be possible that there can
be so few as one brood or so many as three or four anywhere. He
would be greatly aided if a few entomologists in different parts of the
country would make the following observations and report results this
year. First, obtain date of blooming of the earliest apple trees.
Second, determine the time of appearance of the first moths of the
second brood by collecting a few of the earliest wormy apples and
rearing the moths from them. Third, determine when the brood of
worms that go over winter without pupation begin to leave the fruit.
This can be done by placing cloth bands on the trees about July 15,
and removing the larve that appear under them once a week until
those have been taken that do not change to a chrysalis within a short
time. Then, with the other facts that have been well worked out, it
will be possible to state with considerable definiteness the number of
broods in different portions of the country.

There is one other of the many opportunities for cooperation to
which I wish briefly to call attention. So far as possible every station
entomologist should build a collection representing the insect fauna of
his State. In addition he should get together as complete a collection

as possible of the injurious and beneficial insects of the whole country.
The value of such a collection I do not need to urge upon vou, as it

will be admitted by all. I wish it might be determined by secret bal-
lot in this meeting just how many out of a dozen of our worst pests
that I might, name are represented iii the collections belonging to the

different stations. I would not dare to ask you to reply verhallv for

fear it iii ight be em)bar'assilg. And thlen you miIiglht turn al)out andl

ask me to answer mn1" own question. Dont any' of von blush while

you try to recall how many of the following species you cai show to

an inquiring friend: L/iu .is bwlop'I'vter, ( t'mp0(ropr.a p)omonella, Al/ca-

noydwli. .spreitus i5, f lii idingl des .truci tor , Cocco( tr' . pruic ida , T yp/dol-

.I ll0pyrio(la, or weet ASi/otu//f per ou andAispd/tunu.ancyluts.

If )olu are fortuimnate enough to have the two last named, can you tell
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them apart. or could you distinguish them if sent for determination ?

No reply is expected. Not one of these important species should be
absent from any of our collections. By a little cooperative exchange
we might all have them. along with many others.

The accumulation of the State fauna each must look after for his
Own region. but the generall economic collection fanl lhe made only

through some sort of cooperation n. ltere are a large tumblI)er of seri-

ous pe(sts in rather' restricte( localities which should also be represented
in all economy ic cOllectins(11 s() far as possible. In (olorado the 1)ean

1)eetle (F ul/ICl/ r'pC ta) iS as h)a.d on the wax beans ais 1 the potato
beetle on potatoes: the fruit-tree leaf-Oll er (i u'uul/ a//bg/.spila) I

have known to entirely defoliate whole orchards. and its close relative.

the box-elder leaf-roller (t (('a/"IHI sen.'Ara,#u). is equally destructive

to thI' foliage of the 1)x-el(le r: the cui rrant anld goos )t1errv fruit fl-

(I);oc/ri "i//denx.,i., someItiImies destroys three-quarters of the goose-

)e''' cmOp. ald tle I)nt gouger (t( ll (toryw pr'/u i><vi) plletil res

fully nine-tenths of our plum s on the eastern slope. 1an(1 still it w(o)uld

not )e sur)risi to learn that in mmany tf the States no()t one of these

pests is rla'esented in the station or agricultural-c(ollege col((lections.
Ihis does n1ot seem ii right.

If the b)est way t) buil( ll> OurlI collection is 1by" individual exchanges,

theun let us follow that plan. If we can adopt some general mllethod

and all work to it. let us do that. It sets to mue this is a gool prob-

lem for a conuiittt'e to work out for us. In any- case. lt us all co llect
large series f t1du1 licates of those insects that art l ecially in jlurious
or h)netic ial in o u r di tte rent 1lalitit b5. and then en(leavo( )r by v som le

plan to 1bette r our ec()n mi1c col lect ions, an( those (of Otlhe'1 States,
through exchianges. I should be glad to hear of any- who would like
to har ( ' 1)rad(" ll j il lo us all 1n1ticial insects 111 the 'i c dl etiolls
an1 are W1illig to eX'challge 1 species faBill otht e States for t lt'11. Alt
tiletl, it is often im )rtant to have the samle species from l i diterent

lo )calitie'S tO 1o()te vari at0i)n.

Let us talk freely of our >llanus. and let us hear swgrestins from

any and all in regard to methods and Iinties of inuivest i nation that seetml

to you to 1)te speciallV implo'rtant. I11 this wayv we shall 1broaden our

horizon and g'et a larger view of the scope anld ilmplortance of our work.

The next o1)ject as stated ionour constitutio iS tO suggest when

possible certain li nes of investing. at ion upon subjects of general inter-
est." Such work would in large part be cooperative. )ut not entirel-
so. Nothing. perhaps, would be of more general interest than infor-
mation and suggestions as to best methods of putting information
upon applied etntomnologyv into the hands of the columon reader. To(

what extent is it advisable to use the newspaper and the press bulletin ?
Is it best to put out bulletins in two series, one for the farmer and one
for the station worker and specialist Shall we publish all data from
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which our conclusions are drawn, along with the bulletin to be sent to
the general reader, or shall we publish in bulletins results only, and
reserve tables and other exact data for publication in annual reports?

We are all interested to know to what extent the various horticul-
tural inspection laws are efficient in the States passing them. What
portions are specially valuable, and what portions do vou consider of
little or no use ? Further laws are to be enacted the coming winter,
and we want to know what to recommend in our various States in
record to them.

Lastly, we are " to promote the science and advance the study of
entomology."

The usefulness of any applied science depends upon man's knowl-
edge of the natural laws operating in that science. An astronomer
could not determine the very day, hour, and minute when an eclipse of
the sun would be visible at a particular spot on the earth's surface, or
the exact date of the return of a comet, if he did not thoroughly
understand the operation of the laws b which these marvelous phe-
noniena are brought about. Neither can applied entomology accom-
plish its highest mission in the world for man's benefit until he succeeds
in thoroughly working out and interpreting aright the laws which

prevail in the insect world, and they are many and intricate, and some
of them difficult of solution. Whatever we can do to interest others
in the study of insect life in any of its phases, to the end that new
facts are recorded, will help to the more perfect understanding of our
favorite science and consetquently to its usefulness. We are greatly
indebted to the pure svstematist in entomology who never attempts to
make a practical application of his knowledge.

It would greatly promote the science of entomology if each member
of this Association would make a special systematic study of some
group of insects, however small, and publish the results as a personal
contribution to the pure science of entonologyv. We would be better
workers in economic problems for so doing. A study of the habits of
insects in nature's horator- fits one for a grade of systematic work

that he never could attain as a closet naturalist.
A knowledge of food plants, of broods, of local variations, and of

variations occurring alollg the offspring of a single pair. determined
by careful observation in nature's haunts or by breeding in the labora-
tory. is as essential to enal)le one to establish true specific differences

as is a tllorougll knowledge of structural character.
To promote a science it is necessa'y to make known its relations to

humtnan interests. If mell can be shown that their health, wealth, or

halppiness depends upon 1 a knowledge of insect life, there will be no
t trouble to interest people( ill the stud- of entomology. Show the

fa'ner. the gardener, and tlie h1'ticui ltuii ist the importance of kniow-

ing the habits of insects in order to successfully combat the pests that

.,
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detroy their rop: bring to the attention of the preacher the inex-

haustible fund of evidence and illustration with which to teach his

flock the power. wis(ll. lelrcV. care, and 0111onipreseInce of the Creator
of all: Imiake known to the artist the boundless tield which a study of

insects opens to himl ftir the (is)lay and dle(evelopnient of his powers in
por y in iig raceful and fantastic forms and in1 preparing and l ending

cOl)rs of the 1Ilost e'xu nisite 1be aut v an(1 hallnll v": teach those who

insltruict the young what a wealth of inlterestingr and easily obtatine(

chlit'(cts are always at hand from )n 1 isect life with which to fascinate the

child and secui re hi is li feblongI in iterest ill natural history study: mi(ake it

l a in t( 1 all that the ver laws of lift' that I revail1 ill the higlellt'r realm111

al' equallyly pYatellt aimonig tlie cr'ein)i hg. crawlingr creatures if 1lwe'
rank adc siall cr iz1- (do all th is, ald tlie sciencee of elnt illtom)logyr will

< sickly take th' rank it deserves amionig its sister sciences.

Inl closingii let 111' ulrt'e that we keep ill 111111(1 the worthy ob 1ljects tor
the )romhiiotiolI of which we ar ' hall('( tog,.rethier. Let us ket'p the

standard( of work n1p to the ideal coIct'ived by t host' ill whose mitids

the organ izatio in had its 11irth1. Let us show a will ngnies" to sacri tice

self-illterest W1he Ii 1 IIecessav for tle tllerlP goo(,. 11i(1 let ts (10

all ill 0111 1'W 1'it'Y 1tO l1'elPt" . all(1 st regtll it'll tht' fatt'rial feellng that

has ever existed allnonig our inhit'111ers.

Mr. Wt'd'(1 iio'vd a vott' ot thanks to MI r. (iillett' for his initt'restinr'

1111( s1 rtrPt ive a( (lrt'ss. thit' illti itj i llr >'enil'(1 y Il'. * 1 Illsall

aiit1 *'1' i''(1 *iiiaiiiiiiois lv.

I('eforte'( l'av ig tlt t'hia ir. M11'. loiard hilll1'cd attention )h to) thle fact
thalt it had 1n''1 the cust(oIml tt 1)t1)1 It ' tn (istu115sin loif tlie Iresin(iti1 al

a((lfNsM ullntll the afternoon sesio n dt' 1 ito a'et sho t 1 t'' o1111 r

the tranisactioni (if biusinet'ss.

1te1)(TiiiS (, th le st'cretarv al(1 th e t't'ais t'r were rad a111(d, i 11 ItlOil

of Ir. We1bst t'r, w'ere accel)ted.

Ir. IIowa rdl 11io ived th at a co('unllittl't' t three, t1 include the chir-
IllaH a11l the se'cr'tarv. li' appt)inted to )pep)ar'e a pIrograninime for the

rest oif the meet imn .

Ir. .JThnlson su11(rt'ste(d that, ill v-iew tf the fact that the Association

w'as to joinl with tht' Society for tlie P romoiltion 1)f Agricultural Science
on the followinie day, the conuittee <)f thire he instrllte(d to consider

thalt progranni1i1e als.

The motion was adopted and a conunittee colsistino i ft the chairman

(Mr. Gillette). the secretary (Mr. Kirkland). and Mlr. Weed was
appointed( andl requeste(1 tto meet inllle(iatel v on adjournment.

Mr. i1t0ward mnove( that the secretary place on the list of members
the namiles of Frank Benton. Richard S. Clifton. an(1 August Busck.
all of Washingl'ton. I). (C.
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Mr. Hopkins proposed the name of Trevor Kincaid, of Seattle,
Wash.

Mr. Webster proposed the name of Wilmnon Newell, of Wooster,
Ohio.

Mr. Woodworth proposed the name of Carroll Fowler, of Berkeley,
Cal.

Mr. Fernald proposed the name of C. M. Walker, of Amherst, Mass.
Mr. Howard moved that a committee on officers for the next meet-

ing and also a committee of three on resolutions be appointed to report
on the following afternoon.

The motion was carried and the chairman announced that the com-
mittees would be appointed later.

Mr. Howard then presented a paper on:

PRESENT CONDITION OF THE BLASTOPHAGA IN CALIFORNIA.

By L. (>. HowARn, IW 1Iington, D. l.

In this paper the speaker detailed the operations in the introduction
and establishment of Blastophaga which had been carried on since the
last meeting of the Association. As a fuller and later account will be

published in the Yearbook of the U. S. Department of Agriculture
for 1900 the paper presented is not published here.

ESTABLISHMENT OF A NEW BENEFICIAL INSECT IN CALI-
FORNIA.

IEv L. O. HoWARDx.

[Abstract.]

A second note presented by Mr. Howard also related to the intro-
duction of a beneficial insect. He stated that it would perhaps be
remembered that at the tenth annual meeting of this Association he
had referred to his efforts to introduce and establish in this country,
with the assistance of Prof. Antonio Berlese, of Italy, the interesting

Oriental parasite known as Scotellit// cy/anfla (see Bulletin 17, n. s.
Div. Enton., U. S. I)ept. Agric., pp. 13, 14.) In Italy this curious

parasite occurs co1u1nonl in the wax scale ( ( >/'u/t.'i 'id.c), and it
was introduced into Italy ii all probal)ilty from the Orient a)out
fort' years ago. although lh originally described by lotsc"hulsk in 1859
from spec imlens reared )V Nietner in (eyl>Ion from Lrcan , iwn ceif>tW.

The living spe i vell ' re sent by) I)r. Ielrlese an(d his colleague. Dr.
AlenardIi, and< l ;ul(l were (oloniized at Halton Houigle, La.. thlroughl the cour-

tesy 01f Prof. II. A. 1I1og an and Prof. S. E. McClendon; also in
Washington, 1). . . in t he in sectary of the Divi s ion of Entom)1olo gy

upoUn tivyda//ti/.v i' /rr/ditink///. The Washin11g tonl sp~e('einws did nlot
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succeed in perpetuating the species and nothing has been found since

of the Louisiana material. A year later MIr. C. P. Lounsbury. gov-
ernment entomologist of Cape Colony. found this species parasitic
upon L-uain a//i (-w<. the comnwn11101 blaCk scale. in Cape Colony, and sent

specimens to the writer for identification. The past spring. MIr.
Lounsbury, at the writ' retquest. nade formally through the United
States S cretarv of A<-ricultulre to the Secretary of Agriulture of

Cape ( 'olony. brought with him from ('ape Town to New York two
boxes of twigs covered with the black scale affected with this parasite,
alld t'X l)I1ss (l tlIt'lll t( ) Wa.hI jl t)l1. Wht'lce t1110 1 wer 1 lllllledl iate -

forwarded to ir. I. F. 1. Eh rho rn. the h( rticultulral in5pector of Santa
Clara ( 'ount\", ('al. 01 Jlune 1: tlhe writer received a letter from

Mr. 1hrlhorn annulinci ng thei ai 1i val in liv i ng an h( lal tlyv lOn(liti1 0f

the parasites i1 question. The twigs in1 ont' box were somiewlhat m1old-

but (1quitt' a 111umb11tc r of pa ras itt'5 wetrt era wi ilig abt uit in the box andl

were foln(1 in the lplupal conidit ioll inl solt' of tile scales. \Ir. Ehrhorn

had been warned byv t1'lt'graph and had11 Iepare( t went -tlive infested

oleander plants by potting tlheanl and1( had covere(1 each with a tight

bilr of th f11nest Swi'%s mIislin. 1In tlt'se mitost of the pallsites were

liberated and a few were allowed to fly in tle orchlarl. Sweimt'ns. of

a hIyper)parasite (Tetrs./ti"/." 1,.) also survi1'el the journ e. 1but I r.
Eh rhor mn was on t1h l(ookout ftor t hiis p arasitl' anld isolated1 t hem as tlie v

in)pea .( illst eIlit 10115 trolli as1111t)11 RS to) t llt'if1 dlest ll tloll11.

The writer ha(1 strong ha p of the successful establ jsilaneit o f this

sp)cit's at San ,Jost', the climate heing.r apIpropriate andl the sul)ly of
food lunlinmited, and statedl further' that this was another instance of
in t'rnatijonal entomological wo rk wvhi ich eI1p1hlasizedl the fact that this
Associat io n th rough th is tlass )f work 1 ihinls togleth'er its liinherisl)t1.5 all

over the world 1110r' thIanl an ov 0)tlie r ass ot'iation.

BENEFICIAL WORK OF HYPERASPIS SIGNATA.

By~ IL. ( . IIowAI{u).

[Abstract.]I

In a third note l'c sente'd by Mr. I loward he state(1 that at the meet-

ing of this associationl held in 1 80S he had the pleasure of calling
attention of the mellmbers to the rehabilitation of 1arinari ia cicerlicUa
Walsh and Riley. a Iulvinaria which occurs upon the leaves of maple.
The full life history of this species and also of that of Palzvnaia
innin/ferabil were dislplaved inl Bulletin 22 n. s., of the Division of
Entomology, IT. S. Department of Agriculture. Under the head of
natural enemies of both species the little ladybird beetle, Jypera.pis
.v/'ignataq, was especially mentioned and the statement was made that it
was received in the larval state from Knoxville, Tenn., feeding upon

6878-No. 26- 2
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the scale. On Junie 18 of the present year an additioil lot of red;-
mens upon maple leaves was received from Prof. Hunter Nicholson.
of Knoxville, Tenn.. and with them numbers of the larne of the
Hyperaspis feeding energetically upon the eggs of the scale insect.
Drawings were made of this very peculiar and characteristic larva
which are reproduced herewith. The striking likeness of the larve
of the Hv peraspis to a mealy bug will at once be noticed. W ere it
feeding upon mealy bugs instead of upon Pulvinarias (and it fre-
quentlv does feed upon mealy b ugs) it would at once be evident that

Fla. 1.-Hyqperaspi youtu: Larva~ fc~ding upon Pulvinaria on leaf of maple above, natural size; belmw
enlarged (original'.

we have here a clear case of what Professor Poultoni (alls aggrTessive

11I i. Gil l(tt(e expressed th(e wish that thle Associationi might have
more talks like Dr. Howard's. and asked if there were anm 'luestions

or suggestlons.

Mi\r. H~owardl said hie would he <dad to hear fr'omi Mr. Lounishury on
the subjec('t of I le paraflSit oc( f the1' black scale. I l( sa id lhe wished to
add t hat Mr i. Louniisbury L hiad s(ent two hoxes-one a dleep) box and one
a shallo h() ox. Thie sh a Illo hW OX carried the mIore successfully. The

scales had hegtrun to rl in thle dleep hox.
Mr. Lounshury rlep'i( )1d thI at lie was mor() e in quaest of in formation

thant anxious to give it, anid would like to know if anti ing had been
donleabLlout theobsecondarl I*V j)tites.
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IIr. H-oward stated that a nulll)er of secondary parasites of the

genus Tetrastichus had issued. but MIr. Ehrhorn was forewarned and

isolated them as fast as the emerged. so there was no danger.

MIr. Lounislhurv state( that the history of the case late( baek to his

first arrival in (ia>e ('c>ny i. Before hle had 1been there a Year he

noticed that the black scale was t n)t inljlurious. an(1 up1on traveling

abuouit the (olony he found the samile cotiditioni true over many thousand

ni les otf territory. LatE'r. lpotn)1 obta i ninig speietlt' lns o )f the paralsi te

and corresp)olding with Mr. 1Ho, ward on the subject. the latter had sug

('este( his snt'(linr it to ('aliforniia. For four vear's le had bteell watch-

In g for 1111 O) 1ftilllitV to get a silllIie'it 1111111lt' ot hulfarates to se1l8,

u)lt the scale is st w( WI'll ke >t i check by the >a11raSitt's tor 1by other' fac-

to r5 that until this veal ht' was u;nale t) tindio a largt' quaii nt itv. Last

year le illelltiotled tie 1Ilatter ill his annuu1;al report. a copy ot which lhe

had sent to MIr. Elirho)rn. w h(o) at t none w ro tt' anol asktd hllil t1, take steps

to get the parasite estalli shte ill ('alif orin iia. I1t rp'1)liecl that. h' would

<rlally o al ht' co1uld. 1bi ut womtldI likt' M rn. Ehronl u to make it a fo rmual

liiatter ,0 that lt' 11 1 1111 1 ;11able to sp it'ld t11' t 1i i1( 1111 1n ' Ill'ceOssary.

I is 511 (lo1ut' a11t I nl I1". I4Ou ll ill" rt'tt'i t'cl t'1Oflial ( )cltr' to t) uo alt'acl.

II' st't about ii I wt) ways: Firs. lt' h1' hadc :111.-", tolt'ctt'cl aul ';are(1

voung larva"' frm)ui thlm, wlitl wet'rt pla''c1 on yunugi odt';llanidr trees

no)w bit'nelg kt'pt in th' ('apt' Townli garln'uis. inmiiary parasilt's were

to b,1 admlittedc t1> the' plant , b~ut secondar;11ies: exc~clded. Th"Ies1 la~nts

in time he mua- lt' able to sd t1, th' ["unitt'od Stalt's ill Warliani cast's.

St'concl. whiile waiting for that's' to dl'vt'lop ht' had Ir. Mallv go )Olt

and sta t i hut' tountry silt '. w ithl tlt' frt lulatt' r'sul't that ro'lati vt'l-

Ia rt' ('c)lo)llt's of sea t' w e fol oIW h t' I 1 " I. I.1,l iisu llllrv llao I seen

sima1111 colo nit's th' t'al" 1 befot r. MI r. \Ially t.ol lt'ctt'cd ftor" unarly a

wet'k and b1r umghtl ini over a lslhel <,f twigs w hitih we rt' ct' rh"full-

sorted(, cuit into foot lt'ngths, aund1 th' t'lds lipl)'l ilnto stealing .waX.
The tw igs wt're then wrapped in t issue papt'r. ht' mattt'r o)f the dif-

fer"'tntl- shapel 1b)oxt' was pur1ely att'ilental. lit' went to the gro)ter-

schp and1c pickc'd Out w-hat. hl' thought woculdl het bes't suited(, takling one
shallow hcox an( )ne leep h ox in order to try themi. IIt' thought that

packe( in thl' lmlalniel' ab oyt' (lescril)e( antd place(1 ini a wooden )ox
what mnoistlure caine would 1ht' albisorb iel by th e wo iod. ht' 1bcoxes were

packed the night hrecedinlg I1". Loul bury 5 d(lepartulre'. the (deep) 1)ox
being played on a lry- shelf in the fruit roomii of the ('apt' steau'r and
tht' shallow hlox kepth inl his stateroom. In1 this way tlht' insects were
taken to England, which he hurried across and took the lext liner.

He then tried to get the box which he had kept inl the fruit room also
placed in a cool room on the New 'York steamer, )ut found no choice
between putting it in the meat room 0or leaving it outside. ie0 pre-
ferred not to freeze the insects because the parasites not leing accus-
tomed to such temperature might succumib, and he therefore placed
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the box in an empty cabin below the water line. The voyage was for-
tunately cool, the temperature averaging about 60 . The shallow box
was kept in his stateroom, as on the Cape steamer, and immediately
upon arrival at New York both boxes were shipped to ir. Howard.
They arrived in New York in twenty-five days from Cape Town, a
quick passage which. perhaps, could not be repeated. Ir. Lounsbury
further stated that on first writing to Mlr. Ehrhorn the latter took the
letters to Mlr. Leib. a fruit grower. and Mlr. Leib in some way put
the matter in operation. Mr. Lounsbury wrote to Mlr. Leib and said
he would try to make a success of the matter, and advised him to get
oleander plants and infest them with black scales and have things so
arranged that he could put the plants under cover. He suggested
further to MIr. Leib that if he should receive a sending of parasites on
cut twig's the boxes should be opened in a closed room so as to allow
the parasites to fly to the windows. This was the only way that
occurred to Mlr. Lounsbury for the removal of the secondary para-
sites. The primaries were to be collected and then liberated with the

scale-stocked oleanders. As regards the oleander plants to come later,

he had planned to prevent secondary parasitism. which he thought
would he better if it could be carried out.

Mlr. Lounsbury asked if there had been much experience to show
the best method of sending parasites, and if it would be well to freeze

them ? He knew before he left Cape Town that the parasites in ques-

tion would keep emerging for a month in closed jars in his office.
Mlr. Howard replied that he did not think we could say vet what is

the best way. One thing' is certain, however. and that is that tin
boxes should never be used in sending" from the Tropics.

Ir. Gillette asked if it is quite certain that the Blastophaga is only

three brooded in its native home.
Mlr. Howard replied that they have lost track of the insect in its

native home during a period of about two months and there is a possi-

bility that there mllav )e in certain places in Mediterranean regions a

fall brood. Ihe condition of their knoRwledge over there is more or

less iniicomiiplete.

MIr. Johnson asked if the black scale inl South Africa is destructive

to citrus trees to the sale extent as inl Califolnia.
Mr. LDouln}s)buy' stat('d that he had seen citrus trees infested in only

about teni >lac(ws in the last five vears in Soltll Africa. and never more

than a few scales at anyv of these place. (ccasionall he had seen the

sclal(' oI citrus t trees from Natal or from Autistralia wliich had b een

imported to the Cape. One orchardist hayvin g several thousand trees

saidl he had Ieell a little on hipis Australia t rees., )t it had disappeared.
M1r. Iou)il'sbr )w as u unable to fin(1 ally thee11' afte'r a year fro 1m1 the
illlportat 1o.

1I r. Fletcher askedI of whaot ( dli"rv the scale is at nlativc.
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MIr. Lounsbur\ replied that he did not think it is known. The scale

ITust have een in Ca) (olonv for many years and is not confined to
citrus trees. It occurs most conunonly on oleander and mroporumn.

He had found it 1.,0 mliiles inland and on numerous indigenous plants

RWay fromll settlt'ments.

Ir. JonllnOi asked whether tlt' parasite is solely respnsille for the

reduction of the scale in the orchards. and whether oleander is grown

ini South Africa as it is here, tnder glas.
M1r. Lounsbury replied that oleander at the ( 'ape is an outdoor

plant. lil cold inot sav\ >)sitively that thte seal iS held inl check
(OleI l V the 1l)Irasi te. It c111es aitl(1 go(es. a1(1s Ilevel' very abundant.

)I11\' tice has l1 heell shown by fl er t1le call ti citr tes .

Mr. h.nilistni. refrt' 1ring t( Ir. IIto)ward's dcscri t ptioii o)f the cnvering
of tier trees lutcl ill the s;ilne way that \edalia was covered inl or(er to

ke th) tilt figs o In th1 e t rt'es. asked if it Is necessa i for thle ti g to) remi ia in

t )Oin the tree i1 order that the >arasites may 111- ca rrit'(d thirou tlgh the
winter with I it.

M r. I Itow\-ardl saidi that he assumed s ).

F. .JtIllnsoil ilr-rt'stt'(l. from \l what lit' had set'in of the condition in
W hi1h tlit' 1 r lW lters. that it Ili -llit t possible to takt' tiers at certain
il1t11s fllll tht' trt' s inld thus ket'p thit' inst'ct thrtughi thwin' \iter. If

this could he (one it would d) away with the outdoor covering.

ht10it'r or 11( (t the ti could he kept through tht' wvintt'r lnder ('er-

taun conditions is well wo Irth of trial. While oun this topic t para-

it's lie dt'sircd to state that h ' had rt'cetntlv received a curisititicatioin

frtol Ir. Ehrhorn. in w which the letter asked for parasitt' Ivrt 'ving in
tht' East on the iliilorted1 (a1bbagel1"t' worttl. It 5e'eist'ltI tt MI i. .Jtlinson

that this 1Was a latter t(or c 0t0 )erat ion, al le mer i'\ v n it( l the
fact as a sulgreast In fr MI1 Ir. Eh rht rn that it is ye d e's iralle t(

establlish 51u(h parasites ill that st'ction. IIt' had promnised tt do what

he cold from1 his t11l of the lite. aid it' hoped that alters who were
fortuii nate enough t( possess 1u(1h 1)arasit es would ( als( assist. i1e hal

als( I reei-ed( a re 1' t' st fr 111 I8 'ul )fess(O r 1\ OI rall f Ir sp1e 'llllillS ( t t

pa raite which le ha( 1brel an( wlic1h M1. IIt)owa rdl a hal m tined . Pro
fessor Morgiain is alnxiou1s to, colonize t his 1>iarasitt' on Jhi'qrafti &.A-

tri", / in Louisiana. a n( M r. .J ohlsoni hta( promised to 5end him
parasit izeld eggs of tlie harle(qu in clin})ag'e bu' at the earliest OppOr-
turnity, )ut l to the present time had been unable to find any spwei-
niens of this destructive pest. Three years ag'o it was one of the most

dest ructive insects in the Maryland and V\ i rginia cabbag'e-growing

sections, but since the freeze of FebruarV, lan9. he h1ad seen very few

specimens. He was unable to say whether this was due entirely to
the freeze or to the plar'asites. The parasite is a nw spVecies ( Eneu1;/rts

/j/bW.voi Howard, Can. Ent.. Vol. XXX. pp. 17. 1 ) and there seems
to be some promise of its successful introductions into the South.



MIr. Giillette said he considered the matter of parasites one of great
interest, and he hoped the subject would be further discussed. In
Colorado nature often seemed out of balance. There are a number of
species which are not abundant in the East. but which are very inju-
rious in Colorado. and he thought it was because the parasites have not
been carried to that section of the country. In his opinion it would
be of the greatest benefit to certain portions of the country to intro-
duce insect enemies. both parasitic and predaceous.

Mr. Howard said lie desired to call the attention of the members of
the Association to the fact that this was the most representative meet-
ing of the Association ever held. Not only was Ir. Woodworth. of
California. present. with Mr. Fernald, of Massachusetts, Mlr. Weed, of
New Haipshire, and Messrs. Quaintance and Scott. of the Southern
States, but also "our dear old friend." Ir. Fletcher, of Canada, and
Ir. Lou nsburv, who had carried American economic entomology clear

across the Atlantic Ocean to South Africa. Ir. Currie, the under sec-
retary of agriculture for Cape Colony, who was recently visiting Mr.
Howard in Washington. had said that he was very glad indeed that he
had sent for an American entomologist to come to the Cape. and con-
gratulated his department upon being able to secure such a man as Ir.
Lounsbury. Ir. Howard further stated that while on this discussion
of scale insects it was well to call attention to the fact that there was

present in the room the man who first started the study of scale insects
in this country-Professor Comstock. of Cornell Universitv-and he
suggested that Professor Comstock be called upon to say a few words.

Mlr. Comstock stated that his knowledge of scale insects was a mat-
ter of ancient history. It was fifteen years since he had been drawn
away from their stud- by other duties. Now when scale insects are
sent to him, as ther are very often, he sends them to Mr. Howard. He
was very glad to meet with the Association, but regretted that he was
in bad health and probal)Iy would not be able to remain through the
sessions. So. if he was not present at the meetings it was not because

his heart was not with the Association.

Ir. F elt then presented the following paler:

SOME EFFECTS OF EARLY SPRING APPLICATIONS OF INSECTI-
CIDES ON FRUIT TREES.

WX e have heard c(nsidera1)le in recent months about the value of

(u'lldt' pet ro'l11um1 as all ini sect i('ide', an(1 o11' ('Int(lomologist has stated,
i11 r'iv ingr his coniclutsionis reglar(il<r its eft'cts on fruit trees, that
this sll)stanice * is harmless to tlie Im1ost t enIdtler vai etijes an1d on t he
youngest tree "s. 1hre is no dob)t butt that crude petroleunmn pos-

5es5e: valublIe In)p'( leties'5, blut inl the lighllt of r'sullts o)tailed i1 the
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leum emulsion. Similar photographs could be shown in the case of 25
per cent mechanical emulsions of both kerosene and crude petroleum.
But when we come to examine the results obtained with the undiluted
oils, even after making allowance for scale injury, one can not resist
the conclusion that both kerosene and crude petroleum may cause
serious harm. Pure kerosene was considered by the owner of the
orchard as dangerous material to use on a tree, and on that account
but three trees were sprayed with it and all of them were in very bad
condition from scale attack. The Howell pear tree No. 21 was sprayed
April 11, photographed May 14, and was quite badly infested with
the scale. At this latter date most of the tips of the limbs showed
few leaves, and there were very few blossoms. The tree had evi-
dently suffered considerably from the scale, and it is probable that the
kerosene also injured it. June 20 the foliage of this tree had devel-
oped considerably, and while tkere were a number of dead branches,
the suckers thrown out may eventually fill the vacant places.

It is with the crude petroleum, however, that the most marked
results were obtained. The seckel pear, No. 101, was photographed
May 12 and shows well the very few undersized, pale leaves. June 20
there were only a few bunches of leaves on four limbs, and a number
of adventitious buds were developing. The foliage at this time was
light in color. This tree was badly infested with San Jose scale, but,
making due allowance for that, it is still far from what it should be.
The Lombard plum tree, No. 93, was photographed May 12 and shows
very well the effects of a spring application of crude petroleum. This
tree was but moderately infested with the scale, and consequently
most of the injury can be charged to the treatment. Only the stronger
buds near the tips of the branches stood the test well. Many of those
on the side branches were killed and others much weakened. The
28th of May I made the following note concerning this tree: "Leaves
out considerably, but the folliage is still much thinner than on other
trees of its kind." June 20 it was still seen that the foliage was thinner
than the normal. The next tree, a Botan plum, was applarently in the

same condition as No. 93 at the tue of spraying, but on M\lay 28 there
was just onle weak leaf, and a few of the apparently dead twigs showed
a little green beneath the bark. Later the owner dug the tree out as
dead.

Applications by horticulturists or farmers are worthy of close atten-
tion, he('allse t hey are llmaIde mor0(e nea'l unl(ler usual condIitio11. I was
therefore very gla( to avail myu1'self of the ol)ortunitv of watching

closely the results obtaill(e( by 01ne1'. The extensive and abundant

infestation of his young orchar(1 with the San Jose scale led Mr. L. L.

Morrell, of Kinderhiook, N. '., to try crude petroleum. Some young

tree top worked with Sulttoi li eintv were sl rayed l A1ril 1 with 25 per
cent 111echiaiiical mix tulre of erude l)'t.roleuu, the trunks having been



previously painted with the oil. The grafts were 2 or 3 feet long. and had
undoubtedly been severely inijlreld by the oil. The lateral buds were
dead in mlanv cases and the foliage looked weak and sickly May 21.

Since then portions of these trees have died. The killing of lateral

)uds w as also noticed ) MIr. ?ol( )rrell on other trees sprayed with
about this )roportion of crude petlmnlll. T foliage was very thin,
many of the lateral buds were killed, and the leaves were suall and

unhealthy. Writiner .J une 2 I. Ir. M1orrell states that with very few
exceptions the t rees painted with crdlle petro'lenu inl the middle of

Felbruary are look intg well. soine hayvingTr some tie fruit on them.

The lost striking result was ste in in thirt'te King t reet b pailte( by this
getllemnIl Witl (rldt pt'ti'l'1i1 11)eceibe01 1. 1 :+:+. ( )ile of these

King trees wa plotograplt.(d May 21. and was tht Iearlv dead.
.Junlle 2o M r. Morlrell tatt'd that th B tr ar (Iead In far as one can

These facts show that crdll(t p>bi deitllm Imlav sru'1nl v\i injure trees
udr ce'rta11n c(nclitions. The t rees ilav t'vntually- outrtow the han1.s,

and it is )osSiblte that tht' injllrv would he no greater thatn the scale
would cause if allowed to) go utlnhec'ked. Ihe foregoing shows that
the iniijurll'y to the tree is less the later in the pring the' application)1 is
nulade. po'Ovi(b'dd thle )uds11 have io(t o p)1etled. The cIht''anica l (luii tito)ns

of crude' pet rleumn . at least up1) to 25 lp r lnt. appe war to be harm less

if applied betfort the buds toI'pln. and it is hopt'd that th' will prove
detective inl countrollingi the sc(ale.

A general discussion fo allowed t he realiii o f MIr. Fe lts >a r~lI 1.

M r. (iillet te considered th' Sllbjt net ' of t<rr'nt inil )rtanlce. In

Colorado a numi}ber of people had sprayed in th' earl' sling with

l'1u(le ptro')leint1 1becaise of tlie retconlIll(Iatitn)115 Seth il Ilewsl apervs.

11e asked if others present hadl trie(1 crude petrolemllnl. and if s). with
what results.

Ir. Scott said that in G( eorgia lhe ha( carried out exprimllents al(no

tells lite in1 Febllruary and March On peach and plum111 t rees. ab)Olt 3

barrels of crude pIetroleumll pulrchaS('l from the standard Oil Company
being u ed, at from 2n1 per cent up to the pure oil. He found that

pure crude pletrolum'lll killed pea(1hes and pllulls outright.
Ir. Felt asked when the oil was applied.

MIr. Scott stated just before the fruit buds opened in the spring.
Fifty per cent and less strength did very little danagre. but the hst
results were o)tailled with 25 p1 centt il 1lechallial mixture with

water sprayed with a wouldd kero-water sprayer. He also used 30 per
cent, which did no damage to the trees anld was quite effective in

(lestro i ng the scale, )ut a mixture strongler than 25 per cent seemed
unnecessary, as all the insect reached by the spray were killed accord-



ing to notes made up to June 12. IUntil that date the sprayed trees
remained oily and the odor of the crude petroleum could vet be
detected. It is a reasonable conclusion, then, that the scale can not
live so long under such a coating of oil. He had concluded that the
23 per cent crude petroleum in mechanical mixture was better than
refined kerosene of the same strength.

Ir. Woodworth said that when the bulletin from the New Jerse-
Station came out it was heralded all over California. and he had to
write more letters in regard to the kerosene and crude-petroleum treat-
ment than about any other insecticide. Crude petroleum i n California
is a very indefinite term, since there is a crude petroleum from \en-
tura which is as thick and black as molasses, and from that it varies
to crude petroleum which is almost as thin as gasoline. Even in a
single well the product varies according to depth and ag'e. and distilla-
tions show that it varies greatly in composition. He had been assured

that the Eastern product varied also, and was of opinion that before we

can recommend any percentages of crude petroleum we will have to

establish a criterion of excellence. The different kinds of crude

petroleum he had experimented with in California produced very dif-
ferent results-strikingly different. There is also a very decided dif-
ference in results according to time of spraying with the same oil.
Thus spraying before rain and after rain may produce entirely different
results. He had sprayed with some forms of crude petroleum without
injury which would have thoroughly destroyed the foliage at another

time of day. The amount of water in the leaf may determine to a

certain extent the damage by the oil. It seemed to him, therefore, that

another thin' that must be done before we can really properly under-

stand the action of the oil will be to study the effect of the oil upon

the vegetable tissue. Perhaps this had already been done. but it w-as

still in large part a mystery to him.

Mr. Weebster said he had used oil from two wells located in differ-

ent parts of Ohio this year. and although the analysis ran almost

exactly the same in each case the ete(t has beenl di ferent. In the one

case he had not een the orchard fo"r several weeks. but when he last
saw it the wa)('ll trees seCled to have beeni in imany instances killed
by the use of crude petroleum. IIe could not say whether the oil had
1been ap1pl i(d jlst beforee or j ust after a rain. I n the other case the
tr'es sprayed( were Seedlingi&; a)pl's onl the exlperillenlt farmi. the eXperi-

Illeilt bell' 1Wade to ((teflllllle if 1)OSlle ( the effect n >onl the t'e(es and

I00t against l 118('(0. O1n of tle t1 e'st leaved 1 olt at ti1e pf'Opei' tu11e

about as freely as usual, while others had no leaves at all. At the

resentt timie. however, there was no alp)larent (litlerence whatever inl

thlei, all havinlhg tinally leave( out Irecisely the same. It, was evi-

dently" nothing 1)ut a temporary injury. Ilis experiments had pro-

du(lced( such \ar'1icd results t hat he was (dl mid up11 adl id(1 not favor



recomment'nling tht' uste of keroseIe of any sort. 11' was of tlie opinion

that the variation would1(i be 'ust as great in the crude article a in the

reli ne(l.

MIr. Ho)kilns said that ini West Virginiia they hae a great variet-

of 1)etrl eumi. from that as thick anld 1black as lii(dasst's to the thin

light-colored 1)rocuct. The oil oltaited frnt)Il the tandlardI (il Comn-

Pany is a miiixture of all kinds except tht' ht'avv oil. The heavy oil is
used for lulhricatinl1r miiachinrt'r. IIe ha( obtained 5Olv' results which

are (lite at Variance wvit \h the testimony o f t)t hers andl sho)w5 what

conflittinr 1t' results call Ie obtain ed in ditteretnut States. IIn one case he
fol'(lllllllided( crudet petroleiiiii as an t'\xperinit'it 11 a1 larget" 'chard

which was5 almitost dea(l from the scale and1( which the owner refused to cut

(own. It h1a(1 lt't'i 1)ravt'd once With pure kerosene, which lil soce

daiare and killed mian\ scales , but the owner had allowt'tl it to go with-

Out treatillt'lt l111(1 the 1 le sI hil(I agai (O\reIt'(1 t lit' trees. 1le s1)1re(

it with crude pt'troleium obtained il lialt ilmort'. Whit'n lie last saw the

orchard. in A1 >ril, tlt t rees werI 1la k atd g; I 'reas v-. b ut undii len111eat1h

the hI'ark they were as heca i lh as ev e r, t h' leavt'es wi rt' mtuinr out in full.

and1( thit' owner claimed that the (Tlde petroleutt had bnt'lt'titedt thiemii.

it' was II')t rt'conIlllllcill tl t' ( o1 1. butt .il 1l) Ivill. 1th1is11 '\Xail-

1)11'. I)1 rl ler W\-1it w oltIlt' i1 l'e ri v 1111(1 W l ft''t'\t'rtlt' t1 1 it lid0

t le b uaruk it rt'ma ind '(1 dlark and rleas\ for months afite'rwa rds. A thoi r-
oug.rh exainiatiot failed to revt'al an1v of tlh' livig scalt's. d111(1 he

bt'l i"eyed that tlt' younti r salt's co uld not M'tt li and livt' otn the oily

surface. I It' f very Iiucli t"11l'ifaet'd. It IH t1t ol thiost' 1)rolblt'llls
W\liih Tt'tlliit' ('O0 1)t'lrativ ye wot rk. As a resut lt to further invt'sti"a-

tion. lt' thinks it 11ia hro('c lint ote of tht' best inst'cticidt's ever (dis('oy-

erel. 11t' col( not think of any bt'ttt'r work t han trying to titild ti'

reaso 11 fo (r the great diffrt 'rt ' n'e ill results i1 t'\x)t'erimlilt'lntal work with

MII. Web ister sa i1 he was uial dt' t st't' what tcould I t' - taied evnt'i

if crude letro lt'uml should hfe lerft'cted. It was t rut that wt' Will havt'
to <'a(t Io(tino' 'hEt' ' ff'ct ive that whalt'-il n >( ap. wh"1 ichi

if used oni peach trees except durig the wintt'r will (lt'stroyi\ th' fruit.
hut in vit'w of tht' ditliticullty lt' hadI had inl gt'ttilng" cru(le petroleum

alid tlt' high price askt'dI ftor itt Ihw mun b\ Ii 1 't ter ai n isectic ide thllnl
whale-oil soap would wt' hiavt' evt'ti if it was )t'rft'ctt'd Ie thought

that entoIologists wh'l( care(d for their reputation would exp\rt''inwtt

nuch and say little' for pull ication, for tht prt'sent at least. le fur-

ther stated that while experimentation was al ways in order, it would
be best to stick to the whale-oil soup until more obscurities in reo'ard

to the use of petroleum had bleeni elinated.

MIr. .Johnson said he agreed with Mr. Webster. We have o-t to oget

soml]ething b better than kerosnt'it' fOr b)Otll peach and lium1). In1 oie

instance he ha( sprayed an orchard of two hundred 9-veair old peach
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trees in February with 25 per cent kerosene and not a tree was living
on the 28th of April last. He was at present making midsummer
experiments. It seemed to him that atmospheric conditions were at the
bottom of the difficulty and he thought it would be necessary to go
back to the old whale-oil-soap remedy which destroyed the scale more
effectively and was less liable to injure the trees. It would not be
wise to substitute crude petroleum for whale-oil soap. After three
years experience with kerosene, whale-oil soap, and gas he was of the
opinion that there are other conditions which must be studied more
seriously in the future than in the past, and he heartily agreed in the
opinion of the chairman that cooperation is desirable. He believed it
would produce better results in the future. We must not confine our
labors to the territorial boundaries of a State but go outside for infor-
mation, suggestions, and the experience of others.

MIr. Fletcher stated that he was glad to hear what had been said
about whale-oil soap and crude petroletu. He had never yet been
able to see what object there was in trying to use petroleum. The
results were too conflicting and always unsatisfactory, and the question
of cost in the destruction of the apparatus was never considered.
There was very slight injury to the hose in the use of potash whale-oil
soaps, which could now be obtained of pretty uniform manufacture,
and had beenl giving good results. These are always to be had and
easy to get to most places. You cani be sure of getting your whale-oil
soap within a week or ten days, while he had found there was consid-
erable dificultv in getting crude petroleum. He was of the opinion
that there is r()in for experiment with much weaker mixtures of the

potash soaps during the summer. His experience had been in favor
of the potash soaps inr preference to the crude petroleum or kerosene
mixed with water. Even with the old kerosene emulsion there is some-
times ruiexpected injury to trees, which was always put down to differ-
ence in the oil or in the water. He was satisfied for the present that
the whale-oil soap was the safest remedy; at any rate, it is the safest
for those who are coflicial entonologists, and have to reconnend formuhe
to people who will miiake a mistake if they possibly can.

I4r. Samndersoni stated that he had niot had 11111(11 experience with
crlde petrl em1111, 1it ,0o far h1is experience has been favorable. He
51)Thl waivaii orchiar(d of one hundred trees on the I)elaware River with
< rude petrolell in the latter part of January, on a cloudy day, with a
little i~iil and raii oon afterwardls. lie trees were mainly Bartlett,
Kieller.i und laiinniig pe<'arlS which lihad been I P si aved the V ear before

with pl1' kerosene adil somiiewlhat injured, Iut wh1ichi had recovered.

Iwo months later, iii \Iarchl , he 1>rayedl another lot of one hundred trees
with I 5 per cent solution of' cIrude petlroleuni. It was a very windyr

dlay, ando1 almost all 1hle t rees pI('viousl" sl.lived got a (lose of the 25 per
cent olution o1 one sisle. Examination shows 1no inj 1ryW on either lot.



r1e 11d11E the'e ('otll )( seell a tre- nott ECldilig well. })ut that wras <wlllg

to the spray of a year before with pure kerosene. The buds were not

inj turl. TIhe gi' trwers in his 'e it>11 nev1r itse \h1&lltl-<>il smil>. becriatse

it <lt'str<>ov5 the bu(ls. "I'ht'< 1hl't'a ustle(1 it (lutrnll liin(lllte r an1l ltestrt)vecd

Im1(ls. atl hal"e n>w 'iven I it lp.
i1r. 1'<>)>l<hi<rtll saicl that he <il not wish his f<)rilller ve tialks to> 1he

(t) Iistrllt'(1 to( Illtalll tilat there' is t)> fiit turie f<I>r crudle l etr(llen as an11

irst'ltit'itle ~llut lit <lt:intl t<> teillih/:tsiz lt' f:a<ct that thae il gre1t
<1'al tO learn. In isomne Of the 12trt ( rcl'hltar(l ill ( 'alif<>rruai~ <rul e<t t>'-

llll W}) l ha b(1ee u 1sed It 1 1'uces. Illt not :astiisst tlhe 1:t1 .<set stle.

lie is) of 1l ()tilleoii 1 that the'1re is a rIeat fulture ftor c11(t' 1)et'l ltillll,

1111<1 that thit' tillle w1 ill c( >111e wihenlt it 11-i 1 ll <cheael'"r in tilt 1L:tst. In

California it is tht' hlennl)tst ilsetcticile that cani he louglht.

l . I l<>1)kilS s:tid( thllat ill his " tatt' ( 1 est 1'ir jrini( ) cruolt' 1)t't lnt'llill

v'1t s<>ltl t> t) I' httalartl ( )il ( 'oill)a.' for :ltitut :' t'lt S lpr rall<>n, o>r
1 . ( J. pe 1 0I 0'. an;11(1 If tht' ' 11'sll fll It'llt (lt'l;l1l(1 for it f1r

a .I)t'citi P1ll'P)O 0 lie tll(lol t tiler.' WitS t11 (jilSt 1 Illut tlatt it' tcost

11 () 1 ( )he ft'(l tc ll lllc< 1('I M \V I t t t4)( W I~lt t'-)1 l ) )1.

"I' ll(1 itt.'tll 0l ;l)H)nlltil the f<1>ing. follr tnsIW v t'ar.srs:.
1 0t Illllllttet t)11 lll:ll lll:.\' ) t! t 1' ( 0 t1' ''i ':. S.

t"e cilIl. Io lf( . t111(1 0i(,t Woirt' 11:11. itIllcl) ti t' sall t'" 5 111 01t .

\ 0 Sl?<. 1 I' ' .}t~dlll. 1 :ll 11( I110 (4 MS.

10t Illlo illllly ,s'S"i(l 11 (l : l ill m l'l : til' ;lt~t itallt 1 a':"i( l It 'g illl

att " .:' 1) >. 111.

( )11 lisatlIn oft . 1r. \\etet r ;ill discussions~u were1't lin1le to tl\"t' 11111-

tilts's e( 'll 1. c 1) tW1"aoll itt 1) H'llh Illul't' thUlll t11'llet' O)1l tilt' :11114' "11 )jtOct.

MIr. Webster movd tllt' hat the se'cr'tarv 1l:ace toni th' list of foreign

Illeilll})el' tilt' Ililllit', oft

( illtst;t- > L 'I lllar(li. of l '< 1rt it-i. I tall .
Inc<>l'mrt \Ne\'stentlt . f' ('lletster. 1.li a 14car1d.

rI . IL()Wt1 I<>r c 1x>sel t lie lliunie <>f 19:<in. )tt l lit<>"t r( a t'. <>f St . I )t' is,
I till aints.

Inl d1 iscutss i ng tle alllnual address de'li\verel hv V\ice-iPr's idenii t (iil-
lette, \i r. 1'eed sa idI he th<tg)llit. as <licl all tie t~theler mont'libers, that

there wvere1 very x ansy <e<>('ellent ileas iii ti. 11r ld a ress. ( )n>e Of the llo<st

l11)()rtitilt o1es 1waIs tha1t ;l)Olt active( <c<ooperaitive(' w<>rk ;and1l the sEuel(-

lng' <>f parasites >tkli andl f<>rtl. If ('l<se tra('k wa s lle)t <of s<lt' <of
the great 1(ro) pests in this 1'es)e('t, watching ('arefully the parasitisin,
enltornologists in ditterent States could do each other a great deal of
g<rml.

M r. We)ster thought there were a great many good features inl the
adelresas al ver- 1nyn- orf vital inqmportance to station ento iogrists.
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It seemed to hint that the fact that this international and interstate
matter was made a prominent feature was a very good indication of
progress, something that was hardly anticipated when the Association
was established. There were so many good points in the address that
it. was absolutely impossible to do justice to it in a few minutes. Some
thing's, however, he considered entitled to especial emphasis, and one
was the matter of duplication of work. The fact that one member
was working upon a given species in one State and another member
working) upon exactly the same species in another State, while appar-
entl- a dplication of work, is not, in fact, a duplication at all, because
ii all ro}abilitv very diflereit results would be obtained. No two
mei see the same thing in the same light, and climate, latitude, and
elevation also have a great deal to do with the actions of insects. As
to the unatter of mapping out work, it must be remembered that most
entomolog)ists are limited in their powers, and, while they can plan
work, it is not always easy to carry it out, Bis a station director or a
board of trustees mnigh't greatly revise his plans. In regard to the
introduction of foreign parasites, it seemed to him that it is a field we
are just entering. with the future all before us, and there would
be mall- failure: but where such work was carried out carefully he
belie ved it might prov-e successful with respect to a great many intro-
du(ced slwecies of insects. When we come to carry it out between

States. however. other diticulties will surround us. He went to a
great deal of pains to obtain from Professor Morgan an egg parasite
of lurtantia, and after getting it established it was swept out of
existence during the winter of 1898-99, and no good has come from

the introduction. Ie was also of the opinion that a great deal could
be (done by all exchange of experiences with insecticides, such as had
taken place iln the iimornI 111g session, as insecticides seldom have the
same effect ill different >ortion1s of the country. It had always seemed
to hin that the work of the economic entoinologist was very largely

to work out life histories. and after he had done this and had found
out methods that could 1be used to destrov the insect his duty ends and
the w)4 olWrk of1 thce horticu1ltu1rist and the agriculturist begins. Ie did
not think it ought to Ib' 1ecessar'y for an entomologist to make of
Iillmols l :u 1110011ll0icl1. 110 0lrall1 . or civil engineel .

MIIr. FIerildc( refer:redl t the relna uk j ust made by M r. Webster to
the clfect that no) two 11en Saw the samte thing in the same light, and
said that the saill was often trueo' in listening to an address, for gen-

era ll' I1c t V() we1men got the smione ideas if0)onI it. For hii other parts
of t he addreSs t han those Itenit ioned by other speakers had presented
themiiscl ves with palrt i" iular force, anld especially those with referees(

to co1 lect 10ons iI connlcltt ion with the insectary or entomological work

of aIy kind. It sceinio'l to hin that the work of a station, whether
connlcctedl with ;l colle'('( or niot. is iuost enphaticallv educational, for
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When insect injury touches the pockets of the producers to that extent
they are going to look around for the men who are looking after the
bugs. It means money to them. He had been in consultation with
some of the high officials of one of our principal railroads, and felt
certain that the day is not far distant when these roads will employ
men to take up the entomological study and development of the territory
through which their lines run. He considered this an important point
for the student of entomology to bear in mind in the future. Of
course such a man must go out and study conditions over a vast area.
He must also know what our worthy chairman is doing in Colorado;
what Ir. Weed is doing in New Hampshire; what Ir. Louisbury is
doing in South Africa; what ir. Fletcher is doing in Canada-in short,
he must keep posted on the entomology of the whole world and be
ready to meet any emergency.

Mr. Hopkins said that along this same line he might mention the
fact that he found in the spruce forests of Maine that a large timber

concern controlling some 300,000 acres employed a practical forester
and scientific man, and paid him about 81.500) a year, to give advice
on practical methods of cutting timber and making surveys. The con-

cern mentioned sent this man with Mr. Hopkins through the spruce
forests of Maine to learn all he could about forest insects. This was
another evidence of the fact that the practical men are beginning to
realize that they can very profitably utilize the results of scientific
research.

Ir. Kirkland said that if the members of the Association knew the

circumstances under which the presidential address was prepared they
would appreciate it all the more. Mr. Bruner decided at a rather late
date that he would be unable to be present, and Mr. Gillette very

kindly consented, oi short notice, to write an address. It was a matter

of congratulation to the members of the Association that they have in
their memberslil one who was both willing and able to do so good a
piece of work at such short notice.

Tw papr were presented by Mr. Weed, as follows:

ON THE OVIPOSITION OF AN EGG PARASITE OF VANESSA
ANTIOPA.

[.\lstruct.]

On M 1av mortniig at I)irihnam, N. I.. a I w.va (altiopa was seen
)ori >oSitinog on Salix. A ftr lay I;ivino ab ouIt t wenty" eggs she flew away.

The mo iiiennt she left, a sinall hymlenol>teron since identified b)y Dr.

L. O. Il oward is 7% lnoa.s riapit I l(ow)ard -was seen running over
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the eggs. The parasite was watched for the next half hour. dlurling
which timle it oripositel in fifteen eggs. Does the 1)arasite ride around

on the butterflv. waiting for oi)ositiol

ON THE OVIPOSITION OF CAC(ECIA CERASIVORANA

By 4't. xNC . i1. W n }::), Init rrhlou , .Y. 11.

[Ab.tract.]

'The ert are laid in flattened masses on the hark of chokecherry

shrubs very near the ground. The egrt mas. at tirst is yellow, but

later it bec)omlles brownish. so that it is very liflicult to distinguish it
fronm the 1)ark. There is but one1' broad o of larvae a year, tl' egrrs laid

il lllll'r P rc'lla 111111 g lhathed 1111t1 i the fol 1lwit g lrill r. then t he

(ounit lg Iarne ("rlW to the to) of the llrubh. where the( lh'earin the (oI-

structioin of the tent.

Tlhe' ne(xt parl'1 wa-< ('ntitl("th

THE RELATIONS OF PIMPLA CONQUISITOR TO CLISIOCAMPA
AMERICANA.

By CLARENCE .1. LFEEb:f aul1 \f lLLIA.1 1 . "ISKE.

[Astrowt.]

Phap/rl/(I mIaiixrtor is the illost illi)ortalt bllinlto1p)tl1ous parasite
attackiner th( 1)tp; (of / //.v/iomm/u a/In-/'cI/na. lht' otwrs are t)'1-

Iiill l hl i(l 111 the 0 11 o1.0(10(,1 O the loItsooii lter its tollst rult ll. iil(l

54' Oral eXlPE'rl11lliltt t(o (l1"('i(I W 1it h a IW a I ast'f u tai ii t iin"tli t' i Va-

ria)ility o if this rul1ie g ) to sih ow that 1' x options s a r1 at l1'ast rar('.
Ihe (ll'Vn'lOI)lenit of the 1)l1rasit(' fromt the (tgg takes bit little mitore

tille thani that re'(quird'( f0r tht' coll)letionl of tlh' lietalllorhI)I15i of

'lis1( (;iianpa after (ot(nstru1("tinlg its t("nCoon, 5 that thir' rii slu''tivye

dates of emeit'rgt'inct' are nlot tar al)art. The pupl;a shell of the 1(ost is

c a)hl)et'Iy tilled1 by)V th lar a tf its panrasit e w hein the latter is full
<growni. 1,it after tlie (lischa'rtg o if the seniiisol id ineconlilm it is

scarcely half as large as )efore'.

Th' lamev' Of PimIpla ar(' attacked when nearly or (ite full grown

by a secoIdary )arasite'. T/wi/ron/ fr/rei.seur.v, the larva of wvlh ich feed

extt'rnall v ulon their host and finally replace it. The various stages
of tlhi species from the first have 1b('e'n olbserveI and nliln 5pe("i-

nens reared. It is about two weeks in reachingr maturity from the
egg. A peculiar fact noticed in the observations upon this spe'cies
is that in the first stage from the egg the minute larva has a hard chi-
tinous head with large jaws, a feature totally lost in1 the succt'eEdi ne
molts.
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Another interesting point in connection with the life history of
Pimple conuOsitor is the fact that it occurs both as a primary and
a secondary parasite on the same host, Clisiocarnpa americana. Very
small individuals were bred from several species of primary parasites

attacking the immature caterpillars, the species most commonly act-
ing as host in this manner being Linmeria fufitm.

The next paper, by Mr. Fernald, was entitled:

ON THE MARGUERITE FLY.

By H. T. FERNALD, A17hers, iasR.

[Withdraw-n for publication elsewhere.]

Replying to a question from Ir. Johnson, as to whether h-drocy-
anic-acid gas had been used, Ir. Fernald stated that there was objection
to the use of this substance among florists, who have an exaggerated
idea of the danger involved and will not often use it. He had no

doubt hvydrocvanic-acid gas would be more effective, but thought the
florists would prefer to use carbon hisulphide, as this substance had

proved satisfactory.
Mr. Fletcher thought that remedial work against the flies during

the winter would be better than work against the larvne after they
have eaten the leaves.

Mlr. Fernald replied that the problem had been thus far looked at
b him entirely from the florists' standpoint, and the insect treated in
the stage at which the florists would first see it and want to treat it.
He was certain, however, that the fly could be handled by fumigating
the greenhouses.

MJr. Woodwortlh said that the fear that exists in the East over the
use of hyd-lro(')"alic-acid gas was looked upon bv many Californians as
very funny-. In his State the greenhouse man will pick up his mate-

rial ini his haids, charge his vessel, walk out deliberately, and close
the door after hinm.

Mr. John(on stated that one could n(ot 1he too careful in the use of
hyd(1rocyaniic-ac id( gas, an1d he wanted to caution all those who used it.
I11 one in stance, after p'eparinlg' the che:iiicals necessary for generating
the gas, he thought he woiouli take his chances in dropping the cyanide
in th4 jar1 all get out, bullt he felt the ('fleets of the gas almost iue-
diatelyv. I y the timnine h1 reached the door a haze came over his e yes,
everyl thin g looked black, anIId a feeling similar to blind staggers over-

m"ine him i. Ex p'erience has I -ved that it is not a trifling matter, and
he wouldW I 1aut ion all wi ho( h ad occasion to use the gas. At the same
tii h114 11'1eIIlt Ii h\'(Iroey ari i-a idl g 5 Was 11h4 4'olingi iiial'nil fo the
(.1('sl rII t il l ( f d e 'tai i I(ect )('St 5 i itiils" w here storedi g rain and
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most man ifestly, if not mainly, during the spring of the year, while
the plants are quite young; and it is a common observation of farmers,
throughout ieorgia at least, that the plants on low, wet soils are much
more seriously damaged than corn planted on uplands. The extent
and nature of the injury may vary, but the most usual syiptom of the
work of the larv is ini the wilting and falling over of the central
leaves, or ' hud," of the plant, and later becoming brown anid dry.
Plants showing this appearance when examined are almost iinvarialyl -
found to have been bored into at the base of the stei in such a way
that the central and vital part of the plant has been more or less cut
free from the tissue below. This wilting and dying of the central roll
of leaves of the corn plant has doubtless suggestedl the tern " bud
worm," by which name the larve seem to be very generally designated.
Other terms, as " hill bug" and " wire worm." are less frequently
used in speaking of this insect. The recogn ized English name, the
SouthefPH corn root-worm, as used byw entomologists. I have never
heard used by planters.

Not all plants showing the wilted " blud " have necessarily been
injured by the Southern corn root-worm, as in frequent cases wire-
worms have been found to be the cause of the trouble. Less usually
the white ant, probably ermes flavipes, has been found to have eaten
into the stem near the surface of the ground, chewing out relatively

large cavities. Inj ury from white ants has been most common in

fields planted to cotton the previous year. and the decaying stalks on
the ground have inl most cases b)eeni close to or 11 contactct with the

infested (o1'1n plant.

Prof. F. MI. Webster was probably the first to indicate the injurious
character of these larve on corn. in the Report of the Secretary of

Agriculture for 1887 (p. 148). Mr. Vebster's observations were

made in Lou)1isiana, and while from the article referred to it is niot

apparent wV whether the larna'e obIserved Were actua ll 1ned into the

adult conlition or not, there can be no reasonalble loubt, from his

description of the la rne< and their i njur"y' but that these were la rne' of

There i good reaSOn to beMlieve, ho wever, that t his insect has been

I.5lll to co r1 ll ( CeO1'glra at leapst Ilanll vea tseto e we' Wi (1d ally

'etere11e to it ill te literattire of cono11 e(0to11olo . several

(liflelr llt Por~lgla fafl'nl'EN. W~iho al'l llItl t'illll' W1lt}l1 10c lalE"t 811(l

their wuork, alliirmi that they have knowVin the .udl worm " ever since

they ca r'llenli e f. Wh1ih i 11 m11 111ta1ces co1ll reasonailb ly be

eXpecte(d to ('xtelld back over a period of at least fifty years.

The years 1 a '. (nd 1 S00!( witnessed a rather general outbl)rea}k of
this insect. ani the inIjur to corn attracted attention over <luite a

large area of country. inllrcdinog Illinois, Indiana, Ohio, atnl nimst of
the Siouthern States. This ouitbr'eak wa the occasion of a careful
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in the cornfields the beetles do not feed on the young corn plants to
any extent, but on seedling weeds. They have been observed repeat-
edly to leave corn plants and crawl here and there on the ground until
finding a seedling weed, when it would be eaten down close to the
ground.

The first signs of injury to corn were observed May 2, when numer-
ous wilted buds were discovered in a low plat of corn on a low situation
on the farm. Larvae found at this date were most of them about one-
third grown; two were found, however, almost, if not quite, full grown.
The two weeks of hot and dry weather following this date caused a
general wilting of plants badly injured in the crown, and frequent
examinations of the roots of infested plants were made. It soon
became apparent that a rather small proportion of the larvae among
the roots of plants attacked the crown, causing the death of the plant;
but that, probably in the majority of cases, the larvae fed on the roots
or on the outside and under the stem at the origin of the roots. Rarely
were the roots channeled out longitudinally, but more usually eaten
into or eaten quite off. On the side of and below the stem of a corn

plant in four or five leaves channels or grooves may be eaten, the
larvae not attempting to bore into the heart. Where such is the mode
of attack, the outer leaves are likely to appear more or less yellow or
rusty in blotches, or even yellow and dry. When the roots only are
attacked but little injury seems to result to the corn; in fact, many
of the most thrifty plants pulled up and examined had as many as
five and six full-grown larve among the roots. In a word, larve were
found quite generally among the roots of most plants on low soils, as
many as three to six to each hill, and in a relatively small proportion of
cases were plants attacked at the crown, causing the usual wilting of
the bud.

The first pupa found in the field was iMav 8. On May 10 a rather
(extended search proved theii to be quite numerous. The first beetle
of the new brood was observed May 12, from which date they have
becoIme increasingly au)llndant. At this writing, June 12, beetles are

(juile a)unldant, feeding miainly on th(e blossomls of various cocuri its.
llh last stragglers of the over-wi entered brood had disappeared by the

last week in M Iav . The b )ro ods are thus seen to overlap so)mewhat, 1but
it is likely that these stragglers passed the winter as larva' or pupa,'

compillet ing thei r d1eelope at ii the spring.
Ieetles have beeIn ob)5'P 'sered fe('eding on the foliage of the following

J)lalls: 1V(, 00its. l lfi Ia, col'll, (1'lillloil ' (O e , (liIfallt, g0a('sehol'rry,

anal such g,. il lri e; ~e as, b)(ans5 l)Pts, -(jIh,51 (antaloul)(s, water"-
11 ,o01. tI )l)a; 'e, Iisl 1,)Otatoes, ttifils), tollliatoes, aIl;l Oi the flowers
of ai))Ie, I )eai, (i1i11ice1 , 11111, )atich1, a1i(l "lol'iTy. I1 fact, the beetles
scei11 to lw )racti(allfy 11ni110or I. Itw' have been1 found on the

Oots of (corII, 'e, IhI t/// / I/b)/('.e, 111( galr11 b>ea)1s. On this latter

r0pO) 01() OfidI rtalle iiijuiry Was (bi11e, larva ' })Orjil into the stein 111(1(
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for plat, was the same, thus duplicating the work on two different
situations on the farm. Without going into detail, I will mention
some of the ways which the plats received treatment. Corn was
planted deep, shallow, early, late, with an excess of seed in the hills,
and drilled. In one plat the earth was listed over the corn just as it
was coming through the soil. In another plat the earth was thrown
away from the corn as much as possible, thus exposing the lower part
of the stalk somewhat. Plats were planted with seed corn soaked in
strong kerosene emulsion, in diluted kerosene emulsion, and in chloride
of lime. Other seed were coated with tar and with sulphur made
adhesive by moistening with molasses. One plat was treated with
kainit, at the rate of 2,000 pounds per acre, just as the corn was coming
through. Another plat was sprayed with kerosene emulsion around
the hills as corn appeared above ground. In still another plat a hand-
ful of tobacco dust was placed in each hill at the time of planting
seed.

By May 12 the corn was mostly 10 to 12 inches high and the major-
ity of larne were from two-thirds to full grown. At this date six-
teen hills from each plat were carefully dug up, the larne counted,
and the nature and extent of the injury noted. In this work it soon
became apparent that the various methods of treatment, except late

planting, and the different insecticides employed appeared to have no
appreciable effect in reducing the number of larne as compared with
the untreated checks. Injury resulted to seed corn soaked in strong
kerosene emulsion for six hours, about to() per cent failing to germi-
nate. Curiously enough, the plats receiving kainit at the rate of 2,000
pounds per acre gave a larger per cent of larve than any of the others.
This may have been due to the moister condition of the soil, following
the use of this fertilizer.

(iorii planted May 4 was but little injured, by this date, the beetles
mostly having deposited their eggs.

In the case of plats, where an excess of seed (s to 10) was dropped
in each hill, in no case were all of the plants in a hill destroyed, suf-
ficienit plants being left for a good stand, and iii most hills thining out
was necessary. In plats where the corn was drilled the injury was
relatively y small. Froii this season's work it appears to the writer that
if bottom lands are plaited to corn late, as the first of May, or, if
eight to ten grains he dropped in each hill, injury from the Southern
corn-root worm imav bse >radtically avoided or so distributed that the
damage will b 1e inconIsequential.

Iii dliscussing this paper M r. Webster" said that last fall he had step-

ped of a portion of a straw},e rr ibv led Ibadl infested with white gru b
,and alpp l ied kainit at t he( rate of 4.000 poun d )O11(s to the a(re, bult whyent he
(amne to eount th e g"ubl)s h' 1ound mo 1re in the portion upon which he
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ha(1 a))lied1 the knain it. IlIe could not (ec any- reason for conisideriner

kainit an i nsectici(le. i 1 ha(1 tried it for white grubs. straw)errl
root lerers. rose heetles. and wirw'( nuills and ( could not see that it had
any ethe t up on any of them. If it killed one sinll"e individual he was
ntot ab1le' to SOe it.

MI I. Lunsbury lllll said he tho)ught there was a great (deal to he)C said
against kainit and a good( deal to Ibe sail in its favor. Perlha)s weather

Ofnl(ltios ullnle(iately toltlwiner thlie al))lation mllav have something

to du) with its edicacv. F(,1r instance. a rainfall igiht aldd to its insect-
11(1al valley.
MIr. W"elbster state( that he had taken particular paills to a)ply

water to calr the kainit d(owl. hult without etlect.

M r. I."1nhttu!")1 r( jpresente(d tihe followviingr p)apelt:

NOTES ON SOME SOUTH AFRICAN TICKS.

'hI ' I)urllIo)se' of t1lese flott's I to 1>l'eleuit ei('tlV thi' lile10 ' illlpol'tallt

cof a I111111 ('0 cof (,l serv-at ions ill:0 0e ill I'O'("1llt 111l(le il till' I186 11 t l(1

a;ssciat io(,n of several s)eci'es tf ouith. tAf ican t i ick-. Tl' notes a re
ill:1(0 t(aIll Illelllcf 1 1( alcl lt't t'1"rO N lltill 'eee 1 111, lle lalie ale t "ll-

l's a1'' 110t att('il1l)t'(l. "I' 1l)1'illaf Oljt'Ct of 11 1' stittlit's as e 4ritl'1

1'l',n1,mi11. It beinelr to ob tain data that woucldl~ assist inl determllliiner th11
("cou)l'5 b est a(lal)te( for th' s1(' )l1)-'( i of t I the t icks. S1n11' of t he

al'"i' ) 10. b Y llic; I ("il a ciete!renit to ,toc(k t':rnllno ill (ertain 1>arts of

the ( 1ane ('coulon. :anl( of late years have in(creaedI to an extent that
threatens the l)ire2t'ss of the battle indulitrie in several dIistriCts.

iere 1e:1(1 h t'teil. Ilic elofofe . a sIS)llii( of oll! 11(tanIlnir ill the 1 c(lhltr'

that one, alt least. of the s1 )e(ies was in 5(omle way ass)c iatel with a
<tellerally fatal Shle) anl(d g at disease klno)wni as "hea rtwater." This

fieast (1llli thl last hlf ci'itlfV- has rratlillit l e("cO1le extendedl

Ove a t lmt Of cOUuIitYV in tI le o0)u Wleast ()f the c ooI which was once

capal de of suol)lrting several llillions of sheep. The fowl tick con-
Sld(l'e(1 is a 1)Oiul I IN 1)est 0c01111lOI to lmlan wa W ill-t('ill)r'1'ate all( 5t)-

tr'(opica l lands. It is th11' _ l .v nilu, ricnI us o )f t he SOut her P I ni ted

States.

THE 1K (~)NT TICK.

The tick of greatest imlllp(r)tanice. hewcausle of its in 1iuliles to 5t(o)ck. is
.* lin/ ///I/Hw/ lrati-i' Lochl. co ollllllunly kiown as the bout tick.

SIlouit " is a Iutch word e(tluivalelt to " variegated, and its applica-
tioun in this case has reference to the mixed colorin on the 1back of
the male. The h)ont tick is Suppo0e(d to have spread into 'ape Coloun-
fromt the eastward between sixty an(d seventy-live years ago, and it is
still restricted to southeastern (1istricts-the same districts in which
the h(eartwater disease occurs. It is the largest of South African
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ticks, and perhaps is of unrivaled dimensions. The American cattle
tick is a mere pigmy in comparison. The bont female measures up
to an inch in length, three-fourths of an inch in width, and half an
inch in thickness. After engorgement she drops from her host and
secretes herself. In soft sand she may burrow an inch or two down-
ward, while in harder soil or in rubbish she may rest content after
burying the forepart of her body. She lays her eggs in a compact
mass anterior to herself in this retreat and dies at her post after the
completion of the task. Exceptionally large females probably deposit
as many as 20,000 eggs; a careful estimate on one batch of eggs
obtained in confinement placed the total number at about 17,500.
Oviposition, incubation, and all the other periods in the life cycle off
of the host vary in duration with the temperature of the surround-
ings. Development in these stages proceeds all through the year, but
is many times more rapid in summer than in winter. The winter
season in the area infested is mild and dry, without snow and with but
few hard frosts. The young ticks ascend the grass, bushes, or other
support above them and there patiently await a host. The passage of
animals in their vicinity, by means not vet satisfactorily determined,
arouses their attention and incites them to run about clawing the air
with their forelegs. Attachment to a passing object is secured by the
waving legs, but a large proportion of the tiny creatures are brushed
off again almost immediately. Such unfortunates must, perforce,
await other opportunities. If the passing object prove a host those
that contrive to maintain their hold soon find the skin and inserting
their rostra proceed to gorge themselves on the blood. The opera-
tion of engorgement ordinarily requires about six days. Except as
regards the duration of the different periods, the habits of the bont
tick from the dropping of the female to the engorgement of the larva
coincide with those of the American cattle tick; thereafter, however,
there are differences. The bont larva when replete with blood with-
dr'aws its rostrum, drops from the animal and undergoes its metanor-
phosis ini hiding on the ground. Sixteen days or longer, according to
the temperature, pass before the larval skin ruptures and the eight-
legged, 1lat-bodied nym-u1ph appears. The nyni ph1 seeks a host not alone
through patient waitinllg and waving of its claw-armed forelegs but by

i'n l tg about on the ground when an annual is near. Engorgement
is again co)lplete(d about the sixth day and the tick then bears a super-

ficial resembhlanice to the <'orged feaiale of the connon cattle tick; it
is, however, shorter anud relatively broader and of a ditlerent shade of
blue. Volun tarvy dropping and, after an interval of eighteen days or

longe r, a second muilt ing follows. The tick has then reached the adult
stage. The sexes, wvhieh1 were indistinguishable in the earlier stages,
uay hIe told at a glance wlhen adult. They have similar dimensions,
but, the miiarkinigs and colors are dissimiilar, and the shield of the male,



that of t lw' feml'lale iS restricted to a sllall ar1ea above the rostrll. -

Iw adult hullt tick is seldom fondl on bu shSe or grass. and it appears

that it seeks i h<st solel- from the' runlnd. Th e mriale takes 11) a>

)<>siti<>n inde(pendl'nt of the female. and after sev eral lays. generall-

four <>r th-e, he mnlakes ktlIon<>1 by - straighlitetling his body< an waving11

his legrs w1l hen 01W of the' o>1l<site sex'1 ailroarhetl1s Ii tlht heu is

pl'a)lled foI)a i 111ate. Th fenlall, Wlth I)llt flia lll p1'1()11u v fe (l

seardw'les about until an eligibj1l llmalfe is ftlnd1(, and aln tining(1 fl one

(liwt's il lltillf ad instialI hfsel f on t)ll ski wit Ii 0 hetr ylil ntrun

u1)oppse(l to his. W hen an upllainre(I d'ligible lmlale is wanting the feinlal -
mlay at ta( hi hersl ht1y a mIllat'(1 (ou1)lt , but she rare lv sot ties wl ) c1n isc-

tant from1 ont' of the othtrl sex. and her'i' evidIenit object in 5l'ttlingl by a -

c'u01)le is to secure th 11 I(( after the other fem l ea111e s ai . Ill about -
igh t (lays f. ro m atlixini g herself to a host, or lounge r if a matt' is not at -

once acnllrt'<l. the flenale be'1l1ei(, tll* (listet'ile(d with blm(1 and lu>). :

'I'1t'Illt } t'('clill('::cSlieW lt thicker in hady" but nu lo~nr r w ider.",
Hill( l))t)Pil' to Al ) Si.t nlat (,1i l ua0 (1 )lt 011 pY) 1' (t of llf)1il'itt lI ll 11-

til' 10 111(i(1 Ill' iiikt''.. II1' I1a 1'ti'lllall for 111an111 Iioallt ls ill t11i ' o)11e _

1 )(, i 1 ll ll( Il 0 sililll IV 1i 1 1 a Ill'lll 'r of flIlllOlts. ( 110 ) s l'1- -

11 Il 1111(e1' ))se l II.i(ll hits 1)4.1'Il attalie( 1 <)lP s1' e 11( ll< nIths. '1'lie tWlO< -

5t' x s atFl'' 1)O( let'(1 I1 )ro iX ill )ate11 1 o'ei itill11 iH's. 1illt t l 11als '

tl))E)al' t )t ()luIlit tl. ()1YIII , t 1 to t)i lon I 'r t tt il ihl l t.
I<>w <l)ilat ion is efftl'ct(1 hals not i)'In I <l'tet 1nintie<d with ce rtaint -. -

It is c)jt'cturl'(1 that the te'lal 1)l")t P1(10's ai1 ortian } 1 i11iltinatin, _

Whl1ich is } ullr 115t Iit 11tillat contact 10iti thesll'xulI ()litic' of the

mlalt'. MrI. ('laudet Futllter, tht' Natal t'ntomol>logit. called( m11 atttion -al

to thle )rob}ab}ility of this uluttie lealns for ilntercolurSe with r('s)ect to -

an<thtr 1 Ia(il. ma( siinc' I lIal(' r lliatedl( wittlesse lt <ht t(iick r't tl'- -

tloll o t a 1)'tPl(('( ()orail i)\ till' f illlal' oft t1' Hli 11 1(t aiol l''11 Otl l h **

IX(ildoa' l 10 toit J')altt llg c'lll)O's. l1t' 1111aL;"Ilat loll a 11' l t1lla' -

to that h icli <cc>< lrS il til' 1>nO''ss o >f <> il)<sit it. I'l' it 14ale t >rith ' -

ill tli' h><>nt ai so l <>t ttr sl")'it' s i <eIIO'at a t i nItItle<1. lil-lik' shil(1 -
11-hit'h <>1>< s f<>rw trll, :trl wlihtul inlelot' rt hi'c 11 sittidel.'1r1tt Irte 1"r<l:.

thil r inattes thiS sit 1(lI s <> ft til l'S 1 )>< t < se ri-'(l to) 1> < rht is l. --

lellnles <l(> notlt apptl'ar able to c<>niplletl their l'i rgeInlll't titil thl' --

have nizatl.

11Th1' hllt tick itifests cattle. horses. sheepl. go )ats. and ostriches. and

pr11) aI )l 1'lyll)15 oth'1r a11lal, as oll the V11('11(( Of farelll's It is 11(t

infreqtuent on old <>r weakened h)lllOes a(l other klibrls <>f lI<rnte
g altie. It atta(les itself to Illian <>casliollallV", an(1 110)ow aI1 again is

f(u11( (n t t' li )allyard fow)1l. ('uly()11l1. 1u1es( s'(eIll to 1) '(c)11 less
Infested thali horses. That it may mature and rep>rodu)(1icO(' when rearl'd({

on horses, cattle, ald gats has 1><'e etablished. a!nd< that it Iia- full-
('llg'l'1' ItS I . h)0t :ts ta lal'\'a ail( I I1\1111)11. a)11 t itlill'0' ;1111 :tft'W:111'd
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successfully n iiiolt has also )eenl attirinued. The adults a1e rarelyv fout1d(

on the back or high on the flanks of the animals. They get most
numerous on the relatively hairless parts under the shoulders, between
the thighs, about the genitalia and anus, and on the udder. The larm-
and nymphs prefer the same situations. but a few also get on to the
back and flanks; of all parts they appear to prefer the feet. The
adults are considered responsible for the formation and spread of
sores. . Such sores on calves may involve and destroy the teats. So
serious is this evil that on some farms a milch cow with a sound udder
is exceptional.

All stages of the bont tick may fast many months while awaiting a
host. Larva have remained alive fully seven months in a cork-
stoppered bottle, and a single adult an equally long time. Females
forcibly detached from a host without injuring the rostrum may sur-
vive and lay fertile eggs, even if only half engorged. Males thus
detached rapidly lose vitality and generally succumb within three
clays, but while they have life they lose no opportunity to again

attach themselves, and do not hesitate to then attack even the hand of
a man. The method of piercing the skin may be easily followed in
the case of such specimens.
By a carefully conducted experiment the bont tick has been found

h the writer to transmit the heart-water disease alluded to in the
opening paragraph. Larva were reared on diseased goats. As
ttv inphs these ticks were placed on healthy goats and the disease pro-
duced. In one instance ten ticks transmitted the infection. An
account of the experiment is given in the Cape Agricultural Journal
for May 24. 1000. It appears probable that the bont tick may also con-
mlunicate .. redwater." the- disease known in America as Texas fever.
A cow purposely infested with a few specimens which came from a
redwater area contracted the disease when no other possible source
of infection) appeared present. The circumstances surrounding the 

ln(ident are 'ivenl in the writer s annual report. for 1899 (Report of

Entomiol ogist, I)epartment of Agriculture, Cape of Good Hope).

THIE BONT LEG TICK.

Th('e seco)Id la(1gest c no111It()n South African tick is IInlomnner h yp-(6
tib. Audouin. The I)utcl colon ists know it as " Bontepooten," a

tern isio'oa'ested 1) h atnds of wN white on the legs of the adults, and from1

tis teilit is taken lie English colonists' name here adopted. Ihis

species i1 found all o)Ver" (Chpe (olon. buit is best known in the dry,
inIa ind diSt rio ts. It ne u rs in other parts of Africa and el s where.
Ilt fully engcagooel femlalC somiie itites measures four-fiftts of ai inch
in leCng;th i andol overm;t Iahlf inch in widlth. The life ecyle has not b)cen

traco"ed, bit 5(1 tticred obI)va'Ution01s indicate that the lolting anl l host-
5ceIuri J)" li;g i b itt r( 'iil to those of .1 ,ldn/dynUon /,rlwwuin . lie



hosts. too, are the same. It is more frequently a sul)ject for com)laint

w1-ith shet'p. g<at. and ostnicth fierts thai w-ith cattle farmniers. bnt

1)'rlipla s this 1i )><<eatist it <*hali c'tes t( 1>< e uat torall- i<>re alhuaiilist i1

the districts where the kinds <of stock tilrt Illentionel are farned. It

infests much the samie situations on the hosts as the bout tick, and is

a freqtuent cause of latness. I) particularly in sheep antrd gr )ats. Males

)1tdOIllilitate oI a l)east and reattin oa long tile . fIlie- various periods

of the l ife' <c\y<cle, s<o far as these are kio>wnl. aire all of slhcor-ter (iliriat io)n

than the (<>rreslo<>ndinI' periods with1 the buont. "here is 1)t"lurlel to

i)'. orlinaril", onte full geleratio<>1 in1 the <l*<>urs Of a 1e<a:r. l'lhis

species. a5 anl adult. appears to far oftener attach to lan than other

(>uitli lfriican Ix<>li(ah'. 'lIhe larval' of the <lithieeint sl)e"i" s'eei

al(llt 't(lallV troulilesonie in1 this respect. and ,illake tel life of setlle

1)eople in ticki districtss <one <>f fre <t"nt illist '1rv.

'I'l i: lilul1: ''IcK .

1 Ule 1ick " 1 it v111'nient l))lar 11am111e for 1/i # </c(f/Ii(//t d evil-

ra" s Ko ch. 1but in reality v the co )l(r of the replete fenale-the tai

I1 11 the lift' l el s Ill().t l'(111111(11 ()1) '1'E a (1 11110 s lgges ting the

I tale-is nearer slate-gr'ay than blue. ''his slpec-is is a close ally to the
coillll 1 iica title tick (of A m rica, Ripi ,/1 ph/aesixU /i, a/at/. ax a. or, as it

1s Illore failllarl known. lkiesp>//!t.w 7,;*/.v Ii1lev. Prof. ( . Neiumannii

lius stated< to> the write r that in a forth<)nin g 111)1)ileniet t> his li<> nt-
rri 1h ( n ticks he eXw)'cts to class tht Souitth Africaii s ecies as a

itell' () t lof t Le A Iulllil. 1. re1' re' oll'tw, ,'1''I'. l 1111111aj' ttf coI lstallt

structllal (lil'lr e li( ' I(etwee11 t t' tw11o) ticks. is show )W II y Mr1 1'. (Iallide
Fullr ini the1 ( ut''lslnd Ari(ullural .J1(ll'llni forP May'. 1 M'+!+. 1(l0'C

Th' 11lue tick is 1hi- far the m1Ost abImuntidant ott oumith A frican ticks.
It is ft 11(1 alii<>-t <n er vwlhere' in ( 'ape ( ilo i'V>1< * al(1 5t(iet slllt'es <wcul's

III scll nuimers Oin battle e am to (quite Obscure lar ara <ft i kin.

Fe'wti ftri'ers. hi>wevet<r, ret rd it as <>f 1eallv stious i 1l i( rtaunce ; aild

while it <l<><l)tless severely tastes the strength of ti finals w"-lies con-

tin luall- abultnind t <>Ii them, it doe>s 1<ot <>rdiiaril- al)pe-r to> tlct their"
<o*I( iti< and <'t' iiti yal ( 1s IIot W11 irI'1 t heiii t<o nea t lie e\te Int that

the twyo larger 1>< i c. ( )ccasi<nall v, ile1-verthele ss. calves are
rel)(rted to)e>> st tilltel in <rowt h anil eln lestrt>1"ed. Since this

l)c'('les 1 po'ba )lv ile' clI(' ('(11111111 t t'llt fo mI th' t('ranlllsl1()Ii (of ()Uth

Aflial I'((dwatel' (Te('xas feerl'') ais 1 illliised. it Inay 1 of interest
to record that it occurs in a)uilaliance ui cattle inl mlan- 11) laE'c to> wlich
the disease has yet to spread.

The changes from larva to nymph and from nymph to adult take
place o>n the host. IBoth stattles feed three or four days and theon
ie lnaini <luiescent al)ut the sale length of time with the rostrum still
affixed to the flesh. The nymh)l settles near the larval skin and the
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adult female, too, does not usually wander far. The sexes look much
alike at tirst despite the structural differences. The mating habits are
still in doubt. but numerous females have been observed to have set-
tled alone and to have later been joined by males. Dating from the
attachment of the larva the females begin to drop in about twenty-
four days. and most of them are off by twenty-eight. It takes but a
short time. only a week or ten days in midsummer to prepare the
dropped females for oviposition and within the limits of three summer
months one life cycle may be completed and a second begun. Larme
have been observed to remain on grass tops awaiting a host through
high winds, rains, and light frosts. Over 200 were counted at the
top ot a single spear of grass.

Cattle. horses, sheep, and goats are attacked by the blue tick. It
matures on all in numbers, but the cattle acquire it in greatest abund-

ance. The progeny of specimens from a horse have been reared on a
cow: that of specimens from a cow on a goat, and that of specimens
from a goat on another goat. The young ticks appear practically
indit}erent to what part of the animal they attach, Yet wander more
when liberated on a beast than do the larve of some other species.

THE RED TICK.

The red tick, RIdpicp/hal.. irertal Neumann, takes its common
name from the color of the adults of both sexes prior to engorgement.
It has a wide distribution in South Africa and all classes of farm
animals are attacked by it. Its attack is generally regarded as of no
consequence, b)ut some intelligent farmers attribute a temporary

paral-sis of the limbs of sheep and goats to it; when the particular
tick responsible for the trouble is removed, an afflicted animal quickly

recovers. It is rarely that an ox, sheep, goat. or horse running on
unimproved grazing ground in Cape Colony is entirely free of this

specie of tick. Although the red tick is classified as congeneric with
the blue. the habits of the two are v-ery- dissiilar. The larve of the
red tick have a decided preference for the inner surface of the ears, and
collparativelv few are found elsewhere on an animal. After three or
fou' days feedingi ceaseS. and about the seventh day the nymph appear.,,
as wi th the blue tick; but with repletion in the nymphic stage the tick
withdraws its rostrum. drops, and niolts on the ground. after the
mlianner of the hont tick. The adlilts. in order to obtain a hold on a
host, habitually rest at the top of as air of <rrass or at the end of a

twig and extend their forelegs when disturbed. lT'hi habit, though
connlon to the Ia irvaw of all the Ixod(1i(le mentioned in these notes, has
been olbservel only- inl the adult of the red tick and two congeneric,

pecies. . rh i,.vs Koch a nd H. /1 .ap (!). Only hairless platrts of ant
ainimial attract the adults. alnl tlhe regrlin adjacent to the anttis draw.
more of them t han all the retainiing' surface of the bod P'artic-



ularlv i., this remarkable fact true of goats. In an experiment which

involved the feeding of nearly a thousand adults on four ewes practi-

call- every specimen attached itself near the anus or ulva. 'The two
sexes are )roducl'd in nearly even numbers from a batch of eggs.

Each settles on a host without regard to the presence or absence of the

other: but after a few days of feeding . if females be at hand, the males
release their 1101(1 and seek mates. Unmated feniles cease to swell

after a few days and remain less than half engorged until found by
males. Mated females swell very ral)idly (luring the day prior to their
dropping, often (luite doubling their dimensions. The dropping nor-
miall" occurs on the sixth or seventh lday. The females are then some-

What lar'rer in1 all their measurements than the 1blule feales.

OTHER IXOI)IIL).

S)lit' species of ticks are said to be restricte(1 to a single host or to

hosts generically allied, and on this account it may he of 5oli( interest

to record that A d1u u1 n in" dem 1 c Kclih. a tick often found on tor-
toises and snakes ill Cape Colon, has 1beenl removed fromm an angora
!'Oat. Two specimens only, one of each sex, were ob1 tainted as engaro'ge(d

f1'n 1)hs. [he deterllinmationi (f the Sle)'ies is by Prof. (i. Neumann.
to Wholll it triay here he acknowledged I am indebted for allirnation
)t the leterlination of all the species mentioned in these notes.

A Other observation worth record here has )een made in regard to
lea/./ plo." .. Koch. The male of th1i is species seeks the female an(1
E'stab>lishes h imsel f 0)n1 her ventrumI with his rostrum buried in what
l)pears to 1 her sexual oritice. If separated he seeks to resumilme the
j)(o)it ion. Mlr. E..1. W heeler. of Ahliumwick . England, has observedd thlis

p)uIzzling act in another species of Iodv sand 1 helieoves it to be that of
'ol)lllat ion. I.mud. }plox.v. is about the size of the 1lue tick. It has
b1een taken from cattle. horses. go(,at s. an(1 hogs. It leaves its host to
(11,lt 011 hot I1 occas1ons.

The '1amamTHE '1'AI'AN TICK.

'The tampal . is anl Argasid. Unithodor'." w'/qu/!/ Audouuin. Its
life cycle has not been t raced, bult among co elected specilmmenms there
appear to be at least four life stages; that is, one more than occurs in1
the Ixodid ticks. hle taimipan is a most repulsive creature in appear-
ince. with an ext remmely touh. leathery- skin and stout, curiously sculp-
tured legs. Ihie sexes can be distinguished only by examining the
genitalia; at least no other certain way has been discovered. When
fully engorged, the female measures up to half an inch in length by
dmost as wide and half as thick. horses, cattle, sheep, goats, and
Timan are commonly attacked by this tick, and scores of specimens lih-
:rated near a confined harnyard fowl fed to repletion on that animal.
Ihe feeding habit of the larne1 has not been observed. Thirty or
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forty which hatched in a cardboard box molted therein to an eight-
leggted form without having partaken of food. The other stages, to
draw cuncl usions from observations on captured specimens afterwards
fed on a fowl or goat, attach themselves by night or day to the host
and gorge themselves to repletion in from one-half hour to two hours.
They then crawl away and hide. The females alternate egg laying
with feasting. The tampan is widely distributed in South Africa, and
in some sections is a sore trial to travelers.

THE FOWL TICK.

The fowl tick of South Africa has been identified by Professor
Neumann as the historic lega.s pt'Pr(su. It is a flattened, ovate crea-
ture, with a peculiarly stippled dorsal surface. It measures about
two-fifths of an inch when full grown. Poultry, geese, and ducks are
commonly atHicted with it, and death from loss of blood sometimes
follows severe attacks. particularly in the case of young birds. Man
i1 sometimes attacked.

This tick nolts its skin three times before becoming adult. The
eggs are laid loosely in crevices. The hexapod larva crawls to a host,
afixes itself, and remains attached nearly a week. The body mean-
while distends with blood, and, toward the last, undergoes a change of
forn which gives it the general appearance of the later stages. When
fully engo rgedl. the larva crawls off and secretes itself in some crevice
or under the bark of a tree preparatory to molting. In its later stages
the tick normuallv visits its host in darkness, remains but an hour or
two, anld during this short time distends its body fully. One visit
onl1 intervenes with a molting. The adult male enlarges but little.
Ihe adult female increases all its dlimnensions with its first feast after
the final nolt, and later appears to simply fill itself out to the size
then attained. It alternates feeding with egg laying. A score or
more of specimens under observation and fed on a caged fowl have
thus alterinate(l feastinlg with ovipositioln four times. Intercourse

between the seXes has only thrice been observed. In all three cases

the male had his rostrum inserted into the female. Large numbers of
both sexes have 1 been fed and kept boxed in company, and as only the
t hiree pai rs have been eenl together, some observations of imniportance

probal)lV rem iainI to b e mad(e. Less t han three weeks need intervene
bettIeen the feasting ts of the nvim phic stages and a month those of the
adu11lts.

The vitality of the fowl tick is remarkable. It resists insecticides,
even hiydrocvanic-ac(id gas, far m1o )re than the )edlhlug1I or other prover-
h ially' hard-to-kill >ests. The larme imay1 he soo1 starved to death, but
t}he lalt(r StageS live on through imoIt hs of fasting and suiccumlb only

W0he1) shITIVele(l 10 at (II'' shell. SevYeral have reDaine(l alive ovTer a
Veal 1 III ('i dbOar( 1 1 I )N( ' 011 I ' c l)ll i Ce desk.
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Mr. Southwick havirw invited til' lnebll)ers of the Association to

inspect his splraing outtit in centrall Park. it was voted to accept his
invitations and to visit the park. for the puri'pose mentioned. at 1 p. m.
on .June 23.

The next paper was )1esellttd b( 1Mr- i\I. Scoc tt:

NOTES ON COCCIDE OF GEORGIA.

Since March, 1 80s, the w ritt'r has worked the State of (TeWorgia over

with1 the 5e'conldarv p ut rposte oft making a ("llectio)n of tit' scalt' iisects

occlurrinarg within i the th1 luids of the State. an(d the follow wing is a list of
the collected species, with b brief notes on their habits.

ThiK, the Sanl .J(sC scale, i w'ithult tqueistitl thit mos( )t imp11)ortalt

peciec, )onomicallv, that ncurFs inl the tMate, and(1 t here are 1)erhalps
illre trees infested with it li1'rt' thanl in any' other State ill the UnIon.

( l) f reco ) r l slit lW 2 0 ) cas5' f t 11 sa Ii0' ( i)'ll"livl c0lllll rI0lal (O 'l1-
rFd), IllOVi"lll Over a hll1 llilhioll trt't's (el'acllls al(d )llulls). This

dues Iltt i 1 l (ll tit' rlt'i alli Wvavs ide cast's of w ic it le 1'are

10ll(l('(l s ill SOllit' of tl1' lO t'1' (t)lillti'. 'Il1t's' catt's ar'e (Iistfll lite(d

Ovt'1' :; co ut lit It' in 1)111 ci )allv in tiht' southern part of ti State, olylv
5) counitit's north of Macoi havinII beeni tould inifestetd. Its food

1)lallts in (icorgia ar' recordt'Id as. peach, pllm. app1lt, p'ar, P r'

pisedH/, rose, gralep'. pteran. hilmllornock willo)w. t'ctttonwoodi , and
( 'arolinia popl:l r. ItolIinsoII anz(d w ilId-go os(' p1)lumis antil lIt 'onltt' an(1

Iietfier 1)'a rs do, no)t seem to) be coni gii enial host )lanits ftor this insect.

Ih'se varieties', growing in the sami'e orchards with other varieties
that were hadlyv infested for' several vt 'a rs. never developed molure than
a lightt ilnft'statlon. Ill the treatmiit'lnt of this pt'st we are using 20 per
cent kerIo )5e no' i n me'cl'hanlical li xtullrt' with I water on o rcharod t rees with

. satisfactorv results, and hdrocvainic-atidi gas applied to nurscry stock.
* last Eel'futar :11( 1 \Ia'! tht' writer nlade extensive experiments

with the use o f crude )e'trolellon as a r'medv for this scale, proving
that 25 per cent of the crule oil givyes evenl more satisfactory results
than the retint'd kerosene. The scales woere killed when the substance
was thoroughl aplied ai no damae resulted to the tree (peaches

and pllns). The pure crude petroleum killed peach trees, while 50
per cent and less did no0 damlagre.

(2) 1'pidiotu( forkui'lw .Johnuson.
a This sale insect i generally distributed over the State, particularly

throughout middle and south Georgia. There is hardly a bearing
-a peach Or plunl orchard in the State entirely free from it and in a num-

A(8TS--No. 2f -4
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ber of cases it has caused serious damage. It occurs on peach, plum,
apple, pear. Robin a pseudacacice, and " Climbing Jasmine."

Whale-oil soap at the rate of 1 pound to 1 gallon of water, and 20

per cent kerosene, as winter washes are the remedies generally used.

(3) ASp/d/otu.s ancyl as Putn.
Quite generally distributed over the State on apple, oak, sage

orange, (led itsci4at triacan those, U(Ti/ as am erican a, and Popualus tr'emt -

aloides, but never occurs in perceptibly injurious numbers.

(4) Aspid/otus osborn / Newell & Ckll.
Taken on Qeicus ( auatica at Atlanta, Fort Valley, larshallyille,

Tifton, and Poulan. Ga.
According to M r. Alarlatt (in litt.) the distinctness of this species

from _. anylus is doubtful.

(5) A1pi!d/o1tu j ugl ans-reghe' Comst.

Occurs very ab undantly in extreme south Georgia, but rarely in
middle Georgia, on peach, plum, and prickly ash. In a few instances
it has been seriously injurious, necessitating treatment.

(6) Asp /(otu s I4 edrcei Vall.

This species occurs in south (eorgia, badly infesting China trees and
oleander, and is a common pest in most of the greenhouses of the
State; on palns, Cyca. 'rec'oluta, Jasyninl um q'andifJlora, and orange.
The treatment generally adopted by florists is lemon-oil wash.

(7) 1spid/otus fecas Asbhm.
This is a bad pest in most of the greenhouses in the State, on palms,

Cycan radata, and ferns. The writer has made extensive experi-
miients at Augusta and Iarshallville on the use of hydrocyanic-acid gas
as a remedy for greenhouse pests, with the result that A. farus and
other greenhouse insects were destroyed b the gas. No injury
resulted to the conuon run of greenhouse plants where the remedy

w-as proper rly- applied.

(8) Ap.7otlus yldon<e Comstok.
F0ounlld in a g('reenhollse at SavaIInI ( '/an 'r'olt/.

(9) 1.I s/d/ot asw a m Comnst.

Ihis species 1 colon in Ait}h lata (>I1 th' 5v ('amores uts(d for shade
tre's. Ac"r(dinlg to \I r. lalatt, who id(entiied the specimens, it has
110t hit1('1r(0 ),(11 kilowin to oceur on this food plant.

(I) .7 ut/m/ .s /,frin/cONHN Conlst.

As a r.1le the mlla)le shade trees all over the State are infested with
thlis sea l in isec t. I'h damilage to these shade trees in the cities is glat,
tillitll V ("lttl~ig i heir c(eat}1.

(1 1) l.up/,d./asv ovs#'ur's Comist.

Ihii iis a ve ('1y abu)1na(la nt spc('e i('5 di(olel y distri)ute(d over the State oni
oaks. It iH (Ilite inljuriouis to the oak 51hadle tr'es ill the cities anld also
O((nI il n i I Ie forests. and on hickory at, Macont, ( Ga.
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section it is surprisingly destructive. On April 13. 1900. the writer
examined an orchard of 2,000 Robinson plums in that section that was
thoroughly infested with this scale. Scarcely a tree could be found
that was free from it, and most of them were encrusted from the
ground to the tips of the twigs. Branches that had been killed by
the scale the previous fall still retained their old leaves.

At the above date the young had apparently been hatched for
several days. They covered the branches and the white filamentous
wax exuded by the larne was profuse. No effort was made to save
the trees t4nd they were dug' up ; however, not before the scale had

spread to an adjoining peach orchard. which became badly infested.

(22) (v/ ionaxv// anayini Comst.
Found severely infesting a hedge of euonymus at Decatur. Ga. It

became so injurious that the hedge was destroyed.

(23) (7,onasl amcrican a Johnson.
This species is quite injurious to T/n ax ar/icP//aa, used as shade trees

in Atlanta. Augusta, and Americus. Ga.. and undoubtedly occurs in
many other cities of the State.

(24) ( '//loaJp/is nput.* Comst.

Foun11(d in great abundance on 1)V// .l,?/'/ati'a in a forest near Powder
Springs. Ga. The females were contined to the trunk and branches.
while the males were principally upon the leaves.

(25) Ac1hii(/J.v lon /roxtr/x Sign.
On Iu tia belino/-riana in a greenhouse at Atlanlta, Ga.

FOl(1 Ill oreeilhouises at Th1(nasv ille ari(d Anliusta, (ia.. t11 t ////rll/

./1i/J/l /r/ 2111( ;//v/.x r'fl ft//.

(27) P/ri/lia i/im il/l //'i /.v Hath.

Occurs sparsely on oak. eln. and sycalmo)re at Atlanta. Autistell. and
Tifton. Ga.

(1 1l tille l. 1 1 H), the ' W ter' exal1111le(l tWo Illaple simia h' trees ( Icc'

do.(////vr///,i .) ini A tlantii that wVer'e tloroulylv infested with this species.
T1he were crow-ded onl the branches. while the leaves were not so badly
infIstde(. At the d Iate Inamlled a consi(Ieral )e per cenm t of the females

had eXtrudole(1 their oimSac1, and. p'ci11tl enough}. the majority of
Ihntio' (11( not miiigrate to the le1('vs. This sl0 ei'e2 also occurs abuni-
1at I\ on .1'I/ ]p'nns // in inl Atlanlta.

(2 ! ) Pak!'ii/ini! amy/lgd// ('ilI.
Tlis (o)eci(l O('('11U ill ilju1r1iou11 Inoth11)eI'1 O lan111s at A1lan. lPine

('it v. \.1irshai Iville. andl Fort V'allev. a( ~. It also occurs onl apples at
Al bany. ( in.

(:;1) / ,,,l'// h // P Keijut icott 11 Fitch.
1'" lifi1( a ll1 t il! "t a n tlig'1 ill . 1111111.il ( 1.
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(31) lr,,/H,//i Hi7/~rof'a."r" GU/t, Per~ande'.
This is a common )est in south and middle (it'ertria. but rarely occurs

in north Georgia. It spasmodically occurs in injurious numbers and

is particularly abundant this season. Somne large orchards in the Fort
Xallev section are nonW sutlering sevErely from the attacks of this pest.

(32') L,'," /t, , i//l, ,.x,J/IIcpI/t 1'i ir.

A cOI1]Illull lst 11 111ost Of th' greenhouses of the State' tonl ferns.

palhs. orange. and oleander.

(3:3) L ,l/ tni , Ii,-/'~ //dt, Li.11l

ery caoilnO111)I1 111 several lotalities of the statt'. 1)hath in greenhouses
aR ( )ut00 (011 P 8Il ls. ferils. l ///, h., du/',/H/inou V. all. T I/,<c', ,i',l/It,.

(34) Lu,"/tlai, ts.v//iat,, Sign.
1 Ulln I1 (//Ut,/ an.V Il 11h green1houes at Augusta alld ;11Yll-

nah. (ia.

(35)1 I,,,",/tl;,/ /a n Do~t/tt~I ugl.
\('1' al)111(la1t 011 rOSeS Iln a f1'e 00lioise at 1;vialllll. (THa.

(3 I) L t cant //tt tt//pl/',' (r Cook.

An inijiuriouis seiesl)e Ol .1tIt/inli fa t.ata',/,/ at 1h14allUsLv ille ad A'der-

sonville. (ia.

tIs 11I'0e occ17rs very abhullIaitl oil water oak in miiany- localities
of tlie State. and is ccashinally oun1 d 1 U11 .1111

(3 ) t '1 I,/ .t,..v e/'/ it / t.. enlistt.

Taken at Ilomiasville ani \ aldosta. (Ga.. on iquin("e andl E;pa,)trIu//.

(3!) LA anior/I.y/,. t's.v,-Il/at/ ('kll.
iii 1s coce1(1 (O tl t 11 iii rl'eat fllll1)ChOU Oil 1at Iv' l)'rst1llll110)11 at \Ialell s.

Eadtontol. IlIam1ilIton, and IMacon. (:a.

(401) Aip rinet. t/riottt/ linguelt J1B.
1h writer tirst collected this species onl 1) rc1 u'It///Wic Atlanta,

Ga.. A ugust 21. 1s+.. Later. Professor Quaintance an(1 h collectel

it 11 j uantitv at Tifton. (Ga. S)ecillenls were sul)mitted to Professor
Boguie, an( he has describe )ed it u11(ler the above name to 1be' published
in the Canadiai Entomologist. (HBoue in litt.)

(4 1) A;/lni., n. gip.
1i s)ecies was (ollected by the w-riter on (utra. .tll=abt at

Atlanta. (a.. i\Iay 24. 1:.1.1, and later found at (Gl'rifin and Coleian,
Ga.. on the samiie species of oak. It occurS on the twis3 andl on the
midrib and veins of the leaf. Specimiiens were subiltted to Professor

Bogue, who has pronounced it a new species.

CONCLUSION.

The writer in person has collected all of the 41 species recorded in
this paper, besides which he has collected 7 species not vet determined.
viz, two of the g'enus Aspidiotus. one each of the genera Chionaspis.
Diaspis, Pulvinaria. Dactylopius, and Eriococcus.
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The writer is greatly indebted to Ir. L. O. Howard and his assist-
ants, Messrs. Mlarlatt and Pergande: also Professors Bogue, Coolev,
and King, all of whom took part in the study and identification of the

Coccidae recorded in this paper.

In dis cussing this paper Mr. Fernald stated that he deemed it worthy
of mention that Dl/apiN ((an i/qdall has now been reported from five

places in Massachusetts, all near Boston, all upon trees used for shrub-
herv or ornamental trees of various kinds, and that in each case it has
been traced to plants bought of a nursery importing direct from Japan.

It does not seem to spread rapidly from tree to tree or plant to plant,
hut it is nevertheless very effectual in crushing out the life of the plant
it is on, and has survived very severe weather.

AIr. Kirkland said there was no doubt. about the nursery in question,
as he had been there once or twice and had seen shipments just un-

packed from Japan which were infested with 1D. (amd lfygdal/.
Adjourned until 9 a. iii.. .June 23.

M ORN1IV( REARION, .JUNE ;?8.

The Association met in joint session with the Society for the Promo-
tioi of Agricultural Science, the chair being occupied by President
Deal, of the latter society.

PRESIDENTIAL ADDRESS.

[Withdrawn for publications elsewhere. ]

TI'e first paper read was the annual address of President Beal, which
will be published in the proceedings of the Society for the Promotion
of Agricultural Science.

1 1r. I IToward read the next paper, entitled:

PROGRESS IN ECONOMIC ENTOMOLOGY IN THE UNITED STATES.

liv 1,. O . tIIOW ARD>.

[fPrintedI in> the Yearb oo k of the I)epartiient f Agr'iru lture f our 1899.]

hie inext paper. y' Mr. Gillette, was eItitl(d:

APIARY NOTES.

V'iil lr :i ii t r iilli :ili ii I li r .
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T'he Iext paper wvas entitled:

NOTES UPON THE DESTRUCTIVE GREEN PEA LOUSE (NECTARO-

PHORA DESTRUCTOR JOHNS.) FOR 1900.

By W (. .Jr dINMON. c ,J/, p I'e''r/:, .111.

hPthaps Io natisect in recent years has attracted mnoI'e attention than

the (lest rutct i"e green pm louse. It hlecain conspicluolus. first. On

account of its raveno us attacks pol)(n pena helds. a (Tcp heretofore

practical lv inanit f1W romi the rlvagot' f in sects : andl(1. secnt dlv. from

the fact that it was a species Io t recorded in science. What co )ndit ion

in nature wa r"esponsib1 le fo r such a general d istribu 1llt 1i (of a new

species of insect the writer will noIt attempll)t tol discuss in this short
paper. It apipqea'red last year. a tnd was recorded for tlie tirst time. fromll

Mlaine along thc Atlantic" co last 5(oulthwa rd to, NoIrth a('roli na. ainid w st -

wardI t(o Woo Iste r. ( Ohio. It was alilso o)serCvId in Nova Scoti and1

Ottawa. ( antada. I hald it sent t( 111' from Miii \Iassacliusi tts and er-
1n11t in .11 vlnd Aui igust . at i(d c(itolilplt) il ot its seri(nUS ntlt1e have

Cole to nc front ('hillicthe. ()hi. Long Islatnd N. N.Y.. portion ni of

New .1erse V. and(I Wriscn Iisiini (Augu1q st ). I tirst observed the pest Mlay

18. 11)'1. alnd have't had it unlldIer colnistalt oblserU1vt ioun tromi that dlate to

the 1)'Es('Int writing. I d(escribe('d the nuewc)Int'Ir inl th' Feruallryl issue

Of the1 ( alltalIian l IHlta1l Igist as .Vv rf/,o1,/ii/' ido// xtritor. .A very

Ol i' 111111(', I dilllt, illt It th e1' anvliluyit tr Ill a Iltlle bellir' a l o11e

to its l)o(O se Or , Wet' 1l))e ttat t1 is ( ' Ol ill W1 ac011)11 shi 5110 1i a 1i11 .)0 ('.

From the first I have held that this insect is >B " rbaly a (lo ver >uet.
It has been oblserve(d u)O lb ot1 tI reI ati cr1lilsonl cloIver. and this season
hundreds o f arews of redI clo)ve r hav b)t1 een (lest roy1te( by it. I1 one

instance. re)orte(d to I me June 1:2. M r. ('. Silas ''lom~liias, of I Laider.
Frederick county . iA ld. . state that the )est had almto 1St einti rely ruined

) al'res Of rte lover fo r hilll . IaIT Ot he. causes O1 a s11111til 11 ntllire

Were rel)orted or1' O)servedl 1hrV us. The attack has 1bween very comnuOn

upo xn (I'imson cl lover also ). ult I have' not heard of a tiel( heinlg killed
by it. That ("l )wer. and )e'~hls the red clover, is its original food

pl)antt seems (ulii te concl usiv"e from olur t'xp)erlmelints and11 o('1servations.
I ant of the opinioun that red clover is its original food, and that it is,
therefore.)rimiiia rily a clover )est. Without doubIt it is a native Amteri-
cani insect. an( has spread its attacks to crimllsonli o'1( ver and tield peas,

as these two plants have encroached upon the feeding ground of the
louse. It 1)en(ls the winter, at least in the South, as an a(ult 11 ('lovel'
fields. It maY winter in another form farther north.

It is barely possible that this insect has other food plants and lives
over winter upon them, but clover is, no doubt, the main plant upon
which it lives. MIr. F. H. Chittenden. of the U. S. Department of
Agricult ure. D'iv isioI of Entomology, in Washi ngton, observed this
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insect, or one very closely allied to it. feeding upon a number of

species of vetches in Washington this year. From a long series of

experiments here in the laboratory we have shown that there are two

kinds of females known at present, the winged and wingless forms.
No male has as vet been discovered, and perhaps in the South none

exists. and the insect remains over winter in the adult stage. as stated

above. upon some plant. and in most instances this is clover. The

female produces living young which reach maturity in from ten to

fifteen days. and possibly less time in hot weather. As an example, a

young one born March 4 reached maturity (winged form) March 16,
or twelve days from time of birth, and was producing living young on
March 19. From March 19 to April 17 it became the mother of 111
young, and died on the latter date. Her first young (wingless form),
born March 19. reached maturity and was producing on March 31. or
eleven days from time of birth. From March 31 to April 13 she gave
birth to 120 young and died. We have made many other observations
of a similar character, but this will suffice to show the rapid repro-
ductive powers of this insect, and we might state that in many instances
where this insect was first observed May 1. three weeks later the fields
were abandoned on account of its attacks. Calculating from the
average number of insects produced per day (which is 6) in six weeks
one would become the progenitor of 423,912.

It was estimated last year that the total loss from the attacks of this
creature along the Atlantic coast States was 83,U00.000, and that the
crop was estimated at only one-half the usual output. From close
communion with the largest growers, the most experienced seedsmen,
and most extensive business men in this line of business. The Trade,
a canned-goods journal published in Baltimore. has gathered the infor-
mation that the crop of peas of the Atlantic coast this vear will not

exceed, on the outside, one-third of what it was last year. This is
about as serious as it can be. when it is taken into account that it is
llostly- due to this one pest. and that it is certain to increase its

destructive powers from rear to year. unless some factor in nature
intervenes to check and retard its further development. With this con-
dition of affairs it is not strange that farmers have become thoroughly
discouraged, and make the statement that they will be more cautious

about p lanting pea for market purposes or for the packer in the
future. Wi ti tlis year s experience, however, we have shown con-
elusivelx l in oulr experiments and practical work in the field that this
insect cart be ke1)t i11 control to a very great extent if taken in hand in
t tie. Ini thIie fi r.t place, the pea. must he planted in rows 24 or :0
inches apart. aS shown in the illustration (Il. I, tig. 11. and not broad-
(ast or in 1 rills, as has b een the case over a wide area throughout
miiairi of the Sou ithern States. As an illustration of this we might cite

an i unstaice on t he place of Mr. (' . 11. Pearson, a large packer of Balti-
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m1re. I Ili 1i 1-acro*e pe p laltatioln was practicall saved by persistent

a(1 mrt'r1fticti efforts oi his part this season. All the methods from a

plractical stan(dpolint were tried on this place, and it was founlitd that the
lrlush an(l cltivatoI miiethod (see illustlrationl. P1. I. tis. 1) was the

mitost etflect ivye. Forty nen were therefore engage(d to work in the field.
and the *;o) aews were brushed ald( cllltivated( every tlhir( day for a

p1erio( of two weeks. an( in this manner the entire tield was saved,
nt'ttine tgthe owner fromnl 2.. )4004 to 8 l. 0 1(' cases of peas of 2 dozen each.

It is a fact which i not nestiote(l l those who are familliar with this

plantat ion that hadl not this persistent and en'ergetic tight been fol-
lowei. the greatt'r portion if the peas would have been detruoyel b-

the insect. Last year th: peas over the satlile area were broadcast. so

thiert le s Wno 11 pportillt" of tlhililt l le pest. anld as a conse(luence

4s4 acres w-ere tntirtly" ruined byv it. as reported last Vtear liefore this
Asso iciat iln (lul. No. 24o . n. s.. I )iv. Ent. . [I. S. Dept. Agr. . p. 94).
Iihis yet'ar, byv cihan' "ilng the nethi. andl 1by a new system o if rtihting
the >it'st. the peas have lten saved. \Ianv other illustrations of a

simuilat natulro could he givenn whie re we have b ieen follo iwiner this
mlethool iwersisttetl in this State.

I1i I ip -li a inl c1 flt ivator Ilettlt is a si l e one' :101 ill) illelllitlts

for this Iit'tI)(l aie showil in the accorn panvingr illustration. P'l. II.
fir. '_' iW l 110 resentits a hield of peas wh ichi was saved byiV brush ingr an(d

cllti vatin(. W" miiglht state, howi'er, that a liold not far distant

h;fotui tile one1 sh11 owi in the figure. where nothing was done, Was totally
';ruined biy the pest. A goo( pine switch is used to brush the vines
back ward and forward alheadl of the Iron Age cultivator. (rawn by

Ole horse, and1 ill tells Illanter tile Insects are cred( alnI a -ery lartre

)r( ortion t of thini clest royivedI. The cu"llti vation shouldll nit hie repeated
Ulltil the third 1 day, as it rtcHIre's lllstilll it11hi1i g( iv-er fort v-eight
hours for the destruction of the alullt instiets when cnveredI with 'arth.
On this platntation we also sl)ravel a large acreagei to sho w tlie practi-

cal sile of this work, aind( the outtit just rea(y to h egin work is shown in

I'. 1. tig. 2. Sitlice it to say that we have found that no spray can he
use( wvhi ich fall (iestro)y a p(ercenttage of intse(its large ou( h to warrant

the expense of the ipe ratioin. In this isntistance we 5sprayed 10U acres

in two (lays, and thlorougllll v testedl the lmtetho( from every standpoint,

using various materials. We abatndoned the splrayilg apparatus. and
)tigln the brush an( cultivator method, which was followed up per-
sistetntly, with the results alrealv noted. We have also used the
li rush and pan." as shown in the illustration (P1. II, tig. 2). in which

instance a 1)ushel of lice were caught to each row, 125 rods long.

Many- natural enemies, such as parasitic and predaceous insects, have
been found feeding upon this pest in the fields, and in this manner, no
doubt. the number has been somewhat reduced. The most important
factor, however, we have observed in the destruction of this pest has

". " ' 4-141'



58

been the fungous disease, Em~np.a aphdis, which was common the
early part of the season upon this insect, in both clover and pea fields.
It is a contagious disease, and destroys the pest in very large numbers,
under certain conditions. In one instance we found 58 dead lice upon
the under surface of a single lobe of a clover leaf, and it was not an
uncommon thing in June to find 15 or 20 dead lice upon the under
surface of a pea leaf. WVith the rains which prevailed throughout this
section during June, which fostered the development of this disease,
it spread rapidly throughout the infested fields, and as a consequence
it was very difficult to find the pea louse upon late peas. A careful
examination of peas where the insects were abundant in June showed
that they were practically free from them. We feel, therefore, that
the climax, as far as the development of the insect this season, has
been reached, and that these silent factors in nature are now actually
reducing the pest to such a point that it may possibly be several years
before it will be such a destructive pest in this section as it has been
for the past two seasons. At any rate, the conditions are such that
the farmer and canner have taken new hope, and we trust the future
will bring fewer lice and more peas.

In discussing this paper Ir. Hopkins said it would be-interesting to
know whether it is possible for this to be an introduced pest, and
asked Mr. Johnson whether he had made any investigations in that
respect.

Mr. Johnson replied that his opinion is that it is not an introduced

pest but an indigenous insect, and that the change of conditions has
brought about this enormous development in numbers.

Mr. Hopkins asked if there are any records of its previous occur-
rence in great numbers.

Mr. Johnson stated that the only record he has is one by Ir. Beck-
with, formerly of the Delaware station, made ten or twelve years ago,
and the record of its occurrence along the Potomac River in 1887T. In
neither case however, are we sure that it is the same insect, as speci-
nens are not available. The growers of Maryland, Delaware, and
Virginia state now that this insect has been known to them for a
III10l1r of years.

Mr. Hopkins said this case is such a complete parallel to the inva-
sionl of the pinie-bark beetle, which has been fully presented and pub-
l ished and the trouble from which is now over, that it occurred to
hin that in this case within the next few years this insect will proba-

bl dis)pea0r Or becom( exceedingly rare. lie had taken the trouble,
ini connection with the ini vestigation of the pine insect, to look up the
history of invasions by indigenous insects and found that they nulti-
)l' rapi(ly for several vearlls, hecOIlle enormously destructive, and a
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few v'ear later (disalappear. They are destroyed by parasites or b
climatic conditions and soon become rare species. This happened in
the case ()f the pine insect, which was scarcely heard of before, and
was one (if the rarest insects in collections until it sulddenly occurred
in 1s91 in such enormous lnuln)ers as to destroy millions of dollars
worth of tilmbier, but n0w it is practically extinct. Not a single living

spe"inen has been found since the fall of 1892. Professor Johnson's

pape' shows the great I imp1ortanCe of the work he has undertaken, and
'is experience will b)e of in iestima)le value in dealing wvith future out-

breaks of the pea louse. lie thought the farmers oif Marvland would
nake a great mistake biy changing their locations for growing peas

until perhaps a year has elapsed. h because if the rule follows in reg "ard
:o sudden in vasions by indigenous insects they will sooni disappear or
)Ve( inn1' farel.

Iri. .Iohnlson said he wias greatly oliged to Ir. IHopkins for his

pinion, 1buit there is so n uch money at stake that the groiwers could

[lot let the matter rest awaiting nature's relief. 11 believed fuugouis
lisease, espe('iailly A1;, p , ap/i ,/,I is one of the factors which will
>ring about, t he temllp(oraryN disapl)laranice of thle pest.

1r. (alloway sai( the po(inllt in regar( to the appearance and dis-

ppearance of forms hoIlds good in fungoius attacks also, the imiost strik-
ng (hxamllple leing the potato blight. Ihe Sale holds( good in the
)assing oif the Itussiarn thistle. Ihese thlings2 c(omlle and go and comlie
gain, anil the prin(ipl' holds good with fungous diseases as well as
Vith Insects.

The next paper. byv \Ir. allowa v. was entitled:

'ROGRESS IN THE TREATMENT OF PLANT DISEASES IN THE
UNITED STATES.

By I;. T. I.AtLtow.y, 11a.4hinpton, I). (.

[Printed in the Yearboo k of the D cep}artnwni!t of Agriculture tinr 1900.]

Ihe next patpe'. by MI r. We bster. was entitled:

METEOROLOGICAL INFLUENCES ON THE HESSIAN FLY.

Hv . .11. \\ 'Eu 11on.4ter, Ohio

[ Withdlrawrn for publication elewhere.]

The meeting then adjourned to ('entral Park to inspect Mr. South-
ilick's 1 >rallino outtit.

A FTERSYOOK) N ENSION, .J 1'E 23.

Owing to the large nluml)er of papers to be read, it was resolved
bat each author be allowed ten minutes in which to present an abstract
f his paper, and that all discussions be postponed until the papers had
een presented.
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The following papers were then presented:

HYDROCYANIC-ACID GAS AS AN INSECTICIDE ON LOW-GROWING
PLANTS.

By EC. DWIGHT MANDERSOx and Ci. L. PENNY, N'ewak, Del.

The desirability of using a gas as an insecticide upon low-growing

plants. more speciallV for plant lice, but also for some leaf folders
and other insects which can not be reached by means of a spray, has
long been apparent to entomologists.

So far as known the only work previously done upon this problem
is that of Prof. H. Garman, who seems to have been the first to sug-
gest such use of a gas. with carbon bisulphide upon the melon louse,
mentioned at the meeting of this society in 1893, and his subsequent
experiments with h-drocvanic-acid gas in 1894 (Bul. 53, Ky. Agr.
Exp. Sta.). and the further experiments of Dr. J. B. Smith with car-
bon bisulphide upon the same insect in 1895 (Bul. 109. N. J. Agr.
Exp. Sta.). It is believed that neither of these gentlemen, however,
have perfected practical apparatus. nor outlined a method for its
extensive use in the field.

Two years ago, under the direction of Prof. W. (G. Johnson. re did
considerable work with hydrocyanic-acid gas in tents and box frames
over trees, and in boxes for nursery stock, in combating the San Jose
scale. In one instance several hundred young trees were fumigated
with flour barrels. Young apple trees were also fumigated for plant
lice with marked success. Having read the experiments by Professors
Garman and Smith, this experience with the gas led me to attempt the

problem of applying it to use upon low-growing plants during the
past spring.

Carbon hisulphide has not been tried, as the trials already made,
including also some recently- recorded by Professor Webster, showed
that it was very much slower in its action, a serious obstacle to its

extensive use. This point might indeed be overcome by using' a larger
number of coverings, but a large investment in apparatus would pre-
(lude its use in many instances. Where carbon bisulphide requires an
hour to kill plant lice, hydrocyanic-acid gas takes but ten minutes.
Thuis in use upon melons, with a cover for each plant, with 10i covers
hardly more than 1,.00 plants could be fumigated in a day with carbon
lhisulphide. while live or six times as man- could be treated with hvdro-
cani('-aoid <as. As re"'ards cost of chemicals there is not much differ-
("n(". though. if any-thin g. carbon hisulphide is slightly more expensive.
Poth, gases ar'e dalngerous poisons, but, all things considered. I believe
that hydroc"oani(-acid gas iS possibly preferable to carbon bisulphide
in this reSlp("((t. Thcre is but little danger with hydrocyanic-acid gas in
ih small (luanitities lil the opent all', the gl'eatCst danger being in
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were covered with water after a slight shower we found that they were
badly injured by this strength, though we doubt they would have been
hurt had they been dry. Possibly a less time may be sufficient, but
we doubt that in handling fifty or one hundred covers it would be of
much advantage, as they could hardly be changed and the gas gen
rated in less time. The very much larger amount of gas than i. "
necessary in a larger box or frame is due to the relatively large soil

surface, and the fact that more or less necessarily leaks out around the
edges at the bottom. In using these covers for such insects as melon
lice it would rarely be necessary to fumigate every hill. But were
every hill fumigated, with hills 5 by 5 feet, the chemicals for the
.treatment would cost not over 75 cents per acre, and with one hun-
dred covers two men should be able to fumigate 3 to 5 acres a day.
Upon the first opportunity we shall try this treatment with fifty or one
hundred covers over an acre or two during the present season.

The fumigation of plants grown in rows is, however, more difficult,
and presents some obstacles. A frame 15 feet long, with two sides
slanting so that in cross-section the frame was triangular, 20 inches
wide at the open bottom and 8 inches high, was first used, but it was
soon found, as had been expected, that the gas would not diffuse
readily in such a shaped covering.

It seemed desirable, therefore, to determine the exact manner o
diffusion of the gas in such an elongated frame, and also points a.
regards (1) the amount of gas produced by a given amount of KCn,
sulphuric acid, and water, (2) the influence of the soil and wet plants
upon the strength of the gas, and (3) whether the strength of the gas
deteriorates after a given time. This work was taken up by the station
chemist, Mr. C. L. Penny, who has very carefully secured and ana-
lvzed samples of the gas under various conditions to determine these
points. Only a mere summary of the results can now be given. Dur-
ing the present summer we purpose studying the manner of diffusion
of the gas in a room such as nurserymen use as a fumigatorium, and
later will publish a detailed account of all the experiments.

A frame covered with rawhide paper, 13* feet long and 18 inches

square at the ends, was constructed for this work. The bottom wa.
taken off and the frame aired after each test, and sealed with putty where
replaced. The gas was generated by running the acid into the cyanid
solution by means of a stopcock so that there was no possibility of los.
or leakage. A known amount of gas was drawn off-after passin<
through a drying tube-into several large bottles, by first exhaustin
these with an air pump. A 3F-gallon kitchen hot-water boiler was
nearly exhausted of air, and a mercury gauge attached. Between thi.

and the reservoir of bottles was placed a train of wash bottles contain-
ing nitrate of silv er solttion, and all were then connected. Up<m
opening a valve the larger tank thus drew a quantity of the gas throngs
the wash bottles whose volume was easily determined by the mercuir

W
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gauge and whose content of gas was subsequently determined by
titration. The gas was generated at the middle and either ends of the
frame and samples taken from all of these and opposite points after
diterent lengths of time. A solution of cyanide and sulphuric acid in

proportion of 1 part cyanide to 1- parts acid to 2+ parts water and an
amnol ut equal to two-tenths gramn potassiumn cyani de pel' cubic foot

air space was Tsed in all of these tests. The amount of cyanide remain-
ing in the residual solution was determined in each instance and
educatedd fromll the amount calculated to be present if the gas were
completely generated and ditfused. With this frame the residuum

average about 5 per cent: with a large box. mentioned below, about

3 pe'r cent. and the percentage was found to decrease the more time

elapse(l after g!e1eration. With the generator and intake at the same

end after three minutes it was found the amount varied from 7 to 197

per cent of the calcu late amount with an average of 13 per cent. In

other words, the gas difulsed irrerularl.y but remained largely in the

(11(d where generated. The generator was then placed at the m middle

an( the intake at the end. Sallples were takeni a after teni minutes.

th1iirt\ m1111iuttes. one, four .and twelve hours. In all of these tlie as

was found to infusee irregularly and1 in no instanlct' was the difflusion1

n1earlv 'o pllplete. As far as could be (etecte(1 the frame was tirllt.

Ilt a I( ,s Of gas sellied to OCCEll'll solie Wa. whether by leakage or

tralnsfsilo is a questlil. At a11 rate. aftt twelve hOUrs not a trace

of gas was found. The average percentages of the calculated1 amount

for the four" otler" periods were 46, 41. 2T, ad 11(1 13 per cent, respect ively.

showing a regular decreasee tlie longer the tline, but never a coumpllet'

infusionn, the highest amount after ten minutes' timie being To per tent.

FlroI these tests it seemed( evident that b1 itself the gas wvouldI not

i(use evenly in such a framlie. A rough fanl was therefore lput in the

center, an(1 a (iiaplhragm1 placed horizontally through the center to

within a foot of each end, so that a thorough circulation might thus

be secu(l Illelanioly.

lv use of this nmixer with the generator and intake at opposite ends

after tive Imnutes 72.4 per cent of the calculated amount was secured,
and this with fairly constant results. only varying from 68.5 to 75 per

cent in four trials. As this fan was far from a perfect device, and

also proloted leakage, we concluded that these tests showed fairly

that in such a shaped frame the gas diffuses entirely irregularly and

never colilletely. In other words, it would be necessary in actual

usage to generate a very much larger amount of gas than necessary

were it diffused, in order to secure a sufficient amount in all parts to
be effective, with the danger of burning the plants at the point of gen-

eration if used too strong. Evidently the only way to determine this
vas by tests in the field upon insects, as such a fan arrangement was
clearly ini iracticablc.
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To determine the influence of wet plants on the amount of gas. a
half-bushel of leaves were sprinkled, shaken, and placed in the frame.
After tie minutes only 54.3 per cent of the calculated amount of gas
remained, or 75 per cent of what would have been secured without the
leaves. In other words, the moisture absorbed one-fourth of the gas.
This influence of moisture must needs be considered in the fumigation
of nursery plants packed in wet moss, or sprinkled, or in field work
after a rain or heavy dew. The bottom of the frame was then removed
and the gas generated over soil containing an average degree of mois-
ture. After five minutes 45 per cent of the calculated amount was
found remaining, or 62. per cent of what would have been secured
were the box closed. Thus the soil and possible leakage, which was
slight, as the soil was well banked and packed around the bottom, took
up three-eighths of the gas generated. This influence of the soil upon
the amount of gas is very important in the use of these frames with a
large surface exposed to the soil, which, of course, decreases the ratio
of the soil surface to the volume of the gas.

The diffusion of the gas in a wooden box which had been made for
fumigation of nursery stock was then tested. This box is 8 by 3 by 2
feet, and was made of two thicknesses of matched flooring, with build-
ing paper between. The lid fitted tightly and the joint was sealed with
putty. With the generator and intake at the same end, at the end of
two minutes 33.7 per cent of the calculated amount was found; in ten
minutes, 62.7 per cent; in twenty minutes, 56 per cent. With the
generator and intake at opposite ends, however, 265 per cent was found
in two minutes, 160 per cent in five minutes, 92 per cent in ten min-
utes, and 9.5 per cent in sixteen hours. Thus the diffusion of the gas
in this shaped space is just the opposite of that in a long frame-that
is, in the cubical space the gas is puffed to the opposite end at the end
of two minutes, but about one-third being at the end of generation and
two-thirds at the opposite end, and requiring about ten minutes for
the complete diffusion, while in the long frame the gas became "banked"
at the point of generation, and is ever completely diffused without a
mechanical agitation.

These in brief are the facts drawn from the laboratory study of the
diffusion. How were they supported by experiments in the field !

It Iust be 'ememllbered that in the field tests a larger amount of ga.'
would be required to compensate the influence of the soil and foliage.
Tihe triangulai frame 15 feet long by 8 inches high by 18 inches wide
with a door at the center to admit the generator, was first used. I
will be noticed that this frame has but about one-fourth the area in

cro( s section of the square frame used at the laboratory, and therefore
the difllusion would be at least inversely that much more difficult.
WX ith two-tenths grin Kin per cu.ibic foot air space all lice were .
k il led at tlie Imiddllle of the frame in tn minutes, the generatorr beiii



at the mlriddle. Neither with this strength at ten, fifteen. or twenty
m ninujittes w're the iliv*e at the ed(( of the framlle even stil)efle(d. 1ut with

th r 'ee-tenths grain KCn per cuie foot mnanyv of the lice were stupefied
at the ends in tenl minutes, but all soon recovered. With three-tenths
grain for ti ftc'eIn minutes, however, the lice half way between the middle

and endcls were killed.
Tllis framtie was not on ly too long' and of too small diameter for the

(itffuioll of the gas. bit was too long to be readily handled and to
aeo1111o(lndatl' itself to aly unevenness of the groundl(l. A frame to feet

long 1) 11) iiche11'S hig 'h 1h ) 24 inches w ide at thle h)tt)111, also of a tri-
an gutlar shape. was tle before mllade. u ilt with dI ( oo Irs at e i thier end
i!st('eaol of on') at the iiddle. I1n the tests mllade with it oneI-half of the

gas was gt'Ieratedl at 1'ithier endol instead of from tile muiiddle. In these
framuies the cvanide solution anld aciod canl he m1e1(asul'e( an(l hanl(lled in
larger' vial".. andI t hese ('arri'(el in trays, as for the sllall covers. A
3-drain lol-stV l' vial ive-sixths full1 of tlie cvalni(le solution (2 cc.

'1lals 1 grantii Khii) anid S-(lnlll sho't-style vial. wvith 2 cc. ul-
)lull'lr acl 11 ill ' 1)Ottc)O ll , glV4' o iil'-OlIt the allllullits Ilecessar or

thre-tet his TramI1( h11er c i in1 foot ili this 11 -foot frae. 011' (e"il-

('ratiloIl { el ' ll Ilald ' at itcl 111 ('1( 41 tO e 1 r0 Iillll'. (191 1isiii* 1(' s(' vilsl

t111' 1 clrr ii llric c'ar ll11111 Of a 5&)aratE' vessel i Wi \1'111('11 c tl'rate the

gas is olviatel. [sing two--tenthS gra('n h( ii peir hillic foot. after
t(en iits ti e tests 5l10W4'(l an :iPera1e' of 1 ;)l'r 0n1t ct thl a1ihliles
aliv1' at th' e'ndc1s andol 2. p)er cn'rit alive at the inlidd1le. or thalt the as

w1as buit sligh"ltly' mr e !'t'lten ti t th' 1'nd(1 than iri thll lnidd(le, andl \1as

inslllieienrt to kill the lice at either point. .1ll oft these lice we-lre stul-

polled andrc remained so fr" somell t imre, but w ere' fou ind aliv-e t he next
uiorning. In this conctioin it mnig.ht he w-ell to statt' that ii stchi

tests )lait lide houtld always he kept alt least for twelve hours. I'he-
hav'' a rt'llmar'1kablit' pow1'r of ", plai posum1)c ." and wvill often 1'irmaini

stuplhelied for three or four hours. The sam' lose for tlie miumut's left

3t per cent aliye at the eniids adl1 IT per ceit in the midl(le, .how1in1g' the
gas to have 1bEenIl more efiective in the middle. Ihis shows a simrlilairity

in thle (ifuSi( nl to that found in the large box used inl thle labo( ratorv in

that the bas was at first thrown fronm either end to the center and was

found to be mlore effective in the middle than at the end after five

m minutes, b)uit this became so diffused that the gas was slightly liore

tIe(tive at the ends after ten minutes. Three-tenths of a gramn KCn

per cunic foot for five minutes also failed to kill the lice. Later three-

tenths and four-tentlhs of a grant per cubic foot were tried for ten
minutes, and only in one or two instances did we find from 10 to 25 lper

cent alive when the former strength was used, and four-tenths of a
<gran killed all the lice and other insects in every test. Three-tenths
of a <ran for fifteen Imii unutes would undoubtellv be effective. With

none of these strengths were the strawberry plants upon which the

tib7-No. 265
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work was done injured. In fact, from the results of fumigating plants
before setting them out, we believe that strawberry plants in the field
would stand a strength of two-tenths or three-tenths of a gram KCn

per cubic foot for twenty or twenty -five minutes, were that necessary.
Work done with a wooden box 2 by 2 by 24 feet, with open bottom,

in fumigating loose strawberry plants infested with .Ap/his forksi
brought out the influence of the soil on the gas and the ready diflu-
sion in a cubical space. In this box two-tenths gram KCn per cubic
foot in ten minutes, three-tenths gram in five minutes, and one-tenth
gram in twenty minutes proved fatal to the aphides.

Thus, in the 10-foot frame, with a soil surface of 20 square feet and
a cubic capacity of 84 feet, or a ratio of 24- soil surface to 1 of vol-
ume, just twice as much gas was required to be generated from two
points to be effective as that in the wooden box of 10 cubic feet
capacity and 5 square feet soil surface, having an almost opposite
ratio of 2 volume to 1 of soil surface. Again, the covers for indi-
vidual plants, with a soil surface of about 3 square feet and a capacity
of one-half cubic foot, or a ratio of 6 soil surface to 1 of capacity,
required eight-tenths grams per cubic foot, or four times as much.
Comparing these figures with the results obtained in the laboratory
test of the influence of the soil, by a rough calculation a rule some-
what as follows might be deduced: Let .x equal the mean height
in feet: then the amount of cyanide of potassium per cubic foot
expressed in decigrams would be 2 plus the reciprocal of xc, or the

1
decigramis of KCn to be used per cubic foot equals 2-7

Whether these ratios would hold true for a larger series of tests
remains to be ascertained, but they at least indicate the general tend-
enc- of the diffusion of the gas and the influence of the soil upon it.
The cost of such frame is but little. The materials for them should
not cost over 25 or 30 cents. and they are easily made. With rows 3
feet apart, using 12 frames, with three-tenths gram per cubic foot for

ten minutes, an acre could be covered in about two days at a cost of

about 8 for chemicals. This treatment is practicable, therefore, only

upon llants of some considerable value and for relatively small areas. _.
UInder mnany v circumstances, however, it could he used to much better

advanltage than any other miieans of conbating a pest, and Often might

he foullld cflectual where no other method of extermination were

NOTES FROM DELAWARE.

7i' //pl(1, 1du*i/ "/'alaqe bu/.-The harlequin cabbage bug has been
unelr1' ob se'vaIt allls much as the scarcity of material wOIIld plerlit.

Ia<St er1l tlie hu1)11w W'"ere IIot noticccl till late in the solh1nner. and injury
byv tliemii . ;( I)te(d ill (>1(e or two i instances, was continued to ve'y late
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by larve of Syrphus amnericcnus and parasites, among which is Lysi-
phlebus 'myzi Ashm. At several points the eggs of this aphis were
very abundant. but few lice appeared and did but little damage.

Jipzuzs sp. ?-During the last week in April the stem mothers of an
aphis, determined by Mlr. Th. Pergande to be a species of Myzus, were
found depositing young with 1. mabl. These stem mothers were
large, globular, bluish-black, slightly pruinose, and the young were of
a light-brown color. This species curls the leaves much worse than
the former, and has been found very common on apples throughout
the State. On June 16 I found that they had been destroyed in one
badly infested orchard mostly by parasites, among which were
Lyj)/lcIphe.bu (orbcr(/]ihtphidia Ashm., and some undetermined species,
and also by svrphid larva and CIlocora., blolneenis. The adults of
the next generation are of a brown color, marked with yellowish
where the embryos show through the abdomens. The larva, pupe,
and nearly molted adult apterous forms of the next generation are of
a decided pinkish color, while the winged individuals are of a brown-
ish-black color. The following generation is also partly composed of
winged aphides.

Iph is sp.-Late in May an undetermined species of Ap!is spreads
to the apples from wild-cherry trees and soon becomes thickly clustered
upon the terminals. This species is bright yellowish and green, prom-
inently marked with black.

L' p odu r.s qi adrifa.sc<n a Fern.-As the buds commenced to
unfold in April. tine silk threads could be seen running here and there
between the terminals. These were found to be made by small, yellow

Tortricid larv., evidently just hatched from the eggs. Later these
became a bright green color, and when full grown were about 10 mm.
long. They pupated May 163 and emerged May 25 to June 2, the

species proving to be Lophoderus quar(aciana Fern, one not previ-
ously noted as an apple insect. The larva were quite common, and
did more or less damage by webbing the leaves together.

The larva of 14nt/ina cionecin.v'a Zell. have similar habits and have

previously been noted as apple pests in Missouri by Miss Muirtfeldt.
The larnae are so similar to the latter species that they were not dis-
tinguished, though I find subsequently that they are considered larger.
A larva of this species pupated May 14 and the moth emerge e d May 22.

larva' of (i/('tH/(/ j'Oi ((roa /I H/ Ia''., a'e coo1n11, )lt not sutffciently

so to (do muhlchl inijuiry. Moths emlerged May 30.
(' ses of /w/ inldii//li/a Zell. were found very coinunoln durl'ing

t he winter, but I didI not observe iuich work of the larva in the
spring. 1 h10V pupa1tel abou t MiaV 15 and the moths emerged the first
WeeK i11 .11111m.
A sinmaIll, ro dd1(1ish larva was observed to do considerable dam age b y

boriig into the young buds, but I failed to rear it. Mr. Bus'k thinks
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he very abundant u1pon01 crimilson clover throughout the State. In
several instances they were observed spr)eactinmg to the peas. With
rare exceptions, however, they spread only to the late peas, and almost
all our growers had first-class crops of early peas. One or two fields
of crimson clover innnediatelv next to pea fields were fairly alive with

lice, and though none could be found on the early peas they were

spreading on to the late varieties. At this tiue but few lice could be
found on red clover. By May 22 the lice had become quite thick on
the late peas. Fields sowed iin 8-inch drills were found to be much
worse infested than those in 30-inch rows, and subsequently were much
worse injured. In fact, both early and late peas sown in drills or
broadcast were a practical failure. One acre of market garden I saw
had hardly a pod formed; on another field of 20 acres of Alaska and
Admiral about 1,00 0 pounds of peas were secured and the rest was cut
for fodder or turned under. By this time (May 22) most of the clover
had been turned under, and the lice had left that which remained
standing. They now became more common on red clover throughout
the State, but never very numerous. In fact, pea lice could now be
found everywhere and on everything. Oi squash vines, apple trees,
iii every fence-corner coh)web, could he fo uid the ever-present, stray

pea louse.
Not until the first week in June did the enemies of the lice conunence

to check their increase, and though they soon multiplied so rapidly,
and did such efficient service, that but few lice were to be found when
the late crop was being cut on .Tune 18, still they were too late to
benefit the pea crop, as the injury had already been done. As a result

the late varieties have probably yielded about one-fourth of a crop on
the average, the yield varying from absolutely nothing to a full crop.
The lice have been fewer in numbers and have done less injury than

last year, as last year considerable injury was done the early crop.
Ilad it not been for the cool, wet weather of the latter part of May,
the injurY would have been much more scv-ere, but this doubtless

prevented a more rapid reproduction of the aphides.
Possibly the imiost important enemy of the lice was the fungus

Eni 11, /. ( (pl/ ay/id1. . Inldividuals killed hr- this were found couninonly on

(lve(r (arlV ill the season. bult not ini any Iulmber. Not until .June 11

were (liseased lice found in quantity, but oI that date it was apparent
that the fungus would soon kill the larger part of them, as man-y were
dead an(l the majority were allected. A week later but very few lice
were found. and almost all were diseased.

arat liiZ( ( a)li (es we re fal co)11111101 oi tle ci1son c l over, 1)lit
110111( WeB' se('1 011 l)aS 1ntil eliulle 11. At least 5 per cent were killed

by parasites whose identit y has not vet been determIiined. Last fall
sObvUP bf llj 1j'// /'/H//x rlIix// //u/q/ia'/M///N si 111. W Tere 1red.
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would be killed. Professor Beckwith's notes state (May 11, 1890) that
these were exterminated by a fungous disease, and the clover was not
seriously injured. Upon looking over the station collection I found
specimens of 3. dlesatrctor which unfortunately were without any label,
but were among material which was unquestionably collected prior to
1896. Upon corresponding with Professor Beckwith he informed me
that he distinctly remembered preserving specimens of the aphis in
question. As his accession catalogue shows no such specimens to have
been numbered, though by no means conclusive, the evidence is at
least strongly circumstantial that cetaruIoydor dcstructor occurred in
injurious numbers on crimson clover as early as 1890.

As regards remedies, I have practically nothing new to offer. It
evidently is important to plant crimson clover as far from peas as pos-
sible, and to turn it under as early as practicable.

Brushing, followed by harrowing, was not practiced by our growers,
as frequent rains made the soil too damp to make it efficient. Brush-
ing into pans drawn between the rows did not commend itself to the
growers, though it seems to ine entirely practicable and I hope to see
the method in use next year.

While the lice were still confined to the terminals of the late peas,
it seemed probable that most of them could be killed by a spray. An
attachment fitted from one-half inch gas pipe was readily and cheaply
constructed so that five rows of peas could be sprayed at once. This was
used with a kero-water pump and Vermorel nozzles, and gave a good

spray, which covered the plants very thoroughly. Fifteen per cent
kero water was found to evaporate so rapidly in the hot sun that it
failed to be effective. Twenty-fie per cent killed the lice and reached

a large majority of them, but I feared it would injure the vines.
Though they were well saturated and looked rather sick for a day or
two, however, they were not permanently injured or affected. With
15 per cent kerosene an acre was sprayed twice with 5 gallons of kero-

sene and 2 barrels of water. One spraying with 25 per cent was much
more effective and would he no more expensive. This treatment com-
mended itself to me as cheap, practicable, and effective for use while

the lice are still confined to the terminals and while the vines are still
upright, at which time, if at all, the lice must be combated if injury to
the crop is to be prevented. I fear, however, that the profit in pea
culture to the average grower is too small for limi to ever engage in

spraying. though the more successful growers could well afford it.
Could the furngous disease be grown ini the laboratory and started in

the tields early in the season it might prov-e of value, but so far our
pathologist, Prof. F. D. Chester, has beeny unable to secure its growth
upon any culture tried.
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whale-oil soap ( 2 punds in a gallon of water), 01r crude petrloleuin, the pruning
should be done first and the cut1 branches gathered up and piled where the spray
can not reach them.

This is done to preserve the little friends nature has supplied to help keep the scale
in check. If the twigs and branches are burned or sprayed the parasites would be
destroyed, as they feed upon the scale insects and are now wintering under the shell-
like cover protecting them. These parasites are very small, being scarcely visible
to the naked eye, yet they play an important part in the economy of nature. They
are wasp-like in general appearance and quite active. It would be very difficult to
estimate the actual number of parasites present upon a 5 or 6 year old peach or
plum tree, but it is safe to say that they would run into the millions if the para-
sitisni was at same rate as upon the twigs in the tubes.

If I had burned these twigs I would have destroyed all the parasites. On the other
hand, if I had left them on the ground in the orchard the little friends would have
escaped and concentrated their attacks upon other trees where the scale had been

missed b the sprays. It is clear, then, that by using a little judgment in these
matters we can assist nature in restoring the balance she desires. Do not sit down
and fold your arms thinking nature is going to restore this equilibrium at once;
you must do your part faithfully and well. Prune your orchard as soon as possible
and save every twig that contains a scale; then spray with a 25 per cent solution of
kerosene and water, using any first-class spray pump, or with whale-oil soap (2

pounds to a gallon of water), before the buds open.
There is no possibility of the scale sprea(ding until some time after the 1st of June.

The young begin to appear in the vicinity of Washington, D. C., June 10 to 15 [in
1900 young were seen by the writer crawling June 3 near W ashington], and the insect

continues to breed until very cold weather. We have seen young, just born, on trees

as late as December 19. When a twig is cut off between, say, December 20 and May
15, there is no possible danger of the scale spreading from it. It is not possible to
transfer one of these insects from one twig to another after it is "set'" and formed a
scale over its back, and all of them die as soon as the sap is dried out of a cut twig
or branch. Badly infested trees of no commInercial value should be cut down now as
soon as possible, before the buds open, and the brush piled. Do not leave the stump
standing, as it may prove a veritable breeding place during the sununer. If you are

so unfortunate as to have this scale, remember that eternal vigilance must be the
order of the day, and you will find before you are through with it that it is no
trifling matter.

TIhe orchard in question was not destroyed by burning, as first sug-
gested, but the trees were pruned and the cuttinogs saved. In1 Mia,
1900, the writer had a large quantity of th branches from this orchard

carefully packed and sent to Mr. WY. W. Cohey, Grayson, Charles
County- to Capt. R. S. Emory, Chestertown, Kent County, and to
Ilon. Charles (i. Biggs, Sharpsburg, Washingtoi County. Instruc-
tions were sent to hlacc the infested branches in grape baskets anud
hanog thalt about the orchard where the scale was most abllndant. In
this mnatnnier we will establish ip/w1nli " f .us. pe"nn in the various
cotn tics anid iinle difftierenit conditions. We have every reason to

be lieve 1 that te (exper(imec)nt will prove successful.

In th is case tihe stuld(I of parasitisi) has gi1 vent us a vl uable 1 sugges-
tion ftor) t I tratmI(c ent of sca lc infested orci i i'ls, taiunely , never Jhturn
a twig or" tree cut late in the fall, winter, or1 early spring. A positive
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i'ldv 011 dotY ll i c' WYllotg the 10 'I cly, jlst as we aW r able to
1ll't1 Il itllrles secrets anld i;terrellt f llli for Otif O V1il 'OO(l.

Since the ab)ve was read the writer has tested a lot. of twigs from
the Clarle-s (' alnty orchard and has )1d'(1 liIInWe'roull 51eliimlS of A

"f l.rip / /.v. thus provlig that a 1)araslt(' is thughlestablished
there.

THE BROWN-TAIL MOTH IN MASSACHUSETTS.

IN _1. II. K mI KL.1\I _10/</1<'#, 3 1. .<.

It is 5t'l(lom 111 sill' to rco('r(1 withl a1urne1yil't front "1ar to year the
,sprc'adc of ;an inlt reclccd insctt pos't. TIhe' avecragec wo~rking; e'ntomollo-

"it hias at his disposal nec'ither the timeilt nlor thec' flllnls niec'ssavr to
folltwV tle s1)r'a(dinog swa 11rms ali ld. It thIieretfore foll(ws V that ill uch

c'ase our rcords~c of' inscct dissemllinationl havec bee'cn bulilt n11 > hy col-
ltctiol-' and(1 m(iime11(' data inl the )055'55lil of t'1ntainiologists :and(1 lay-
111'11. IS 11 1 11 (1 V t')1 'ji Ifit tl ult ' o 01t' ill tllhe (a1le Of tho1se

inset's whiost' sI)rt'a( i, d(epn)t'(dnt't 111)11 the ag'encv of ('oIunrt'YC'.

uh lst'e doti ntot po s the i1t''st. at least fr1'n11a 1;iologli(1al stand-
)o it I l o f tl c) 1 1'1 1' '1 W11,11Int 'li 1 1111.1 11; of ( lsi l' ll ull 1 )1re d a lllllla te.

' '1WIter t1 liks thl e 1 )r1'st'nlt a otd t111ine1 to recoIrd a few nuot('s oil

't1' 0 nllf; spread of 1it' 1lil1))1t'(1 ruW-tal 1110tI ill 1assalusetts.

parilti1(1ulalrlyv sinullet' the ablalt ii indmn't o f wo irk at inst this in isect will

1)f'Vt1'ilt t11 acc0ttat' ooIect 01ull of furl 1eu dlhit.

W ithI thi 5 in st'ct ill MIassachuiiiset ts a uiqi it ue conmd ition has Imlade it

so sible to ftollowtt its ine 1asinohg distr1i)ultioni withl lo rc than ordiuar'
a(urner. When th insect was irst notict'ed ill the State, ill 1897, the

work 0 of mmb llii ati i tt was place'l in charge' of) the board of agticlllture.

At that tim11e the houard had1 ('1ln )lo)Vel ini the o-1)sV-moth work a)out

3 00 m1en who li from ii 1practical cxperiene' were fairl close ob iseruvers

of insect life. While it sholulld not be understood that these men

wet're' cxtert .. tht the' w're caipablie of r'eco gnizinii g the gypsy mloth

i1 all sta ge5. an(1 50)on1 gain it'ld anl eqjuallv accurate knowledge of the

1rownt -tail illth, >I particularly after having experlence(ld the intense

nelttlino- cauilsed b)t the caterpillars. 1h duties of 5(electe'ld mllem1-

1ers of It his wo irkino force included a search each fall to determiline

the extent of the selad of the lirown-tail miotlh outside the area occu-

p)ied th' 1It'\ ious spriln4. Withl such emplloyees the chance for erro-

ou('t dll (letermia;ttionat 1f the lmoth was sm1all. The writer miiglht add

that he was al e to verify the de'termii inations in all doubtful cases.

Inl th' prtt read byv Prof. ('. 11. Fernald before this. body in 1898

a dtescriptitonii was given of the lit ihih gale which, occurring in the 11ying

season of 1 87, dissemiinatl'd the mloth for miianyt miiles to the north-

ward. This northerly S)reald is etveni lore'c al)arent att the present



time than was the case in 1898, and the greatest distribution has been
in this direction. Taking the areas of the towns found to be infested
from year to year, we have the following table:

Area infested, fall of- Square miles.
1896-------------------------------------------- 29
1897- --.---------------------------------------- 158
1898------------------------------------------- -448
1899---...---------------------------------------- 928

While the moth was not discovered in Massachusetts until May,
1897, we were able to determine the area occupied in 1896, since this
area of necessity was the same as that in which the hibernated cater-
pillars were found in the spring of 1897. For the same reason it is
not possible to give the area occupied in 1900 until a fall examination
is made.

It is interesting to note that the fall inspection of 1899 showed the
presence of the moth at Seabrook, N. H., some 40 miles from the point
of its introduction. Since it has now passed beyond the borders of the
State of Massachusetts, any legislation looking to the control of the
insect would involve cooperation of Massachusetts and New Hamp-
shire. Indeed, Maine should be added to the list, for a small colony
of the pest was located at South Berwick, Me., by Prof. F. L. Harvey,
as described in Bulletin No. 61 of the Maine Agricultural Experiment

Station. Infestation at this point was doubtless due to the transporta-

tion of household goods from a badly infested estate in Somerville,
Mass., at the height of the 1897 outbreak.

ENTOMOLOGICAL NOTES FROM COLORADO.

By C LA RENCE P. GiILLETTE, FOTt (O llS, ( 0lU.

Colorado is of peculiar interest from an entomological standpoint.
The Great American Desert lying along her eastern border shuts out

a very large proportion of the fauna of the Middle and Eastern States.
The mountains and barren wastes beyond her western border keep

back most of the fauna of the Pacific States, and the backbone of the

continent rising to imore than 14,000 feet in places and extending north

and south forms an almost complete l)arrierl' to the internig~A lng of

eastern and western species within the State, except in case of those

which follow in the wake of civilization and which are tranlsported by
man fromii place to )lace. The insect fauna, becausee of the 1bar'reniness
of a large portion of Colorado, is small in individuals, while the nun-

ber of species, h cause of the great variation in climatic conditions

and iii plant life, is very high.
I'ese 1barriers to the mnigL"rati<on of insects have been of great se vice

to tihe people, for ianyv of the pests that are coiln un through the

Eastern States have not yet reached us. In some instances this isola-
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tion has seemed to be as positive a disadvantage, and that is where
insects have been imported without nature's checks being brought
with thet. As a result they have increased to an unprecedented
extent before the balalnce of Iatu'e w'as resto'ed.

It is my object to give vou a partial bird's-eye view of Colorado's
condition froml the standlpoint of an economic entomolog'ist. It will
he impossible to mention more than a few of the important insect
enilillles .

"ft 1od 0 llnr Illt I was unknown inl several fruit growinr regions of
tlh tate tetn years ago. but 11ow it is a serious dIrawlback to the sue-

cestul cliltu tre of tht apple inl every apple-growinlg section of any
cOlls~idtl'a)le size. Ill tile Wvariller" portlolls it is s0 1)ad as to almost
dishearten the orchardivt. and those who do not attend well to the
application of the btest 14'eeies are 1ha relv abl)lt to miiarket any- perfect
fruit exce lt of the earlv vaiet ics that catch the larl of the first
)r0o( ly. p1aying with arsenites is quite generally practiced.

atnd w white arstanic is p-ft'rr b'1 a c(honsi('dt'ral)1e pro~po rtion)1 of the
(rrowtr s 1ht'c"aut' of its ci mtj)Itess antld ease of distrib ution. Hands of

burla > are < anite e'xtenitsivetlly u sed and w(-ith res lIts that full warrant
their continlanct' as a means of capturing the larva'.

A hIal)it of tilt larva that I hart' iot seenl mnlt'tiolned ill any" >ll)Iica-

tion upon this insect was repor ut(ed t( utt last year. AIr. A. 1. Sharpe,
(f F'rulita. ('010).. at tht' time acting hg orticullltulral insi >ctor for lesa

C(>Olilt v. WoI'tP 1it' titat a Ilteilthor had takt'ln larva' of the codling

Itllot in consideral numbr u i1)"ner fresh hands put uponl1 the trees
early inl the spring. It) test lW )w eXtellsiye t1 lis s)rillg lllgl'ating

halbit is I ha(1 han(Is pu1t upn)l t ree's in several It)('alities of the State
tlie past sprinuig. an(1 a sum all t nmlb)e r of tel' larnel were taken, but

har dly a sliflcl(ienit Itnum)er to make it adv isab1le to adopt this method of
c(inhatinr the tirst 1brood.

A n(t hlt'r iniat tel' of coinsideraleIt interest in conn('ection with the life

habits of thi is insect was reported at a horticultural Im1eetingo at (G'rand

.Ju nction la :t w intt'1". a 1nd( wtll authenticated. A genltleman. whose

lal1l' 1 fall lot rt'call. stated that a Vea' or two previous he selected a

number of harirels of very choice apples at the time of gathering in

the fall aln(d put tlhemi in a pit for the winter. lie said he took par-

ticuilar' pa i ns to plt n1 wolmlV apples inl the pit, but when he opened

the pit and took out the apples late in the winter he found to his

asto)nishlent that nearly ever apple had a wormhole in it. The

suppositiol was that a late brood of mtoths had deposited eggs upon the

allples and that they hatched and matured larne in the pit.
I should be glad to know' if other miiembe's of the association have

met with su'h an instance in1 their experiences with this insect.

Two leaf-rollt' acrei' . t;/Ir; /mu/ and <'. ay/Uro.spila. These two

species, of wide distribution over the country. have never been known
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to do much harm outside of a small region situated near the foothills
along the eastern slope of the Rockies in the northern half of Colorado.
In this region, during the past ten years, they- have been very serious

pests. C. Se//ife',rwn confines its attacks in the region mentioned
entirely to the box-elder, while C. : %//'yro"pila is a very general feeder,
being able to sublsist upon the foliage of almost any deciduous tree or
shrub. I have seen small orchards entirely defoliated b1 this species
so that not a green leaf could be seen, and the box-elder species has
been equally destructive to the foliage of that tree. At present these
insects have nearly disappeared in Larimer Count-, but they are still
very destructive in the vicinity of Denver and Boulder.

The case seems to be one where two closely-related insects reached,
at about the same time, a region where their food-plants were abuncd-
ant and their enemies scarce. As they have risen and fallen together
in numbers, it seems probalble that thee are controlled in a state of
nature by the same checks. We have bred not less than ten species of 1

parasites from them. 1

The habit of the female of <'. senw J-wrina in shingling her egg patches
with the large flat scales from the underside of her abdomen is unique
among insects so far as the writer is aware. Does anyone present
know of a similar habit in another species !

The peach-twig borer. Anvi .sia lineatella. has become a serious
enemy in peach orchards on the western slope within the State. It
has done much injury this year in pruning back the new growth on
young trees, and promises to occasion a heavy loss of fruit a little
later as the first brood has matured in large numbers. The most '

promising remedy so far seems to lie in the use of bands upon the
trunks of the trees for capture of the larne. as in case of the codling
moth.

The peach borer. Sanninft <n ritaioa. is present inl the peach-gl'o1ing
sections. but for some reason does not do serious harm as vet.

The currant borer. .Sesiat t/pul r/// .v. is as abundant in the north-

ern portion of the State as I have ever known it anywhere.

The woolly plant louse. d/s on'urIan ,i'era. pro)ably ranks next
to the codling mioth in importance as a pest in apple orchards inl the '
State. and is >articular-l abundant on the west slope. Th)}atco (dist
is taking the lead as a remedy for the root forml. Thie number of

trees actually killed by this insect in the State have been quite :nall.

111' P(' and cherry tree slugI'. Er'liml,#])()s I/ij/tacrl. is very

(tstl'ucti"ye. particularly to pear' folia& e. wherever re d lie'llles are not

pImmptl y applied for its destruction. It is worst at present on the

The San. J(ope scal is as yet unknowl )w itliin the State. Ile ol1y

nwimilber of the famiiily (occidlah that has attracted ant- 5p1ecia l attte11tion

is tLp/do/tu a/n/Ill., which I have sPIn rather au)llndanlt otn several s1
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occasions upon pear trees and which has in a few instances killed plum
trees on the western slope.

The brown i te. B ryZ'aIh >ratwn., occurs in mvriads in orchards
in the western portion of the State. As early as Max- 20 of this year
the foliage of many pear. apple, and plui trees was showing' very dis-
tiunitly the bleaching' effect of the attack of these mites. In the winter
tiue there are pYrtions of the trunk and liml)s of the trees that are
colored red with invriads of egrs that are to hatch the spring brood.
The eggrs are readily (estroyed by strong applications of kerosene

(elllsion 01r byV tlimt' I jne, salt. and sulphur mixture, and the ordinary
kerosene enliiilsion deStr)vs the mites after the hatch.

oinie farmti andl garden pests are as a)uldant in Colorado as anywhere

and alml()lo tlese are the im1114p)rte(d cabb1 age 1btlttertli , Pe /'/.x tiep,
the cab)lage louse. _lp///., br...iew, the (a,g a"e Plutella,. I'./,/rcifjr<-

rn, the pea weevil, the st uash bug. thle ,uion thri)s, all(1 cintwormiis.

In addition we have the ht'anl beetle', "ery destructive to w"axl beans,
and otlierU elt 'llilents o )f less inspOr'ta nec.

1he bt't ai llwo W'll, i m/huv/ma///l t/l/nt/C/thi/. made a very inter-

est1ineg reor fO1' r itself last ear in local it ites in tht' State where sugar

t'ets were grt )WIl. I tiilt t find that the insect has ever 1b)een reported
"t a11 fl Il 11I( te tP 1 )t fo .

l)el'lillt'ils st'ilt to) Pr0 t. .. I i. llliit1 Wte' 11i111(1 for m1e as al )O e,

ailli( I IafteW wa ds f)Un 1(1 that t liete e specmelllls t th1 Ill )tlhi ill the

collectitoni that had 1been taken at night at IDenvyer and at Bolllder.
Irv attentionl was first called to the in sect as a h eet etnemy b y MIr.

C . h. 4itthell, withIi the ('tolorado Sugar Manufitacturingo companyy ,
(Grand Jine 14ution, ('t ). Mir. M itchell first wrote to another person,
about the 2thtl of .Ily' (thi lt'tter Itvt'r miing into my hands), stating'
that a wvormli had1 appeared ini uonsdl(rt'Uabllt' nllbllers 1uol beets in por-

tions of (irand Valley. ( )n.Tuly 9 Ir. Mitchell wrt)te, saving: "The

wormns have (Ilsa ppea red almost entirel duing thil' past week. They
seeni to> have gont' into the ground." On the' 12th of August a tele-
granim was received fromi Ir. Mitchell stating that the worms had again
appeared, l and askingo 1114' to go at once to inyestigate the matter.

This I did. The caterpillars were scattered to some E'xtenit over the

entire area planted to heets, but the chief injuries were upon newly

broken <rounmid between (irald Tunction and Palisades. Not less than

' on acres of 1)eets had their leaves Iadly" stripped, and fully half this

acreage was so badly eaten down that the crop was not worth harvest-

ing. When the beet leaves were devoured, the caterpillars ate in just
beneath the crown and then went clown on the 1)eet. In fields wheie

the beet leaves were mostly eaten away, the caterpillars were crawling

ov(er the ground in all directions in search of food, and they seemed
to 1hte a)le tO make use of almost any reen thing for this purpose.

Potatoes inl some cases suffered hadly, as did small fruit trees where

>
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beets were planted in an orchard. August 16 the worms were pupating
rapidly, about an inch below the surface of the ground, though there
were many very young larve still on the beets. September 10 the
moths were hatching in great numbers, and there were still scattering
caterpillars on the beets. As mature ova could not be found in the
female moths at this time, and no more larv e appeared, it seems
probable that the moths hibernate during winter. The sudden appear-
ance of this insect in such numbers is almost unaccountable. For
several years a few parties had been growing beets, in an experimental

way, about Grand Junction, but no caterpillars had ever been seen
before, so far as I was able to learn. Last year a sugar factory was
erected, and a large acreage of beets was grown for the first time in
that region. At Delta, a town 5i0 miles distant by rail, and at Mont-
rose, 70 miles distant, where beets were also grown, the caterpillars
appeared in considerable numbers, but were not so numerous as near
Grand Junction. The larne were also sent me from Rockvford, where
they were common on exlperimental beets, but not numerous enough
to attract much attention. 1

The Arkansas Valley forms a sort of thoroughfare through which
insect pests have come to Colorado from the East. It was here we
first found the strawberry leaf-roller, 17/omoptcris copIlJtana, which is
established as a serious pest on both slopes of the Rockies in limited
localities. The cuumber beetle, I/abroticre pittata, is a recognized
pest upon melon vines about Rockyford, but seems to have done no
special harm in other localities, and the melon louse, now generally
distributed over the State, seems to have reached us by) the same

route. Other insect enemies deserve mention, but I refrain from
occupying more of your time.

NOTES ON INSECTS OF ECONOMIC IMPORTANCE FOR 1900.

By W. (G. JOHNSON, l (/glH/ PIL, _ld.

The apple aphis. _p/N7.v IIall Fab. ,has been unusually abundant on

apples this year. It was the first pest of any consequence that occa-
sioned much correspondence. Twigs entirely incrusted with eggs of

this species were frequently sent to the office during the fall and

winter. Tle attack this qwrinig' was very general, especially in voung'

orchards. I also found the same insect very conunon u1pon Kiffer

pears in ii iainy places. The inj1ryW to apples has been eI" ver great.

The aipple-tree tent eat('r p illar, 'rl //.i>hanpa dinwr/con a IIarr., ap-

peared this spring oni apple iii all sections of the State. Ma n v trees
were enItirely lefoliatel. In one instance I found a nest in a peach

f I hac jtst recei veld a letter 1rini my assistant t , 11 r. E. ]>. I> 1 1, 1h)eariig (ate of
Jiinie 17, in wNhicli he states that the beet (nterpilars have leenL hatlhini g for a week

at itockyfurd, and that iii soie fields the be etS are half eaten up now.
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tree where the caterpillars had been feeding. This was the first and
only colon- of these insects observed by us injuring peaches.

The asparagus beetle. both Cioceris . p1a/'a/ Linn. and C. 1?-}punc-
tuta Linn.. were present this season in the asparagus-growing areas.
The former species was very conspicuous, especially on ouI ng aspara-
gus beds, in which much damage was done. The latter species was seen
only three times during the early part of the season. Hand picking'
of the beetles was resorted to in most cases where youno beds were
atta("ked.

The bean leaf-beetle. Crotomc tifoirca'ta Forst., which we first ob-
served in this State in 1896, was again very destructive to wax and
Lima h)eans throughout the t'uicking' areas. The early varieties were

nw1Ore severely injured than the later ones. Paris green in land
plaster, at the rate of 1 pound in to 1)00 pounds, dusted over the

plants as the leaves expanded. pI'ov"edt an effective remied". This was
releate(d two or three times at intervals of a week O1' ten days.

The black aplhis of violets, RhIopaloxip ui/ 'rhda' Perg.. was dis-
cOvOere'll 1W tO (enhOlses (01on.' serlOus Injury to violets.

'The clOve-leaf weeil. I'/U/fuais "S 1/ite/t/.v' ab, was very com-

I1o11 Over a lai'ge area of the State. Clover was llill'etd to a consider-

ale ' xtent eal'l" i1 the e'aso. aIld Ilny ('OWeols were apprehensive

al)out the safety of tlie' cropl. A funglu'011s ( disease. Empu/1I.U (I;ntL/o-

juith//orva).m//-/v.r r"/a.appeared upon the lairvae. an(1 by the middle of
May it was difficult to find a livinT specimen. Their (lead bodies were
('mile( about lea es. stems. abd. pass 1 les. etc. Ihe (isease was wide-

sp''a(1 ti n rugho ut the State. aneld )f the same virulent character.
Tl'he ('lorado potato beetle. Iru-yph/ivra 10-1Hv v/t,/a Say, has been a

pest. of a mo1'( serlo(ls lha'acter than one veal' ago. Pa'is green,
al))liel 1)th dry and in solution with Bo'deaux mixture, has been
effect i v.

'he strawberry leaf-roller. Pho.copt,." comptana Froel., has been
observed by us doing slight damiiage to strawberries in Anne Arundel

an(l Caroline counties. In 1)oth (15a&e hand picking of the leaves was
reso'tel to, as sl)raving' was not dlesir'able.

The destructive gree ple louse, T(tophora de.tructoir Johns., has

maintained its notorious reputation as a ravenous lpest to peas, and has

this vear' extended its ravages into the Northwest (Wisconsin). The

lo"s estimated along the Atlantic Coast States is placed at 84.0U.000

at this time (June 15); w-hile the losses in the central W\est and the
Northwest can not he estimated at this time. [Later: August 14 the

writer received a letter from William Lorsen & Co.. of Green Bay.

Wis.. in which they said they had planted 2,400 acres of peas, and had
a fair crop uponl all except the late plantings. About the 20th of July

the- noticed the louse upon a 500-acre field just ready to bloom, and in

less than a week all the peas were dead and brown].
h4i b7-NO. 2i ti
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We have found sprays of all kinds ineffective. Our most satis-
factory results were obtained when we brushed the lice from the
plants and covered them with earth, using an Iron Age cultivator for
that purpose. We have designated this the "brush and cultivator
method." [For a more complete account of this pest see author's

paper on page 55].
The fruit-tree bark-beetle, Scolytus ruIgu1losus Ratz., has been a very

conspicuous insect in orchard trees this season, especially those injured
by the severe freeze of February, 1899.

The harlequin cabbage bug, lirgantia istrionica Hahn., has not
been reported from any locality this season. We attribute its scarce-
ness to the freeze of 1899.

The Hessian fly, Cecidomyla destruictor Say, has been very destruc-
tive to all early sown wheat. Some late sowings were also injured.
The fall of 1899 being very open, the fly seemed to continue its depo-
sition of eggs much later than usual.

The imbricated snout-beetle, Epcceru s" imbricatus Say, was reported
to me as injuring the leaves of cantaloupe in Washington County
May 23.

The imported cabbage worm, Piris rapcea Linn., has maintained its
rapacious habits and done much injury to cabbage over a wide area of
the State. Paris green, 1 pound in 100 pounds of land plaster, has
been the most useful remedy.

The imported currant worm, Pteronus rbesii Scop., has been a very
serious pest upon the currant and gooseberry in all parts of the State
where these fruits are grown. Both Paris green and hellebore were
used with satisfactory results. Hand picking was resorted to in many
cases.

The Mediterranean flour moth, Ephc.atia kn/ehn idle Zell., has been
sent to me from New York, Pennsylvania, Ohio, Canada, and Aus-
tralia the past season. We have found, by actual trial, that hydro-
cyanic-acid gas is the most perfect and effectual remedy vet tried for
the flour moth and other mill pests. Large mills in Ohio, Penn-
sylvania, Canada, Oregon, and Texas have been successfully fumigated
in accordance with the writer's directions. [For specific directions for
using this gas in mills, etc., see author's articles in the "American
Miller" (Chicago, Ill.), for September and November, 1899.]

The melon plant-louse, Aplhis U ossypl i Glov., has again appeared

in Mlarvland and promises to do serious damage in certain sections.

[August: Was not so serious a pcst as was anticipated. It was held
in check by lady beetles and parasites]. Hand picking of leaves when
first noticed and spraying others with 10 to 12 per cent kerosene
emulsion were very defective.

The pale-striped flea-beetle, Rptena ldanda Alels., was again a serious

pest to youtng tomato lp)t1111s diriing the latter part of May. No satis-
factorv tred letV hs beeni found.
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The pear-tree psylla. 11-Ulla 1 riol, Forst.. is doing considerable
injury to some pear orchards inI Kent County. Many trees were
practically killed last season in the same orchards by this pest. \o
sat factory remnedy vet found.

Tls' plumII curedio, ( 'onotrcldi/.c rn-a upor/u' Hhst.. while present in

all parts of the state in both peach and plum1 orchards, is not doing
se'riouls inj ury. ['he so--called .J une drop in Mary-land peach belts

Was CllIlarativelv liiht this season.]

The ro )se-chaf r. Abo-reductxl. uai. Fab. . has been reported
Ill Cile o 1r two cases as injuring grrapes on the Eastern Shore. It has

not b een aluldant since the 10+: freeze.
The San .Jose scale, _1.mpl/dax pr r ;cat'x./. (olllst.. has occupied a

crrett deal of our attention n. It is still the not t serious orchard >s't
we have to contend w ithl. MIany V new localities have bteen discoveredd

by ol in lllsp'ct ions. We have foUl(d 1 to 25 p'r cent kerosene ald
water 0n pt 'ach just be'fo)re the 1bl(1s openi vewr te('tivye. We do not
aclV ise t lis st rello-til ftor fall aln winter o1 the 'te'1. As a sp'lilo

p1'nY It has il een vey satl sfact(o)rv in our mU mountain >ieah 1)elt. A fter
the fruit is gathered we will use a ll per' cent kero)seie spray on infested

trees. ('h' writer saw large blocks of peach in Georg.ria in .ulv that
11 iad Peeil . ravt'td W it1 1(1 per cent kerosene andl water just after the

fruit was reto'vwed. 'Tlhe scale was in mus t instances killed, withl little
O1 n1t) i njury*' tt) tlie fliage't'. In1 all cases sonc leaves were injured, 1but
110(4 '1l1t )llll to (hlI5I' set(1'llU dallaum/t. 0il the ot her hanid. hoev("1er,

Wit'r0 a 10 l)er e11 t tl'l)e ptfleiiHI unld water solution was uls(d

the foliage was 1hadl v hurt and falling;' at the time of our visit, July
14]. As pre'v itouislV statd'(1 inl ftormIter p1l)11ication)s, the writer advises
trfOwers to use kerosene. even in11 diluted form, with every caution.

It is a dan gero)u1 sllb)tante.
T[he stalk wm)Ill( tof to('tacco, ( 'r'a/uhw1 (e(d/q//w(ign.v4 ' Cl(em. . known

also as the sooty corn-root webworm. has been conspicuous in young

tobacco, especial lv upon grass or 0(1 lands. No satisfactory remedy
has been found as yet. Planters should avoid setting tobacco on1 sod
land.

Ihe striped blister beetle. LA)auta r'ttata Fab.. as usual. has been
uitte a serious pest in tonato and potato fields. In one instance it

dest roved a field of beets.
llt stripe( ccnumber beetle. Jara'%tica 2ittat Fab., has been (luite

colnulnoI in tcantalouple fields. No satisfactory remedy found.

The wvhite-Iarked tussock moth, O y'qeia leucotlmua S. & A.. as

last year. has appeared in considerable nmbers upon shade trees in

Baltimore.
GENERAL NOTES.

In addition to the above, the potato-stalk weevil, richoba/i.> t/'vno-

'ta, has been quite prevalent in the State in potatoes.

PIn p-hil) y ae/e l/'/ iley. reported by me as doing injiury to
maples at the Agricultural College in 189S and 1899, has been quite
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abundant this season. The pest disappears about the first week in
July.

The bagworm, TIyrdop1tciyr ephem ercebformis', has been a serious

pest in many places in the State to arbor vitle, apple, and locust. In
two instances it injured apple trees in the nursery rows. Hand pick-
ing was very effectual.

The black peach aphis, Aph/is jprunicola. was quite abundant in
some young peach orchards in Mlay.

In three cases a June beetle, A7tnoma//(lU iniotata, was reported as eat-
ing the foliage from pear and apple trees.

The red-legged flea beetle. (repidodcer ra/pies Linn., was sent to me
from three localities where it was found injuring the foliage of young

peach trees. The trees in all cases were planted on newly cleared
lands.

The American elm scale, hionaspis. amercana Johns., was sent to
me from Geneva, N. Y., and from Ames, Iowa, upon elm.

An undetermined species of Iecanzo<dia. ps was found by the writer
in Baltimore County upon wild honeysuckle (Diervilla).

An undetermined species of aphis and cutworm was found doing
serious injury to lettuce in a greenhouse in Montgomery County.

INSECTS OF THE YEAR IN OHIO.

By F. 31. WEHSTER, 11 i0.'9t, 0t1b.

In point of destruction the Hessian fly outranks every other insect,
when considered in connection with the wheat crop of 1900. It is
doubtful if there will be over 20 per cent of an average e crop in Ohio;
the remaining 80 per cent may be largely charged up to the ravages
of this pest. As an average crop in Ohio amounts to, approximately,
40,000,000 bushels, the loss may be computed at 32,00(0,000 bushels,
which at the ruling market price would mean a loss of $22,440 0_(,000,
at least three-fourths of which, or $16,800.0 90, can justly be charged
up to the ravages of the Hessian fly. More extended studies of this

outhrcak and some of the mleteorological phenoliena connected there-
with are given in another paper. The un11precedented abulindance of the

pest this year nuty be attributed laroeli- to the almost total lack of

parasites, the retardatioI of the fall brood over the northern half of

the State, and the extreielyv favoralble wveatler dlurin g the autumn i
of 1 8 90. wii ch enab)led all bit the vCery latest deposited eggs to hatch
and th i larEva' dev-elop to the flaxseels" andl th b defy V (I' the adve rse
Illulll('ces of winter. Ill mnanyV loonl iti(es the later SOI1 wheat escaped

fall attack. an( up to May 1, 1100 was uiniiiijuri'ed, but the hlies devel-
opiI in the ('ar li(er son liells seemiied to have migralt(I /d 1 Wa. .v and
set l(l (lowIn on those sowtn later. atnl t he result is that in mi.any cases

the d1estructioi is as comtpl te in the one as iii the other.
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During the fall of 1899 the fall army worm. Lahygnwa frwp'rda,
committed serious depredations in southern Ohio. especially in Wash-
ington, Gallia, and Scioto counties. During March of the present

year colllplaints came from the same section of the State, setting forth
the continued ravages of this pest. As this seemed improbable, an
assistant was sent to investigate the Iuatter. That there was being
considerable injury done in fields of young wheat there appeared to
be no doubt, and an ample slpply of the depredators were secured.
)ut, instead of the supposed L. //w"prb ,du. the pest proved to be no

other than the spotted cutworm, _1tua "-, iWwu. the larne having
evideintly lived over in the fields. p)roba)lv ab-ove ground. I clearly
recollect finding the lar'e of this same species feeding on voing

wheat in the fields during a January thaw at Lafay-ette. Ind.. a num-

ber of Ye'ars ago.

Early in May of the present year there came complaints of the

attack of cuitworm s 0on th1 e extensive 0111on farms in1 lardini Counit".

A personal in vestigatiol of these complaints resul te(d in m y observe ing

two separate invasions, the depredatols bein' ( arned,.' t..s/llatt and

'The wormuins ranged in length from nearly th ree-fourthis inch d(lown-

Wvard to a)oullt One-fotuit I ih11l ill lengt11. Ill one ('aye tho Wer Illak-

ing their way from a tract of ground which had been planted to corn

Sast yearY ai(l had1 )le01 solllPWeliat nler 'ted aId Lc'OWil ill) to weeds,
though there w reW allost none 0 of these g)rowing t here at the tinn' of
myv visit. The other outb1rea k had originlated near where a la rge lot
of potatoes had beeni pit te( last fall and remla i ned there over w intiter.

1 IcFe, tO)0, t 1ere Wa 110 ' ta t1('tl)l 011 W Il i lie WO IilS 0 (')l(1 hla fe

sul)siste(d p to this time. The cut worms in each case would follow
the lows of vouing onitonls. taking nearly every one as they' wvent. in
on1e case in va(li tite tiel1(1 at thle ends of tlie ro)w5 all d in the other
along one side. Larn' brought to the insectarv fed on refd cl(over, the
adult milo(ths appearing larl o'l I1 Juine Ii. )ut others continued to put
in thlir appearance for several davs.

A mixture of wheat 1ral and arsenic, mixe(1 into a dough with
sweetenefd water and this placed under boards laid down in the midst
of where the worms were at work, proved very effective and soon
re(luce(d their numbers.

It is not often that the wheat wireworm is known to attack other
grainls. An instance. ho ever, was brought to notice this spring
where a wheat field that had been hopelessly ruined from the attacks

of Hessian flv last fall had been ploweed up this spring and planted
with corn. May 28 the owner of the field, Mr. E. R. Emerich, of
G reenville, Ohio. wrote me saving that the corn had been badly
injured by these worms, specimens of which accompanied his letter of
complaint.
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One of the most serious outbreaks of the corn billbug, Sphenoph-
orus sculptilis, occurred in a field of timothy of three years' standing,
containing 35 acres, which was broken during March of the present
year, and on the 13th of May was planted with corn. June 6 the
owner came to me with specimens of this beetle, claiming that the
corn over the entire field had either been killed outright or hopelessly
ruined from attacks of this pest. A visit to the field a few days later
revealed a state of affairs that had not been overdrawn by its owner,
with the exception of a few acres along one side, over which it was
represented the timothy had been killed out by some unknown cause
and redtop had taken its place. Here the injury had been very slight,
but through the remainder of the field the damage was almost total.
The owner had noticed that much timothy the year before whitened
and died, but had not learned the cause. On examination I was able
to find a considerable abundance of the timothy roots that had been
hollowed out, clearly by the larve of this insect. While slight inju-
ries by this pest are not uncommon in Ohio, Indiana, and Illinois, I
never before saw so large a field of corn so thoroughly and effectually
destroyed by these insects. In this case the only thing it seemed pos-
sible to advise was the replanting of the field between the old rows,
leaving the remnant of the first planting to engage the insects dur-
ing the remainder of their life, and thus, as it was hoped, to keep
them away from the second planting.

Onion thrips, T/trips tab.aci, were excessively abundant in some
localities last year. In order to learn something about the winter
habit of this insect frequent visits were made to onion fields where
it occurred in greatest abundance during the fall of 1599. These vis-
its were made during the entire winter whenever the weather was
suitable, the result being that the insect was found in matted blue
grass and ini the piles of refuse onions that had beei left in the field, but
more especially in the matted grass along ditches. It was found to
winter over in all stages except that of the egg. A study of the vari-
ous onion fields in northern Ohio has shown that where the surround-
ings have been kept free of matted grass and largely cultivated there
has been the least injury from these insects. The fact that it winters
over in several stages of development fully explains the difficulty of
tracing out generations in the field. On one extensive union planta-
tion that has heretofore been in tersected1 by open ditches, the banks of
wlhicl were grown up with blue grass, the oxperimnent of destroying
this grass is being carried out. As the field is situated on munck land $
it was, of course, impossil e to huorn these grassy banks over ini the
ordin ary'V way, andi therefore they were first sprayed with kerosene

while the ground was still frozen and then lired. Either by this
umearis or b y plowing all of the grass along the banks of the ditches
has been (lest roycd, and will be prevented from growing the present
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season. From all of the information we have at present obtained it
would seem as though outbreaks of this pest may be largely prevented
in this way, and it has been demonstrated by actual experimentation
that the insect can he destroyed by spraying the plants along the
edges of the fields when they- first begin to show the effects of attack
with a mixture of 1 pound of whale-oil soap dissolved in S gallons of
water.

Although this thrips in Russia is a tobacco insect, it invariably
declined to feed upon tobacco with us, and held strictly to the onion.
Lest I might he mistaken in regard to the species. specimens were sub-
Initted to MIr. Pergande, who compared them with Russian specimens,
and informed me that there was no doubt but that we were dealing
with the true Thtrip. tabIaci.

In early April, 1897, the writer found adults of oJI!ur/Irou"s dh/ticalli.x
attacking young corn in the fields in Tensas P'arish. La. No serious
injury, however, seemed to follow. and this, so far as known to me, is
the only >ublished record of the fod habits of the insect. On June
2 \I r. Alva Agee, of Cheshire, (Iallia County, reported that the insect
had attacked the young corn in his neighborhood, al1larently working
serious injury. Specimens of the beetles were senlt with the copl)lailt.
On .June 4 my assistant. MIr. Newell. was sent to the loality to iinves-
tigate the outbreak, and fulod that the territory infested cm)linprised all
the cornfields contained in an area of 3 miiles su(llare. In all (ases the
infested corntields were upon Ilnl which had been the year previous
either in pasture or lying out wild. A v-ery few of the 1heetles were
found upon blue grass. In the insectary, however, they seemed to
prefer corn first, next timiothiy, and lastly the blue grass. In this case
the beetles were not observed to feed upon the stems of the corn plant
below the surface of the ground. but upon the leaves and leaf sheaths.
The feeding was done during the morning and evening, or upon cloudy
days. When there were drifting clouds the h)eetles would come out
and feed while the sun was under a cloud. but go hack into their hiding
places in the ground when the sun came out bright and warmn. Dur-
ing the day they were observed to hide inl the crevices of the soil and
in the loose dirt near the corn plants, from 2 to 15 being found in close
proxinityv to the diflerenlt hills. The beetles are densely launctate on
the back, and these cavities retain more or less of the soil, which gives
the beetles the same general color as the ground. They seem to have
no inclination whatever to fly, but rlun quite rapidly. One female that
was dissected contained 5 yellow, cylindrical eggs. estimated to be
about 1 1nun. in length.

It would therefore appear that the insect is one that feeds upon, and
probably its larnel also develops upon grass. In the latter stage it
appears to b>e of subterranean habits. At present no remedial or pre-
ventive measures have been tried.
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The destructive pea louse was found in various parts of the State
during October, 1899. On the grounds of the experiment station at
Wooster it was destroyed in myriads by the fungus Epsea aphdib,
as determined for me by Dr. Thaxter. Owing to the destruction that
this insect has caused along the Atlantic coast it was watched for with
a great deal of interest at the beginning of the present season. A
small field was sown with oats and the Canada field pea during April,
but no specimens of the insect could be found upon the peas until May
30, when a single winged female was found with a number of young
upon the vines. At the same time, what appeared to be the same
insect was found in greater abundance upon the red clover, growing
also on the station grounds. Specimens both from the pea and the
red clover were determined for me by Mr. Pergande, through Dr.
Howard, as Necturop/aor destructor. This coincides with a suspicion
that I have had since the pest first came to notice in Maryland and
through the Atlantic Coast states, namely, that the same-thing occurred
here in Ohio upon the red clover.

Last fall, however, we tried to colonize individuals taken from the
Canada field pea and placed upon red clover, but failed in the under-
taking. Although this was not conclusive evidence, nevertheless it
seemed to some extent to discredit the idea that the aphis on the clover
and the one on the pea are the same; besides, I had fresh in my
mind the experience with the tobacco thrip, as previously stated.

The first report of serious injuries from this pest came from a firm
of growers and packers of vegetables, Messrs. Sears & Nichols, of

Chillicothe, who, under date of June 12, report attacks from the
insect and severe damage in a few spots in their fields of growing peas.
On the station grounds the louse is being destroyed in considerable
numbers by a species of Praon.

On the 17th of June, 1898, there came a complaint from Flushing, Bel-
mont County, of serious injury to the ripening strawberries. Mir.
Mally, my assistant at that time, was sent to investigate the matter.

Speciiiens of the hug Jy1 odc/a ' .sfrip(s, had been sent by the owner of
the premises as the probable depredator. Mr. Mally was not able to

solve the problem, but saw at once that the injury must have been due to

the attacks of an insect with a biting mouth, as it did not appear to

depredate especially upon the pulp of the berry, but upon the seeds,
the hulls of which were in variably thickl V strewn upon the ground or

fallen leaves inderneath the injured heri"ies. 'There was also a similar

complaint fromr Greene (County, and this w as also ac companied by.speci-
miens of the same insect. Nothing was heard of this trouble last year,
but Jutne iIth of the present yeat r I recei ved a telegram front the
owner of the premises at Flushing, to the effect that the insects were

again at work upIIon his strawberries. A i personal visit to the locality

very soon developed t ie fact that the cause of the damage, which was
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severe, as it had also been in 1898. was due to the attacks of a large
black beetle, Iqaingede.s' ciW/ino.zsu. Years ago I recorded the fact of
this insect attacking the seeds of ragweed, but it has usually been
considered predaceous, and therefore beneficial. The heetle seems

not to care at all for the herry, either green or ripe. but in extracting

the seeds it leaves the ripe berry a pulpy la2s] that is ablsolutely worth-
less, while the younger berries are so grnawed uipon the surface as to pre-
vent their maturing. Wherever the clusters of injured berries were
found in the field one or more of these beetles was to be found in the
near vicinity. generally hidino away under a clod, a small stone, or in
holes inl the ground. An examination of the stomach of freshly caught
beetles showed a vast amount of the softer portions of strawherry seeds
reduced to small bits. In no case did the hall of the seed appear to
havE' b eeni eaten. The beetles are large and conspicuous, easily trapped

and killed when it is once known that they are the authors of the mis-

chief, but in every case where this injury has 1been reorte(d to me. spe(i-
men('1( of the I vodocha have accompanied the complaint. I have already
rec''eied other reports of this injury from the same vicinity. One of

the persons who has suffered from the ravages of this insect states that
t-hey worked yer- hadly on his precise in I S.s, bit not very severely
in 11:1:1, b)ut this year againl t1(e are seriously d(estruct i ve. Irn n'g
the patches over does not seim to be ellective. Fromm the fact that the
IIeunipter has al ways accompanied the i rst colmllailts of this trouble,
I am wondering if the pull)ished reports of its injury inl other States
have not really been due to the work of the Ilar palus.

On Attust 28,1899. while ?Ir. Mally was inslectinlg a small nursery,
le found what he took to be larva' of the round-headed apple-tree
borer, working in the bases of yo uno linden trees. These were trans-
ferred to a breeding age in the insectary. June 1) of the present
"(ear it became necessary to move this cage and in the badly eaten and

parttially dlcayed wvood about 4 inches below the surface of the
ground, active larva' were found. On April 3 of the present year

there emmerged fro(im one of these stumps an adult Superd' resi'ta.

April 4 the material still remaining in the breeding cage was examined,
and one larva anld one pupa were found still in the wood. The larva

had worked in the wood and tap root entirely below the surface of the
glrouond, the upper limit of the work of the larva being from 2 to 4
inlies below the point that marked the surface of the ground where
the trees ha(1 been growing. When ready to pupate the larva seems
to bore upward in the wood to what would be about on a level with
the surface of the ground. and pupates in a cell cut diagonally across
the grain of the wood at an angle of about 45 degrees to the upward
channel. This insect has always been known as attacking the linden,
but I believe this is the first record of its being found attacking trees
below the surface of the ground.
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3fonarthirurn fasciatumn has been sent me the present year in the
adult stage boring in both bark and wood of the maple.

Eriococcus azalece occurs quite abundantly this year on Rihododendron
catawbiense. The shrub had been growing on the station grounds since
1897, therefore, it had stood one more severe winter, that of 1898-99.
The shrub was isolated and the insect not at all likely to have been
introduced since it was planted.

Colasapis brunnea has been excessively abundant this year and has
been reported as destroying young buckwheat and beans. I have also
noted it attacking four-o'clocks.

Pseudoccocus aceris has attacked the hard maples, Acer saccharina
to quite a serious extent in New Philadelphia. No other variety of
maple was injured.

NOTES FROM CALIFORNIA.

By C. W. TOODWORTH, Beclee, Cal.

This being, I believe, the first time a member from California has
attended a meeting of this Association it will be quite appropriate to
give a general account of the entomological situation in the State rather
than the usual notes on the insects of the year.

California is not comparable with any other one State, for there are
included within her boundaries nearly as many climatic conditions as
are found in all the remainder of the United States.

The great agricultural region of the State is a large valley surrounded
on all sides by mountains. The Sacramento River flowing from the
north and the San Joaquin from the south meet and empty their waters
in the Bay of San Francisco. This valley is the region of our great-
est grain fields, orchards, and vineyards. Cut off as it is by mountains
from adjoining regions, not only does it form a unit as regards its
climate but the native fauna and flora are quite distinct. Fortunately
most of the native insects are developed for vegetation of a more or less
desert type and few have made themselves felt by their injury to cul-
tivated plants. A few cutworms, some native beetles of several kinds,
but with habits of the eastern Macrodactylus, and two or three species
of migratory grasshoppers from the surrouuding highlands are the
most abundant, though small local inj ury is occasionally done by many
species.

'There is some variation in the great valley. It is well watered to
the north and along the eastern side, 1)eeoml ing qlute a desert in the

south and west, except as reclaimed by irrigation. The largest irri-
gation systems in the State water the southern portion of this valley.
The trough of the valley is more or less frosty, but along the foothills
and in the south, even partly on the plains, there runs a thermal belt
on which ora nges are gr~owVin to perfection. Still higher ip on the

hills these are replaced by the hardier fruits of the temperate zone.
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Southern California is separated by a range of mountains into a
comparatively narrow fertile coast region and a dry interior valley,
consisting of a high plateau, northward the Mohave Desert, and south-
w-ard the low Colorado Desert, dipping in one place below the level of
the sea. There is also an insignificant fertile strip along the Colorado
IRiver which is quite tropical. The coast region is the California
miostlv known to Eastern people. Here is where the great orange
and lemon orchards are found. The sunners are not as hot as are
those of the great valley to the north, because of the influence of the
ocean. Ihus the shipping; of earl- fruits is from the north to the
south; even orange "es, which ripen in winter, are being' shipped from
northern (alifo'nia fully a month earlier than fi'omn southern Cali-
fo'nia. The insect fauna of this region 1 enii'ihed )y many Mexican
formiis, and differs strikingly from that of the great valley. Econom-

ically, most of their problems are as liff'erent as are their practices.
The central portion of California. along the coast, consists of numer-

ous valleys, each famous for the perfection of some product. The
apple, p'une. andi wine gl'apes. for instance, a'e he'e at their b)est.

ut Ih Ulll fll San 110a1ci0 the 1 Isc faulla is ver (listincti 'e. with
fIlI11'OUS p('ciiliar local fuIoils. soie of colisideral)le econollic milp)(r-
tance w 'While north of tht bay- the fauna shades oil on the one han(l with
that of the great valley, and on the Ot her withI the nOrthi coast rea'ion.

The northern part o f the State is notittalnu o15r higll lava beds.
ITo the east wa Irdland aIoIng, the coast is a rat her narrow w fertile regitoin

havill! very heavy rainfall. Iltre dairy interests pr (1Oedoinate. The
fauna is p'acticallv the same as that of Oregon.

To 1ri' ( tlt Ir)1'e stril king 'l V the te om11( )iI :' 51;n ifticance of these
ilvsionls, le u1 1now revieW some of th1 Illure itl U 111urio sects.

5('ALE INSECTS.

Scale inst cts have attracted more attention in California than has any
othe' group. Ihe most inij curious 5)pecies at the present tue is the
black scale ( L,-con/u dI. lstc. In the south it is most troublesome on

orangi"es and l einons, although it is also bad on olives and deciduous

fruits. In the north it is injurious to olives and deciduous fruits in the
coast valleys only, scarcely appearing in the great valley, which seems
to be too dry for it. It is chietly against this insect that fumiga-
tion with hy-drocv-anic-acid gas is practiced, but only as it occurs on

citrus trees. On deciduous trees resin-soap wash in winter is chiefl-
depended upon. but it is unsatisfactory on citrus trees. On these trees

fumigation has come to be considered the only remedy. Some time

ago a good deal of stir was made about the work of an Australian
ladybi rd (Rhizoblu re ntral i), and possibly all present may not know

that it has in no way duplicated the results produced by the Tiedalia
cardinalAl on the cottony cushion scale (Icerya purchasi). The other
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orange scales have given trouble only in the south, and are also con-
trolled by fumigation.

The San Jose scale (Aspidiotus pwericiosus) is still with us in Cali-
fornia, but is so well in control that it is scarcely ever mentioned
when discussing injurious insects in conventions or meetings of farmers.
It occurs all over the State, but is chiefly to be found in the great val-
ley. The treatment almost uniformly adopted is winter spraying with
lime, salt, and sulphur mixture. The idea that it is troublesome only
in the north is not correct.1 It is less injurious near the coast (San Jose
and southern California) than in the interior (Marysville), but it is rather
more injurious in the San Joaquin than in the Sacramento valleys.
The use of the lime, salt, and sulphur mixture is so beneficial to the
tree that it is often used when the- orchard is free from scale. Our
very dry, hot summer weather has a tendency to unduly thicken the
bark much as the attacks of the scale insects do, and nothing we know
of in the way of a bark corrodent is as safe and effective, leaving the
bark in so perfect a condition as this. The wash does not kill the
insects, at least not very completely at once, but perhaps as much by
the corrosion of the bark as anything else effectually rids the tree of
the insects attached to it.

CODLING MOTHS.

The codling moth, next to scale insects, has received attention. It
occurs over most of the State and presents a most diverse set of life
histories according to the location. In some places it is still unknown
(isolated orchards along the Sierra foothills); in others, while present, it
is so unimportant as to require no treatment (several localities exposed
to the ocean winds).

Again, in a good many localities the insects come late in the spring
and perhaps have but a single brood, and one spraying any time before
the fruit is half grown seems to be satisfactorily effective. A still
larger number of localities require the spraying to be once carefully
done and properly timed for early fruit, and two or three additional

spra-yings late in the season if late fruit is to be saved. Finally, sonme

situations are so bad that a continuous warfare must )e kept up from
the tinie the )lossomI>s open till the fruit is picked. Indeed, some of

our fruit, especially fancy apples for export, is picked over two or

three times after storing ii the packing house to allow the develop-
inent of worms that could not be discovered at picking time.

Ihe' peach worm (1narsia 1<leatl//), which winters as a borer in

the bark, 1hecoines a bud worm iii the siing, and in the second gener-

ation bores into the ripe fruit, is one of our most troublesoiiie peach

' J. L'. Smith, Rep. State Ent. N. J.
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insects. It shows some of the same peculiarities as to abundance and
ability to do injury, but in some regions, as at Berkeley, is practically
unknown.

The Eastern peach borer, as well as the curculio. has not found as
vet a honm in California. The former has without doubt been many
times introduced into the State on nursery stock. Whv they have
not become acclimated is very difficult to understand. We have a
native peach borer, Sun/tui c(i/w , belonging to the same geluis and
with the same habits, which in1 its distribution is < nite as mysterious.
TIhis insect makes its hone inl the neighborhood of Sanl Jose and has
undoubtedly, even to a larger extent than the Eastern species. 1)een
sent in nurserv stock over the State, but it is still jite unknown
except in that one region. where it is (lute as unch a pest as the
S. ,coitxi.v has ever been in the East.

GRA1E INSECTS.

Since California is the only region where the' European grape is
g'row"n, it is onlk with als that tie phyllaxera is aln illl)ortallt insect.

Illevards have beerii dest r vel over whole vall0 rs. as Iucnrre<l in
iturop0. lt thte bas154 pr'ot l ' ves to le very 111tll lw r irn l reading
than in lllrope. wt'hichi corresponds with the ditl'reince in life history
ill ( alliornlla. Ihe wingl edI torimi. hleinig plro(llct'(d oly after lollg' inte'-
ya' 11a i)arllv rl'etl1r1'1 co(itiolls w 11c1hll 111 iost erEs O) Ilot oclur.

NeXt to the 1i llp llOxri' the i10 hoppel ( iyq 1uh1p///i/ came.) (olufs is
a vart\ vsollewhat ilienlilel' 1)tt0 w('el CotWii/'ion x .v 811(1 t1e tVl)1(al
'ei/ .") 1 Illrlolls 0111 v il 10 tertt vMilv alnd 11 tile coast i'eion
north lend w"' (1 t of Sani FranIicisco I 1ll. Ill the llyIi sline it often
('olllis 1i stoli lillj11111 se lllliers as to (l0l115' til' (Iistotfloll of th0 yolll
leaves lby tlt' partial atr B 1)oph of the vi te, calls ing t henm1 to have m )lie-
thing th1e appearance ot curled leaf lettuce. After t1he f first leaves
have hi('onlhe mature they insert their slender curvet'd 0egs just under
the cinitile of th11i leaves benii death, and vouing ar' pr'o (duced front then
on continuouslv till the leaves fall. By autumn. if nItling checks
thli11. the ar' mIore numerous than I have ever seen them'I1 i1 the East.
They are ab un'idant enough every sprillg to easily d(lestroY all the foliage
before the 50ea1on1 i5 o-e1', bullt through disease or other calamity,-
exactly what, I have never beeni able to satisfy myself, their num-
hers are usually reduced so that it is possible to raise grades.
The remedy usually suggested for vine hoppers is winter " cleaning

up." Iut the usual practice in most parts of our v-iney-ard districts is
to elean up more thoroughly than would be thought possible in the
East. It is certain that the clean vineyards are most injured by the
hoppers in the spring, although by midsummer little difference can be
noticed.

Another vine hopper belonging to a different subfamily, and I
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believe the only member of its genus ever becoming seriously injuri-
ous, is Tettigonia circillata. It is as injurious and in every way
entirely replaces the small vine hopper in the Santa Clara Valley, and
while occurring all over the coast region southward is nowhere
troublesome. It differs from the Typhlocyba in breeding in the winter
and on other plants as well as on grapes in the summer time.

It is not necessary to bring up further examples to show how clearly
the distribution and habits of insects depend upon their environment,
and the necessity in a region of such diversity as California of making
local investigations before having any sound basis for economic
practice.

NOTES FROM CANADA.

P JIAMES FLETCHER, Ottawa, Cana?(da.

The economic entomologist has had full opportunity this spring of
studying injurious insects in all parts of Canada. Owing to the atten-
tion which has been directed to the subject by legislation connected
with the San Jose scale and other injurious insects, many people have
noticed insect injuries which otherwise would have been overlooked.

An important concession was made by the federal government last

spring in allowing nursery stock to be imported into Canada subject
to fumigation in houses specially prepared and in charge of a govern-
ment officer.

Tent caterpillars of the two common species, which during the last
three years have been extremely abundant in eastern Canada, were
noticeably less destructive. Although many hatched in some places,
they disappeared suddenly and few produced the perfect insects. The
cause of this sudden disappearance was not detected in most cases.

Leaf rollers on apple trees were very destructive toward the end of
May in orchards along the northern shore of Lake Ontario, the two
commonest species being Lophflodep iru quadrifasc/an a and Oaccia ros-

aceana. Both of these insects are common at Ottawa and have done
a considerable amount of harm for several years, but they have been
particularly abundant this sununer. In 189)1 and 1892 apple trees on
the experimental farm were almost denuded in the spring. The larv
of Lophoderus eat the green portions of. the leaves, reducing them to
masses of (lirty white down, the pllh(scence from beneath the leaves,
and fragments of leaves. Another injury to apple trees of some
interest which has been com1laineIld of this year rather imore than

usual is an attack upon the flowers by the click beet.le ( /rui"hitv"

t(r% (//I/.S. The heetles eat holes into the petals and destroy the essen-

tial organs as well. Mi/rr9pt'I'ry/ poin/ror/l, u isiully a rare insect,
has b eenii foudl 111i con si(e ral e 1m' ers in the N iag ara district, an(
specimensI('I5 have also been sent fromi Nova Scotia. The curious little
cocoons in sonie instances have been sent in as scale insects. They
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hear a slight resemblance to some species of Lecanium. The oyster-
hell bark louse, in most parts of Canada a serious enemy of the fruit

"rower, has been much reduced in numbers by the parasite Aphelinus
//tilu/)/id"ii , which has been at work all through the Niagara district.

Elxperinents have been tried with several of the usually recommended
remedies for the oyster-shell bark louse, and the results of some exper-
iments with a simple lime whitewash. which have been carried on by
MIr. WV. T. Macoun. horticulturist at the Central Experimental Farm,
are worth mientionino'. When spraying trees with whitewash to
retard the opening of the flower buds. M1r. Macouin noticed that the
h)ark lice were killed and scaled off in lare numbers from the trees as
the whitewash fell, and from plresenut appearances the results of spray-
ingr fruit trees infested with the oyster-shell bark louse are such as to
indicate that this w ill prov-e a valuable. sillple, andI inexpensive
remedy-.

ROOTS ANI) VEGETABLES.

The most troublesome insects this season under this head have been
the root uiagrots of the uni1n and cabbage. Many remedies have
bteen tried, but nothing actually new iha: been learned. The (Tough
tarredI-palpt'r disks have been very successfully ulse(, and for cab)agles
and caulitlowers with loro' sati'tfaction than anyvthing~i else. These
have been fully described by V Ir. lingerlandl. Am1oi)ng1 tlt' insect

eniemiiies (>f the IN'a. the pea weevil ( lruci//.U pll.i'ria ) is still abiiundanlt

in som' part of Canada-a fact. I think, due to greater negligence on
the part )f see(lsmen in treating seed than was f()'inerlyv the case. The

dest ructi've pt'a aphiis has not vet m11ade its ret'appea rance 111 Canada this
season. The wh itt' cabbd age 1)t terfl (P / /'/r ra t"). every year the

c'aue Of ( ItdllI 1)5s to) ('1} } age LCOW' 4 )t'1'. has n wreIahled anycout

Island, anl thus extends froll the Atlan tic to the Pacitic. The red
turnip beetl' (Et/fo,,,sedxi ad/ / ) ha appt'are1d rather earlier than
usual in the Nort hwet. where it attacks all cruiciferous plants. It is

particularly attracted 1h)V the wild crucifers. Nxsymr// ium incisa and
Ery/I//'iu in .v /t. Alt11ouhl 110 serious loss has as vet beeni
reported from this insect, with the gradual settling' up of the prairie

In-orin('s it is to he feared that this will become a serious pest of cab-
hage's, turnips, and radishes.

CEREALS.

One of the serious outbreaks of the present season is by locusts (Il
%p'rctus. and atl/n I) in Manitoba, which hatched out remarkably early

this year, namely, by May 2o . and owinog to the exceptional drought
have already done un1ch harm to crops. Cutworms have also been

abundant in wheat tields. A new attack of much interest in the wheat
fields of Manitoba last year was by the Hessian fly, which reduced the
Cr01p fimi 5 to 25 per cent in different places. Another of the old-
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time enemies of the wheat plant also showed up again last year in two
or three parts in Canada, namely, the wheat midge (Dplo2ss. tritici).

Of mill insects the Mediterranean flour moth continues to be trou-
blesome, and an interesting occurrence was found a few miles from
Ottawa, where the insect in a badly infested mill was abundantly par-
asitized by a small Limneria, probably L. .fugaitiva. The ordinary
meal moth (Pyrlis furinalis) was the' author of considerable loss in
stored grain at one locality in Manitoba.

FODDER PLANTS.

The clover weevil (Ph ytononws punctat us) has as usual been found in
one or two places along Lake Ontario this spring, but, as has always
been the case with us in Canada, was quickly wiped out by the fungus
En tomloplthora phy1gtonoin i. A far more general and destructive
insect to clover with us is the lesser clover weevil (P. nigritrostris).
Three or four occurrences have been reported in the Province of
Ontario of the clover-root borer (JIlastinus obscurus), but the loss
has not been great.

TREES AND SHRUBS.

Probably the items of the greatest interest under this heading were
the abundant occurrence in Manitoba and the Northwest of some
insect enemies of the ash-leaved maple (J Tegn do ace'roides), the
Negundo gall gnat. The fleshy galls of a cecidomyiid-like larva were
found in enormous numbers on the vo ung leaves in June. Wherever

this tree had been planted for shade or ornament throughout Mani-
toba and as far west as Indian Head, the trees were much disfigured.
There appears to be only one brood in the year. Occurring on the
same trees were the larne of the cankerworm (Al.sophila pometaria),
which in many places stripped the trees of leaves. This is a con-

stanlv recurring enemy of the ash-leaved maple in Manitoba. Another

serious enemy of this much burdened tree is the aphid (Chltp 1 horu/as

nequ'rn/ldini), which renders the trees filthy by reason of its copious

honer dew and the black fungus which grows upon it, Fumago. The

larva of a small moth also causes swelling in the twigs while green
and subsequent tlv most of these twigs are permanently injured. The

iiioth was identified by )r. Riley as Protctors (. welar.
There are of course many other insects which might be mentioned,

but these are the most interesting I can think of at the present

lnoment.'

All the papers having been presented, the following liscussions took

Mi\r. Woodworth called attention to a method of coIlatin y the cod-
:i1 mioth f' ew nently u ised in California. I le stated that the (hliforniia

growers at the time of cultivating their trees in the fall frequently

.9
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banded the trees with cloth or straw, and that these bands serve to col-

lect the codling-moth larnev. which were then destroyed.

Ir. Gillette had observed the larne of this insect igirating on the

tree trunks in the spring, contrary to what was supposed to be their

usual habit. He had observed the larnel leaving their winter coons

and moving about on the tree trunks at this time. In his opinion
handing the trees in the spring was a valuable means for tighting the

insect.

Mr. Jlohnson, in explanation of the conunon name of t'/aivupiuira

d1 xfructor. stated that this namle had been decidedd ll)on jointly )-

Messrs. Pergande, Chittenden. and himuiself: that whli ile the name was

perhaps open to criticism, it was probably as appropriate as any. lie
also called attention to Mlr. Lounshurv's tatemilent that the red scale

occurred on other than citrus trees inl Sioutlh Africa. which fact is of

gre at importance and worthy of eml)hasis.

Ir. Lounshury said that the red scale was a very co1Iannon plest on

the pear in South Africa, that it had an l xtrmely wrid range of food

plants, and that its effect on growing wood was similar to that of the
San Jos( scale.

ilr. Felt, discussing the matter of conllnon namiies of insects,
expressed the opinion that a strict enforeinient of t he law of pritrit-
is hardly practical in such cases. It is difficult to change a well-estah-

lished conluonIl name, however inappropriate it may he. i1e cited the
failure of an attel)t to change tle' cnn10n 1 name of ('Hina!ipt d.. -
tria from "forest tent caterpillar" to "forest tentless cater)illar."

Ir. Fletcher felt that entorm)logists were open to grave criticism

in not establishing appropriate common names for injurious in sects.

le suggeOsted the appointment of a coniiiiiittee to secure uin iformit v in

cOlllOn nam11es Of 111sects.

Mr. W oodworth, referring to an experience in this line in (a lifornia,
stated that the board of horticulture of that State had formially voted
to call 1.niotu.x pern icio.vu. the ., pernicious scale," 1ut in spite of

their efforts to secure a standing for this namie the pest was still gen-

erally known as the .. San Jose scale."
Mr. Hopkins discussed at length the confusion arising from varia-

tion in coumon names. It was, in his opinion, highly desirable to

have a uniform comllmon name for each injurious species, sirillar to

those adopted by the American Ornithologists Union. ie also moved

the appointnment by the chair of a committee on conunon names.

Mr. Johnson, referring' to the motion just made by M1r. Hopkins,
called attention to the lack of system in selecting common names of

scale insects. For instance. Lpidot.u anql/. Putnam was known

as the .. Iutnan scale,' 1spid/otusfbebs/ Johnson was known as the

" Forlbes scale," etc.

6878-No. 267
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Mr. Kirkland thought the members were wasting valuable time on
this matter of common names. Entomologists, to be most useful to
their c~li-ntele, must use the most common name of the injurious
species under discussion, and it would be impractical to confine ento-
mologists in different parts of the country to a single common name
for an injurious species.

Mr. Lounshury said it would be impractical to write of the "woolly
aphis " of the apple in South Africa, since there Schizoneura lanierac
was everywhere known as the " American blight," yet the name
" American blight " would hardly be serviceable to the reading public
in this country. In the same way the " corn worm" of the North
(II7 J i/st /> ainiger) was the "cotton-boll worm " of the South.

iMr. Fletcher considered that some arrangement to secure uniformity
in common names of insects would not be impracticable, since it had
been made to work well in the case of birds.

Mr. Johnson thought the scope of the committee should be confined
to the establishing of common names for such new species as should
hereafter prove injurious.

After the acceptance of the amendment offered by Mr. Johnson, it
was resolved that a committee, to consist of Mr. Gillette, the first vice-
president, and the secretary of the Association, be appointed to pass
upon the common names of such injurious insects as may be discovered
in the future.

Mr. Fletcher expressed a desire that the committee also be given
power to remove ungainly and inappropriate names, and offered an
amendment to this effect, which was accepted and adopted.

A letter from Mr. Cooper Curtice, of Raleigh, N. C., relative to the
need of securing a uniform list of injurious insects for use in quaran-
tine work was read, and upon motion of Mr. Johnson laid upon the
table.

The regular routine was suspended to admit the proposal of two new
members:

C. B. Simpson, of Ithaca, N. Y., proposed by Mr. Sanderson.
Henry Skinner, of Philadelphia, Pa., proposed by Mr. Hopkins.
The coun niittee on nominations proposed the following officers for

the elnsuing year:

President, C. P. Gillette, of Fort Collins, Colo.
First vice-presideit, A. I). Hopkins, Morgantown, 1Y. Va.
Second vice-president, E. P. Felt, Albany, N. Y.
Secretary -treasurer, A. L. Quain11tance, Experiment, Ga.
The report of the conunittee was accepted and the officers above

miienitionied elected.
A vote of thanks was tendered the retiring secretary for his services

driving the past two years.

.. _
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The report of the committee on resolutions. given below, was
a cepted and adopted. viz:

Resolved, Piiat we regret the absence of the residentt of the Association, and that
we extend to the acting president our thanks for his able address, and connend his
suggestions to the consideration of all nemnbers of the Association.

Resoired, That we request the honorable Secretary of _Agriculture to publish the
proceedings of this meeting, and that we express to him our hearty appreciation of
such action in previous years.

Resolred, That we express our thanks t Columbia IUniversity and its officers and
the local committee for courtesies extended the Association.

E. P. FELT,
W. Gr. Jonxsox,
A. F. BURGESS,

Co mm iittce.

It was voted to hold the next annual meeting of the Association at
the same place and on the two week days preceding the niext annual
meeting of the American Association for the Advancemiienlt of Science,
which will be held in Denver, (lo.. Augut 24-31. 1001.

AdjourIe'd.

:1. 11. hklRKLAN\1),. Se re /Wiv/.
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