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REPORT OF THE ENTOMOLOGIST.

BY JOHN B. SMITH, SCI).

GENERAL R£VIE\Kr.

The season of 1906 was characterized in its entirety by an ex-

cess of wet weather, which, while it favored the development of a

few species, was on the whole adverse to insect life, and favored

the development and spread of epidemic disease, such as that

which was noted amongst grasshoppers. There was a steady in-

crease in some species and, on the other hand, a distinct decrease

in others that were troublesome in preceding seasons. It was in

the main a favorable one for the farmer and fruit grower from

the entomological standpoint, although severe individual losses

were recorded.

Scale Insects.

Scale insects have been troublesome throughout the State, as

usual, and on as great a variety of plants, and attention to them

has occupied a considerable portion of the time of the office force.

The San Jose or pernicious scale still leads all others in im-

portance, and has required more attention than all the remaining

species taken together. The correspondence concerning it was

heavy, and more than two-thirds of the time of the assistant to the

State Entomologist has been devoted to inspection work in orch-

ards and nurseries alone. Little remains to be learnt of the life

history and habits of the insect, but we are far from understanding

all the factors connected with its successful treatment. There has

been a puzzling disagreement in the results of spraying work, and

the same material used at different times and in different places

has not acted in the same manner. Broadly speaking, there is not

(517)
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one of the usually reoommeiided washes that has not achieved ex-

cellent results in some hands and in some localities, and, on the

otlier hand, there is not one that has not failed as completely at

other times in other places. Of course, in many instances the

causes of individual failures were obvious or discoverable, but in

some others the result or lack of effect is totally inexplicable. On
a subsequent page are given the results of Mr. Dickerson's obser-

vations during his tours through the orchards of the State. On
the whole it may be said that the scale is under better control than

ever before.*

The oyster-shell hark-lovse comes next in importance, and in a

few instances has caused as much or even greater mischief than

the pernicious scale. In an apple orchard in Burlington county

this insect is actually more dreaded than the other and seems more

difficult of control. It is on shade trees, however, that it is usually

troublesome, and on shrubs in gardens, its range of food-plants

standing second only to that of its pernicious ally. Nor is it con-

fined to any one section of the State ; reports from Warren and

Sussex counties being as frequent as those from Burlington and

Cumberland, although the infestation is usually on different

plants. Insecticide applications are rarely made as against this

insect, and that it does not spread faster and does no more injury

is due to natural checks entirely.

The Scurfy Scale attracts attention here and there, but is rarely

either ver\^ abundant or troublesome. Its occurrence during the

past season on certain shade trees in New^ark is exceptional, and

apparently there was some difficulty in dealing with it.

The Rose Scale occurred in notable numbers in a few localities,

but chiefly in gardens and not on the berry plants that are some-

times so badly infested.

The Cottony Maple Scale reached the highest point in- its de-

velopment in 190.5, and, as predicted in the previous report, its

natural enemies o{)taincd complete control of it in those localities

where it appeared first and in the greatest numbers. There is no

doubt that the little lady-bird beetle, Hyperaspis signata, deserves

the chief credit for reducing the insect to normal proportions, and

* In a very few cases the scale has disappeared from badlj-infested trees

where no treatment at all has been made, and this has raised hopes that it

might do so more generally, but there is no real evidence that this desirable

consummation is anywhere near at hand.
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Mr. Diekereoii's observations, noted elsewhere in the report, will

bring out this feature more clearly and in greater detail.

The Maple Pseudococcus started in large numbers and prom-

ised to become very abundant locally. It did, in fact, attract a

great deal of attention, but, owing to a variety of causes, did not

become as numerous as was expected. One of the causes, perhaps,

was the fact that the lady-bird beetle, Hyperasjns signata, finding

its normal food, the Pulvmaria, so much reduced in number, used

the Pseudococcus as a substitute.

It was observed last fall that the insects craAvled in great num-

bers from the upper parts of the tree to the trunk and got intoi the

bark ca'evic*fs to pass the winter. Taking advantage of this the

trunks of the infested trees were sprayed with petroleum emulsion

and many specimens were destroyed. As many of the insects fell

with the leaves, however, and sought shelter on the ground and

around the base of the trees, this method was not so completely

successful as was hoi)ed. It should be supplemented by gathering

up and burning the leaves beneath infested trees as soon as possible

after they fall, and by banding the tree tO' be protected by a com-

plete coating of some sticky material which the insects cannot

pass on their journey up the tree. On this point the notes under

the heading shade tree insects should be referred tO'.

The Tulip Soft Scale was again somewhat widespread and

troublesome, but, curiously enough, the greater number of com-

plaints this past season came from the more northern sections of

the State. This is an insect against which remedial measures are

rarely taken, and are in fact rather difiicult to make and unsatis-

factory in results. Fortunately this species also is subject to

parasitic attack, which, on the whole, keeps it down to incon-

spicuous numbers.

The Peach Soft Scale, an account of which was published in the

report for 1905, was further observed during the past ^summer,

ISTo satisfactory applications were made in any oi'chard, and in

most of the infested orchards no applications of any kind were

made. In the course of his inspection work Mr. Dickersou; noted

the spread of the insect intOi adjacent orchards, so that gradually

the entire district is becoming infested. Up toi the present time

no spread into new districts has been noted, and as the insect does

not travel readily, there is no reason why, with a little care, it

should not be confined to the territory now infested.
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Orchard Insects.

The pJinn curculio has been as abundant as usual and has caused

trouble on pear, especially the Keiffer, niunerous specimens of

which -svere found to be infested late in the season. Little attention

has been paid to this habit—if indeed it be really the plum curculio

that is at fault—because the trees of this variety are nearly always

overloaded and the insect seems to develop only in the fruit that

has dropped to the ground. It is a matter that needs further study,

and, in any case, it is bad practice for horticulturists to allow

fallen fruit to remain on the ground so generally. It may cost

something to kee]i it picked up, but it will prevent the development

of a great many cureulios and |)erhaps other sj>ecies as well.

The apple borer seems to have l>een unusually plentiful during

the season on lH>th apple and quince, and for the first time its

injury was noted in the Experiment Orchard. With the increased

care tnat orchards are now receiving almost universally, the occur-

rence of this borer is usually noted very promptly, and the lar^'a

is either cut out, destroyed by a wire or killed by means of bisul-

phide of carlxui injected into the boring. The latter method is

perhaps as effective as any and needs for an outfit a knife to clear

tlie oix-ning of sap and sawdust ; an oil can with a slender spout,

or a dropper with a rublxn- bulb to force in a little of the liquid

;

a supply of the bisul]>hide and a wad of putty or grafting wax to

close the opening after the liquid has been injected. The vapors

from the material will follow the boring and will kill the larva

wherever it may be.

The record of the Experiment Orchard is less complete than in

previous years owing to the fact that circumstances comi:>elled me
to let my place for a year, but the effect of the spraying work done

in the fall of 1905 is noted, and the results of thenieglect to spray

with arsenites is well brought out in the large projxvrtion of wormy
and "stung'' fruit which was noted.

The pear blister mite was more abundant and noticeable than

it has been for some years past. Specimens were sent to the office

in May and June, and it was noticed in the course of general ex-

aminations made in quite a number of the orchards. As a matter

of fact very little actual injury was caused, and, though some

badly-infested leaves turned black and fell, very little of it was

seen later in the season-
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Mites in general were very abundant on quite a variety of

foliage and caused a good deal of spotting of leaves on peach,

cherry, oak, chestnut and quite a number of other trees. These

mites are very small creatures, generally knowTi as red spiders, and

they often do serious harm or cause a yellow, sickly appearance of

the infested leaves. They are most abundant on tlie under sides

and their eggs may be found on the bark of the twigs and branches

Fig. 1.

A mite : Tetmnychus mytilaspidis. 1, the eggs on the under surface, usually laid close

to a vein ; 2, the six-legged young just hatched ; 3, the adult mite, just visible to the un-
aided eye : much enlarged. " Original.

during the winter. Sulphur is a very satisfactory remedy as

against them, and any of the diluted sulphides may be employed

as a spray. In the greenhouse flowers of sulphur may be dusted

on the ground beneath infested plants.

The pear psylla.—In the report for 1905 mention was made of

some Keilfer orchards in Cumberland county in which this insect

had catised injury, and these orchards were revisited in March by
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Air. Du'lvcrsdii. Al that tillu^ tlio trw^s luul Ix-en serajied aud
tliitiiuHl bv trinuninji', but iw insin-ticide applications had vet heen

ina(h\ XmiuM-tnis hilKM-uatiiiij: sixvinicns had been observed under

the huK^t*. baik and others were, observed yet present in the crevices

\vh(M\>ver cxaniination was made. The owners were advised to

bnrn all triiuniiniis and scrapings and to apply j^etroleum in some
t'erni, dri\inii' tlu^ spray into the crevices with as niucli force as

possible.

,]\\uo li^ih another exaniinati»ni was made, and it was found

that \\\o trees had been sprayed with a kerosene emulsion giving

about \0 per cent, of actual kerosene. Exami-

nation made soon after the application showed.

iluu the insects had been killed wherever the

mixture had reached them, but it was also found

that by no means all of them had l^een reached.

This was quite obvious also at the date fii*st

given, because specimens were found on lx)th

leaves and twig-s, though in no ereat niunbei-?.

It was also learned that the pest had spread into

other orchards and was obvious where none had

been observed in previous years.

To i-each this insect in its winter quartei-s

is not altogether easy, for the adult crawls

deep into every crevice or gx^ts under eveiy bit

of available shelter, so that any ordinary spraying work will miss

reaching it. liough-barked trees should be scraped and trimineii

in winter, and all the hx^se material should W burned at once.

If it is allowed to reuuiiu for any length of time, the exposed

insects on it will move away and seek other shelter and so will

escape destruction, and the warmer the weather the sooner the

instvts will move, so that the leeway is gi-eater in cold weather

than in the warm simshine of many March days. Kerosene emul-

sion or soluble oil should be applied very thoroughly, especially on

the trunks aud larger branches, so that all slits, cracks or crevices

in the bark may W reached, aud the greater the force of the spray

the Knter the chance of a satisfactoiTr result. Ten per cent, of

actual oil will not l>e tvX) strong and will give better results than a

wvaker solution, and if the spraying can be done on a warm, sunny

day, just before the trees start, more insects will be reached than

otherwise, Ixxniuse the oil spreads and penetrates better on a

IViXr ^v^yUrt : wing
adult : onlaryiHl.
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wanned surface than on one that is dead cold. This insect is suffi-

ciently destructive when present in large numbers to make it worth

while for those fruit growers that are threatened to use effective

measures to check it.

InBeots on Field Crops.

The occurrence of the army ivorm at Woodbine in late August

was interesting, because it was the first time since 1896 that the

insect has injured field crops. It is occasionallj found on grassy

cranberry bogs and sometimes eats the vines when the grass has

been destroyed, but on well-kepit bogs, pToperly ditched, the injury

is usually slight. As there is some reason to fear that the insect,

may appear again in 1907, and perhaps over a greater area, a

brief record of this year's occurrence and some suggestions as to-

remedial measures are given on a later page.

Associated with the common species was the fall army worm,.

Laphygma< frugiperda, which also seemed to be unusually abun-

dant, but would not of itself have been noticeable or injurious.

The corn-stall- borer was not nearly so abundant as it was dur-

ing the season of 1905. iN'othing was added to the life history

given in the last rejx^rt and no experiments looking toward its

destruction were made, nor was anything done by farmers, so far

as I have been able to ascertain, so' that the lessened numbers are

due to natural causes alone. Some report of injury to corn was-

received, however, and near Newark the larvse were found boring

in bean and in pansy plants. There seems to be no reason to^

expect any immediate recurrence of the injurious increase of 1905-

Cabbage irorms were abundant in many parts of the State and

complaint of injury done by them was received as early as July

Gth. As the season advanced the injury became more notable, and

in early fall it was easy to recognize their presence by the ragged

outer leaves into which holes of all sizes had been eaten. The
methods of dealing with these insects are so well known and

effective that it depends upon the fanner himself how much loss

he suffers from them.

Grasshoppers were re}X)rted as being injurious in Morris counts"

early in the season and occurred in great numbers near Chester,

but before any serious harm had been done they became victims of

disease, and in July many dead specimens were found clinging to-

the stalks of grasses, kc. Ordinarily, these insects do not become
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-at all numerous in our State until late in the summer or in early

:fall, and some diseased si>ecimens are always fuuid at that time.

^N'ature has provided us with a very good natural cheek in liiis

••case which seems to become active under the same conditions that

rfavor the development of the insects themselves.

AsiKiragus beetles seem to have been more abundant during the

past season than for some time past. For several years very little

trouble has lxM?n caused and very few complaints have heen re-

'^eived. This year reports of injury came from several points, and
they were noted as abundant in the course of field work, showing
that some general conditions favored the increase of the insects.

Boot maggots on onions and cabbages were very common in some
localities and much damage was caused. The life history of these

insects is pretty well known, but up to the present time there is

no entirely satisfactory method of dealing with them. A series

of experiments was planned early in the season, the co-oiDeration

•of a number of gTowers was secured, and Mr. Dickerson was en-

trusted with carrying out the details of the work. ^Yhile no final

results have yet been attained, and some of the experiments planned
•fould not be carried out because the materials were not all received

in time, some progress was made and an account of the work done
will be found on another page of this report.

Flea beetles of several varieties were locally troublesome and
Avere reported in letters or noted in field work. Roses were in-

jured in Bergen county by the red-legged beetle, Crepidodera

rufipes, but the chief offender was the little black potato or tomato

flea, Epiirix cucnmeris. This has a wide range of food plants and
IS always more or less abundant. This season it got into young
tomato plants and caused more or less damage. Finely ground
"tobacco was used with satisfactory results and can usually he

relied u]X)n to check the trouble. Since it has become the practice

in some localities to spray the young plants with Bordeaux mix-

ture there is very little complaint of flea beetle injury, this mix-

ture also serving as an almost perfect protection.

Wive-worms have been' locally troublesome and on a very great

A-ariety of plants. Potatoes always suffer to some extent and this

year was no exception, but an attack on peach pits is added to the

usual occurrences of the year. A nurseryman reports that they got

into the planted pits in the nursery rows and destroyed a notable

;}iercentage of the young trees. Xothing new has developed in
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the way of reiiiedies and fall plowing of infested ground is still.

the most effective measure.

White grubs have been about as usual and have been complained

of by strawberi*y growers more than any one other insect. Once-

the ground is infested very little can be done, but strawberries-

should never be set on old sod land recently turned ; they should

not be too liberally treated with stable manure, and they should'

not be allowed to become overgrown with weeds so as to attract

the beetles that lay the eggs. In general, complaints are more-

numerous from the northern tlian from the southern part of the-

State. There is no greater enemy to the whitei grub than the hog,

and a drove of hogs allowed to root for a week in an infested field

will do more to clean it up than any insecticide application known..

Cut-worms were not more abundant than usual, but appear to»

have exacted no smaller toll than in other seasons. There is-

nearly always a short period when complaints are more or less^-

numerous and little is heard later in tlie season. Gradually the-

growers of plants liable to injuiy are learning how to avoid

trouble, and it is only when some unusual conditions arise that they

are found unprepared. The only unusual report during the past

sununer was of an invasion of cranberry bogs in Burlington',

county, and, in this connection, a communication from Massa-

cbusetts indicates that some varieties of cut-worms may be respon-

sible for a part of the injury charged to the so-called girdle wonn„.

Shade and Other Trees.

Shade tree insects continue to be. objects of attention, and Bul-

letin 'No. 181, dealing with them, has been steadily called for untii

the edition is almost completely exhausted. The number of com-
munities taking an active interest in the subject has increased, and.

on another page is given in more detail a record of the species that

have proved troublesome and of the methods adopted by the various

authorities in dealing with them.

The Catalpa Hawh-Moth, Daremma catalpw has continued its^

northward and eastward spread and at present covers the entire

State except perhaps Bergen county. The records obtained and
observations made are positive for every other county, and it is-

more than probable that even Bergen has some centers of infesta-

tion which have not yet been reported to the office.
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It is in the nnrsorios that the cat(M']Hllars cause the grcntCvSt inis-

chieif, the hirge brooils of eaterpiHars, luiiutticed in their early

stages, eonipletely defoliating small or even large blocks in a few

davs before the nnrservnian recognizes their presence or realizes

the danger it involves. Smaller shade trees or larger single trees

Avheii infested by a sufficient numl>er of specimens arc stripped

clean in less than a week, and the sjwcimens disap'pear before the

owner g"ets ready to take active measures against tliem. The ex-

planation of this sudden a})pcarance is that the broods are large,

iind the caterpillars from one egg-mass, 200 to 300 in uuuiber, feed

in company on a few leaves until tliey are nearly one-third grown,

and tlie loss of thesie few U'a\-es isi not noticed ; then they separate

somewhat and the individual eating is small until tJie caterpillar

is nearly half groAvn. At that time the insects feed most vora-

ciously and continue until they reacli their full growth, each de^

Touring several of the large leaves in the course of a week. It is at

this time, when the leaves disappear so rapidly, that their ]u-csenee

is usually noticed.

As to remedial measures, these are simple and effectual. In

nurseries a sharp lookout will detect the colonies soon after they

are out of the egg and before they have done much feeding. Pick-

ing O'ff a few leaves and crushing tl>em under I'dnt will then serve

to destroy the entire brood, leaving the ]>Iants free until indi-

viduals of the next brood are on the wing. On shade trees and on

nursery trees, if the cateriullars have begun to si)read, spraying

with arsenate of lead at the rate of five pounds to one hundred gal-

lons of water should be resorted to, and will prove effective if

thoroughly done and if the larva^ are not too nearly full grown. In

every case the application sIkuiKI be made as soon as possible after

the insects are discovered.

The so-called ifclloir-n.eelrd ca'ferpiUars. the larva^ of Datmm.
species, have been rather jlentiful on a \'ariety of sliadt^ and other

trees, and their occurrence has given rise to one report of the occur-

rence of the Gypsy ]Motli. These insects feed in companies, closely

packed, and can devour an enormous amount of foliage in a very

short time. They have one peculiar feature in common : when at

rest the middle legs only are used to hold on, while the head and
posterior end of the body are elevated or held at an angle, free from
the surface on which the insects are restino'.



528 NEW JERSEY AGKICULTUKAL COLLEGE

Grape Galls.

Bladder-like galls on gi'ape are occasionally noted eacli season,

and in some years they are quite generally distributed and attract

a great deal of attention. During the past season the trouble seems
to have been quite generally distributed and reports have come
from a number of localities, but chiefly the more northern sections

of the State. The trouble is due to a, small midge, Lasioptera, vitis,

which lays its eggs in the tissue of the leaves, leaf stalks or even

the tendrils. When the eg^ hatches into a minute larva the plant

tissue swells and forms a small or large swollen mass which, when
cut, is a sappy, cellular tissue with a central cavity for the lai*va.

A badly-infested vine presents a curious appearance in late May or

early June, and after a few days little round holes ap}>ear in the

swollen masses. This indicates that the insects have reached

maturity and very soon thereafter the swellings disappear leaving

no trace, and without j^ermanent harm to the vine.

Rose Chafer.

This species has continued to increase and was more widely in-

jurious tJian during the summer of 1905. At Vineland grapes

suffered severely, but the insects were very unevenly distributed,

and in some vineyards practically none at all were observed. Other

fruits suffered to some extent, but no notable damage was caused.

In this place, while they were more abundant than they have been

for years, they are not yet as abundant as they were in 1890. At

Oceanic they were also injurious to grape and attacked other fruits

as well. The flowers of the tulip tree are always very attractive

to the beetles, and on a poultiy farm, where such a tree was in a

lot used as a chicken run, the owner shook down a mass of the

beetles which were promptly sna,pped up by the chickens. As a

result twenty of them were dead next morning, and on cutting

open the crops these were found packed in a solid mass with the

insects. Ordinarily chickens do not touch the beetles at all, and

whenever they do the result is apt tO' be bad, but ducks seem to

manage the insects all right.

At Matawan strawberries were attacked and both foliage and

fruit were eaten. At Elm, tliey were general in their feeding and
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word was received that tliey had eaten up evervtlniig, but that may
have been soiuewhat exaggerated. At Daretown, cherries suffered

more than anything else ; the other fruits were also eaten to some

extent.'

Mr. Dickerson's reports show that at various points throughout

the State roses, apples and plums were more or less injured^ and

there is no doubt but that there is a general increase in their num-

ber and in the injury caused.

Arsenate of lead in heavy doses was tried in two instances, and

in one case at least with a measure of success. In the pirotectiort

of especially valuable plants or fruits this may, perhaps, prove

satisfactory, but in the protection of an orchard or vineyard the

expense would prohably be too great. An attempt will be made
next year, if possible, to test this material further.

Plant Lice.

Plant lice were nowhere very greatly abundant, nor did any

especial crop suffer seriously, yet they did attract attention on a

variety of plants and trees, and, on apples, were plentiful enougb

in a few localities to make the curled-up tips conspicuous. Other

species brought to our notice in the correspondence during the

season were on cherry, willow, hickory, elm, maple, melon, jx).tato,.

strawberry and rose. Of the woolly lice, those on apple, alder and

elm attracted attention and were reported upon. This is really an

exceedingly good record for the season and shows it to he one

decidedly unfavorable to the development of this type of insect.

Beneficial Insects.

ITothing was seen or heard of the Chilocorus mnilis as an enemy

of the pernicious scale, and no especial search was made just where

the insects had been placed, although examinations nearby would

have discovered them had there been any spread. As a check to-

the insect against which they were introduced they may be ac-

counted ai failure, and I am not aware that in other States their

success has been greater.

The little Pentilia misella, on the other hand, has been present

everywhere, and in some places in very great numbers. Hun-
34
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(Ireds of lan'se and adults were seen on individual trees, and there

is no sort of doubt that this is a very real check to increase, though

not yet sufficient for control. As tliese insects were seen in sprayed

as well as unsprayed orchards, there seems to bo a chance that the

species will eveaitually prove an effective aid in disposing of those

si>ecimens that escape the most thorough winter work.

The Chinese- Mmiiis has a precarious hold, and occasional speci-

mens are taken by collectors. It has certainly not become numer-

ous enough to be of any use. Early in December Mr. Phil. Lau-

rent again offered to secure egg masses for us, and by the 16th of

that month three hundred had been received. Two of these masses

were tied out next to the Experiinent Orchard, and one nearly full-

grown specimen was observed during the summer. The balance

of the eggs were tied out in the Orange mountains by Messrs.

Brelime and Dickerson, near South Orange.

It was detenninod to give these insects every chance that a, large

colony would offer to sustain themselves, and to find mates if even

a small ^X'rcentage only survived. The place selected was a

secluded spot on top of the mountain, perhaps an acre or two in

extent, overgrown with rank vegetation and bushes, and almost sur-

rounded by woods. It was an ideal place for insects, and there, if

anywlicr(^, it was believed, the ]\L^ntids would be al)le to iind a

living. The egg masses were tied on the l)uslies and tall plants,

usually about a foot or thereabouts from the surface. This low

position was chosen because some of the masses in previous years

had been apparently picked by birds, but the new location was

even worse, because when in early spring an examination was made,

it was found that field mice had eaten out the gTcat majority of

all the masses. Whether enough have escaped to form a colony

cannot be positively determined as yet.

Misoellaneons.

Among the other insects that were sent in for determination and

which were locally troublesome were, among the beetles, borers of

various kinds in maple, in grape buds and in some shade trees, the

''Buffalo moth," the fruit tree bark beetle, a bark beetle on maple

and the Indian Cetonia.

Among the Lepldopiera were the cranberry moths, the peach
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.oorer, the vmpei'ialis caterpillar, tlie to moth, the cynihm moth on

Ailanihus, a small larva on the leaves of tulip trees, an unde-

termined caterpillar on oliestnut, the Sphinx larvae on tomatoes, the

inclusa caterpillars on poplar, the wood leopard moth and the

Tussock moths.

Among the Henhlptera or true bugs other than the plant lice

were spittle insects, Aphrophora pwalUla., on pine, the various

orchard and shade tree scales, and Thripids on peach and on green-

house plants. On the latter, bj the bye, cold water was applied

with g(3od results.

Among the Hynhenopterat were ants of several species infesting

lawns and injured trees, some oak galls and the Pigeon Tremex.

Among the Diptera or flies were the Hessian fly, the wheat stenl

maggot and certain fungus gnats.

7ns&ctieides and their action continued to form one of the sub-

jects to which attention was directed, and a considerable number

of direct ex]>eriments were made under supervision of the Ento>-

mologist, and a much greater number of what may be called field

trials by practical fruit growers and fanners were carefully ob-

served as to methods of application and results. These observa-

tions are reported upon, partly under the general head of Insecti-

cides and partly in the record of observations made on the root

maggots.

Owing in part to ill-health, the Entomologist was accorded a long

vacation so that the practical work of carrying out the planned

experiments and the making of records of results fell largely upon

Mr. E. L. Dickerson, assistant to the State Entomologist, who is

•credited in the body of the report with the specific worked looked

after by him.

No bulletins were issued during the year from the date of the

last report, but, as already stated, material is in hand for an essay

on Root Maggots. Miss A. Ei. Meske is still ofiice assistant and

>tenographer, and, with Mr. Dickerson on the staft" of the State

Entomologist, whose report is made to the State Board of Agricul-

ture.

The equipment of the department has been fully kept up, and

minor additions nre constantly made as they are l)rought to our

attention. The collectious have increased in extent and variety,

and further boxes have been prepared for the State Museum at
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Trenton, ns will appear in the ivjiort of the Curator, 'Mv. Silas R,
]\Iorse.

The session of the Hortienltnral Inspectors held at the city of

Washington during the middle of November was attended as rep-

resentative of the New Jersey Stations, and a trip was made into

the newly-developed apple-growing districts near Martinslmrg, W.
Va., where also the works of the American Horticultural Distrib-

uting Company were visited and their method of making insecti-

cides—Target Brand Emulsion and Arsenate of Lead—was ob-

served. Some of tlie information gained will be found on another

page of this report.

The usual Avork of attending institute and other farmers' meet-

ings throughout the State has been continued, and many lectures

have been given, not only on the aeneral topics dealing with insects

injurious to crops, but with the mosquito pest in all its' variations.

So, also, continuing good relations have been maintained with

entomologists and entomological societies, as heretofore.

Mr. John A. Grossbeck, assistant in the mosquito investigation^

has materially assisted at times in the general work of the Station^

and to his artistic skill the illustrations in. this report will testify.

The correspondence of the office during the past year was some-

what less than usual, owing to my long absence from office work,,

covering 1654 pages of letter-books and representing about 2500

individual communications.

RECORD OF THE EXPERIMENT ORCHARD.

All the trees were sprayed with "Scalecide," 1 to 20, on No-
vember 16th, 1005, by Mr. Dickerson, who made the. following

note: ''This afternoon sprayed all the trees in the Experiment

Orchard with Scalecide at a strength of 1-12, and sprayed thor-

oughly except a few along the fence on side next to the street.

These were pretty thoroughly sprayed, but difficult to spray from

both sides."

A few days later another application w\as made to the trees not

properly treated, and there was a general touching up of trees thf.t

seemed to need it. Apparently no memorandum of this applica-

tion was made.

Eor personal reasons, my house and grounds were let during.
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lUOO, and no further applications of any kind were made between

the time above mentioned and November 1st, 1906. I did not per-

sonally see any of the trees during that same period, but Mr.

Dickerson examined them at intervals and recorded as follows

:

July 2d.—Looked over the trees and found them in the follow-

ing condition

:

Tree 1

—

Mariana Plum. General appearance good, and mak-

ing good growth; very few plums on tree; a few of the leaves

^eaten by the rose chafer; very few scale larvse or reeent sets ob-

served.

Tree 2

—

Yellow Transparent Apple. General appearance

good ; four good apples observed ; leaves in many cases show effects

of leaf hopi:w3r; PentUia seen on one of the branches, as well as

woolly lice on a few of the knots ; very few scale lan'se or recent

sets observed.

Tkee 3

—

Blade Tartarian Cherry. In good condition, without

^ny signs of larvse or recent sets of scale.

Tree 7

—

Champi&ri Peach. Some twigs and small branches

throughout the tree dead ; lower branches well loaded with fruit,

some of which were "stung ;" scale apparently cleaned out.

Tree 8

—

Grimes' Golden Pippin^ General apjiearanee good

;

few apples, mostly in good condition, but some showing work of

codling moth and curculio ; apparently little or no live scale ; no

crawling larvae or sets observed.

Tree 15

—

Japan Golden Russet Pear. General appearance of

tree good
;

plenty of fruit on tree and scale apparently cleaned

out.

Tree IG

—

Japan Golden Russet Pear. In same condition as

^o. 15.

Tree 17

—

Trellised Peach. Pretty well set with fruit, but

about every one "stung" at least once and many more than once;

live scales apparently very scarce.

Tree 18

—

Vermont Beauty Pear. A little live scale on this tree

and most apparent on pears, some of which have at least a dozen

sets. There is quite a setting of fruit, some of which also shows
signs of curculio.

Tree 19

—

Yermont Beauty Pear. This tree is in just about

the same condition as No. 18, but on a couple of small limbs toward
the house there is quite a sprinkling of lan'se and recent sets ; the

branches must have been missed in spraying. There is rather a
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liglit set of fruit and there were soTne webs of the fall wel)-wonTi!

whicJi were removed.

Trjce 20

—

Meech Quince. General appearance o^ood
; very little

live scale observed ; web-worms on one limb, next to No. 19.

Tree 23

—

Greensh&ro Pea^clu General appearance good ; well

set with, fruit; no live scale observed.

Tree 24

—

Greensboro Peach. Similar to No. 23 ; but a portion

of the fruit dried up when small ; larvse and sets very scarce.

Tree 25

—

Apricot. General appearance good ; scale pretty

thoroughly cleaned out.

Tree 26

—

Nectarine. Some dead twigs and shoots which should

be cut out, but making good new growth ; leaves not particularly

smooth ; scale apparently cleaned out.

T'ree 29

—

Grawemstein\ Apple. Very little fruit and part at

least is "stung" and wormy ; some drops on ground ; scale appar-

ently pretty well killed.

Tree 30

—

Grimes' Golden Pippin. General appearancei good

;

small crop of fruit, nearly every one stung and many wormy

;

apparently free from live scale.

TitEE 31

—

Germau Prune. General condition good ; well set

with fruit, but hardly one which has not been stung. Plant lice

have been pretty thick at tips of some branches, but now are pretty

well dried up and dead. Scale has been apparently killed.

Tree 32

—

Mountain, Bose Peacli. General ap}>earance good,,

with a light crop of fruit ; apparently little or no live scale.

Tree 33

—

Divurf Duchesse Pear. General condition good and

making good growth; very little fruit; no scale larvsc or sets ob-

served and live scales apparently cleaned out.

Tree 35

—

Japanese }YaJnut. General appearance good ; a few

scale lan'se and sets observed.

Tree 38

—

Baldumi Apple: Has a good, rank ajtpoarance; very

little fruit ; scales apparently dead.

Tree 42

—

FAherta Pcai-h. In good condition with small crop of

fruit ; no sig-ns of crawling larva? or live scales.

Tree 43

—

Earli/ Pirhmond Cherry. Tree in good condition

with no signs of scale upon it.

Tree 44

—

Elberta Peacli. Foliage rather thin, but looking-

fairly well and well set with fruit. Some dropped fruit and a little

dry rot; scale apparently killed.
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Tkee 46

—

Japanese Chestnut. In good condition, with several

blossom clusters ; apparently no scale.

Tree 47

—

Greenshoi'o Peach. In good condition, free from

scale, with a heavy crop of fruit.

Tree 48

—

Black Tartarian Cherry. Tree in good condition.

The notable features of this record are the large measure of free-

dom from scale and the large amount of "stung" and wormy fruit.

Only on those trees—^Vermont Beauty Pear—that were badly in-

fested last season was any notable remnant present, and this was

due to the fall application of 1 to 20 Scalecide. The absence of the

usual arsenical sprayings is very Avell shown by the infested fruit

and by the presence of the web-worms.

July 23d, word was received that some of the peach trees were

overloaded and breaking, so ^h\ Dickerson and Mr. Grossbeck

went up, and did as follows:

Tree 7

—

Champion Feacli. Picked off a large grape basket of

green peaches and left enough to tax the tree on the bearing

branches.

Tree 23

—

Greensboro Peach. Branches bent over with weight

of fruit
;
picked off more than two-thirds of a basket of ripe fruit

and left nearly as much remaining. Fruit of good quality.

Tree 24

—

Greensboro Peach. Branches bent down with weight

of fruit ; topmost branches broken off. Took off three-fourths of a

basket of peaches, mostly ripe and of good quality, and left on

half a basket more.

Tree 44

—

Elberta Peach. Dead or dying; all leaves oft*. Re-

port of tenant was that it got into this condition about the middle

of the month.

This is one of the trees that became so badly infested in 1903

that it was dehorned or cut back to stubby branches from the trunk.

It did well in 1904 and made a heavy crop in 1905, which rotted

before it ripened. It went into the winter in apparent good con-

dition, but was already oft' color when Mr. Dickerson saw it in

the early part of the month.

Tree 47

—

Greensboro Peach. Loaded with fruit and two small

top branches broken; picked oft' a basket of ripe peaches, of good

quality, and left half as many more on the tree.

Further examination? were made August 8th, and again Octo-

ber 20th, no applications of any kind having been made in the
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intorvciiina- period. The conditions found ou the two dates are

recorded as follows:

Tkee 1

—

Mariana Plum. August 8th, condition good, growing
well, scales very scarce, October 20th, very free from scale and in

good condition.

Tkee 2—Yellow Transparent Apple. August Sth, very free

from scale and gTowing well. Quite a few leaf hoppers—nymphs
said adults—and almost every leaf shows the effect of their work
by the discolored upper surface. October 20th, a very little set-

ting of scale ; the leaves, which to a large extent remain, show
leaf-lio])per injury to a marked extent.

Tree o—Blach Tartarian Cherry. August Sth. condition very

satisfactory. October 20th, in fine, thrifty condition.

Tkee 7

—

Champion Peach. August Sth. lo(^kiug well and very

free from scale; the thinned fruit developing nicely. October

20th, apparently very clean ; on a few of the leaves near the trunk

were signs of red spider and some specimens were yet present.

Tkee S—Grimes' Golden Pippin. August Sth, nuiking a good

gTowth, and very free from scale. Leaves badly discolored by leaf

lioppers. October 20th, leaf-hopper injury very apparent on most

of the leaves; very slight setting of scales on such branches as I

was able to examine.

Tree 15

—

Japan Golden Russet Pear. August Sth, was in

_g-ood condition, making good growth, very free from scale and

with plenty of fruit. October 20th, plenty of ripening fruit;

enough to break a couple of limbs ; very little, if any, scale.

Tkee 10

—

Japan Golden Russet Pear—Same record as for the

preceding.

Tkee 17

—

Trellised Peadi. August Sth, not particularly

thrifty; all of the fruit rotted; plenty of old scale covering, but

very few living insects. October 20th, scale infestation very

slight; red spider present on some of the leaves.

Tkee IS

—

Vermont Beauty Pear. August Sth, doing fairly

Avell, with a light set of fruit; while numy of the pears are clean,

there is a little setting of scale on some around the blossom end

and quite a sprinkling of fresh sets on the tree. October 20th,

leaves were about all off and there was a scattering "infestation,

including some fresh sets; some of the scurfy covering of last

year's infestatiou killed I)y the spr.iv was still present.
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Tree 19

—

Vermont Beauty Pear. August 8t.h, conditions very

similar to No. 18, but on a couple of branches quite a little scale

infestation ; from one branch two small nests of fall web-wonns

wore remoA'cd and the ti]) of one branch has blighted back about

eighteen inches. October 20th, similar, still, to Xo. 18, with more

foliage remaining and more scale on some branches than were pres-

ent at last inspection.

Tree 20

—

Meech Quince. August 8th, doing well and very

free from scale ; a few tips blighting; small set of fruit. October

20th, was no worse than before.

Tree 23

—

Green.9bo7-o Peach. August 8th, fniit all off; looks

well ; making a good gi-owth, and keeps very clean. October 20th,

was still good, and scale infestation very slight.

Tree 24

—

Greensboro Peach. Conditions on both dates were

very similar to those on Xo. 23.

Tree 25

—

Apricot. August 8th, v/as making a heavy growth of

top; ^vas looking well, and was very free from scale. October

20th, matters had not become worse.

Tree 26

—

Nectarine. August 8th, a few small branches dead,

a])parently killed by heavy scale infestation of last year, else now
in good shape, making fine growth, with very little scale and one

fniit, October 20th, m.^tters were no w'orse, and the tree was

doing well.

Tree 29

—

Gravenstein Apple. August 8th, no fruit left; very

free from scale ; most of the leaves more or less injured by leaf

hoppers. October 20th, was a])parently doing w^ell, and with a

slight setting of scale; work of the apple borer was in evidence

near the ground ; the several borings were examined, treated with

carlx>n disnlphide and plugged with cotton saturated with it. In

one bonng a nearly full-grown larva was destroyed.

Tree 30

—

Grimes' Golden Pippin. August 8th, in gdod shape,

but foliage spotted by leaf hoppers ; no scale on fruit, wliich is

nearly all wonny, and some injured l)y curculio. October 20th,

conditions were no worse, and the tree was practically free from

scale.

Tijee ?A—German Prune. August 8th, was in good condition;

looking well, and practically free from scale; fruit clean; some

has dropped: is now ripening; some of it stung. October 20th,

continued in i>'oo<l condition, but has a scatterino- set of new scales.
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Tree 32

—

Mountain Rose Peach. August 8tb, was loDkiiig and

growing- well ; veiy free from scale ; frnit coloring up and matur-

ing Avell. October 20th, was still doing well, and continues very

free from scale.

Tkee 33

—

Dwarf Dnchesse Pear. August 8tli, was doing fairly

well; very free from scale; very little fruit; slug work present on.

a few of the leaves. October 20th, was just beginning to show a

plight infestation of new scales.

Tree 35

—

Japan Walnut. August 8tli, in fine condition, and
apparently very free from scale, but now so large that it cannot

well be examined. October 20th, was certainly no worse.

Tkee 38

—

Baldwin Apple. Aug-ust 8th, was doing well, and
very free from scale; leav^es pretty well spotted by leaf hopper..

October 20th, was no worse than at last inspection.

Tree 42

—

Elherta. Peach. Veiy free from scale, and looking

fairly well, but foliage too light in color ; small crop of fruit. Oc-

tober 20th, was still very free froin scale, but the leaves showed

injury from red spider.

Tree -1-3

—

Early I-iichmond Cherrij. August Sth, tlie tree was

doing well, and was free from scale, and on October 20th condi-

tions had not changed.

Tree 46

—

Japanese Chestnut. August 8th, there was a small

crop of nuts and no scales, but the foliage seemed a little dry, and

was too light in color. October 20th, the injury to foliage was seen

to be due to red spider, which had been very bad on this tree, suck-

ing the life out of the leaves and causing them to dry and fall.

Tree 47

—

Greensboro Peacli. August 8th, fruit all gone; tree

looking well and free from scale. October 20th, conditions were

no worse.

Tree 48

—

Black Tartarian Cherry. Continued to look well^

and was free from scale throughout the entire season.

Mr. Dickerson's comment on ()ct()l)er 20tli is that "the orchard

has remained in good condition, on the whole, all summer, and,

with the exception of the Vermont Beauty Pears, very free from

scale."

The lack of attention and spraying with the arsenites favored

the development of slugs, web-worms, codling moths and cureulios,

while the red spider could have been kept in check with an oil

emulsion or one of the sulphur sprays.
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ENTOMOLOGY IN THE CROP BULLETIN.

The Crop Bulletin issued by the State Weather Service was
discontinued at the end of the season of 1905, and its place is

taken by the Crop and Agricultural Bulletin of the New Jersey

State Board of Agriculture. This is issued monthly, instead of

weekly, and the reports, so far as the insects are concerned, do not:

present so complete a picture of the season's happenings.

In May, the San, Jose Scale was working fatally in all un-

s])rayed orchards near Park Ridge, Bergen county ; it was also

rampant near Baptisttown, in Hunterdon county; near New Mar-
ket, in Middlesex county, the fruit did not look well on account

of the scale, and not much spraying had yet been done in that

locality. At Freehold, Monmouth county, the prospect for fruit

was good where the trees were well cared for and sprayed. Scale-

cide was used for the scale in place of the salt, sulphur and lime.

Near Moorestown, Burlington county, apples, where not too much
injured by scale, looked promising.

Flea beetles were eating tomato plants near Hopewell, Mercer

county. At Imlaystown, Monmouth county, apple trees were full

of fruit, but the caterpillars were almost stripping the trees of

their leaves. Cut-worms were exceedingly abundant and destruc-

tive at Mount Laurel, in Burlington county. Potatoes were full

of bugs at the same place, and much the same report came fron^

Green Creek, Cape May county. Lousy corn occurred at Shiloh,.

in Cumberland county, and the Curculio was abundant at Cologne,,

Atlantic county.

In June, at Locktown, in Hunterdon county, hopes were enter-

tained that the scale was being controlled ; but at Athenia, Pas-

saic county, the coming fruit crop was estimated low because of

scale injury. Potato beetles continued to be numerous at Lock-

town ; they had been very bad at Dutch Neck, in Mercer county,

and were exceptionally bad near Moorestown, in Burlington

county. Rose bugs damaged, and in some instances completely

destroyed, sweet cherries near Park Ridge, Bergen county; they

cut into the raspberry crop at Hammonton, Atlantic county, and
were ver)^ destructive to cherries near Shiloh, in Hunterdon
county. Peach and squash borers were reported as apparently ex-

terminated by weather conditions at Dover, Morris county. Worms
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.in cherries lessened the crop at Cranford, Union county, where

ihe non-occurrence of the Periodical Cicada is also made a matter

•of positive note. Cut-worms were charged with a loss of twenty-

iive per cent, of the cabbage crop at Athenia, Bergen county ; they

•compelled the replanting of tomatoes and troubled corn near Hope-

well, in Mercer county; kept back corn near Moorestown, and

delayed the starting of gardens at Mount Laurel, both in Bur-

lington county; finally, small caterpillars were charged with caus-

ing a bad dropping of the leaves of Xorway maples at Hopewell,

Mercer county.

In July, Scale ravages were not showing as bad as in the two

last preceding years, which may be due to the fact, which was also

noted, that some spraying had been done, near Morristown, in

j\Iorris county. ll'ormy apples were reported from Matawan,

Monmouth county, which may, in part at least, be explained by

the further report, ''no spraying of consequence done here."

In September, San Jose Scale threatened the total destruction

•of the apple industry at Baptisttown, Hunterd<jn county; many
rapple trees were dead through it at Preakness, Passaic county, and

Might and scale together caused light crops of apples and pears at

Hopewell, Mercer county. It is comforting to learn, from Living-

-ston, in Essex county, that the fruit was clean and showed no

rsigns of scale.

In Octol>er, Park Ridge, Bergen county, complains of two

things—''increasing taxation, with but little to show for it, and

the San Jose scale, with too much to show for it."' That all is not

yet lost is shown by the added note that "very many will spray in

the fall, as well as in the spring." x\t Cohansey, Salem county,

late-threshed wheat was badly cut by the graiyi moth, and much of

it was not fit for flour.

THE ARMY WORM.

Lenoania nnipnnota Haw.

This insect is rarely troublesome in Xew Jei-sey, although the

adult moth is one of the commonest of its tribe found by the col-

lector. Its normal food plants, the grasses, are, however, so plenti-

ful everywhere that a great number of individuals develop abso-

lutely unnoticed every season. They are kept in check as a rule

hj parasites, to which they are greatly sulvject, and by diseases
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Fig. 4.

The Army Worm. After-
Riley.

Avliicli attack the caterpillars and prevent them from reaching their

fnll cleA'elopment. Occasionally these checks are Avholly or par-

tially absent, either locally or over a considerable territory, and

then the species increases rapidly and becomes

more or less injurions.

Usually it is when a dry autumn is followed

by a moderately severe winter and a dry spring

that danger may be expected, but there seems

to be no absolute rule in the matter.

In 1889 the species was troublesome in a few

localities, and in 1896 it appeared in several

sections of the State, the reports for these years

giving details of the injuries done. Since that

time, and until the past summer, no complaints

were received, but near the end of August the

caterpillars were found at Woodbine, Cape May
county, and Mr. Dickerson went down Septem-

ber 1st to investigate. It was found that the

crops on about ten acres had been pretty thor-

oughly destroyed, and damage .to the extent of several hundred

dollars had been done. According to Professor Pincus, of the-

Agricultural School, the caterpillars had been observed in small

numbers in the German millet about ten days previously, but

on account of rainy weather they were not again observed until a

week later, when it was found that they had done considerable-

damage.

After so eating the Geiinan millet that there were only long

stubbles left, they migi'ated on the one side into the field of Japa-

nese millet, destroying that, and then into a field of corn next to-

that. On the opposite side they entered a field of corn and had

already injured a few row-s. On the third side of the German
millet they crossed the road and established themselves in a field

of cow peas and kafiir corn. They ate the corn and left the peas,

apparently avoiding leguminous . crops. The fourth side of the-

millet field first infested adjoined a piece of scrul) land, which the-

larvfc did not enter. There w'as a small plot of German millet a

short distance from the general infested area, and that also was

eaten up. The Japanese millet was more mature than the German
variety, and on this the head as well as the stalk was left.

At the time of Mr. Dickerson's visit most of the catei^pillars
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were nearly full grown, but quite a number of small specimens
remained, capable of considerable mischief. A number of the

caterpillars were brought back to the lalwratorj, and more than
half of these developed normally into moths a short time afterward.

When the ofhce was notiiied of the occurrence of the insects,

ditching and spraying were recommended, and tliis recommenda-
tion was followed. Mr. Dickerson found that ditches nearly a foot

wide and one and one-half feet deep had been dug around the
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Fig. 5.

Plan of area invaded by Army Worm at Woodbine. Original.

infested areas to prevent further migration. Tliousands of cater-

pillars were already in" them, unable to crawl out, but they were

sprinkled, nevertheless, with kerosene to prevent the development

of those that were already mature and ready to pupate. The rows

of corn to which the larvte had penetrated before the ditches were

dug were thoroughly sprayed with kerosene.

Quite unusually the caterpillars were free from parasitic or dis-

ease attack. While in previous invasions which I had observed the



Fig. 6.

Ditching across the line of the Army Worm march. Original photograph.





Fig. 7.

A hill of corn, showing Army Worm injury. Original photograph.
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vast majoritv of all tlio larv<B were parasitized, this time parasites

"vvere almost absent, and all the larvse brought in pupated, although

not all reached the adult stage. The only disease present was

-where the larva? were crowded in great numbers on com, when

A'eritable decaying masses of them were lodged at the bases of the

leaves and close to the stalk.

This absence of parasitism and disease leads to the fear that, if

the spring of 1007 is favorable, the insects may appear in yet

greater num])ers and over a larger extent of territory, liemce a brief

account of the life history and of the methods adopted to prevent

injury are here given:

Life History.

The adult is a so-called "miller*' or owlet moth, such as is often

attracted to light on hot, sultry nights ; of a dark reddish clay color,

poAvdered with black atoms, and a little white spot near the middle

of the fore wings, from which the name is derived. It is in this

moth stage that the insect usually lives through the winter, or

liibernates, although hi-

bernation in the pupal

stage is not uncommon,

and it may also occur

in the lan'al stage.

This niotli, whether it

hibernates or whether it

emerges from the pupa

in early spring, lays its

eggs on grass or grain,

favoring under ordi-

nary circumstances the rankest and densest growth, because it

finds the^re the best shelter for the five to eight hundred eggs which

•constitute the sup|)ly of one female. The eggs are laid close

together, in series of t^vcnty or more, and are oovered wdth a

Avhitish, adhesive fluid, which fastens them to each other and holds

them in position on the grass blade. They hatch in a.bout a week
from the time they were first laid and produce a dull reddish or

broA\m caterpillar marked with yellow^ and black longitudinal lines.

Growth continues until these caterpillars become nearly two inches

in length, and then they make' their way to the ground a,nd change

Fig

J.eumnia nnipuncta : parent motli of Army Worm, with
some details of structure. After Riley.
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to maliogaiiy brown pupae about tAvo inches below tbe surface—less

in summer tJian in late fall, wlicn thev usually go nearer the frost

line. In from one to two Aveeks afterward the adults make their

appearance and soon thereafter another life cycle begins. Under
ordiimry circumstances, six weeks from the egg to the resulting

adult nuiy be considered about normal, but in midsummer the

period may be shortened to a month, and in cool weather may be

lengthened to nearly double that time. Three broods during the

season are usual, although there may be a partial fourth, which

matures so late that many of the pupve hibernate.

It is rare for the spring brood to be sufficiently numerous to

become noticeable, and even the second or early summer brood

rarely attracts much attention, but in late summer, when the third

brood in a favorable season becomes half grown, they are present in

such, enormous numbers that in a few days an entire field is cut

down and a march is begun. These "armies" on the march follow

no order or system ; it is merely a search for food, and each indi-

vidual halts as soon as it has found something to feed upon, resum-

ing its place in the line as soon as hunger can no longer be satisfied.

While they occur in moderate numbers the larvse usually feed at

night and hide at the base of the plants during the day, but when
their numbers become so great that the food-supply is scant they

eat at all times when opportunity offers.

Remedial Measnresi

It has been stated that the adult usually lays its eggs in the

densest and rankest part of a grain or grassfield, and it is from

such spots that tlie insects usually spread or from which an "'army'^

starts. When such an infested patch is discovered, it should be

isolated at once by plowing a deep furrow completely around it,

steep side outward. If the furrow is imperfect, mend with a spade

so that the caterpillars may find it impossible to crawl out. A
ditch may be dug instead, if more feasible. At intervals of ten feet

or thereabouts drive post holes or dig a deeper hole. The cater-

pillars having entered the furrow or ditch, and finding it difficult

to scale the further side, naturally crawl along the bottom until a

post hole is reached. They tumble into that and are then utterly

unable to escape. To prevent any from maturing, kerosene may be-
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poured into tlie holes once or twice a day, until no moro cutei^

pillars are in the ditch or furrow.

. Having isolated the infested area, if the plants are com, they

may be heavily sprayed with arsenate of lead, one pound to ten

gallons of water, to kill the caterpillars feeding on them. Arsenate

of lead is recommended because it may be used very strong witbc^ift

causing injury to the plants, but Paris green, one pound in on©

hundred gallons of water, will answer as well, exccpti that it will

burn the leaves to a greater or less extent. Spraying wheat, millet

or other narrow-leafed grasses with arsenites is not recommended^

because of the dijESculty in making the material stick, but kerosene

may bei used to good advantage if the crop is so far gone as to be

valueless.

If the cater]ullars are less than two-thirds grown, advantage

may be taken of their fondness for bran, and dry bran mixed witti

white arsenic, at the rat© of one pound of arsenic tO' fifty pounds

of bran, may be scatteired liberally over the ground or among the

plants. Paris green, at the rate of one pound to twenty-five pounds

of bran, will do as well. Most of the caterpillars tend to get down

from the plants during the middle of the day, and will find the

bran before they climb for another meal. Where a brood is- dm-

covered early, this poisoned bran treatment may be all ihsi is

necessary. Where the insects are not discovered until they have-

begun to spread, the first thought should be to limit them by the

furrow as already descril)ed.

Natural £neinie«.

It has been stated that the caterpillars tliis year were unusuallV

free from parasites. This statement is based partly upon the labo-

ratory results and partly upon the fact that no eggs of Nemoraea-

leucan(ice Kirkp., werei noted on them. This Nemmuea leuemmce---

is a good-sized bluish fly, soimething like the ordinary blue-bottle in

appearance, and it lays its white eggs on the back of the caterf>i]]ar

just behind the jaws or legs. These eggs are easily visible and their-

practical absence this year indicates a very heavy brood of late

adults and may mean danger next year.

In the ditches a few examples of caterpillar hunters—Targe

predatory beetles of the genus Calosoma—were observed, but not ii6

sufficient numbers to have any perceptible effect in reducing the

number of "worms."

35
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THE GYPSY MOTH.

\s^.\j4^

Porthetria dispar Linn.

In the report for 1905 there is an account of this insect, with a

history of its spread in the United States, the injuries caused by

it and the menace of its introduction into ISTew Jersey. It was

not known at the time that as a matter of fact the insect had been

ah-eady introduced into the State by an

experimenter, who had, as he believed,

perfected a method for its destruction.

The matter came to the attention of

Mr. A. II. Kirkhnid, superintendent for

sii])pvossin£i' the gypsy and In'own-tail

UK^ths in ]\rassachusetts, and he at once

comminiieated with the office. • Mr.

Dickt'rsoii, who was in charge dur-

ing the absence of the entomologist, at

once visited the point wliere the intro-

duction was made, found that there was

no inmiediate danger and left the mat-

ter f(n- further investigation later.

On my return, in early April, I took

the matter up at once ; found that dur-

ing the winter of 1903-190-i a resident

of Madison, developing an insecticide,

was induced by a friend to try it on the

gypsy moth, egg-masses of which were

sent in l»y mail for that purpose by the

ol)liging friend. The egg-masses were received very- early in

spring, were hatched in a greenhouse before any vegetation had

started outdoors, and the caterpillars were fed on dwarf maples

until outdoor foliage was available. When the larvtp were half

grown the ])oison was tested, and a large ])ropurtion were de-

stroyed. Uinally, all remaining larva' were destroyed and the

£^reenhouse was fumigated with sulphur before it was opened for

the summer. I was assured that no eggs were placed outdooi'S and

no larvir were allowed to escape. Also, that only one lot was re-

ceived ami all were used in the one ]ilaee, near Stanley, in ^[(UTis

countv.

Fig. 9.

Caterpillar of Gypsy Moth : full

^rown. From Div. Ent. U. S.

i)ept. Agl.
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Under my instructions, Mr. Dickerson went to Stanley, July

Sd, armed with a powerful Zeiss stereo-field glass, and reports as

follows: "I drove directly to the greenhouse, looked carefully

iiround it in all directions, in the lots and woods which surround

it. I also followed out the various roads for a considerable dis-

tance, but nowliere could I see any signs of caterpillar injury—

in fact, the vegetation and trees seemed imusually free from

infestation."

On August 6th Mr. Dickerson again visited the locality, and

was then accompanied by Mr. Grossbeck. His report continues

:

''This time, after looking carefully around the gTeenhouse, we

drove along the various roads passing by or near it, and went much

further than on the first visit. Mr. Grossbeck kept a close lookout

Fig. 10.

Yellow-necked Caterpillar (a) and its parent moth (b) ;
eggs {<), natural size and (d)

enlarged. After Riley.

on the trees and bushes on one side of the road and in this way

wc covered the ground very completely. The results were similar

to those of the first visit; the trees. were exceptionally free from

caterpillar attack and no sigiis of the gypsy moth were observed."

It should be said that for a space of several hundred feet from

the greenhouse the ground was covered, on foot, in eveiw direction,

and the driving was a slow walk, with frequent stops to investigate

suspicious appearances.

July 27th, Mr. Kirkland again communicated with the office,

enclosing a clipping from the Springfield, Mass., 'Ttepublican,"

which recorded the appearance of the gypsy moth in Trenton. A
similar note appeared in the Boston "Globe" of July 22d, and

this was furnished by the Associated Press, through the New York

"World."
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The matter was iiivestiii-ated l»y Mr. Diekerson and traced to the

Treiitnii ''Tillies," iVdiu Avhom he dhtained tlie name and address of

tlie ])erson who observed the insects. The phice "vvas visited and

carefnlly inspected early in September. Xo trace of the gypsj"

moth in any stage was observed, and frnm the description that was-

given of the cateqiilhirSj it appears certain that a species of Datana

was in fanlt, the caterpillars resend)ling those of the gypsy moth

to a considerable extent. At all excnts, it seems reasonably sure

that up to the present time the gypsy has not actually appeared

within onr limits.

Several iiKpiiries have come frrmi different parts of the State

asking information concerning the insect, and specimens as unlike

as the cater])illar of the Imperialis moth ha^'e been sent in to deter-

mine whether or not it was the gypsy or brown-tail.

Reports of th(^ occurrence of the insect in Xe\v York City w'ere

investigated by the local authorities and proved unfounded, but at

Stonington, in (\>nnecticut, a colony has been found and observed

by the entomologist in that State and by agents of the United

States Department of Agriculture.

ROOT MAGGOTS.

llaggots on the roots of Onions and on the various cruciferous;

l^lants are more or less trouljlesome each year, sometimes locally,

sometimes throughout the entire State, and there are no insects

that arc more ditticult to deal wdth. I liave kept track carefully of

the experimental work done throughout the country and of the

various applications made in our own State in the hope of gaining

some information that would enable us to deal wdth them more

certainly and effectively. It is renuirkable what a large number of

remedial measures have been proposed, how successful they seem

to have been in some cases and vvdiat failures they have been with

others. It is also puzzling to find that conditions of soil and local-

ity seem to affect the action of the materials in a varying way, and

how ajiparently eccentric the insects themselves are in their ap-

pearance. ^V locality may be badly infested one year and free the

next, and the re\erse is equally true.
,
There may be a series of

bad years or a series of exempt periods ; there may be only a single

destructive brood a season, or the maggots may be troublesome
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Fig. II.

The Onion Fly. Pqiomyia repeforiim : n, adult: b. masffot • r nuna d an-il end of ni'ifrp-nt-
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throiiglioiit the growing; period. These irrefrularities of appear-

ance liavc interfered somewhat with our judgment concerning- the

vahie of ]irevent.ive application, bw,anse in some cases at least it

was an o]K'in question ^vhether exemption from attack was due to

the ap])licatioii or to some natural cause tluU would have produced

the same effect had no a])plicati(>n whatever been made.

])espite these ditHculties it was decided to attempt a series of

tield experiments on cabbage and onion maggots during the season

of 1906, and to secure the co-operation of a few practical growers,,

materials to be furnished by the office, growers to make the appli-

cations, results to be judged by both parties.

Briefly stated the life cycle of the common r(Kit maggots is as fol-

lows : The adult flies live throuii'hout the winter in such shelter as-

Fig. 13.

End segments of the Onion Maggot (1) and of the Cabbage Maggot (2) ; much enhirged.
Original.

they can find about the fann. They appear in spring about the

time their food plants are well started, lay their eggs on the plant

as near to the surface of the soil as possible, and when these hatch,

within a day or two, the young maggots begin to dig their way
into the root, stem or bulb, as tlie case may be. Injury does not

usually become noticeable until the maggots are so well advanced

in growth, or so protected by being imbedded in plant tissue, that

remedial measures are apt to be too late to kill the insects or to save

the plajits. When full grown the maggots usually move a little

distance from the plant, contract and form pupal cases, and lie

quietly a few days before the final change to the adult fly. There

may be several destructive broods in the course of the season, or
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there may be only a spring or spring and fall brood, but in every;

case the larval life is short, and the life of the adult extends

through an unknown period.

The Materials to be Tested.

Some of the applications to be made were of well-known ma-

terials, with which contradictory results had been obtained, and

*ome were tried simply to see how results in different hands and in

divei-'^e localities? would compare.

^^^^S§g|^^S5g

Fig. 13.

Hind leg of male Onion Fly (1) and of male Cabbage Fly (2) ; much enlarged. Original.

1. Ground Tobacco: to he dusted liberally around the plants on

the surface of the gi-ound. Is intended as a repellant, must be in

place before the eggs are laid and must be renewed at short inter-

vals until all flies have disappeared. It was also desired to- learn

whether the leaching from the ground tobacco would kill the young
larvse provided any hatched before the tobacco was in place.
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2. Powdered White Hellebore: to be used like the ground
tobacco as a preventive, but also as a killing agent in the form of a

decoction of two ounces of the jwwder steeped in one gallon of hot

water. Applications of the decoction at the rate of three to four
ounces per plant whenever maggots were actually present.

3. Carbolic Acid Emiddon: make into an emulsion one pound
hard or one quart of soft soap, one gallon of hot water and one pint

•of carbolic acid. ])ilute for use with thirty parts of water. This
as a killing agent and was to be applied wliencvcr maggots were
present on the plants.

4. Scalecide: a killing agent, to be used like the carbolic acid

«niuiJsion at the rate of one to twenty-five. This is a petroleum
preparation that had never been used against underground insects,

iind it was desired to learn of its effect on them and on the plants

themselves.

5. Kero'sene and Sand: a large cupful of kerosene to a pail of

flry sand, well mixed and applied on the surface around the base of

ithe plants to be protected. It is a repellant and should be in

position to prevent the fly from laying eggs.

6- Kerosene Emulsion: to be made according to the usual

jtommla of one-half pound soap, one gallon of water, two gallons of

Eierosene. Dilute for use with twelve parts of water and apply as

.a destructive agent whenever maggots are present on the plants.

7. Exposure: remove the soil from the base of cabbage plants as

:3oon as they are well rooted and allow a long stem to be exposed

for a week so as to toughen it. Then hill up around the plant and

jrdck well. The suggestion is that if eggs are laid on the toughened

.•stem the young larva? will not be able to penetrate it and will die.

Must be done before any flies are in the field.

8- Tar paipcr disls: round disks so cut as to fit around the stem

•of a i!abbago plant at the surface of the ground and intended to pre-

A'cnt the flies from getting at the place where the eggs should be

3aid to give the resulting larvie a fail' chance for life.

The following gTOwers agreed to use and rejiort upon one or more

of the materials above named :

Mr. Howard G. Taylor, liivorton, Jhirlington county.

Mr. Arthur P. Seabrook, ITusted, Ciunborlaiid connty.

Mr. L. II. Stornler, IMatawan, IMnnnKnith coiiiity.

Mr. Geo'. E. W'oodwai'd, Wiml-oi', Mcfcci' cinnty.

Mr. EL C. Eyan, Bakersville. Atlantic county.

Air. Edwin M. Adams, Bakorsvillc, Atlantic conntv.









Fijt. 15.

Rivcrtoii Kxperiments, June 8. Views ai-ross and paralU'l with tluM-abbjxgo rows to show tht

large pereeutage of infested phmts. Fn^n original photos.
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Ground tobacco, powdered white hellebore, carbolic aoid and

sealecide were furnished to all those that used these materials. We
eould get no one to try the paper disks. Complaints of injury and

offers to try experiments were receiived after thci insects began to

iijipear in the fields, but practically always so late that by the time

iil>plication could bo reccmimended and made they were too much
delayed to be effeotive'.

Mr. Dickerson was assigned to arrange for and to watch the

experinjeuts, but as it was desired to make this largely a growers'

trial, all the applications were made by them and at times selected

by them excci>t as othenvise noted here. The results, while they

seem at first sight disappointing, were really not so when closely

studied, and they give material for practical recommendations

which will be made in a bulletin on the subject. It is desired here

to record only the experiments made to show the varying conditions

and results.

Riverton Experiments.

April 25th, Mr. Dickerson found that Mr. Taylor had set out

five rows of cabbage plants solely as subjects for this experiment.

< )ne row was to be used as a check, the others divided into one-half

rows were to be used in the experiments. The first application of

tobacco and hellebore was to be made on the 26th.

May 21st, maggots were found in considerable numl>ers on both

treated and untreated rows, and at first sight the latter were no

better than the former, but on search many places were found in

the rows treated with carlwlic acid and kerosene emulsions which

showed maggot attack while the insects themselves were gone.

Xcither the tobacco nor the liellelwre liad, apparently, served as a

repellant. The sealecide had injured the plants and had not,

apparently, killed the insects. The carbolic acid emulsion had been

used at half stretigth only through an unfortunate misunderstand-

ing, not due to Mr. Taylt)r, and the test was not a fair one. The
difficulty seemed to^ l>e largely mechanical ; many of the maggots

were very low down on the roots, while others seemed to be covered

l)v an exudation that acted as a protection.

June 8th, the larva? had very generally changed to the pu]~>al

stage and many of the flies had emerged, so that the experiments,

as 'against that brood, might be considered closed. All the plants



5o4 NEW JERSEY AGRICULTURAL COLLEGE

\vero sot A])ril ;30th, and oacli half row or oxperimental unit con-

tained eiglitj-live plants.

A^o. 1. Ground tobacco was tlKsroiiglilv dnstod around the plants

May 11th, ISth and 21st. On this series twenty-two plants were
destroyed by the inag-gots. The application intended for April

26th was not made, and it is ])r(ibable that this omission materially

affected the residt.

No. 2. Powdered white lieltehorc was nsed, like the tobacco^

May lltli and 15th, and on May 18th and 21st it was used as

a decoction—two ounces to one gallon of water, a teacupful to a

plant. Seventeen plants were destroyed by the maggots. As in

the previous case, something was lost by delay.

No. 3. Carholic acid emutsiow was used at the rate of one-half

pint to twenty-five gallons, ]\Iay loth and ISth, and at the rate of

onehalf pint to twenty gallons May 22d, The applications were

too late and too weak and thirty-eight ])lants in the series were

destroyed by the maggots.

No. 4. Scatecide was used at the rate of one to twenty-five of

water, May 15th, 18th and 22d. Scuie injury was caused to the

plants, and apparently there was little or no effect as against the

insects. Sixty-seven plants in this series were destroyed by the

maggots or by the added injury due to the insecticide.

No. 5. Exposure was tried on this series, i. c, the earth was

removed as described in the outlined plan, but infestation was

so obvious that the carbolic acid emulsion, one-half pint to twenty-

five gallons, was applied May 18th and 22d. On this series thirty-

seven plants were destroyed by maggots.

No, 6. Chech Bow was so generally infested May 22d that helle-

bore decoction, six ounces to one gallon of M^ater, .was used.

Thirty-three plants on this series were destroyed.

No. 7. Kerosene and Sand were applied May 15th and 22d, as

described in the (Uitlined ]>lan. On iliis series twenty-nine plants

were destroyed.

No. 8. Kerosene eniidsion was used at the rate of 1 to 12 of

water May 15th and 18th, and at the rate of 1 to 10 May 22d.

On this sixty-eight plants were reset. Oil injury was undoubtedly

responsible for the death of some of these plants.

No. 9. Cliecl' Row. no a])])lieation ; forty-seven plants were

destroved



Fig. Hi.

Husted ExiM'i-imonts, April -^3. Above is a l)cil of onion sets, in .s,'oo<i condition. Below
is a bed of "scallion.s." The strajrslinfj: plants between the rows sjiow the locution of the
rows destroyed in October, UK):. : tlie present good rows being planted after the original row.s
were killed off. Prom original i>hotos.
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Xo. 10. Chech Bow, no application; forty-one plants were de-

stroyed.

Expressed in tabular form, we have it as follows

:

Material. Plants Lost. Material. Plants Lost.

Tobacco 22 Check and carbolic acid.... 33

Hellebore 17 Kerosene and sand 29

Carbolic acid emulsion 38 Kerosene emulsion 68
ScalecJde 67 Check 47
Exposure 39 Check 41

Placed in this way, the only materials for which any obvidus ad-

vantage can be claimed are tobacco and hellebore. The keroseue^

emulsion and Scalecide make a frightfully bad showing, while the

kerosene with sand stands third in the list of plants lost.

On a general inspection throughout the territory around River-

ton, Mr. Diekerson found that the maggot had taken anywhere

from one-thiixl to one-half the plants on almost every plantati<:in>

Based on this general rate of infestation, only the hellebore and

tobacco showed any decided benefit.

An obvious criticism is that the experimental applications were

uegun too late, and that none of the material had an opportunity of

acting on the very young maggots, where their effectiveness might

have been at the maximum. The carbolic acid emulsion was, as

already stated, too weak to be of any use except against the smallest

larvie.

Hasted Experiments.

Apnl 2Sdj Mr. Dickerson found on the Seabrook place onions in:

almost all stages of growi;h
;

just germinating from seed sown ii

few days before ; sets that had sprouted three to four inches, and
''scallions" ready for sale. The field of scallions had been sown

in September to be ready for March ; the young plants were almost

completely wiped out by maggots ; new seed was sown in October,,

and the scallions are therefore a month late, but free from maggots.

The adult onion fly was observed among these plants.

May 26th, an examination of conditions showed that the tobacco-

and hellebore had been used on May 8th and 15th, and the kerosene

emulsion, Scalecide and carbolic acid emulsion on May 23d. Rows-

of onions growing for sets, and others growing from sets, were
found to 1)6 quite as badly infested where treated with the ma-
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iterials as avIich iiurreated. The story was repeated on the turnii>,

I'atlish and eabbaii'o jiatehcs, and apparently all the applications

were eoin]ilete failures. The preventives, however, were applied

too late, heeaiise the liies were already seen April 23d and the first

;ij)plieari(ni was not made until ^lay Sth. So the carbolic acid

•emulsion was not used at sufficient strength, nor until the insects

^vere so mcII grown that many of them were protected by the con-

tracting skin or in the plant tissue.

Ji(uic 12th, another visit was made and a very careful investi-

-gation was made of the onion-growing practice and how the mag-

:got affects it. It was found that the latest a]>plications of the

^^arbolic acid emulsion made at the proper strength had been

•effective in killing the insects, though too late for much practical

result, and most of the insects were then in the pupal stage or

^already changed to adults.

^h'. Seabrook has been one of the heaviest, if not the heaviest,

•sufferer from maggot attack in the State, the actual money loss

iov the season being not less than $1,000. Large areas of radishes

Avere plowed np before even a small percentage of the crop had

'ibeen marketed, a field of turnips was totally lost, cabbages were

in nearly as bad condition and the onion crop had been seriously

-diminished in value. His experience has been unfortunate for

•several years past, yet it has also given a clew to what may prove

to be a practical method of, control, as will be developed later.

Matawan Experiments.

April '27th, ]\[r. Dickerson visited Mr. Stemler to arrange with

'Mm concerning the experiments to be made against the onion

maggots. Several rows had been sown that were not yet up, and

•on the plants up from seed sown in cold frames no signs of the

:flies conld be found. Mr. Stemler agreed to try most of the ex-

.periments and some of his own in addition, so it was left to him

vto arrange as he chose.

May Idth the place was again visited; the plants from seed and

<?old frames were all in good condition, but adults were observed

on the plants and on the wing. ISTo maggots Avere found on search

-<it this time, although !Mr. Stemler said he had found one in a

plant earlier in the day. All the preventive materials had been
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applied aceurding to directions, and, in addition, carlxilic acid

and slaked lime had been used on the older plants.

June 7 til, Mr. Dickerson made a final examination and foiTnd;.

that there had been very little feeding in the onion patches, the'

only sufferers being on the outside or check rows. One row was^-

devoted to each of the experiments and the remainder of the patclx

Avas treated with the lime and carbolic acid. Mr. Stemler's place-

was badlv, infested last year (1905), and this year (1906) the in-

festation was so slight that it was scarcely noticeable, while neigh-

bors on either side of him have badly infested plots. The planta-

tions of 1906 were not far from those of 1905, so that distance could

not be responsible for the exemption ; besides, flies were actually-

observed on the onion j^lants May 19th. Mr. Steniler furnishes-,

details of the applications made.

Tobacco, white hellebore, kerosene and sand, one row each p

kerosene and sand was made by adding one pint of kerosene to-

eight quarts of sand.

First application was very freely applied just before the onions-

came up.

Second application was made three days later. This and all

the following were somewhat lighter than the first application.

Third application was made five days after the second.

Fourth application was made seven days after the third.

Fifth application was made seven days- after the fourth.

Sixth application was made seven days after the fifth.

Seventh application was made seven days after the sixth.

In each case the material was put on while the plants were wet^

with dew.

Scalecide, carbolic emulsion and kerosene emulsion were used

as killing agents, each on one row. Scalecide was used 1 to 25 r,

carbolic emulsion was used 1 to 50 ; kerosene emulsion was used

1 to 12.

First application was made just as soon as the onions Avere-

fairly up.

Second, third, fourth and fifth applications were made at in-

tervals of seven days between each.

In the field, the first, fifth and ninth rows were left as checks^

where no remedy was applied. On all other parts of the field

outside of the experiment and check rows, lime and crude carbolie
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iicid Avas applied ouee each Aveek for four weeks, begiauiug jiisl

after the plants were up.

The mixture was made by slaking lime and leaving it quite thick,

nsing one and one-half quarts to one gallon of water and one tea-

:spoonful of crude carbolic acid.

The Scalccide and kerosene emulsions proved injurious to the

ii'rowth of the onions. The lirst fly was seen May 13th. The tii*st

niagg(»ts were foimd IMay 24th in the check rows, where nothing

was us(>d. and also in the row ou which Sealecide was used. In

tlio orlur ])arls oi' the iield no maggots were fouud.

Xn ilv was [(> be seen after the crude carbolic applications were

made, and tlu> odor (^f the acid was pcrccptibU^ si'veral days after

•eacli a]t])lii'.itiou.

Mr. StcinliM- claims that as th-.' resiilr of his observations the

carlx'lic at'id omulsiini before the plants arc np and the lime and

carbolic acid mixture after they ;ire uj^ should be used to "extermi-

nare" the onion maggot.

White lu'lleborc and tobacco dust are also good, but slunild be

jipidied very freely before rlu- onions are u]i. ami also every time it

rains afterward.

As compared with the previous experiments, the tMu^ just re-

corded is remarkably successful, and it should be noted that, as

compared with the others, this latter one began before the plants

were actually u]\ and tlie ap}dications were continued at intervals

of a wei'k or less f-u" a mmith.

Other Experiments.

The applii'ations at Bakei-sville and at Windsor were inconclu-

sive because the maggots were so scarce that even untreated plots

remained h-oo from attack, aud no basis for comparison existed.

Xo recommendations for actual practice are made at this time,

bur lii-owers are invited to study ^Mr. Stemlcr's results based on

oarlv and frequent applications of whatever nuiterial is us'ed.
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THE PERIODICAL CICADA.

Tibloen septendeoim.

Just seventeen years ago I wrote in my first Report as Ento-

i-nologist to the Experiment Station: "There will be many who

contend that the insect appears every few years and that the seven-

teen-year period is only imaginary, while others who have obsei-ved

them in one locality only v/ill ridicule the assertion that they are

met with in any years but those shown on their own records." At

that time also I listed the broods knowai to occur in New Jersey

iind i>-a\'e their distriljutiou as shown from the records.

Tlie Periodical Cicada

:

Fig. 18.

pnpa ready to change ; It, empty pupal shell ; c, adult ; (/, cavities

to receive eggs ; e, eggs, enlarged.

Every brood then listed has appeared on schedule time, and in

Tiiy Reports for 1894, ISOS and 1902 will be found accounts of the

broods occurring in those years. Since 1889 our knowledge of this

insect has increased so tliat instead of twenty-two broods known at

that time we now record thirty, as w^orked out by Mr. Marlatt in

circular 45, second series of the Entomological Division, United

^States Department of Agriculture.
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Brood Xo. \Ul. in my Eeport for 1889 is now No. XIV. of

j\[;ir]atl, iiiul it^ distribution Avns given as "the soutlieasteni part

of Mnssju'liusorts, across Long Island, along the xltlantic coast to

Chosnpeake bay, and np the Susquehanna at least as far as Car-

lisle, in Pennsylyania ; also in Kentucky, at Kanawah in West
Virginia, and Gallipolis, Ohio, on the Ohio river." ]!^o definite

localities were then known in Xcav Jersey, but as tlie results of my
inyestigations, tVnir points were established: Knglewood, Bergen

county, along rlu' Palisades; Princeton, fiercer county; Palmyra^

7->urlington county, and Ped Iiank, in Gloucester county. This

nndvcs a diagonal but disconnected line across the State, and no-

wherc did the insects occur in any nmubers.

]\ly exjiorience with the more recent broods and the obseryations

made of the deadly warfare waged by the sparrows on these insects

incIiiHHl me to the belief ihat the brood would appear in greatly

reduced numbers during the current year, if at all, and I therefore

asked a large number of the office correspondents to keep a lookout

tVir the species, and to send in reports and specimens should any

occur in their locality. The members of the Brookhai, Xew York,

K^ewark and Philadelphia Entomological Societies were also asked

to co-operate, and the office staff was charged to obseiwe any signs

of the insects' presence and to question farmers everysvhere.

The result was entirely negatiye ; not a single specimen was

receiyed from any locality within the State; not a sign of their

presence was noted, and all reports of their occurrence when in-

yestigated proved to lie unfounded. This brood seems to have been

completely eliminated, or so greatly reduced in numbers that

nothing was seen of it. On Long Island and in Pennsylvania the

insects appeared in their usual numbers, and I believe that in other

})arts of their range they were also obseiwed. On Staten Island a

few ])upa sludls were found, iudicatinii; that the insect did appear

there.

Mr. Dickersdu. in the course of his inspections of orchards and

nurseries, covered the entire ground of its appearance in 1889 and

made special tri]is to Englewood and to the woodland area between

Princeton and Kocky Hill during the period of their usual occur-

rence. Nowhere did he find any trace td' the species.

It is more than probable that the remaining broods will become

less numerous at each appearance as the forests are cleared and as.





Fig. 19.

Effect of windstorm on Newark shade trees. Above, an old tree with dei'aye<l trnnk blown
over: l>elow, branches torn from tret.'s in Military Tark. From original photos.
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the sparrow domination increases, but it will bo nianv years before

this interesting species disappears from our fauna. Its absence

this year was not unexpected, because in 1002 I wrote: "The

brood is a small one, the area of its appearance is limited in well-

settled regions, and it is doubtful whether in 1906 it will bo

noticed at all."

SHADE TREE INSECTS.

Attention has been called to the fact that increased interest

has been and is now being manifested in city shade trees, and that

Bulletin N^o. 181, dealing with the insect enemies of such trees,

has been in constant demand, until now very few copies remain.

The municipalities that began work in the recent past have con-

tinued their operations and have increased them in extent, while

others have either begim work or have manifested a desire to do

so. In' a greater number of cases individuals or bodies of indi-

viduals have taken up the matter in smaller cities, towns and vil-

lages, and in all cases where applications were made to the office

prompt attention was given and such reconmiendations were made
as seemed to be demanded. In every instance it was made clear

that it Avas the desire of the office to co-opernte to the extent of its

ability.

•Ne^irark.

The most complete organization f^r tlic care of shade trees

exists at ISTewark, wdicre the work is in the hands of a shade tree

commission with large powers and a liberal appropriation.

April 13th, Mr. Dickerson went over the city, in a general way,

with Mr. Carl Bannwart, the secretary of the commission, who is

in general charge of the field work. It was found that as to the

cottony maple scale the prospects were that it would be present

in much smaller numbers than in 1905, although locally there

were trees as badly infested as at the same period last year. This

was offset by other localities in which the natural enemies had

made an almost clean sweep, and almost everywhere conditions,

were much improved.

Oyster-shell scales were present in numbers on some poplars-

and other trees, and an Aspidiotus on maples was obvious in some

places.

36
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fliily llrh, nfror the heavy wiiulstonu of rhe day Ix^t'ore, Ah*.

])iekei'son ngniii \veiir over the ground Avith Air. l^anuwart aud

examined more partieuhn-ly the broken branches and liml>s that

everywh.ere testitieii to the foree of the Avind. The work of the

Avoot^l kn^pard moth was in evidence everywhere, and particiihirly

on ehns and soft maples, the weakening of the brandies caused by

their borings being responsible for a large proportion of the

breakage.

As to general insecticide work, the spraying was done with a

combination of arsenate of lead and Bordeaux mixture at the rate

of ten pounds in one hundred gallons of water, and that did not

seem strong enough to kill the nearly mature c^iterpillars of the

tussook moth, though it did appear to make them sick and to

hasten their descent from the. trees. This and the elm-leaf beetle

have been the most troublesohie species, though the beetle was not

as abundant as it was at Xew Brunswick. The insects have be^n

kept in check pretty Avell, however, in the parks and o^i the main

streets, bur on some of the side streets hei-e and there wei*e a few

bad ti'ces, because it \'as simply impossible to get everywhere in

time.

October ilOth. Air. iKUinwart wrote uic. in response to my re-

quest, a sumnuiry of what had been done, which is as follows,

omitting some irrelevant details

:

The most troublesome pests which afflicted our voting elms were

the elm beetles. Our spraying during the tirst of the season was

very successful, but in two subsequent spraying's we did a gi'e^it

deal of harm. As soon as I found, after the men had worked

two days, that the leaves Avere being injured, I stopped the spray-

ing with that insecticide : btit most of the elms had been gone over

in that time and a great many of them had lost their leaves. We,

of course, do not want to give up to the elm-leaf beetle. Wo ex-

pect to spray early in the season next spring witli a liope of killing

the adults. I have no.t noticed any givat injury resulting from

their work on the larg-e elms.

The insects second in importance were the tussot^k moth cater-

pillai-s. We protected the park trees against them absolutely. The

work on the street trees was at leitst 75 per cent, better than

last vear. and there were no small tives defoliated by them.

We creosoted the egg-masses preparatory to the second brvx>d. and
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found tliis absolutely effective. In the spraying- we used arsenate

of lead alniost exclusively. In the first part of the season used

the Bordeaux mixture with the arsenate of lead, using about ten

pounds of the latter and eight pounds of the Vv

fornifH- in paste fonn, with lime, to one hun-

dred gallons. There seemed to be a ten-

dencY for one mixture to neutralize the other

—at l(>ast in color—so that we could not see

the mixture on the leaves.

The tussock moths were more numerous

than usual, but our spraying operations have

been in proportion to their increase, and the

campaign showed that their rise and fall were

absolutely in our control. This confidence is

emphasized by the additional ability to fight

them in the egg and pupa stage.

On the whole, the spraying operations were

satisfactory in connection with the tussock

moth caterpillar and not satisfactory in

spraying for the elmdeaf beetle. This may
be because the elm beetles were more noticeable on the younger

trees and the leaves were more tender.

It may be well to say in this comiection that in purchasing in-

secticides for the use of the commission, the desire to give local

competitors an opportunity to supply part of the outfit resulted in

obtaining a lot of imjierfectly-prepared material with a large pea*-

centage of free arsenic. It is not likely that this mistake will be

repeated. That the elm beetle is not in itself so diflicult to keep in

check is proved by our experience at New Brunswick, where it was
much more plentiful than in Newark, and a record of this experi-

ence finds a fitting phice here.

Caterpillar of Tussock
Moth. After Riley.
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The Elm-Leaf Beetle.

This ins(X't, after a series of years during \vhioh litrlo Avas seen

of it in Xew BrnnsAviek, recovered its ground during the season of

1905, Avhich was fa^'orable to it, and great numbers of the adult*

Avent into hibernating quartei*s in good condition. This fact noted

led to the Kdief that it might prove injurious in 1006, and prepa-

rations were made for spraying the trees on the college c^impus in

ing. 31.

Elin-leaf Beetle: d. «, pjitehes of ejrg?: on leaves: b. larva? foeiling; c. adult: all natural size:

egc ma« ;
;". surfaoe of egg : <7. larva : K i. larval details : J. pupa : k, bet.Hle : I. surface of elytra :

enlarged. "From Kept. Em., l'. S. Dept. Agl.

the spring of 1000. With the unfolding of the leaves the beetles

appeared in nnmbei*s, and as soon as the tii'st egg clustei"s appeared

the trees were thoroughly sprayed with arsenate of lead at the rate

of about iive pounds in one liundred gallons of water. The object

was to kill off as many of the adults as possible before they had a

chance to oviposit, and this was very largely accomplished. On
some favorite trees, however, so many egg elustei's were found that





Kig. vli.

A maple K-af with Mituli females aud larval s^ts. From a photo by ^^Unaroff.
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it was deemed wise to re-spray them as soon as the first hirvas were

noticed.

The resnlt was all that conld be reasonably desired. A large

proportion of the trees w-ere practically nnharmed, while none were

sufficiently injured to cause a dropping of leaves or any marked

disfigiiring. This was in strong contrast to other elms in the vicin-

ity, which were completely defoliated before midsummer and did

not become recovered until fall, when a second crop of foliage was

made.

Three different makes of arsenate of lead were used, ranging in

price from thirteen cents to eighteen cents per pound, and so far

as results were concerned, no difference was noted. In no case was

there any burning of foliage, no matter how excessive the applica-

tion, and in all cases the foliage was protected during the entire

season.

The object of the record was not so much to determine the kill-

ing power of the poison, for that has been sufficiently demonstrated,

as to show that practically large trees on a limited area could be

completely protected while unsprayed trees around about were

badly injured. It ^^as further intended to show that even a single

spraying might be sufficient to protect, provided the application was

made early enough, or before eggs were deposited. It is probable

that it was not really necessary to spray a second time even those

trees on which egg clusters were present in numbers, but as there

had been a day of rain just after these trees were first sprayed, it

was deemed wiser to take no risks.

£ast Orange.

This city also has a shade tree commission as complete in its

organization as tliat of Xewark, and second to it only in the extent

of its operations. The secretary and superintendent of this com-

mission is Mr. William Solotaroff, and he has handled a somewhat
different problem equally well. At my request he has furnishetl a

summary of the work of the season of 1906, as follows

:

"The insect that gave us the most concern this year and last was
the Pseudococcus aceris on the sugar maple. In 1905 it was a pest

here of the worst fonn. On August 1st, 1905, we sprayed the

trunks and main limbs of some of the trees, and I found that the
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larviP aiul the adults wore killed, but that the cocoous, in which

state tlic insects largely were, were not penetrated. On August

23d began the ti-eatment of the sugar maples by dry brushing.

One man with a house broom cleaned the trunk to a height of

about eight feet ; another man with a bristle bnish, fastened to a

twelve-foot pole, cleaned to a height of about fifteen feet, and a

third num with a hand brush and ladder cleaned the rest of the

tree. By this means every sugar maple in East Orange was

bnished. Some larvte escaped, and I waited until the leaves fell

and the larva* of the last brood took to the trunks, and then I

sprayed the trunks and main limbs of the trees on several trees

with Kill-O-Scale. During the w^inter the trees showed little trace

of larva\, but this spring I noticed that some of the trees were cov-

ered with a few larvic again. On August 6tli of this year we began

washing the trunks of the sugar maples that showed some scale

with Kill-0-Scale, 1 to 20, and treated the trees on about half a

dozen streets that had a predominance of sugar maples. The result

has been that almost no females were found on the leaves in the

latter part of the summer and no leaves fell, as had l)een the case

of the year before. The trees are clean now,"

"The cottony maple scale I found was present in very snuill

nnnd)ers. The trees that were treated by means of the solid jet of

water to break up the egg clusters in 1905, as explained to you

before, shoAved almost no adult females when examined this spring.

Some trees on other streets showed the insects more numerous, but

not in sufiicicntly large numbers to make it necessary to do ajiy

fiiilitino' aa'ainst them.

"The tussock moth was present in very small nundxM's.. The two

pickings of egg clusters of the two broods in 1005 seemed to have

cleaned them. On June 13th began spraying with arsenate of

lead some linden trees that we had set out in the eastern section of

the city and collected egg-masses on some larger trees in that part

of the town. There was no appearance of the second brood in any

way to call for work against them.

"The elm leaf beetle was present in a general way all over the

city, but not as a very bad pest, excepting on some trees here and

there. On July 9th began to spray the elms on a few streets with

arsenate of lead. Of course, there was not much that could be

done at that time, as the insects were near the time of pupation,

and all the damage had been already done.
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''The fall wcb-worm and the bag'-wonn "wore present in some

numbers, especially the web-worm. The latter was especially

nnmerons on the wild cherry and in gardens on fruit trees. The

only combating of the web-worm that came mider our charge was

on a street of Oriental planes that we had planted. We cut out tlie

twiffs that were infested and burned them."

Montclair.

JVIoiitclair has no organized shade tree canmission, and the task

of keeping the trees in condition is imposed upon Mr. Malcolm H.

Smith, superintendent of roads and sewers. This task is really

very well performed, all things considered, and Mr. Smith keeps

in communication with the office, while occasional inspections are

made by oile or the other member of the office force.

June 28th, Mr. Dickerson, at the request of a conmiittee of the

council ap]3ointed tO' investigate the condition of the shade trees,

]nade a rather careful survey, accompanied by the members of the

committee, and later presented a full report showing what was

observed and making suggestions as to what could and should bo

done to keep the town trees in health and vigor and free from

insect pests.

August 20th, he made another visit, at the request of the super-

intendent, and found a local infestation of iIk pigeon Tremex on

]'ed maples, as well as some injury due to bark beetles.

At those ])laces where the cottony scale was so very abundant

last year and the year before only isolated examples could lie

found, and not many of those. Everywhere tlie work of the L'occi-

vellid was in evidence, and ver)' few survivors remain to continue

tlie species. The Pseudococcus was almost equally Avell in control,

and occurred nowhere in obvious numbers. On the whole, condi-

tions were favorable, and the trees generally werci in goo<l shape,

so far as insect infestation is concerned.

Holiokeii.

This city also lacks organization for keeping its trees in good

condition, but the council did go far enough to employ Messrs.

Bobbink and Atkins, of Rutherford, who give essentially the fol-

lowing account of their doings

:
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^^'c sprayed the tree^^ in the park? in the eity of Hoboken princi-

pally for the tussock moth caterpillar. The remedy that we used

\vas arsenate of lead, and the results were more than satisfactory'.

AVe used a i'iold force pump Avith a one-hundred-and-fifty-gallon

tank, and about eight pounds of the arsenate to the one hundred

and fifty gallons, though we believe that a less amount would be

quite efficacious. We do not "believe there is another city in the

United States, and we say this without reserve, A\^iere the trees are

in such a deplorable condition as in the city of Hoboken. It is

qnite an easy matte^r to pull off large cakes of the tussock moth

cocoons and eggs a foot square. We only gave the trees one appli-

cation at just about the time the caterpillars were commencing to

feed, and we strongly urged the council to give us an opportunity

to give the trees a second application when the second batch of

caterpillars appeared, but unfortunately they allowed this to go by

default.

For San Jose scale we have used "Scalecide" to splendid ad-

vantage ; in fact, it is the best thing we have discovered up to date.

We have also used ^'Horicrmi" with equally good results.

In treating the trees of the town of Tiutherford we sprayed prin-

cipally for sucking insects, and used an application of whale oil

soi\p, Avith a small proportion of tobacco juice added. We were

quite pleased Avith the results of this application.

AVe find that there is now being quite an interest manifested in

the preservation of the trees in most tOAvns, and Ave believe this is

brought about throngh the efforts of the Experimental Station and

tlie shade tree commissions.

AVe haA'e Avorked on the basis of $25 per day for our outfit, but

there is little profit iti it at that rate, and we propose to increase

our charo'os to from $30 to $35, according to the caliber of the trees

Avhich we nuiy have to treat. We belicA-e that orchard spraying can

be done for as Ioav as $10 to $12 per day, and Avhere a farmer oavus

the machine f(n' a good deal less.

Rah'way.

IlaliAvay has no organization fur >hade tree Avork as yet, but at

Ihe request of the street commission, Mr. Dickerson made an ex-

aiiiiiKition of their shade trees in March and reported upon the
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conditions found. The city trees are largely silver and soft maples,

and last year the cottony scale was exceedingly abundant. At the

time of the inspection the remnants of last year's adults were still

in evidence, and among them were a number of hibernating, living

examples. There Avas evidence that the Coccinellid had been at

w^ork, and it was believed that it would be safe to predict the con-

trol of the pest within a year or two at most.

Other To-wna.

iNo systematic record was kept of places where assistance or

information was given by correspondence only, but there were a

number of them, and largely from the coast towns, where much

free planting is noAv done.

In Jersey City an inspection was made September Gth at the

request of a property-holder and it was found that a series of small,

recently-set trees were dying off—maple, poplar, plane, etc. These

had all been banded about iive feet above ground with tar, and

cotton tied over this. The banding was only a few inches wide,

and was done in the spring of 1905. The trees began dying only a

few weeks previous to the inspection, and this was due to the tar

band. This, according to Mr. Dickerson, acted in two ways:

First, the tar hardened and prevented the expansion and increase

of the bark and tissue, and second, the tar had apparently pene-

trated the bark and underlying tissue and killed it. This was fully

borne out by the examinations made, and removal was advised,

althougli the trunks were alive below the girdling and some new
shoots were being made.

At Morristown, inspections were made by Mr. Dickerson June

5tli and July 14th, at the requests of individuals whose trees were

showing signs of injury, and advice was given in both cases. In

the one instance sugar maples that were badly infested with the

Pseudococcus had been painted with undiluted crude petroleum,

and these were dying, and later died. There is no doubt that

the oil killed them, although it tested forty-four degrees, as shown

by samples received at the laboratory, and although other trees

of similar varieties and age had been safely treated in previous

years.
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At Mountainside the ''Union Conuty Treo-Spraying Company'^

has established itself and is doing considerable work in the neigh-

boring towns, villages and tluMr gardens and streets. It has a

neat tag which is attached to each sprayed tree, giving date of

application and material nsed.

Altogether, this branch of the Avork of the office has not been

neglected and has been of distinct importance.

THE SIGNATE LADY-BIRD BEETLE.

In those cities in which the cottony majDle scale or Fulvinaria

was most abnndant during 1905, it was noted that the natural

enemies were also increasing in proportionate numbers, and it was

predicted that during 1906 the

infestation would be much less,

if not entirely cleaned up. The
most important agent in this

work was without doubt the

signate ladydvird beetle, Hij-_

jwmspis S'ignaia, wdiich was

ligured and described in the

report for 1905. In order to

follow its work and its relation

to the host, Mr. Dickerson was

instructed to watch it on his

visits to the infested cities and

towns and in Xew Brunswick,

which he did.

It was first seen in New
Brunswick about the nnddle of April, on the trunks of sugar

maples infested with the Pseudococciis. The latter were at that

time moving around on and crawling up the trunk, and this leads

to the suggestion that they might be destroyed in large numbers by

winter spraying with a soluble oil, supplemented in early spring

by a sticky band, say of "•tanglefoot,'" at the base of the branching,

which would prevent the infestation of the tree above.

The beetles, when observed, were probably fresli ivom their

Avinter quarters and resting quietly on tlu^ l^ark. and some exam-

ples, with a number of the Pseudococcus, were taken to the labo-

Fij;. 23.

The SiKimte Liulv-bird, Jlupcmxpii) sigitata;

ouhirged. Original.
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i-itory Next dav these were observed feeding on the Fseudococcus

in the same way that other specimens had been observed teodm

on the larva of Pulvinaria in 1905.

April 26th, and on several succeed-

ing days, more beetles w^ere seen

on the infested trees, but after

May 4th they disappeared and

were not again seen.

On trees infested by Pidvinmna

no beetles were seen in New Bruns-

wick, but no very close examina-

tions Avere made, and as the in-

fested branches were well out of

reach and the lady-birds are very

active they might very easily have

been, and probably were, present.

On May 8th the lady-birds were

observed both at East Orange and

Montclair, but not in large num-

bers. In East Orange the work

of tlie shade tree commission, in

some places, and the work of the

beetle, in others, had reduced the

Pulvmaria to harmless numbers,

and in Montclair the beetle, sup-

plemented by the little parasitic

Coccopliagus, had wiped it out

almost altogether. In all the lo-

calities where examinations were

made the beetle had done good

work against the soft scale.

In 1905 the beetle was but

rarely observed on trees infested

with Fseudococcus, but during

the present year it was observed

wherever this scale was seen, and

often the larva was found im- '
Fig. 24.

J.
. Twig with cottony scales torn and eaten

bedded m the COttonV mass Ot the ^y thi Signate Lady-Wrd; shghtly en-

1 " •

,

larered. Original.

adult female, where it was as

well concealed as in the Pulvinaria, but the pupae were not ^^o well

protected and undoubtedly occurred on the undersides of the

leaves and in similar situations.
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July r>tli, \ho l:i(ly-l)ii\l was observed feeding on the tulip soft

scale, Lecanliun tuVipiferae, near Summit. Several badly infested

trees were found and on all of tliem the adult beetles as well as

larv?e were present. In this

case there was no protection

for any stage and the pupse

were found on the under-

sides of the leaves or resting

in and partly concealed by

the rough bark.

The beetle larvse undoubt-

edly destro\'ed many of the

scale larvae, but were actu-

ally observed feeding only on

adults. In this case they did

not get within or under the

scale, but rested at its side,

and apparently sucked out

the IkxIv juices through a

]unicture. A similar method

of feeding was observed in

an allied larva later in the

season. This was feeding ou phint lice, and was seen to hold on

by a leg which had been punctured, while under a lens the body

juices of the louse could be seen running down and passing into

the miuith cavity of the larva. Small scale larvse may be eaten

entire by the larva of the Hyperaspis, but of large specimens only

the juices are absorbed.

The interesting point in these obseiwations is tliat whereas in

1905 the ]adyd)ird beetle and its larva were found feeding almost

exclusively on the cottony scale, Pulvinaria, in 1906, when the

latter was absent or rare, the Psendococcus, and even the Lecanium,

were attacked and used as substitutes. The Pulvinaria is undoubt-

edly the nonual food, and it will be interesting to observe whether

in its i>ractical absence the beetle will maintain its numbers on the

other scales, of which the tulip soft scale at least is trouble-some

enouiih ro need an effective check.

Fig. 2.-,.

Liirva (if Sisiintc Liuly-binl : much enlarged.
Oiiiriniil.
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SAN JOSE SCALE.

This insect continues to demand a very large share of attention,,

but while it is still dreaded, it is no longer the terror and potential

barrier to fruit culture that it was for a time eonsiden-ed. There is

no doubt that thousands

of trees have been killed

and that thousands of

trees will yet die from

its attacks, but it is

equally true that many

of these thousands of

trees died as much from

neglect as from scale

attack, and that other

infested thousands will

die in the same w^ay.

During the past year

Mr. Dickcrson and my-

self have visited every

orchard-growing district

in the State, and in one

month I used one thou-

sand miles of Pennsyl-

vania mileage alone,

largely in orchard work.

We have seen every

nursery and nursery-

man in the State, and are in position to speak from personal ex-

perience concerning orchard conditions. It is my deliberate

opinion that no more trees will be lost from injuries caused by the

pernicious scale, provided the owner actively wishes to keep his

trees. But the man who desires to plant trees and thereafter har-

vest crops without further effort will find the San Jose scale a

frightful pest, and he will continue to rail bitterly at the emto^-

mologist who fails to provide him with a remedy that costs little or

nothing and requires no effort to apply. It means work and in-

telligence and intelligent work to avoid injury, and the man who
works most intelligently will succeed best as a fruit gi'ower. It is-

Fig

Section of branch infested by the pernicious scale

;

much enlarged. From Bulletin Virginia Station.
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a ploasuiv to Iv able to say that a largo poreeutage of all the active

oivhai\Hsts in Xe\v Jersey eome tip to the standard required by
scale conditions, and a matter of regret that some oreliards yet

remain to men Avho lack either disposition or ability to cave for

them.

Mr. Dickei-son, as the ivsult of the orchard inspection ^vork done

by him as assistant to the State Entomologist, writes : "On the

whole, the orchards are in mnch better condition, so far as the sc-;ile

is concerned, than rhey were a few years ago, and I believe they

Mill continue to improve. The majority of the growei's who have

any number of good K\n-ing trees are spraying, and it is safe to

say that few, if any, are setting out trees without the knowledge

that they will have to deal with the scale—a point in which they

are materially helped by the fact that the trees which go to them

from the nui"series are g-enerally clean. !^[any of the neglect^i

i>rchards have died and have been removed, so while there are some

hei-e and there, they are not so pivminent as they were a few yesars

agx\ This is well illnstrateil by conditions in one of the peach dis-

tricts of Hunterdon county, perhaps the leading peiich-growiug

section of the State, The orchards throughout tliis i-egion bec^ime

more or le^^s infested; the growei^s at that time knew little about

the scale : they did not believe the stories told of it, or believed it

could not be controlled, and spraying was done in many eases

taixlily and inetfectively, or not at all. The result was that many
of the trees were lost, and a few yeai"S ago dead oivhards could l>e

seen scatteivd throughout the region. Last summer in driving

tlii"Ough this vicinity I observed few dead and dying tives. I foimd

most of the orchards, many of which have l^een sprayed with lime,

sidphur and salt, in very clean condition, and there are some line

young orchards coming on. ^lost of the growers are doing what

they can to keep the scale in check, and there is an inci-easing feel-

ing that those who do not should Ix? comj^elled to do so.

There seems to be also a feeling that the senile is disappearing

and i-eports have come that it is not so prevalent this year as last.

It is true that for some reason varieties which ai-e usually much

infested are occasionally uninfested even among badly infested

trees, and it may be that local weather conditions may have aided

slightlv in keeping the insect in chtvk. It may be also that this

ftvliuij is due to the fact that most of the g^x>d trees are being c^ired
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for, while the neglected ones are disappearing, so that as a matter

of fact the actual numbers of the insect are smaller.

For the most part spraying- has been done in the spring, and

tlu^ elTort is made, apparently, to spray late—say, during March

or April. It is generally known that fall spraying with whale

oil soap will kill fruit buds, and several have claimed that they

injured tender gTowth on peach with the lime, salt and sulphur,

if applied before the wood is fully mature. Moreover, it seems

to be generally believed that where applied thoroughly in spring,

the lime wash remains for a long time, forming a coat that pre-

vents scale larvae from setting in such places. This and the proba-

bility that the fungicidal effect is greater when applied in spring,

form additional reasons for making the application at that time.

Yet I foimd numerous places v.liere Scalecide had been applied

in fall, and without apparent detrimental effect on the trees. This

fa.ll work is due largely to the recommendations in the Station

bulletin, which suggests that applications made at that time would

be of greater effect because the insects are not so fully dormant.

Mr. Diekerson further notes a tendency to spray more than

once, and says the above materials (lime-sulphur washes and sol-

uble oil) have also been in some instances applied twice i-u one

season, i. e., once in the fall and again in the spring. There is a

tendency to do this where the trees are badly infested, for it is

realized that even with the best materials it is often difficult to

clean a badly infested tree with a single application. In like

manner, some orchardists have used different materials the same

season ; one in fall, the other in spring. He cites one of the lead-

ing orchardists of the State as an example and I wrote him di-

rectly on the subject. This gentleman has probably a greater num-

ber of fruit trees under his control than any other one man in the

State, and his experience with the San Jose scale dates back almost

to the time of its first appearance wdthin our boundaries. He has

used almost every material that has ever been suggested as valuable

and has spraying outfits in as great a variety as are to be found

in Xew Jei'sey. He is also gTowing more and better fruits than

ever before and is setting out new orchards yearly. His reply,

under date of N'ovember Stli, is as follows

:

"Thee asks just what is responsible for my good results with

the scale. My theory was this : The lime and sulphur works

slowly—is not apt to kill all the scales on the terminal buds

—
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and after using it one is apt to have scaly fruit. The soluble oil

works quickly—skills the top layei-s of scale, and in fact all the

scale it hits. But it does its work and the first rain washes it ofl^

and if one scale in one hundred is left, conditions are just right

for it to multiply and take possession of the tree. So I conceived

the idea of using, first, the Scalecide to destroy 99 per cent., and
then the lime and sulpliur to kill and cheek the 1 per cent., but I

confess I was not prepared to see such wonderful success. Neither

the Scalecide alone nor the lime and sulphur alone compared in

satisfaction with the two together. What I wonder is, whether
two ajipliciitions of either agent would have been as effectual as-

the combination. I suspect not."

J\lr. Dickerson's report answers the question in part. After re-

ferring to the above orcliards and their condition when he saw
them in midsummer, he adds : In like manner I examined large^

bearing apple trees which had been sprayed twice with lime, salt

and sulphur. They had been very scaly, but now, late in summer^
w^ere very clean. The same conditions existed and the same re-

sults were obtained with Scalecide. I find many growers willing

to make two sprayings and who feel that it is necessary, especially

where trees are badly infested or are very large. In all such cases

I believe that two sprayings are advisable.

A peculiarity to be noticed in excursions through the fruit-

growing sections is that while in one place the mineral oil is almost

universally used in some form, in others some lime and sulphur

combination is the favorite. Mr. Dickerson refers to this and

gives a partial explanation : "'The material used in a particular

locality depends largely upon local conditions. In reveral places

I found that some good, energetic man had taken the initiative,,

sprayed his trees thoroughly with some particular mixture and

obtained good results. This had been an example to others in the

community, wlio did similar spraying with more or less success,,

and so it came about that that particular material came to be used

in that locality. The character of the mixtures, also, have largely

to do witli their use. The various oil sprays, for examples, arc

easy to pre])are and apply ; they spray nicely and cover well, and

have no irritating effect upon the skin. Eor these reasons I find

that many prefer to use them rather than the more troublesome

lime, sulphur and salt wash, even though they have to do more

spraying, and in some cases even though they had to spray twice."'
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Mr. Dickersoii might have added that much also depended upon

the position taken by the agi-icuhural paper which was locally the

favorite.

With the realization of the necessity for thorrnigh work comes a

modiiication of practice in other respects. In the case of large

apple trees, especially, it is difficult to reach the higher branches

with the spraying outfit possessed by the average farmer. As a

result these branches have been cut back in some instances, the

owner feeling that he would rather do this and spray the rest of

the tree thoroughly than to leave the top poorly sprayed and more

or less infested with live scales. Another tendency in the case of

baddy infested trees is to cut back severely and to treat what re-

mains vei'y thoroughly.

And this leads to a consideration of the outfits used. In the

majority of cases it is a barrel pump with one or two leads of hose,

and extension poles carrying one, two or three nozzles. The Mistry

or Vermorel type is generally preferred to the Seneca or Bordeaux

type, the former being almost exclusively used by those who prefer

the oil sprays. There are quite a number of power sprayers, how-

ever, of one kind or another. The ^'Niagara" is well represented

and has the advantage of being very easy to operate, giving plenty

of power and a great uniformity of pressure. Most of those using

it seem to feel satisfied, but some consider that the price of the gas

makes it too expensive. Other growers are using gasoline engines,

and where there are large trees, or a sufficient number of them, such

an outfit seems advisable, and has the advantage of furnishing

power for other farm pui^oses. As a matter of fact, there are

several instances where engines of greater power than was actually

needed for spraying were purchased that they might be utilized in

other ways. There are a few geared machines in use, and these

serve well enough for medium-sized or small trees set apart, but

where large trees are to be treated, or much spraying is to be done

from one point without driving, it is not altogether satisfactoi-y,

and the auxiliary hand pump which usually accompanies such an

outfit must be brought intO' play.

Mr. Dickerson says further, as a conclusion, that it will be seen

from what has been observed that good results have been obtained

and failures made with each of the mixtures. In considering these

results and comparing the mixtures, all the factors must be taken

37
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into cfmsideratidii, nnd in tlio casp of the oils tlie actual amount of

raw material \isecl, i. c, the oil, should be the basis of comparison.

Por example, one man may spray with a mixture containing 20
per cent, of oil and another may use one containing 15 per cent,

only, and yet the man who uses the weaker mixture may get moro
iictual oil on his trees in a drench than the other may get with a

more sparing use, each giving a complete covering to the tree.

Conolasions and Reoonvmendations.

It is a fair conclusion, from what has been said above and from

the observations rccordc<l under the insecticide headings, that any

well-made lime and sulphur combination, with or without salt, and

any of the well-tested soluble petroleums, will kill all the scales

that are actually reaclu^d (U* covered by them. It is further ap-

parent that no one applicatit)u can be relied upon to do entirely

satisfactory work, ajid that the reason for that is mechanical rather

than lack of efficiency in llu^ insecticide. Xone of the materials or

jnixtures, undiluted crude oil excepted, will j^enetrate through a

dense mass of scales or into all crevices so as to reach all the insectxS

on a badly-infested tree, and none of them kill unless they come

into actual contact with the insects. The soluble oils, at 1 to 20,

contain so small a percentage of actual oil that a very thorough

ti})plication is necessary to reach all the insects with enough to be

entirely effective.

The insecticides at our command are sufficient to control the

scale, and the remaining part of the problem is the mechanical one

of placing them where they can get a chance to act.

Based upon all the observations and upon these conclusions,

peach growers arc^ a<lvised to use the lime and sulphur combina-

tions, because they \\a\c a fungicidal effect as well, and because

they seem to act as a general tonic to such trees. Where the trees

are only a little infested, either a fall or a spring application may
be made. A fall aitplicatimi will b(> sduiewhat more reliable to

obtain the greatest insecticide effect ; the spring apidication seems

to give better results againsr troubles due to parasitic plant dis-

eases. P)adly-infested trees should be s]u-ayed twice.

Apples and pciirs are better s})rayed both fall and spring, what-

ever the mixture used, and on a])i)les 1 would reconunend the solu-
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l)le. oil in preference. Pear trees, unless verv badlv infested (and

the same is true of plums), will do very well with the lime and

sulphur combinations, but pear trees seem on the whole to derive

as e^-eat a tonic effect from the oil as the peaches do from the Kme
and sulphur, and therefore I advise the former if only one kind of

material is to be used. Apples should have at least one spraying

T\'ith O'il to reach the scales near the tips, which are so guarded that

they stand more than an even chance of escape from even two ap-

plications of the lime and sulphur washes, and if one kind of ma-

terial only is to be used, I advise the oil.

IS'o oil combination that contains less than 4 per cent, of actual

petroleum in the spraying mixture can l>e depended upon, and upon

that basis ''Scalecide," "Kill-O-Scale'' and similar combinations,

which are really liquid petroleum soaps, should be used at the rate

of 1 to 15 as a minimum strength. Those mixtures that are said

to be emulsions, and for which a greater percentage of actual oil is

claimed, should be used at a similar dilution, even though this may
give a slightly greater percentage of oil, because, for some reason

which is obscure to me, emulsions are not so effective as the "solu-

ble" oils. The K.-L., properly made and applied, is equal in effect

to the soluble oils when it contains 15 per cent, of actual oil, and

the same is true of the mechanical mixtures of oil and water.

The litoe washes cannot be satisfactorily used on trees that have

been treated with undiluted crude oil or with a mechanical mix-

ture containing a large percentage of crude oil, because the vaseline

remnant on the surface prevents a proper adhesion ; but they may
be used after the soluble oils because these contain no vaseline

remnants, and wash oft" or evaporate comjiletely.

Rain within twenty-four hours after spraying is apt to interfere

with the effect of any mixture except undiluted crude oil, but the

lime and sulphur combinations rarely suffer much after they are

once set.

Thoroughness of application is essential whatever is used, and

there should always l)e force enough to drive the spray into every

crevice and through the hairy covering of twigs, and this is espe-

cially true of the lime washes, which tend to form a coating over

a crevice or depression, instead of penetrating into it.
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INSECTICIDZS.

Arsenate of Lead.

Tliis material is meeting Avitli iin'iva?ed favor eacli year because

it may be safely used on so many plants on Avhieli no other arsenical

preparations can be applied, anU because of its adhesive qualities.

As originally proposed it was formed by dissolving arsenate of

soda (four ounces) and acetate (sugar) of lead (eleven ounces),,

and cmnbining the solutions. Hoth of these materials are readily

soluble in water and when they were combined a very fine white

precipitate was fonned, which sank slowly to the bottom. This

precipitate was the arsenate of lead. It was not necessary to wait

for preci])itation, but, when the dissolved materials Avere united^

the combined mixture was poured into the spraying tank, with a&

much water as wa-* vecdmnionded for the particular insect against

which it was required.

A simpler way was to put the materials in the proper propor-

tions directly into the spraying tank with as much water as was
to be used, and then stir until all crystals were dissolved and

everything was thoroughly mixed.

Very good results were obtained in this way, but various prac-

tical difficulties arose—the chemicals were not always of good

quality, and the resulting mixture was not a proper combination

;

the prices varied and the fanner often paid altogether too much
for his insecticide ; and lastly, the work of mixing in proper pro-

portion was too much fur many of those who would otherwise have

used it.

The result was that the manufacturers of commercial insecti-

cides took tlie matter in hand and there are now v»n the market

a number of different brands, made by as many different firms^

but very different in ai)p('arance, consistency and price.

Li the municipalities in M-hich spraying work has been done^

arsenate of lead is quite generally adopted because there is little

or no danger of injuring foliage through the carelessness of the

ignorant help that must be largely employed, and some of these

municipalities, in advertising for bids, received widely divergent

offers and some very questionable material. It became necessary

this spring to spray the elms of the College Campus to prevent

injury from the elm-leaf beetle, and in order to test some of the
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leading brands side bj side I ordered some sixty pounds from

the Adler Color and Chemical Company, of New York (Eagle

3)rand) ; fifty poimds from the American Horticultural Distrib-

uting Company, of West Virginia (Target brand), and fifty

pounds from the Bowker Insecticide Company, of Boston, Mass.

(Disparene). I paid for the Eagle brand twelve cents per pound

(in one-pound cans), for the Target brand twenty cents per pound

(in two-pound cans), and for the Disparene twenty-four cents per

pound (in two-pound cans). The Eagle brand cans were uni-

:formly overvveight, the Disparene was almost exactly correct

^nd the Target brand was uniformly underweight. The Eagle

brand was a dry paste, while the other two were sloppy in con-

sistency. This does not, however, mean more water, but the addi-

tion of glucose or some other product to increase adhesive quali-

ties. All of these materials, be it said here, gave equally satis-

:factory results when sprayed at the strength of approximately five

pounds to one hundred gallons of water.

During the summer Mr. Carl Bannwart, secretary of the NTew-

•ark Shade Tree Commission, and in charge of the spraying work,

had some difficulty with the material used by him, and sent in two

•samples for analysis, stating that he had no sort of guide as tO' the

amount of arsenic actually present in the material, and could not,

therefore, use it intelligently. One of these was supposed to be a

•straight arsenate o^lead (Cooper sample); the other was a com-

bination supposed to contain copper and to be a combined insecti-

cide and fungicide.

I handed samjdes of all of tliese materials to the chemical de-

partment, including also a new product just sent in for trial, and

received the following report from Mr. J. P. Street, Chemist to the

Station

:

Analysis of Arsenate of Lead.

ilanufactun r. Water. Arsenic Oxid.

Adler '. . . . .51.59 14.74

Cooper 41.65 1.3.10

Schoonmakei- (with Bordeaux) 23.97 5.58

Bowker 41..50 15.34

Target Brand 57.62 12.14

Vreeland 44.67 20.12

No attempt was made to do more than determine, first, the actual

amount of water in the sample, and second, the actual amount of

.-arsenic oxid (Aso O5).
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Tlio Si'liociniKiker I'oinbinntion mav Ih^ excluded from \\\e eoin-

})arison bcvaiisH^ it is not a straialir arsenate of lead, but when used

as an insectieiile it should have ar least tAviee the \veight ordinarilv

reoonnneudeil to obt^iin the desired effei^t. The water in this ma-

terial is less in quantity than in any other of those tested.

Of the rest, the Target brand contains more Avater and les?

ai-senic than any other sample, Wsides being short \veight, hence*

gives less vahu^ for the price charged. The IHsparene, which is

most nearly com]iarable with it in cousistency and actual comjmsi-

tion, is full wiMght and has less water with more arsenic than any

except the Vreehuul sam]ile. The Eagle brand, tlumgh ap-

jnu'cntly drier, really contains a large }xnventage of water, but no-

glucose or similar material, and an arsenic content not much below

the I)is]iareue. It is by all odds the cheapest of the brands regu-

larly on the nutrket. so far as they have come under my notice.

The Coo]>er ]u-oduct was a -special order, ajid ranks above the

Targx?t brand, but below all others, in arsenic. I underst^md that

the price was about thirteen cents jxn* potuul. making it somewhat

more expensive than the Eagle brand, than which it contains less

water.

The Vretdand sample has a very high percentage of ai-senic. and

is said to be a new process material. It has never been tested, and

is not yet regularly on the market, Init if it can be produced at a

satisfactory price it will deserve the fullest tesf?^.*

The point to be noted is that, excluding this Vreeland sample, it

re0juii*ed over three pounds of the Pisparene and over four p^^unds

of the Targvt brand to do the work of one pound of a fair quality

of Paris green, and that it will require nearly four pounds of

Target brand to do the work of three }>ounds of Dispaivne.

For the convenience of piiivhasers every manufacturer should

print on the labels a statement of the minimum qmmtity of arsenic

contained in his product as a giiide to the strength at which it

should be used.

ISTo test for Avater solnble arsenic was made with any sample, but

of the three kinds used by me, none caused any iniury to foliage.

It was not intended to test or analyze all the brands of ai'senate

* The material m.iy now be obtained from the National Svnoe Company. 123

Maiden Lane. New York, at a price of lO^-jO. per pound, in l(^K>-pound steet

buckets; cans of one pound. 15c. These prices will probably stand reductioni

later.
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of lead now on the market ; simply to call attention to the varia-

tion in the amount of arsenic and price, and to give a basis of com-

parison with Paris green, Mhich farmers have learnt to use. The-

increasing price of Paris green and the decreasing price of the

arsenate of lead may bring them nearer to an equality in economy

of application, and then the arsenate of lead will be the most de-

sirable material.

Pari* Green.

The sale of this material is now regulated by law in New Jer-

sey and a large number of samples were analyzed by the chemist

of the Expi'riment Station. The results of the work done were

published in P)ulletin N"o. 195, and need only to be referred to

here. The im])<irtant point to be noted is that almost all the-

samples, and all the samples of reputable manufacturers, come up-

to the required standard and contain no excess of water soluble

arsenic. Wherever it can be nsed without danger to plant foliage

this is still the most uniform, and, on the whole, the cheapest of

the arsenical insecticides on the market.

Failures to obtain satisfactory results from its use are usually

due to some neglect on the part of the users, but there is a small

percentage of cases where the material has not been effective and

where no apparent fault can be imputed to the operator. It seems

as if some unrecognized condition might exist, climatic or other-

wise, which in some way influences the resisting powers of the

insects.

Antidin.

This rs a powdery material of unknown vK^riposition received

from Europe with the statement that it was used there with satis-

factory results on Phylloxera. It was also claimed that it could be

used against scale insects and that trees badly infested by the San

Jose scale had been completely freed.

Unfortunately only a small sample was scut in, though more

was promised, and it was impossible to carry out the plans made
for its thorough trial. A material that kills the grape Phylloxera

might be expected to act equally well on root-maggots, and it was

with these that the chief work was to be done, but lack of material

prevented.
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Tho sjunjilo received was mixed with water, as directed, and
remained suspended in llocciilent particles, which sank slowly to

tho bottom. It was painted on the branches of an infested plum
tree in an orchard and some of the foliage was wet with it to de-

termine its action upon leaves. Two weeks later examination was
made by ^Ir. Dickerson and neither foliage nor scales had been in

the least affected.

A large supply of antidin has been ordered and experiments

will be continued in 1907, on snbterranean species at least.

Killarvae.

This is a material primarily intended for the destruction of

mosquitoes and their larvae, but from its composition it seemed as

if it might possibly have a wider range. It consists of two pow-

ders, which if combined in water produce ammonia in sufficient

quantity to be unpleasantly apparent. A reference to the section

of this report dealing with mosquito matters will show that imder
some conditions the material was decidedly eifective, and it was
believed that it miiiht be similarlv useful as against root-mao-o-ots,

while the ammonia produced might be of direct use to the plants.

Unfortunately the manufacturer delayed sending in the supply

ordered until the maggots had almost disappeared, and it was im-

possible to make any satisfactory tests. A large supply is now
actually in hand, however, and will be used next season, if no un-

foreseen contingencies prevent.

To test the nuiterial on foliage, sprayed, on May 24th, some

branches of maple trees near the lalx^ratory. ^Mlen the mixture

was made a strong odor of ammonia was apparent, and the first

lot was sprayed out without stirring. It developed in the process

that the powders sank to the bottom quite rapidly, so that toward

the end the spray was quite a thick mass. The second mixture

was kept stirred while the spraying was done.

]\fay 29th, the foliage sprayed with the first lot was somewhat

burned where the material was thick, but had not been harmed

where the beginning was made. The spraying done with the

second lot, Avliich was kept stirred, had hurt nothins:; evidently it

was the settling's that had caused the mischief.

August 4tli, ^Ir. Dickerson made u]"> a package of the material
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and sprayed it on a badlj-infested plum tree. Used so little water

at first that the nozzle clogged, then allowed it to settle a little

and poured off the liquid, which was then sprayed. On the 18th

the foliage was slightly burned ; the powdery coating on the bark

showed obviously where the mixture had been applied, and while

there were some crawling larvse and recent sets some scales ap-

peared to have been killed. On the 25th injury to foliage had
intensified, while lan'a3 and recent sets were as abundant as ever.

September 29th made up another lot of the mixture and sprayed

a small, badly-infested peach tree, which had plenty of crawling

larvse and recent sets. The tree had had a coating of carbolic acid

on the trunk earlier in the season and showed a powdery, white

appearance after the application had been made. jSText day the

powdery appearance was quite as well marked, but there were as

many crawling larva? as before and there was no evidence that any

benefit had been derived.

Miscellaneous.

White hellebore and ground tobacco were tested as to their effect

upon root-maggots on cabbage and . onions, but the details of the

experiments come rather with the account of these insects. The
materials to be used were purchased by the Station and sent di-

rectly ^o the gi-(n\'ers who had ;igreed to use them in accordance

with directions. Mr. Dickerson, under instructions, visited each

of them, and explained carefully what was desired, besides leaving

a typewritten sheet on which everything was also set out in detail.

liime and Sulphur "Waslies.

These combinations j\Ir. Dickerson has found in very general

use, especially in peach orchards. The wash has been made in

various ways and the ingredients were used in varying pro|X)r-

tions. Within certain limits this variation does not seem to impair

effectiveness, and where carefully made and applied the results

have been satisfactory on peach, and to perhaps a slightly less

extent on plum and young apple trees. Where it has been applied

to old apple and pear trees on which the bark has become rough and

scaly, the results, on the whole, have not been satisfactory, except

where very thorough applications have been made with great forqe^
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or where two sprayings have \)cvu made. The unsatisfactory re-

sults are due apparently to the fart that the insects are protected

to a greater or less extent by the rongh bark, or by plant hairs, or

that the trees are large, and it is hard to reach all parts and cover

thoroughly. In. other words, the trouble is mechanical, and is dne

largely to the character of the Avash, Avhich tends to fomi a coating

over a crevice or velvety surface rather than to penetrate into or

through it. Brought into direct contact with it, the wash kills

scciles as readily on apple as on jieach. On some pear trees the

waxy surface forms an additional obstacle, because the w^ash will

not stick in an even coating, but will nui off in streaks.

While some of the sprayers used equal ])roportions of lime and

sulphur, many preferred an excess of lime, and the tendency was

to reduce the amount of salt or omit it altogether. Those who used

the mixture without salt claim very satisfactory results. In the

Hunterdon county districts, near New Germantown and Lebanon,,

the 40 lime, 30 sulphur and 20 salt to 90-100 gallons of w-ater, is

in favor, and some of the farmers boil for their neighbors, while

some buy the mixture from dealers in spraying machinery, etc.^

who make up any desired quantity on order. This is convenient

where no great amount of material is needed and the bother and

expense of fitting up a boiling plant is a bar to a use of the ma-

terial.

In making the combination, some, especially those who have had

little experience, depend upon the length of time recommended for

boiling to obtain a good mixture, but as a rule those who have

had experience dcju'iul rather u}kiu the appearance of the mixture,

and Avhen it has obtained the right ccdor and consistency consider

it ready for use, irrespective of the elapsed time.

Only one or two cases of using sclf-h(j>Icd )iiijiiire are recorded.

One of these is a grower near Riverton, who has been successful

with such a condunation, not only on peach, but also on old, bear-

ing pear and apple trees which in the past were very scaly and are

uow^ clean. The success in this instance is due to first-class ma-

terials and first-class work. A suflicient excess of lime is used to

obtain the heat necessary to nud-ce the combination, hot water is

nsed in slaking, and as soon as the materials are mixed and the

lime is boiling, the barrel is covered to retain the heat. The appli-

cation is not only made with great force, but in such excess that a

coinplete coating is formed and every crack or crevice is filled.
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Lime, sidphur and caustic soda has also been used successfully^

bur probably to a limited extent only. Near Madison, Morris^

county, large bearing apple trees Avere seen Avhich wore treated

Avitli this combination in 1904, and from which the scales had

almost completely disappeared. Some plum trees treated in the?

same way showed almost equally good results. Here also good

materials iuid thorough application counted heavily toward the

I'O'^ult.

Those who have used the lime and sulphur mixtures longest and

with greatest benefit now understand their limitations fairly well,,

and do not expect to obtain impossibilities. They realize that the-

right mixture must be obtained, and that it must strike the scale

to kill. They realize also that the mixture goes only where it i»

put, iuid that it has no spreading or creeping power.

I advise this mixture for use on peach trees in preference to any
other because of the benefit derived by the trees, irrespective of the-

removal of the scale. Peach trees seem to be more easily covered

than any other variety of fmit, and the measure of success is pro-

portionately very great. With a full understanding of the limita-

tions above noted, the peach grower really needs nothing more
effective.

As to the proportion of materials to be used, I still prefer for

the boiled mixture equal quantities of lime and sulphur, provided

tlio lime is good. If it is of poor grade, more is necessary to get

the 'luantity of actual lime that is needed. The consensus of

(pinion, based on results throughout the country, seems to be that

the salt is neither Ci^sential to secure an insecticide effect nor ol^

licnefit in forming the combination of lime and sulphuT

SCALECIDE.

''Sealecide'' is now made at Ilackonsaekj New Jersey, in a bricfc

building, close to the line of the Susquehanna and Western rail-

road, a siding from which runs tlie oil cars to a point whence it is

drawn directly from them to an underground tank outside the-

factory. C^onnected with the main buildings are storage and ship-

ping sheds of ample capacity for the prompt and economical hand-

ling of the crude and manufactured products.

Concerning this outfit, which was visited by Mr. Dickerson and
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jiiyself carlv in ISTovcinbL-r, ]\rr. B. G. Pratt writes: "The factory-

lias been arranged with every hibor-saving device, with a view to

ithe most ccoiiOmical production of 'Scalecide.' All raw material

is handled by pumps or gi-avity, giving the chemist in charge the

personal control of all raw material without depending on un-

fikilled labor, thus insuring uniformity and exactness throughout

ithe whole operation, and nothing is left to guesswork."

We found the A\-ork in })rogress when we arrived and oil was

i)eing pumjied from the underground tank into one of the large

mixing tanks, of which there arc live on the lower floor. Each of

ihese tanks has a capacity of thirty thousand pounds, or a carload

of the finished product, and the materials enter from the first story

through openings in the floor, from which, also, the process of

jnixing can be obser^•ed by means of electric drop lights. As soon

iis the gauge shows a proper amount of mineral oil in the tank, one

of the vegetable oils is added from barrels—four barrels of the

prepared oil which is stored on this first story being run in while

-the agitators are started to fonn a homogeneous mixture. On the

second story is a large metal tank containing another prepared

^vegetable oil treated to assist in combining with the mineral oil,

:find from this a definite quantity, registered by gauge, is next nin

in. The agitators, when once started, continue their work un-

-ceasingly, and from time to time samples are drawn and tested

in the laboratory, which is on the floor from which all materials

<cnter the mixing tanks. When the samples drawn indicate a

amiform mixture, the alkali and water is added in the correct

proportion, and testing begins again until the proper reaction is

obtained by the most delicate tests. When this reaction is satis-

factory the mixture is complete as to materials and it dissolves or

^nixes readily with water. It is then tested for stability and agita-

tion is continued until no "'cream" separates from the diluted

:material. Mr. Pratt writes further:

"As each tank is started a consecutive number is given and a

•complete record made of same. Samples are drawn, labeled and

iested, and. preserved for future reference. The tank is allowed

to stand for at least twenty-four hours after finishing, and then

other samples are drawn and tested before receiving the O. K. of

the chemist, after which contents are drawn out into barrels and

<*ans, each numbered with the corresponding number of the tank

3ind sample, a record of which is again made on each shipping
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order by which reference to the sample and date of manufacture

can be made of any individual shipment at any time by simply

givino- this number. The greatest care is exercised throughout

the whole operation, and finally each barrel is inspected before-

shipment is made."

It may be added that while the product is drawn from -the tanks--

the agitators are working constantly, so that there is no possibility

of a separation or of a difference between barrels of the same lot.

The final test from barrels is simply drawing a small sample-

through the hung hole and dropping into a glass of water. If it

dissolves readily and completely into a milky-white emulsion it is-

passed; if there is any delay in the mixing, or any unusual ap-

pearance is noted, the sample is referred to the chemist. The-

capacity of the plant is three carloads per day.

Concerning the material that goes into the making, Mr. Pratt

gives information as folknvs:
"
'Scalecide' is not an 'accident/

but the outgrowth of many years of study and experiment on the-

solubility of oils. In the course of these experiments every known

commercial oil has been treated and rendered soluble, both alone-

and in combination, so that when, in the fall of 1904, Professor-

Smith suggested the need of a petroleum that was readily and

perfectly miscible in water, it was simply a matter of ascertaining;

the cheapest and best combination that would do the work. Sam-

ples of commercial and specially prepared petroleum were ob-

tained from different sources, and finally a partially refined goods-

was decided on, the light inflammable and the heavy oils being-

removed, at the same time retaining all the sulphur solutions that

are present in most crude oils.

"The next step was to ascertain Avhat other oil or oils m com-

bination, when pro])orly treated, would coml)ine with the largest

])ro]wrtion of this petroleum oil, opening up the globule and allow-

ing the free action of an alkali.

"It midit be of interest to those who do not understand the-

chemistry of fats and oils to say that the only difference between

petroleum oil and the animal and vegetable oils that can be saponi-

fied or turned into soap is simply cue atom of oxygen. If this one

atom could be added to all the hydro-carbon combina.tions in

petroleum, a cheap petroleum soap w^ould be possible. As it is^

petroleum oil is not acted upon either by the strongest acid or-

alkali.
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''J-jV coinbining these oils in the proportion of T5 parts of pe-

troleum, 25 parts of combined vegetable oils, to which is added 8

to 10 parts of water and chemicals, the result is a neutral product,

Avhich is the nearest approach to a pure petroleum soap that has

ever been made. This, on account of its liquid oily appearance, is

called soluble petroleum."

As to the cost of the material, the vegetable oils and chemicals

used, although forming only 20 per cent, to 25 per c^nt. of the

whole combination, cost four or live times as much as the 70 per

cent, petroleum which it contains.

The petroleum which is used is of a brown colour, not mdike the

nsual appearance of ordinary crude, but it lacks the light gasolines

or naphthas, and is practically free from vaseline. In its raw state

it is therefore not nearly so diffuse as undiluted crude, and, on the

other hand, it leaves no penetrating greasy residue of vaseline or

paraffine to work into the plant cells. The vegetable oils dry out

before they soak in, but they have a tendency to bring the scales

into close contact with the bark, and the scurf may remain for an

entire season, sometimes giving the trees the appearance of being

l)iidly infested when not a living example can be found. At other

times the bark may clean up completely, leaving little or no scurf

remaining. As the material is completely soluble, all traces of

actual combined oil will be washed from the trees. It is almost

imi^ossilde to injure a dormant tree with "Scalecide," diluted in

any reasonable way, and successive applications do not produce a

<-umulative effect, because no residue remains to accumulate.

A few points developed in reply to questions. Mr. Pratt admits

the possibility of a separation of the oils in combination under

conditions not well understood, but contends that the separation is

more apparent than real, and that a little shakiug up will restore

the Tiuiim. it is t(^ discount this unlikely separation that the di-

rectinn is ])laced on the outside of each package—"Shake well be-

fore u si ug."

The water in combination is necessary to the emulsion, and the

loss of any considerable part of this water will impair its solu-

bility. Long standing in dry barrels may cause a loss of water,

and iience it will be better to test old material by placing a few

dro]>s in water before l)eginning to use. If it dissolves readily it

is all liulit; if there is any difHculty, add two cups of water to a

Larrel of "Scalecide" and stir thorou"hlv. This should restore the
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combination, but if not, add more water to the extent of a gallon,

and there may even be an excess. An excess is indicated when the

material changes to an opaque, creamy tint instead of remaining

.a clear brown liquid, but the excess will not affect the material so

as to prevent use or lessen effect. An imporlant recommendation

is that the ''Scalecide" should be poured into the water instead of

'water into "Scalecide." If the oil is put in first and water is

added, there will l)e adhesion to the sides of the vessel and the

formation of masses which disintegrate slowly. If the oil is poured

into the water it mixes readily. It does not matter how cold the

water is, although it does not dissolve as readily at thirty-two de-

crees to thirty-five degrees as at fifty degrees to sixty degrees, but

hot water should not be used. Cold does not affect the combina-

tion, but heat may do so by causing the loss of water in the emul-

sion, hence do not store where the temperature gets above seventy

degrees if it can be avoided. Mr. Pratt assures me that their offer

to replace unsatisfactory material is made in good faith, but they

cannot, of course, undertake to guarantee effect where so much
depends upon the user. They assume liability only for defects in

the material due to their neglect or failure, and it is to bring out

j)ossible defects in their methods that they retain samples from

each lot sent out.

After going through the factory and watching the process of mak-

ing up a carload, and examining the methods of checking, filling

and shipping, it seems almost impossible that there should be any

material difference in the product sent out, or in the percentage of

actual petroleum oil in the different lots. Differences in results

must be due to factors outside of the composition of the material

itself; but for his own protectioji and to make certain of the best

conditions as to material, every purchaser is advised to use the

following precautions

:

On receiving a lot of '^Scalecide," make a note of the number

•of the emulsion or lot on each barrel or can. Always shake or

mix up well before opening. Test by taking up a spoonful and

allowing it to drop slowly into a glass of water; if it dissolves

readily and completely and forms a milky emulsion, it is in con-

dition for use. If there is trouble in dissolving, notify the maker

if it is a fresh lot; add a little water if it is old. Always put the

water, or at least a large part of it, into the spray tank first and

pour the "Scalecide" into the water slowly. The resulting emul-
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sion shoulil hv an absolutely even milky-white liquid, without scum
or .sediment, and it should remain of the same texture throughout

the work. In test tubes the emulsion should remain perfect and

without separation, either to bottom or top, for several days.

Used with these precautions any differences in the results ob-

tained cannot be charged to differences in the material, and if a

good effect is noted from one application the reason for the failure

of another must be sought outside of the composition of the in-

secticide.

Examinations Made.

In the course of his inspections, Mr. Dickerson examined orch-

ards treated with ''Scalecide" in the Hunterdon county peach

districts, at many points in Burlington county, at several points

in Morris county, in large sections of Mercer county, a feW' in

Middlesex county and a number in Cumberland, Monmouth and

other southern counties. These orchards, containing many thou-

sands of trees, were peach, apple and pear, in the order named,

and also a few^ plum and other of the usual fruit trees. His con-

clusions, based upon these examinations, are that the results have

been, on the whole, good, but very irregular, and he suggests sev-

eral reasons for this

—

first, too great a confidence in the killing-

power of the material, leading to a careless application, and the

belief that it would work around an}^ branch and through any

mass of scales, however thick; second, used at the strength of

1 to 20, the mixture contained only a small percentage of oil, and,

unless very thoroughly applied, not enough actual oil reached the

tl-ees to be effective; third, the mixture dries rather rapidly and

does not leave any deposit or mark to show where it Avas applied

;

as a result, unless the work is very carefully done, some parts of

the tree are apt to be missed. That the material will do the work,,

where thoroughly applied, was shown in numerous instances. As

an illustration, a badly-infested plum tree was sprayed to a drip,

with the result tliat in the midsummer following it was yet free

from live scale. This was one especial instance in a large orchard

where it was intended to give the material a severe test, the rest

of the trees receiving a more moderate treatment. It simply

meant that where enough of the material reached the tree it did

the work required. In all cases it mixed well Avith water and

sprayed nicely, for which reasons and the ease of application it

was much liked.
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''The result of the work is that some who have failed with it will

spray Avith lime, salt and sulphur the coming season; others who
had fair success with it will give it another trial, while those who
were successful will continue to use it. In all cases I have urged

very thorough work and a stronger mixture, and from all I could

learn I believe the tendencv to be in this direction the coming sea-

son."

In a number of cases two applications, fall of 1905 and spring

of 1906, were made, and usually with excellent results. In others

"Scalecide" was applied in fall, and lime, salt and sulphur in

spring, and in one large orchard, so badly infested in 1905 that the

fruit was largely unsalable, the insect was almost completely eradi-

cated. The owner referred to this in a letter dated in Xovember;,

when he mentioned the scale as a ''rare bird" on his place.

On the Experiment Orchard **Scalecide'' was used in the fall of

1905, and the trees remained in excellent condition throughout

1906, as appears hi another part of the report.

An orchard of large apple trees, veiy badly infested, located not

far from Xew Brunswick, was sprayed with a 1 to 20 mixture

through the Niagara sprayer belonging to the Station, under Mr.

Dickerson's supervision, in the fall of 1905, and again early in.

April, 1906. Examination made Xovember 1st In' Mr. Dickersoa

and myself shoAved some trees almost entirely clean and others,

badly infested the year before, in very fair condition, all the fiiiit

seen being fairly or altogether clean. It was also noticed here that

the last year's scale covering still remained plastered on many
trees, giving the appearance of a worse infestation than actually

existed.

The Dickerson peach orchard near Chester, Morris county, con-

taining between five and six hundred bearing trees, variably in-

fested, were sprayed Xovember 9th to 11th, 1905, with the 1 to

20 mixture, and the trees remained in good condition throughout

the season, though by no means free from scale at the end of the

season.

Experiments wei'e also made with the mixture as a sunmier ap-

plication on apple, peach and plum, with the result that it can be

used after midsummer with good effect and a fair degree of

safety, but on the whole such applications are not advised except

on trees so badly infested that the life of the tree is threatened.

38
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Reeommemdations.

The net result of all the work done bv or throusrh the officei and

in t)ic orcliards under all sorts of conditions by all sorts of men is

that confidence in the mixture as a scale^killer is justified. But to

obtain reliable results, the 1 to 20 mixture is too weak. It contains

only about 3V> per cent, of actual oil, and this will not be sufficient

to penetrate a thick layer of scales; 1 to 15 will be much moTc

effective, and even that should be very thoroughly applied. Fur-

ther, because of the practical difficulty of reaching all parts of

large trees at any one application, two sprayings are advised, one

in fall and the other in spring. There need be no fear of injury

from even the most thorough applications at this strength.

TARGET BRAND.

"Target Brand" scale destroyer is a petroleum combination

made by the American Horticultural Distributing Company, at

Martinsl)urg, W. Va. I visited their plant in the late fall of 1905,

and by the courtesy of the president of the company, Mr. John W.
Stewart, and the then chemist. Dr. P. Karutz. I had an oppor-

tunity to examine the outfit for making and to learn the composi-

tion of some of the insecticides made by the company. In response

to my request, the photographs illustrating this report w^ere sent

me and also the matter in quotation marks in this account.

The plant consists of a three-story building fifty by one hundred

and lifty feet, in which the actual manufacturing is done, and a

one^story building fifty by one hundred, which contains storage

rooms for the mineral and vegetable oils, as well as engine and

boiler-room. The lower floor of the larger building is devoted

largely to the shipping department; the middle floor contains

laboratory, salesroom, shipping and finishing di^partments, while

the distilling, mixing and other manufacturing is done on the

third floor. A siding from the Cumberland Valley railroad nins

directly to the huilding and facilitates llie receipt of sujiplies and

delivery of products.

"This soluble oil is ('oui])osed of a coiuliination of vcgetal)le and

non-pcneti'ating miiieiMl oils, iiuule hy a very ex}iensiv(» and caretnl

as we - tedious process of blending and cooking. The fact that
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vre can only manufacture one carload per day will no doubt look

like a small one, in consideration of the amount of power and room

we have, but that is all that can be made with the present amount

of machineiy."

''We are also sending you some photographs of both the interior

.and exterior of our plant, which we trust will give you some idea

of the heavy expense that is necessary to make a good product.

Every department has to have careful and trained men in order to

insure a uniform product, and in fact it must be unifonn or it is

nothing. To insure this it takes the careful and ever watchful eye

of a good, experienced chemist, well versed in the handling of both

vegetable and mineral oils.''

''The product which we are now manufacturing is the result of

many years of hard work, careful study and endless experiments,

added to thousands and thousands of dollars spent to accomplish

the same. We have made dozens of different soluble oils and ex-

perimented with them, some of which were satisfactory so far as

killing the scale went, but left a damaging effect from the oil upon

the trees."

"We found that in order to make a product to kill scale it must

be done without penetrating, but by suffocation. At first we made

it with too much body and closed the pores of the trees, which was

as had if not worse than the penetrating, but after several more

years we got a basis which, from all appearances, seems to be right,

and is right to the best of our knowledge."

''The present product is by far the most tedious and careful as

well as expensive of all the different experimental products which

this company has made and applied on the two-hundred-acre ex-

|>erimental orchard which is run in connection with this plant."

At the time of my visit the factory at Martinsburg was not run-

ning, but I saw the machinery for mixing the oils and in the labo-

ratory was shown, in an experimental way, the combination of the

materials. A very high percentage of mineral oil is claimed for

this combination, and experimentally the combination can un-

doubtedly be made. Any process reducing the amount of the

emulsifier will reduce the price of the combination, of which the

crude oil is the least expensive material. Yet on this point Mr.

Stewart writes, "but owing to the very small margin of profit at

the present prices, we do not feel that it would be a paying invest-
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ineiit to increase the same," speaking in that connection of the

capacity of theiv ])lant.

I have no direct information as to the methods of testing the

material sent out or of controlling it, hnt have seen no reason to

doubt the nniformity of tlie irrochict. The same tendency to a

separation found in the other soluble oils is undoulitedly to he

provided for here, and all the ])reeautions recommended under

"Scalecide" should he observed with tliis material as Avell, though

the distillate employed as a base is different in composition.

'^Target Brand" is sold in ISTew Jersey and has been, used in

various parts of the State, hut somehow neither Mr. Dickerson nor

myself had any opportunity of examining trees treated with it,,

hence I am unable to speak of its merits from personal experience.

T see no reason why it should not he quite as effective as any other

of the oil ])reparations, and in speaking of "s^duble oils" always-

mean to include it under that ii'eneral term.

Kill-O-Scale.

I have no personal knowledge of the conditions of or manner in

which the manufacture of this compound is carried om In com-

position it approaches Scalecide very closely, but has a consider-

able admixture of free sulphur. This may, under some conditions,

add to the killing jxiwer of the material, but not to the extent of

doubling its money ^'alue.

All that has been said as to the manner of using Scalecide will

apply here as well, and there is no reason for believing that it will

not be quite as effective. Only a few places were found where

Kill-0-Seale was used, its price acting as a bar, and in none of

these instances was it used alone or so that its effectiveness could

be justly determined.

Soale-Skidoo.

A can of this nnncrial was sent in f«>r trial by the Gould Chemi-

cal Company, of Arlington, N. J., early in June, with the state-

ment that it had been successfully used by a number of persons

against the ])crnici(ius scale and other insects. Three addresses

were furnished, on request, of tliose who had used the mixture,

bu.t for a variety of reasons they were not followed up, the material

offering; a chance for a successful summer wash.
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A practical difficulty in securing dilution with water led to a
<rorrespondence in which it was learnt that it was proper to "add
the A\a,ter to the material instead of the material to the water.
'Our i>reparation is an oil emulsion, not a soap; neither is it

saponified in anv way." * * * "It should b© diluted with
water when ready to use, as all emulsions will separate after being
mixed with water for some time, although I have used it myself
after it had been mixed in spray pump for two or three days \vith

.good results.'' It was also learned that there was 95 per cent, of
oil in the enndsion, but that there might be a slight variation.

The nuiterial had a very decided odor of kerosene when opened,
and it was noted that there was a covering of clear oil on the sur-

face, which comliined with the sediment on shaking and then made
a thick, liglit reddish-gray emulsion. To test its stability, 22 cc.

was poured into a test tube and allowed to stand twenty-four hours.

It had then separated into four layers, as follows : First, at bot-

tom, 2V2 cc. of a dirty reddish-cream color; second, a film of

whitish cream between layers first and third; third, the mass ot

materia] of a lighter reddish-gi*ay and creamy in consistency, and
fourth, a thin layer of oil. All these combined readily on shaking,

but separation began again as soon as quiet was restored.

The 1 to 20 dilution was also tested, and to I2V2 cc. of Skidoo,

well shaken up, 2?j7Y2 cc. of water was added, making a total of

•250 cc. The material dissolved readily and formed an even milky
mixture with a slight scum on the surface. Within an hour there

was 2 cc. of clear oil on the surface, and after twenty-four hours

10 cc. of clear oil was on top—nearly all there was in the comln-

Tiation—and the 1>alance was a whitish watery mass. This could

not ho recombined, and after thorough shaking again the oil ri^se

to the surface.

August ISth, applied the 3 to 20 mixture to a small, very scaly

apple tree. August 25th, there was little iujury to foliage, except

at the tips on two limbs, which the leaves were distinctly burned
aud brown. There were plenty of larvip and recent sets.

September 29th, the same condrination was applied on a plum
and on a peach tree, Iwth pretty well infested by scale, l^ext day
the plum showed no signs of injury: there were jdenty of crawling

Tarv?p, and it was doul)tful whether more than the larvse actually

•crawling at tlie time of the applicatioii v'f>-"e 1^-iUed. On the pe;;cl7

tree the results were similar
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The Camden Mixture.

This is a combination bv Mr. E. O. Hnber, of Camden, Xgaf

Jersey, and was sent in for trial April 6th, 1906. It appeared to-

be a resin and petrolenm combination, which was unstable in char-

acter and separated on standing. Mr. Huber was advised of this

fact and sent a somewhat larger quantity about the middle of May,,

and this combination appeared to be stable.

The directions were to use it at the rate of 1 to 40 or 50 as a

summer mixture, 1 to 25 as a winter mixture, and successful use

was claimed in Burlington orcliards. It was to be shaken up a

little, tJien put in water gi-adually. at the same time agitating just

enough to dissolve.

The first test was for stability of the diluted mixture, and we
found that the coml)ination 1 to 50 would stand for several days

without separation, meeting every requirement that could even be
reasonably made in a practical use.

The next test was as to injury to foliage, and it was found that

at 1 to 50 and 1 to 25 there was no injury to maple leaves, these

being about as susceptible as any within our experience.

Owing to the small sample, as well as press of other work, no

orchard tests were made until August 4th, when Mr. Dickerson

sprayed a scaly plum tree with 1 to 20 and a scaly peach tree with

1 to 40.

Two weeks later the plum tree showed some burning effect;

some of the leaves were entirely brown and dry, others were some-

what scorched but on the whole the injury was not serioiis. As to

the scales, many had been undoubtedly destroyed, and that more

were not killed was due in part at least to the fact that the foliage

prevented the spray from reaching the infested wood. There were

quite a niunber of new sets and active larvre. As compared with

a neighboring tree of the same kind sprayed with Scalecide at the

same dilution, this showed a somewhat gTeater burning and rather

more recent infestation. Tlie ]>each tree was uninjured and so

were the scales infesting it.

September 29th, sprayed with the 1 to 20 dilution one small

bearing apple rather slightly infested ; one medium-sized bearing

plum badly infested, with many recent sets and active larvse; one
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medium-sized bearing plum of irregular growth and with some of

the branches very badly infested.

September 30th, none of the trees showed injury to foliage. The
apple had some fresh sets and some active larvae, but there had
been, undoubtedly, a material reduction. The first of the plum
trees showed very few active larvae, and such recent sets as ap-

jieared may have been there before the application. The second

of the plum trees showed quite a number of active larvse and fresh

sets.

On the whole this mixture has not had a suflicient trial to make
it fair to s}>eak positively. It is made up in very small lots only

and varies a little in composition, but at the rate of 1 to 40 or 1 to

50, as advised, it will prove absolutely ineffective, simply because

no combination containing so small a percentage of petroleimi can

do any good.

Meohanioal Emulsions.

Very much to my surprise Mr. Dickerson found the mechanical

mixture of oil and water in high favor and very effective in all

CAses. He writes: "The oil and water mechanical mixture has

been much more extensively used than the undiluted oil, and, so

far as I know, the material was crude oil rather than kerosene,

applied with a Kerowater pump. I have seen both peach and apple

so sprayed in several localities with excellent results. Quite a

number of the peach growers w^ill continue to use the mixtures, and

others who did use it, but are now using limei, sulphur and salt, did

not change because they had not been successful, but because they

feared that injury might come from continued applications and

because they believed the lime-sulphur washes to be more bene-

ficial to the trees. The tendency, at least in spraying peach trees,

is to reduce the proportion of oil in the combination. At first 25

per cent. Avas used, but now 15 per cent, to 20 per cent, is generally

employed. An orchardist near Lambertville furnishes a good ex-

ample of what has been done with this material. He started to

spray five or six years ago with the 25 per cent, mechanical mix-

ture on both bearing apple and peach trees which were more or less

scaly. He felt, however, that he was getting too much oil on his

trees and reduced it to 20 per cent. This year he sprayed some

young peach trees with 15 per cent. I saw the peach orchard which



coo XEW JEKSEY AGEICULTURAL COLLEGE

was first sprayed five or six years ago and every year since. The

trees are seven years old, in fine condition, very free from scale

;

they had borne well and had, when I saw them, so large a crop that

it was necessary to thin to prevent them from breaking.

"A White-Honse orchardist has had a similar exjierience and

now nses a 15 i>er cent, mixture of oil and water. But he says that

while he uses a smaller percentage he actually gets as much oil on

the tree, l>ecause he sprays longer and covers more evenly. He says

he has never noticed injury, and I examined the peach orchards

that had been so sprayed for several years and found the trees in

fine, healthy, clean condition.

''In one or two instances careless application, which resulted in

getting on tr.ty mucli nil, injured peach trees, but in general those

using the mixture judge the strength by the appearance of the

S]:ray and have learnt to recognize when they get either too little

or too much.

''Several of those using the Kerowater pumps say that they do

not always distrilnite accurately, giving a little too much water on

the start, but in gen(n-al the pumps seem to have worked quite satis-

factorily and to have given good results."

The interesting feature in this record is that a])plications on

peach, our most susceptible fruit tree, continued for five or six

vears, have caused no injuiw or accumulation of injury, though

from 15 to 25 per cent, of actual oil has been used. It is important

as bearing on the question of whether repeated applications of the

soluble oils can cause injury, and would indicate a reply in the

neo-ative, since these, as applied, contain only about 4 per cent, of

actual oil.

Crnde Oil.

Crude oil, in one form or another, is still considerably employed

throughout the State, the "insecticide oil'' of the Standard Oil

Company being the most usual. It is used by few peach-growers,

more by growers of apple and pear, and in some cases growers

that have failed to destrov the scale on tlieir large, bearing trees

with ibc lime, salt and snl]iliuv wash, are using crude oil with suc-

cess. !\Iost of the iiicii rliar use it now understand its ])enetrating

character, and know That while this makes it a scale-killer of the

first order, it als(^ makes it d:\ngerous to their trees when care-



^

Fig. ;i;i.

Crude Dil Spraying. Above, an orchard of old apjile trees, very scaly, cut back to
stul)s. drenched with undiluted oil, now free from scale and ready to bear clean fruit.

Below, apple orchard sprayed with undiluted crude oil in 1905, now loaded with fruit.

From original photos.
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lesslj handled. Personal experience has in many cases impressed

this upon men who are still using it.

Wherever the oil hits it kills, and if treated trees have not been

cleaned it simply means that they have not been thoroughly

sprayed. The undiluted oil also shows wherever it has come into

contact with the bark, and where I have found live scale on apple

trees sprayed with this material I could see just where the oil had

not been applied.. This is apt to happen where the grower is

afraid of getting too much oil on his trees and does not spray

thoroughly enough. Some growers have warmed the material be-

fore use and claim that it is more penetrating and spreads and

covers better than when cold.

Thus far I have quoted largely from Mr, Dickerson's report,

and the "I"' in the last paragraph is his. Personally I have seen

apple trees of large and medium size, so badly infested with scale

that they were beginning to die at tips, cut back and sprayed with

imdiluted oil, afterward recover and make good useful trees.

One case especially, in Burlington county, was brought to my
attention. "When I saw the orchard in the spring of 1905 I would

not have given a dollar for its chance of life. The trees were all

topped, some of them cut back to stubs, and all were bright

chocolate-brown and greasy. Some were starting out, but I would

not have been surprised to learn later that the orchard had been

cut out. The owner insisted, however, that the trees would come

out all right, and he was correct. The photograph here given

illustrates the condition of the trees in the summer of 1906, and

there was a crop of clean fruit on them. The rest of the farm was

cleaned up by a fall application of Scalecide, followed by lime,

salt and sulphur in spring. It is further suggestive that this same

man is constantly putting out more trees, with full recognition

of the fact that he will have to fight scale on them almost from

the start.

Kerosene liimoid.

Iv.-L. has not been very extensively used in N'ew Jersey, so far

as our observations extend, and only two cases have been actually

verified. In Salem county a nurseryman combines the treatment

of trees with the business of growing them, and charges ten cents

per gallon of applied mixture. Four thousand five hundred gal-
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Ions of K.-L. were used and in evei-y instance the application was
liberal, since there was no inducement to economy, and the dealer

rightly claimed that unless he was allowed to do Ihe work well

he could not guarantee a good result. The formula was five gallons

of kerosene, twenty jjounds of liraoid and twenty-five gallons of

water, making an actual proporti(m of one-sixth, or about 16 per

cent, kerosene. The oil and limoid were thoroughly mixed together

with a hoe, and then, by a like process, the water was mixed as

added, and what appeared to be a good combination was obtained.

Whenever the infestation was bad a second application was made.

So far as the examinations extended the results wore good, even

where only a single application was made. In onlv a few cases

they were unsatisfactory on old, bearing apples, but in one instance

this may have been due to rain coming immediately after the

spraying was done. The effect on the trees was not so uniformly

good. Apple and pear were safely sprayed in all instances; plums

were sometimes injured and young peaches were in some instances

killed.

The results prove that the Iv.-L. will kill scales where used

liberally, and will also kill some trees where enough oil gets on

them. It is fair to say, however, that the method of mixing was

unsatisfactory and not calculated to secure the best results as

against the scale or the greatest measure of safety to the trees.

To make an even mixture and get a real emulsion, stirring with

a hoe is not enough. There should be a thorough churning by

pumping the material back into the tank until it has all passed

through the pump at least once and has been forced through the

nozzle back into the mixture again with pressure enough to stir it

up violently. The injury caused was probably due id free oil con-

tained in the spray as applied.

In Passaic county an orchard of abo\it one hundred and thirty

large apple trees was treated for two years in succession with the

combination containing about 20 per cent, of kerosene. At the

date of inspection, ]\tarch 22d, 1906, the trees seemed to be in

very fair condition, and very little living scale was observed.

Later examinations were not made, owing to press of otlier work.



EXPERIMENT STATION EEPOET. 603

Carbolic Aoid.

This material is not new as a scale^killer, but was tried and

abandoned for various reasons soon after experiments began in

New Jersey, Nevertheless, reference to it cropped up again in tbe

''Rural New Yorker" and the "American Agriculturist," two of

the agricultural papers most widely circulated in New Jersey.

The note in the "Rural New Yorker" was as follows

:

"An Annandale writer in the High Bridge "Gazette" says:

Several of the peach growers in this section are applying crude

carbolic acid to their trees to kill the San Jose scale. John Shurts,.

of this townshiji, tried this remedy for the scale last year, and says

it is a complete success. The acid is applied with a brush to the

trunk of the tree to about three feet from the base, when the sap is

rumiing up. It is claimed that the acid gets into the sap and is

conveyed to all parts of the tree, killing every scale on it. The

growers claim that the fruit is not affected by the acid, while the

trees are much invigorated. Jeremiah Hall, of Stanton, was the

first to discover the value of the acid as a scalecide. The advantage

of this treatment over the old is that it will kill the scale after a

tree has become affected with it, while nearly all of the old reme-

dies were merely preventives."

The note in the "American Agriculturist" was longer, but cov-

ered the same subject

:

"A Hunterdon county man, J. H. Hall, has come out with a

new remedy for the San Jose scale. It is crude carbolic acid

simply brushed on the trunk of the tree. He and two other fruit

growers personally known to the writer have tried it for two sea-

sons, and give strong testimony to its beneficial effects. According:

to their experience, it means the entire riddance of the tree of this-

insect pest, but hciw it does it is not explained. Whether it is the

persistent fumes of the stuff constantly arising through the tree-

top, or whether it works some slight change in the sap of the tree

which makes it unwholesome to the scale, can as yet be only sur-

mised.

"The latter version is usually considered among the impossibili-

ties, but reports of some recent experiments on the current number

of the 'Scientific American' do prove that chemicals may enter the

sap of a tree and have effect on its health. This, taken in connec-
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tion Avitli rhe fact that insect life is sensitively affected by the food

on what it lives, may lead into a new field of investigation.

"The originator of this carbolic treatment says that it is neces-

sary to merely paint a band of the chemical aronnd the trunk.

This sounds much like qnackery, but the disinterested testimony

of those who have tried it and llie cheapness and ease of applica-

tion of the remedy makes it worthy of a trial.

''Farmers in these parts have mostly given up their apple orch-

ards, but there are still quite a number of peach orchards kept in

condition by the lime, sulphur and salt treatment. The only peach

orchard I have seen, however, that looks like the old-time vigor

and health is the orchard of Mr, William Hoffman, near Lebanon,

X. J. He has used nothing but lime and sul])liur mixed without

boiling.*'

^Ir. Dickerson was detailed to look into the matter and he found

]\Ir. Jeremiah Hall, wlio very kindly drove him to all the places

Avhere the carbolic acid had been used, and showed also his own
trees where the original experiments were made. The publications

above quoted were made early in .Tune, before scale^breeding had

started ; the examination by Mr. Dickerson was made August 1st,

when the second brood was on the move, and when infestation was

much better marked where it existed.

Of the trees examined, including the usual orchard fruits, some

kad received belts a foot wide, and from that varying to the whole

trunk and the bases of the branches. Crude carbolic acid, "best

quality obtainable," was used, and wherever it covered the insects

it has killed them, without apjiarent hanii to the trees in any case.

There was no case, hoA\e^'er, where any interference with normal

breeding was observed outside of the directly treated space, and on

most of the trees an abundance of crawling larvae and living sets

was seen. Mr. HalTs own trees were but slightly infested, but

tlierc was no evidence that they ha.d ever been worse, and seem to

constitute one of those curious exceptions to the general suscepti-

bility that are sometimes discovered. A marked instance of that

-was noted in Montclair, where a series of infested plum trees be-

came almost entirely free during the past winter, though no treat--

ment whatever was made.

In late fall, while making nursery inspections, Mr, Dickerson

ran aercss an apple orchard of some size in another section (^f Hun-
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terdon coimty wbicli had been treated to a carbolic acid banding
earlier in the season with absolutely no good result.

The only direct experiment was made by Mr. Dickerson on a

small bearing peacb, very scaly, the trunk of which was painted

with the crude carbolic acid Augiist 23d. On September 29th

there was no ijerceptible injury to the bark directly, or to the

general health of the tree, while there were 2>lenty of living scales

with fresh sets and crawling larvas all over it. The same tree was
made the subject of another experiment on the later date.

It is a very attractive idea to treat the scale in so easy and inex-

pensive a. manner, and some farmers have suffered so much loss

that they are ready to grasp at almost anything that promises

relief, especially if it is easy to apply and involves no labor in

IDxeparation.

Dr. B. D. Halsted, the botanist tO' the Station, informs me that

the outer bark takes no part in feeding a tree, and that there is no

circulation through it. The sap is carried through the layer ber

tween bark and wood and only the liquids pirepared b}' the root-

systeni are carried through it. It would be impossible for carbolic

acid tO' enter unaltered into the general circulation, and even if

all that could soak through the outer bark was carried into the

sap as rapidly as it worked through it Avould be so diluted when it

reached the leaves and twigs as to be imperceptible.

Carbolic acid is a good insecticide for some purposes and will

kill the pernicious scale when applied to it, but there is no evidence

at present that it will kill in any other way.

"Whale Oil Soap.

This well-tried material has been used as a winter wash in a

very few cases, although frequently recommended and sometimes

used as a. summer application.

One large peach orchard had been treated with soap for two

successive winters, but in 1905-06 a change- was made to the lime,

salt and sulphur wash. When examined by Mr. Dickerson the trees

were in excellent condition and the orchard was very free from

scale.

In another locality some large, bearing plums had become so

scaly that it was a question A^'hether to take them out or let them
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st^nd. The latter was finally decided upon and they were thor-

oughly sprayed with whale oil soap. "\Mieu examined in midsiim-

luer the trees were gTowing well, appeared to be in thrifty condi-

tion and very little live scale was apparent.

The excessive cost of the applied mixture is one of the chief

objections to it, and the results have not always been so uniformly

good as the above record indicates.

Canstio Soda.

Mr. Dickerson's notes are as follows: "Caustic soda, which was

used bv a number of sn^-owers a rear or two ago, is not being: used

by any one at present so far as I know. One year's experience was

enough to show the inetfectiveness of the material and the general

comment of those who used it is
—

'Just one year behind in my
orchard.'

''

TREE TANGLEFOOT.

This is a preparation made by the O. v!c W. Thum Company, of

Grand Rapids. Michigan, who are also the makers of the sticky

tly pajx'r sold under the same "Tanglefoot" term. It is of the con-

sistency of soft putty, spreads readily with a trowel or wooden

spatula and remains sticky for a long period when exposed to the

outer air.

The material is recommended for banding trees where it is de-

sired to prevent insects from traveling up or down the trunks, and

a considerable quantity has been used in Massachusetts for banding

trees in gypsy moth work.

I had the opportunity of seeing the treated trees during the

season of 1005, and it seemed to me that some of the younger,

smooth-barked trees had been injured, and I so informed the manu-

facturers in the course of correspondence. Meanwhile the material

liad l>een used in California on a great variety of fniit trees, and

seemed to have been of indirect benefit in checking one of the per-

nicious scale insects.

It appears that one of the parasites of. the scale insect is paitieu-

larly liable to destruction by ants, and as ants occurred abundantly

in all orchards and were constantlv. on the trees in great numbers.
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these scale destroyers were themselves destroyed by the ants to such

au extent as to render them ineffective as aids to the fiiiit growers.

^'Tanglefoot" applied in a continuous band around the trunk

formed a barrier which could not be passed by the ants, the scale

destroyers were free to develop undisturbed, and this resulted in a

marked decrease of pernicious scales with a promise of their total

(elimination. Reports from growers and inspectors were unifonnly

to the effect that "Tanglefoot" caused no injury to the banded

trees, and correspondence with the Massachusetts users failed to

show any case of ol>vious injury caused by the material.

To put the matter to a direct test in 'New Jersey, the manufac-

turers sent me, early in the season, four buckets of "Tanglefoot,"

which were sent to Horace Roberts, Moorestowii, Burlington

county ; John S. Collins, Moorestown, Burlington county ; Henry

Pfeiffer, Cologne, Atlantic county, and Joseph H. Black, Son &
Qompany, Hightstown, Mercer county.

To each of these parties a letter was sent explaining the pur-

port of the experiment, and they were asked to make the necessary

observations.

Mr. Horace Roberts used the material on apple trees of good

size and in bearing condition. When seen by Mr, Dickerson dur-

ing the summer there was no sign of injury to the trees and no

Appearance of any beneficial eft'ect as against the scales.

Under date of November 3d, Mr. Roberts wrote that " 'Tangle-

foot' still sticks to the trees, but I do not see that it hurts them at

iill. I am unable to tell whether it helps with the scale or not, for

the scale is a very rare bird here now."

Mr. John S. Collins reported, October 26th, that he had used

the "Tanglefoot" on peach, pear and apple. There was no appear-

ance of injury at that time, and, on the other hand, no apparent

benefit had been derived, so far as lessening scale injury is con-

cerned. The material remained sticky enough to prevent insects

from crossing it for some time after it was applied, but at the

time of the report it had hardened so that it could be readily

crossed by any species.

Mr. Henry Pfeiffer reported, under date of ISTovember 1st, that

on June 1st he had applied the "Tanglefoot" in a band ten inches

wide and one-quarter inch thick to one cherry, one apple, one

peach, two pear, one quince, one chestnut, one tulip tree and one
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oak. Jiiiu' lM, lie a[ii>li('«l it similarly to twenty-four young apple

trees two years planted, in alternate rows ^\itll check rows between.

June 4tli, applied to fifty pear trees, partly infested with scale.

Sijce of trees, one to four inches in diameter, witli check rows

between.

July .jtli, all the trees were examined and the material was
fonnd in fairly sticky condition. No apparent harm to any tree,,

but the treated apples had fewer plant lice than the eheck rows.

August 1st, the trees still showed no trace of injury, but the

banding had hardened sufficiently to make it desirable to retouch

with additional material. The treated pear trees shewed no differ-

ence in scale infestation as compared with the checks, but the

treated apple trees Lioked uniformly better, owing to the smaller

amount of plant lice infestation.

October 1st, no injury showed on the treated trees, but the scaly

specimens were now so badly infested that active measures were

necessary, and they were sprayed very soon afterward with whale

oil soap stuls, at the rate of one pound in two gallons of water.

The "Tanglefoot" was retouched where it had hardened.

November 1st, no treated tree of any kind showed injury or

benefit from the application. Mr. Pfeiffer states that he will con-

tinue the experiment another year.

During the latter jtart of the season !Mr. Dickerson saw the

treated trees of the Joseph II. Black & Son farms at Hightstown,

and determined that in some cases material injury had been

caused. He requested that the subjects be kept under observation

and report made later.

October 5th, the following report was made : "The black walnut

that was broken by the wind continued to die down as far as the

mixture was applied. The mulberry does not seem to be affected

in any way. Sweet cherries do not seem to be affected. Paragon

chestnut shows an enlargement where the material was applied on

a yoinig tree. An American chestnut that was older does not show

much effect as yet. Peach trees show two separate effects ; one is

to soften the bark and change the color of it and on one tree it is

plainly destroying the bark. On a plum tree of a European

variety we find that it is having practically the same effect as on

the peach, and on a prune tree we find that the bark is made

brittle, and yet spongy-looking. A quince seems to have been

affected the same as the prune. A Japan walnut does not seem
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to be damaged at all. A pear tree lias a tritle of the spongy look

to the bark, but not so bad as the prune. The large apple tree

does not show any effect that won Id indicate injury. We would

never advise its use on fruit trees, especially those belonging to

the rose family. Xeither would we think it entirely safe on nut

trees.

On the whole, judging from observation and experiment, '"Tree

Tanglefoot" may be considered safe on all the ordinary shade and

forest trees when well out of the sapling stage, and that is more

especially tnie of rough or scaly-barked trees. On smooth-barked

trees the danger is greater until they are well grown. On apple

trees there seems to be little danger when the trees are well grown,

and the same is probably true on pear. On young fruit trees I

should be afraid of it, no matter what the variety. It is quite

possil)le that some of the younger apple trees treated by Mr.

Pfciifer may show bark injury on closer examination, and, if none

is caused now, it may develop in the course of another year if the

application is continued.

As to the field for a sticky banding, that is a large one in cities

where the tussock moths are to be dealt with, and it may become

a very useful material if it becomes necessar}^ to fight the gypsy

or brown-tail moths in Xew Jersey. The results noted by Mr.

Pfeiffer on the apple trees will make necessary a closer observation

of the plant lice that feed on the tips to determine what natural

checks are operative and how these, in turn, are affected.
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Fig. 1.

An interested audience. One of the attendants on collections in town lot pools, r. iiipini.''

( -!/!roftrh, C. Jaiiuiicensii' and Aiiophelrf are found in such pools. From an original photo.



REPORT OF THE MOSQUITO INVESTIGATIONS

IN 1906.

BY JOII]N" B. SMITTl.

During the fiscal year, xvovember 1st, 1905, to October 31st,

1906, the sum of $o,500 was avaihible for the purpose of continu-

ing Avork under chapter 80 of the laws of 1905, and the sum of

$0,000 was available for the jnirpose of aiding communities that

might wish to take advantage of the provisions of the law. Of the

latter sum, $500 were assigned to the city of Elizabeth and $375

to the borough of Atlantic Highlands ; the balance was turned

back into the treasury.

The writer has been continued as executive officer under the law,

and all investigations have been made under his direction. As

field assistant especially for marsh Avork, Mr, H. II. Brehme has

l)oen continued, and as field assistant for inland Avork and to take

charge of the laboratory experiments, Mr. John A. Grossbeck has

also been retained.

The fish inA^estigations and experiments referred to in the previ-

ous report have been concluded by Mr. W. P. Seal, and his record

and conclusions form ]>art of this report. Briefly stated, the ex-

]icriments have not been as successful as Avas hoped and expected,

and it is decidedly questional)le Avhether the top minnow, Gam-

hiisia affinis, can be made a permanent inhabitant of any of the

natural Avaters of the State, although this does not mean that it

may not have a field in artificial Avaters not stocked Avith preda-

iovY fish.

Each summer offers climatic peculiarities of its oavu, and that of

1900 Avas no exception to the rule. After a normal spring and

earlv summer, during Avhich Xe^^•ark and Elizabeth secured the

full benefit of the marsh Avork by the absence of the flights that in

(613)
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tlic ]):ist lillcd tliosc ciiics in May ami June, came a period of

almost daily fains. V\"\\\\ tlicsc rains came also oppressive, sultry^

liiiih tem])('ratiir(\ and all iIkisc factors that make for rapid and
})rolitic breeding' of the comnKin lionse mosquito, Ciilex pipiens.

The result was that dtirinu' all of midsnmmor this species increased

in nnmbors where ordinarily few if any canu^ to maturity. It was
not all a. misfortune, iKtwcvcr, sinc(^ it attracted attention tO' many
breeding places that would otherwise have been overlooked and in

several places called attention to the necessity for local work. In

the reports on special localities these matters are more jiarticularly

referred to, and the report on Mount Holly is t}i>ical of «conditions

that exist in many other places in the State.

A dire<,^t result of this ac(*umulati(m of specimens during the

jatt( r ])art of the seastm is that there are at present writing great

nnmU-rs of these house moscpiitocs hibernating in th(^ cellars in the

localities where they were abundant during the sunnner. These

S]iecimens will furnish the start for the season of 1007, and, if left

undistnrbt'd, will ])rovide for an abundant early crop if the weather

is at all favorabh'.

it is quite ])ossible to kill otf a very large percentage of this

hibernating series—all impregiiateil females—and every specimen

kilhnl off means a potential 200 to -iOO new crop. In the report

f(U- 1!>04 it was shown that powdered stramonium or "Jimpsou

Weed'' may be used as a fumigant to kill off the dormant speci-

mens, and on a. later page the nse of the ''Cnlicide" employed at

New Orleans in the Ciinipaign against the yellow fever mosquitoes

is described. Outfits for fumigating with this material ai-e so very

cheap that every local board of health could afford a dozen or more

to be loaned to those who wish to treat their cellars. In fact, who-

ever has an alcohol lani]) (•aw make the outtir at a cost of ten to

tifteeii cents, sinci^ an eight-inch section of an ordinary stove pipe

furnishes the main part of it.

Attention was also directed to the part played by several sylvan

or M'<x)ds mosquitoes, which also were unusually abundant in some

of the hilly ]iarts of the State. These species have only a single

brood annually, emerging in late A]n"il, but some of them live on

until midsumnuM-, and are a nuisaui'c in the wotnlland and on

]H>ri*hes of lunises surrounded by trees near their haunts. In the

account of the investigations nuide near Short Hills and Millbuni

and on the shores of Lake Hopatcong, specific reference is made to
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these forms and to the methods of dealing with them. The fact

that there is only one brood to be dealt with simplifies matters in

one direction, but it also makes it necessary to take measures so

early, before adult mosquitoes are ordinarily seen about, that there

is great danger of slipping by the proper time.

The Staten Island marsh area, w^hich has been referred to in

previous reports, has been eliminated as a danger to Xew Jersey.

The Xew York Department of Health secured an appropriation

sufficient to drain all the marshes on that island, under the direc-

tion of Dr. Alvah TI. Doty, the health officer of the port of Xew
York, and practically no salt marsh mosquitoes can come from that

territory in future. The work has been carefully followed through-

out the summer by Mr. Brehme, and a more detailed reference

follows.

All the preliminary work necessary to a prompt action under

chapter 134 of the laws of 1906 has been done, and there seems to

be no reason wh}^ a large section of the State near the centre of

population should not be cleared during the summer of 1907.

The Jersey City Meadoxir.

The Jersey City Board of Health has in the past manifested a

great interest in the problem of ridding the territoiy within its

jurisdiction of mosquito-lireeding places, and during the early

months of the year matters looked favorable for securing the funds

necessary for the drainage of the salt marshes. April 13th, the

meadows were therefore carefully examined and the board was

advised of exactly what work was to be done, where a beginning

should be made to secure the maximum effect early in the summer,

and the amount that would be required to do the work with the

percentage that would be available from the State appropriation.

The expected funds did not become available, however, and nothing

was done to carry out the recommendations made.*

June 28th, the meadow was visited and found to contain a small

brood of adults, mostly cantator, and the fourth of the season, while

in the pools young lar^^ae of brood 5 were present. The marsh was

not again visited until August 22d, just after brood 6, the largest

of the season, had made its appearance. This was nearly all

* Since writing the above, .$2,.500 has been appropriated by the city.
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caidcUor, scarcely 1 ]^or cent, (yi sollicilan.s bcinu' ajipareut. A high

tide had just covered the ine^adows and left matters in excellent

slia]>e for brood 7. Jjrood <» migrated north, n]i' the valley of the

Hackensack to Xoav Dnrham, where only a few examples were

fonnd, and np tlic valley of the Passaic to the mountains near

Paterscn, where they were taken in great ahnndance, The bulk

of the brood remained at Arlington, however, and mosqnit'ses were

very ])lentifnl there on August 21st.

Hot, sultry weatlun" favored hi'ot'd 7, and it Avas on the wing

August IJOth, only from ten to twelve days after brood 0. There

were alxmt 70 ]ier cent, rniifator to 80 per cent, sollicitons. and the

prevailing southwest wind carried almost the whole output into

Jersey City.

"Brood S was much smaller and was found on the wing Septem-

her 17th in tlu> proportion of 60 per cent, caniaior to 40 per cent.

soUlcitans. Its fligbt was not traced nor was the meadow again in-

spected ]n'i(n" to Xovember 1st.

Neivarki

Xewark and its vicinity has been kept under close observation

for several reasons. Fusi. it is matter of veiw great importance

that the work of the ditches should be watched to note Avhat de-

terioration, if any, take< idace, whether there is any impairment of

effectiveness and whether they are sufficient in size and number

to meet the requirement of the seasons as they vary from year to

year; second, encroachments upon the marshes are made each year

by. the growing city and careless interference with the drainage

-cheme might easily change a safe area to a mosquito breeder:

llihd. the city of Xewark maintains an inspector on the nnirshes

throughout the season, and it was desired to make use of his ob-

servations (ui the habits of marsh S]>eeies ; fourth, it was desired

to determine the location of the local breeding places and to assist

the local authorities in their efforts to lessen the pest.

The general results were that the city of Xewark was. almost

t< tallv free from salt marsh mosquitoes during the early part of the

summer, and later <ndy a few were found from the Elizabeth or

Jersey City nuirshes. The frequent rains and hot, sultry weather

during a portion of the sunnner was unusually favorable to the
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development of the eoiimioii house, mosquito, Cidex jiipiohs, and

this was present in akogethcr unusual abundance late in summer.

Tlie wliol^ matter was in the hands of Mr. Brehme, and he

reports a total of twenty-nine inspections during the season with

the following re'sults

:

January 11th, investigated the work in progress at Bound creek

to learn whether the dredgers were interfering with the drainage.

Found that ditches had been dug outside the embankment limiting

the area to be tilled and no interference.

April Oth, found a new railroad embankment being run across

the Hamburg Place section of the meadow without regard to the

drainage scheme, blocking ditches and interrupting the course of

a creek, which threatened -to tuni a safe meadow into a bog hole.

The board of health was notified, and thev, in turn, served the

offending railroad eumpaiiy with notice to restore drainage. This

order was evei^tually complied with, as insiK-etions made April

21st and 20th determined.

April 2Ith, an investigation was made as to the effect of some

dumping operations on one of the drained sections, and it was

found that this, too, was being done without regard to the drain-

age. Tlie contractors were ordered to cease dumping and a new

outlet was established into the bay, so that live water was ad-

mitted into the ditches. Tp to this time the meadow was in good

condition everywhere, and no mosquito breeding was going O'U

anywhere.

May 7th, the Bloomfield avenue area was inspected. This in

previous years had been a breeding place for a number of the

spring species, but was now so densely overgrown that only a few

insigiiifieant pools renuiined, and in these only a, few C. camadensis

larva.^ were found.

]\ray 14th, an evening tour was made to determine whether any

si)ecimens from the salt nuirshes were to be found. Only isolated

examples could be found, Avhere in previous years, at the same

season, they criuld be swejA up by the quart, in stores.

May IGth, the lower section of the city was inspected for the

])oard of health, to determine whether a suspected area was a

bi-eeding place for salt marsh species. The area was found to be a

fresh-water swamp section, without indication of present mosquito

danger

.
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Niglit insjjectioiis were continued ]\r:iy KJtli and iTth, and only

isolated examples of cantator were seen. People were sitting out

everywhere, in coinfort, and no one was fighting moslpiitoes.

May 26th, the marsh was found dry, free from mosquito-breed-

ing places, and even on the Ebeling tract Mr. E.rhard had little

trouble in killing olf the small brood that hatched there. Then
came a two-days rain, measuring 3.16 inches, and the marsh was
again examined May 29th. Everything was covered with water,

but the ditches were working properly, and on the 31st all the

water was gone except in a fcAv places, where so little remained that

its disappearance w-as a matter of hours only.

There was a very high tide June 12th, and on the 13th it was

found that the Hamburg Place area had been covered, bringing

up "killies" everywhere ; the ditches were working properly and

Mr. Erhard was removing such driftage as was likely to obstruct

the free outflow of water. All the other areas were already drained

clear and no pools remained.

June 18th, a city inspection was made over areas where pipiens

had been known to breed and it was found that the local board had

done good work, oiling some places and filling others with earth

or ashes, so as to dispose of them finally.

A period of high tides being in progress, the meadow was

visited June 19th, and found to lie water-soaked, with all depress-

ings full of water, only a few of them with "killies.'' June 24th,

the meadow was again dry except on the Ebeling tract, on which

there was quite some water containing scattering larvge. A few

of these developed into adults before the water was all off, but

none developed elsewhere on the meadow.

June 27th, the Bloomfield area was again visited and eighteen

larvae were found after the closest kind of collecting. These were

C. terriians, 12; C. sylvestris, 3; Psorophora cilmia, 1; Ano-

pheles sp., 2. An inspection of Branch Brook Park was made
during the same day and larvas were found in some of the catch

basins. The secretary of the commission was notified and there-

after these places were regularly oiled and no breeding was per-

mitted.

July 3d, the fourth marsh brood was on the undrained meadows

and the Newark areas were visited to see to what extent it was

represented. Only on the Ebeling tract was any breeding going

on, and even that was so scattering that little could be determined.
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It was estimated that 75 per cent, of the insects were cantator and

25 per cent, were sollicitams. A month later no breeding was found

anywhere on the meadow.

August 12th, an inspection was made in the southwestern ]3art of

the city to locate breeding places of C. pipiens, and several cellars

of houses in course of erection were found filled with water and

swarming with larvse and pupaB. This had been cured on the 24th,

and the filling of pools and similar places was continued.

August 25th, no breeding was found in any of the public parks

and in Branch Brook only a few cantator were discovered, obvi-

ously migrants from the Jersey City meadows on a northeast wind

of several days' duration.

August 29th, the marshes were dry and safe, except on the

Ebeling tract, wdiere a few larva:-, were found, and even there

nothing was found September ISth. On the 19th a toiir of the

city showed that the board of health inspectors were still running

down and eliminating local breeding places and that conditions

were everyAvhere better than ever before.

September 2 2d, the first high tide of the fall came in and the

meadows, which were dry in the morning, were completely flooded

soon after noon, but with the flood came the "killies" in shoals to

take care of any larva? that might hatch.

October 1st, it was found that another railroad spur was being

built without regard to drainage ; the matter was reported by Mr.

Erhard, and the company, in response to orders from the board,

built a culvert that preserved the drainage. On the 6th the meadow
was in good condition, but it was found that near the boat-houses

along the bay shore barrels and boats containing water were swarm-

ing wdth larvse of C. pipiens.

The marsh drainage work has stood the test of a very severe

season perfectly, and Newark was freer of marsh mosquitoes than

ever before.

Some sections of the city remained practically free from mosqui-

toes until late in the season, while others were severely infested,

but in those cases it was the local breeder pipiens that was in fault,

and the board of health did excellent work in locating and abolish-

ing places that in ordinary seasons would not be dangerous, and

are now finally done away with. It was also practically demon-

strated that boards of health have ample power to enforce their
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orders couconiiiii:' tl)t'. ])rt'scr\';iti()n of drainage even against rail-

roads. .\t'ter a few prosecutions for interfering' with ditelies, liav-

rnakers on the meadows lunx' found it ad\'isal)lc to l>ridg'o them,

wherever it is necessarv to drive across.

Elizabeth.

Fewer mosquitoes liatclicd from tlie Elizabeth meadows than in

any previous years, and that is largely due to the drainage work
done under the direction of the board of health of that city during

the two or tliree years last past. Elizabeth took advantage of the

State law and secured in 1905 $500 of State aid by an appro])ria-

tion of $2,000, and in li)06 nearly the same amount by an appro-

priation of $1,500. In addition, the Central Railroad of Xew
Jersey contributed the sum of $1,000 in return for certain desired

concessions, so that altogether about $5,500 have been expended.

Previously, and indeed this was the first marsh work in the State,

ditching had been done along the Elizabeth river, so that a great

deal of the worst mosquito-breeding territory has been completely

eliminated. At the present writing a large section of the marsh
area east of the Xewark branch of the Central railroad, nearest to

Elizabethport, is completely drained. Great ditch has been

cleaned and deepened Avhere needed ; a wide, deep ditch has cut

off angles, and a connecTion with a branch of Woodruif creek has

established a tidewater circulation whicji replaces the former stag-

mmt condition. Two tide^gates, now in process of building, will

prevent future overiloiw of the southwestern part of the meadow,

and will lower the water level materially during the ensuing

winter.

]\rr. IJrchme's reports shovv' that he made twenty-three visits to

tlie meadows during the season, and he states that brood after brood

was killed off on the drained area, materially lessening the output

of the meadow as a wh(il(\ The surface was covered with eggs, and

whenever tick' oi- h('a\y rains filled the depressions, larvie appeared,

li\-ed for a day (u- two, and then 1)y the niillidus llicii- liudies cov-

ered the surfaci^ of thc^ dvied-off soil.

The first tri]) was nindc A])ril liMh, with Mi'. Lnnis J. IJichards,

the health inspector of the city, to (k'terniinc the amount of work

that still remained to be dou(> on the Kli/.abeth rivei- section.
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Larvrp of the first brood were then observed, but no espeeial notes

were made as to kinds or proportions.

May 10th and 11th were spent in laying ont the ditch system

with ]\[r. Kichards, and a very hirge number of larva? and pupa*,

forming brood 2, was observed. This brood hatched about INIay

15th, and was followed along the Elizabeth river, through Eliza-

beth, Aldene, Salem, Thiion, Springiield and Maplewood, which it

reached May 21st. The brood may have reached Summit and ex-

tended even further inland, but was not followed lieyoiid the First

mouutains. It was caniator almost entirely.

June 1st, after a ]>eriod of low tides, many pools were dry on

even the undrained meadow, and a large portion of brood Iso. 3,

which was then in the first larval stage, was killed off. The entire

night was- passed on the meadow with Mr. Erhard, and 278 mos-

quitoes—130 cantatoT, 148 sollicitaus—were captured biting. The
object was to determine the queistion of the hours at wdiich the

insects were most active, and the following table shows that clearly.

All the specimens were those attacking Mr. Brehme only, and the

fact that there were so few shows in itself how much better condi-

tions were than in past years, when counting woaild have been im-

possible. The night, it should be said, w^as warm and without

wind

:

Between the hours— Cantator. SolUcitans.

5-6 P. M 16 9
6-7 " 2.3 19
7-8 " 30 27
8-0 " 13 14

9-10 " 5 7

10-11 " 1 1

11-12 " 2

12-1 A. M 1

1-2 '• 2

2-3 " 2
3-4 " 1 3
4-5 " 14 20
5-6 " 22 46

130 148

It appears, therefore, that as between the two, solUcitans seems

to have a period of rest during the middle of the night, but is much
more active than caniator in the morning hours. And the proper-
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tion is gToater tlian sIkuvii 1)v the tigiircs, because the actual nuui- '

ber of caniator on the meadow was as about 8 to 2 of sollicitans.

Tlie advance guard of brood .'] emerged June 10th and 11th and

left tlie meadow almost immediately. A few were seen in south-

western Xewark on the loth and some of them got as far as Indng-

ton, which seems to have been their migration limit. A high tide

on the 12th flooded the meadows and brought up "killies" enough

to wipe out fullv half of the full-grown larvae and pupee that re-

mained in the pools. What remained was on the wing on the 20th,

and this section reached Short Hills and the South Mountain

Reservation June 25th, when nine caniaior and five soUie'dans

were taken there. Newly-hatched larvse of the fourth brood were

found June 24th, on the 29th they were nearly fully developed and

a few pupee had formed, and on July 3d the adults were on the

wing. They moved inland slowly and reached Short Hills about

July 12th. Twenty-one specimens were captured there on the

14th. Caniaior and sollicUans were almost equally represented in

this l)rood. Brood 5 was another small one and was found on the

meadow, becoming adult between July 25th and 28th. It was

about 80 per cent, caniaior to 20 per cent, sollicitans, and did not

get inland further than Irvington.

August 10th, the meadow was in normal condition, the drained

area with only a few odd pools containing larvae, the rest with

larva? of brood 6 full grown and pupating. August 13th this

brood hatched, 85 per cent. sollicUans to 15 per cent, caniaior, and

left the meadow almost immediately. Before the meadow was

reached from JSTorth Elizabeth hundreds of sollicitans w-ere en-

countered, while on the meadow itself comparatively small num-

bers only remained. This was a large brood and easily followed

through every town well into Summit, where a goodly number was

taken July 18th. This brood traveled almost directly west, and

the towns north of Irvington, Maplewood and Millburn got only

single specimens, while Ii-vington, Springfield, Millburn, Short

Iliils and Summit got a full supply. The city of Elizabeth got

its first notable supply from brood G, and fully 90 per cent, of this

brood left the meadow, which, for a time, was much freer from

mosquitoes than the neighboring highland.

Aug-ust 23d, the w^ork of relieving Great ditch was well ad-

vanced, and 1,650 feet of ditch six feet wide and five feet deep has
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been completed by Mr. Richards. There was plenty of water on

the undrained meadow and young larvse of brood 7 were in evi-

dence. Five days .later it was seen that cleaning and relieving

Great ditch had helped the meadow greatly and had taken off

many tons of water. Brood 7 was nearing the pnpal stage and

l>romised to be much smaller than 6. It matured August 31st, was

05 per cent. soUicitmnsi to 35 per cent, caniaior, and did not seem

inclined to migrate. Fully 90 per cent, reanained in thei meadow
and the balance did not get further west than l^orth Elizabeth.

September 8th, the work of clearing Great ditch and cutting the

new ditch to connect with Woodruff creek was making good head-

way and another brood of larvas was found in the pools, the eighth

of the season. The meadow was in a normal condition, i, e., on

the imdrained portion about 75 per cent, of the depressions con-

tained water and about half of these were filled with wrigglers, the

balance containing "killies." A week later brood 8 was nearly

mature, but had been* much reduced by the drying out of pools.

September 18th it was on the wing, 70 per cent. soUicitans to 30

per cent, cantator. Most of these remained on the marshes and few

got further inland than I^orth Elizabeth.

Septemher 27th, brood 9 was found to be well atlvanced, and on

October 2d it was on the wing, a ver^^ small one, because the high

tide of September 22d had brought in "killies" enough to clean out

every infested pool that was reached. Ninety per cent, of these

insects were solllcitams, 9 per cent, were cantator and 1 per cent,

was salinarms, the first appearance of this species for the season

in appireciable numbers. This was another stay-at-home brood, and

did not extend beyond jSToi-th Elizabeth.

October 12tli, a series of low tides had left the meadow very dry,

and in the remaining pools young larvse of brood 10 were found.

This brood was almost completely destroyed by the high tides,

which brought fish to almost every pool on the meadow. It was

the last brood that could be enumerated, because later only iso-

lated i^ools with wrigglers were found.

October 19th, the last reg-ular inspection was made, the work

of cleaning Great ditch, the railroad ditch, and cutting the con-

necting ditch to Woodruff creek was nearly completed, and actual

completion was awaiting money enough to do the work. On the

whole, what was done is completed in the best possible manner,
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and lliiiigs are in exeellcui slia])(> ior a cdinplc^iou of the di-ainage

sclieuie uiidor the new law.

Several eitv iiis])e('li(ius wer(^ made to find local Itreediiig places^

and (|nite a nunibev of these were fonnd and reported to Mr.

Kiehards, ^vho to<ik proni])!, action n])on tlicni.

The Liinden Marshes.

The territory between the Elizabeth City line and the Rahway
river, and south of it to Carteret, have been ronghly called the

Linden meadows, because most of the area lies within the toAvn-

ship of that name. It is one of the most virulent breeding places

in the district north of Sandy Hook, and from it the migrations

extend up the valleys of the Elizabeth and Railway rivers, but

principally up the latter, to the second range of the Orange moua-

tains. It supplements the cro]i of the EHzabeth meadows and

the swarms spread out along the tributaries of the Railway to

Plainfield, Scotch Plains and that general territor^i. There is no

other area as important in its effects on the settlements near the

gap in the mountains through which the Railway river flows, and

for that reason several inspections were made during the summer,

and a drainage scheme Avas worked out, to Ix^ carried cut during tlu^

season of 1907, if possible.

The first inspection, made June (!th, wlien brood No. 3 was in

the pools and some eight hundred lar\'a> W(M-e taken to determine

the species. All proved to be soUicitann, and, b<>cause a great many

of the breeding pools had a stock of "killies," the brood w\is not a

very large one.

July 6tli, brood ]!*s'o. 4 was on the wing, and this, consisting of

80 per cent. sollicUa(ns to 2Q per cent, cantator, was traced to Short

Hills.

Beginning July 12th, the actual survey of the meadow and

preparation of the drainage plan was commenced, and c(mtinued,

with interrui)tions, to July 24th, when it was completed to Port

Reading. The wliok' marsh area was surveyed and })lotted out

irrespective of township lines, though in such manner as to make it

possible to estimate on each section by itself.

During the last days of August brood No. 7 came to maturity,

and on September 5th adults w^ere on the meadow^ in countless





Fig. 2.

Atlimtic HiKlilaiirts. Two views nl' the Hulklieiul at the mouth m' Maiiyniiinl (reek to prevent

silting up. From an original photo.





Fig. 3.

Alluiitic HijdilrtiKls. Abovi' is a ilitcli willi LniivcUy sides I'rdin which a sod had broken so
as to block drainage. Below is .Maiiviiiiiid deck wliicli takes the tlrainage of tliis marsh area.
From an original photo.
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numbers, almost exclusively sollicitans, C. cantator being repre-

sented by straggling- specimens only. This was the largest brood

of the season and almost all its members remained on the meadow.

There was a little invasion of the adjacent high land, but no real

migration.

Atlantic Highlands.

The borough of Atlantic Highlands has within its limits a nar-

row, winding stream—]\Iany-mind creek—which eiii]»ties into

Raritan bay, and which has been ?id>ject to changes in course at

its mouth through ^vinter storms and by the action of the waves.

On both sides of this stream is an area of low marsh land, fre-

quently covered by the tides, and which was an ideal breeding

place for mosquitoes. WTienever the waves had filled or obstructed

tlie mouth of the creek this area would fill up and remain filled

until a heavy rain or the accumulation from above would be sufii-

cient to enable the stream to force its way through the obstruction

and open up its mouth to the bay.

A drainage commission appointed under the law had expended

a considerable sum in improving conditions, had deepened and

cleaned out the creek, and had begun the construction of a bulk-

head to protect the mouth of the creek. Application was made for

assistance from the State fund, and about the middle of Jmie a

preliminary sun^ey was made. There was some question as to just

what method of improvement was best adapted to the local condi-

tions, but after some conferences it was decided that ditching

would hold if properly placed, and the contract for drainage was

awarded, the work to be approved by the surveyor for the commis-

sion and Mr. Brehme. It was not until late in September that the

work was finally begun after the ditches had been staked out by

Mr. Brehme, but they were completed and certified in satisfactory

condition on October 13th. A bulldiead extending out some two

hundred and fifty feet through the surf has also been erected, and

will, it is believed, be sufiicient to protect the mouth of the creek

from further impairment by the sea. On Xovember 5th I went

over the ground with ]\Ir. Brehme and the contractor, and the

result seems to be satisfactory. In some places the ditches i-un

through a sandy streak, and must be sloped and looked after, but

there seems to be no reason why, with reasonable care, the drainage

40
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system should not be maintained and this marsh, area kept free

from breeding phiees in the future. The sum of $375 was certified

from the fund a]ipropriated under the law of 1905 to assist in the

comjiletion of this work.

Shrewsbury River Area.

An account of the work done at Moimiouth Beach and other

points along the Shrewsbury river has been given in previous re-

ports, and the entire region to Long Branch has been kept under

more or less constant observation during the summer by Mr.

Brehme. The area at Port-au-Peck had not been included in the

work done in previous years, and proved a source of annoyance to

the residents of the region that had already been drained. So well

convinced were these that the drainage work was a success for the

purpose for which it was intended that they raised money by sub-

scription to get rid of the last breeding area within their jurisdic-

tion. This Port-au-Peck marsh had been in the market for some

time, but an intending purchaser had incautiously been taken upon

it in a mosquito season, and his intentions changed straightway.

The character of the drainage required was detennined by Mr.

Brehme and repiirted upon, and work was begun early in April,

when the first brood of laiwa^ had just made its appearance. The

work was laid out so as to get through the woi*st breeding sections

first, and the main ditches were so placed as to run off the gTeatest

possible amount of surface water in the least possible time. Ex-

aminations were made April iTth and 2Tth, and again on May 2d,

when the work was found to be completed, and a certificate to that

effect was given the contractor. Xot a specimen of this brood was

allowed to get on the wing.

June 17th the whole marsh area was found to be in excellent

condition and not a marsh mosquito was found, but some C. pipieus

had been bred in gutters and cesspools, .and these were in evidence.

July 5th, marsh conditions continued to be good, but town condi-

tions were worse. Tlie surface water due to rains had not been

kept down, and C. plpiens was becoming more numerous. On
August 7th mattei's had become so much worse that a systematic

inspection was made, the breeding pools and gutters were enumer-

ated and located, and a report was made to the Monmouth Beach

Protective Association. This report was later referred to the board

of h(^lth and acted upon.
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August Sth, the Rumson E'eck area was looked over and the
marsh was found in good condition. On the upland some C. pipiens
were breeding, but they were not numerous at this time. The
Port-au-Peck property had been sold since it was drained and tents

w^ere now found on it to shelter camping parties. A year ago it was
iilmost impossible to get on the meadow at all without gum boots,

and no camping party would ha,ve maintained itself twenty-four

hours, if, indeed, it peTsisted long enough to pitch its tents pTop-

erly. It was learned that some hundred houses had been planned
for at this point, increasing property values many hundred per

cent., all because the marsh mosquitoes had been eliminated.

At North Long Branch, which has a small salt marsh area which
is not yet drained, some C. soUicitans were found August 9th, and
there Avere also some C. pipiens that were town bred. At Long
Branch proper only the local C. pipiens was found.

September 1st and 3d the final inspection of the marsh areas

was made and no breeding was found. The drainage scheme works

perfectly, and so far as could be discovered not a single marsh
mosquito developed, where untold millions emerged in years gone

by. The entire area is kept in order by one man with a motor boat

who gets from one point to another, patrols the ditches to see that

there is no interference and removes any obstructions that may be

brought in by tides or the wash from waves caused by steamers or

otherwise.

Whatever mosquitoes were found in this region were bred in

neglected gutters, lot pools, cesspools and other stagnant water

areas. After attention had been called to it matters improved, and

on September 1st the clogged gi^itters were found opened, many
pools had been filled or graded and other places had been oiled. It

will not do even for communities that have destroyed the marsh

species to neglect the conditions that favor the development of

2)ipiens in a season like that of 1906.

STATEN ISLAND.

The work done on Staten Island has been kept under constant

observation because of its bearing upon the effectiveness of the

work to be done in New Jersey. The Arthur Kill, which separates

the island from the New Jersey mainland, is so narrow that it
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forms uo' sort of bar to the flight of the salt marsh mosquitoes from
one side to the other. Until Staten Island conditions were im-

proved, the New Jersey communities from Xewark to Perth
Amboy and furthei' inland would be subject to periodical inva-

sions, and, on the other hand, the Staten Island communities cannot

get the full benefit of their work until the Ncav Jersey marshes

between the same points are cleaned up.

Efforts were therefore made from the beginning to secure the

co-operation of the New York authorities, and the New York De-

partment of Health, mainly through the influence of Dr. Alvah

H. Doty, has accepted in full the general plan of extermination

advocated in Xew Jersey. Dr. Doty had made a study of the suV
ject as it manifested itself on Staten Island, and had, independ-

ently, reached much the same conclusions as the writer. Conse-

quently he was quite ready to accept responsibility for carrying

out the plans suggested for Staten Island, and a survey of the

marsh area was made at his request, upon which an estimate of

probable cost was made which resulted in an appropriation, for

the work by the City of ]^ew York.

The general plan of this work is much like that followed for

the JSTewark and Elizabeth marshes, and it ^ involved the entire

island. Work was started in the fall of 1905 and completed on

the east and south shore before the opening of the spring of 1906.

On the western shore the work has been continued throughout the

suinmer and is now (o^ovember) practically completed. The ob-

ject has been to drain off all surface water so as to prevent mos-

quito breeding, and that work has been an unqualified success. For

the entire season the Midland and South Beach shore resorts have

been practically free from mosquitoes and have prcjspered beyond

all measure. Where, in previous years, ai)proaching dusk heralded

a homeward movement because the mosquito pest became simply

unendurable, during the past season the evenings were the most

enjoyable periods of the days. Putting up the screens was post-

poned from time to time until the summer was gone, and it was

realized that there had been a real revolution. Where, in past

seasons porches were used only when carefully screened in, these

screened-in areas were not used at all. The members of the Coun-

try Club and frequenters of the golf links derived the full benefit

of the improvement, and while no body of men had been more
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•scej^tical as to results, they are now convinced and even enthusi-

iistic. The direct results of the work have heen: improvemeint in

the meadow conditions, so that thej now grow good salt hay, which
•can he harvested safely and easily, where there were only bog
morasses with useless grasses before; increase in land values, due
to its becoming more desirable for residential purposes ; increased

prosperity of the shore resorts and the consequent addition of new
iind much greater amusement enterprises; the utilization of some
•of the drained areas for industrial establishments employing an

.aggregate of nearly ten thousand men.

It would be absurd to say that there were no mosquitoes at all

on Staten Island during the summer, for the season was a trying

one and pipiens bred wherever there was a chance for it. But it

was a test of the effectiveness of the drainage scheme under the

most trying conditions, and it stood the test perfectly
;

practically

no salt marsh species developed on the drained areas.

But Dr. Doty took advantage of the season to locate the breed-

ing places for the inland species, for wherever standing water could

exist it existed this year, and an enormous improvement has been

made in this direction, the benefit from which will be apparent

in 1907.

Altogether, Staten Island may seiwe as an object lesson, and the

work done there has been suggestive in many ways that will be

xiseful in the ISTew Jersey work, besides removing the danger to our

•citizens to which reference has been previously made.

In the 'New York "Globe," for November 14th, 1906, is a fair

statement of what has been accomplished and of the benefits de-

rived by the community. Dr. Doty informs me that the total area

•drained is twenty square miles and that about 400 miles of

•ditches have been actually dug. A large percentage of this ditch-

ing was done with the True ditcher, illustrated in earlier reports,

.and these ditches are nine inches wide and twenty-four inches deep.

Arlington.

Three inspections were made during the season to ascertain

whether local breeding places existed and what particular species

•v,'ere troublesome. The first of these, made May 25th, showed
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matters in ijcKKl condition, no breeding places obvious and no nios-

qnitoes flying.

fFnly lOtli, a feAv specimens of the salt marsh species were fonnd,.

but no locals and no active breeding places. Some of the danger

points where breeding had been found in previous years were in

process of elimination by filling and grading.

. August 21st, both the salt marsh species were present in large

numbers, though cantator outnumbered sollicitans ten to one. This

was the flight of brood 6 from the Jersey City meadow, and filled

all parts of the town. No breeding places were found in tlie

wooded area, nor indeed elsewhere in the public places in the town
limits.

Point-No-Point.

This is the triangular body of land at the junction of the Hack-
ensack and Passaic rivers where they enter ISTewark bay, and it

extends north to the main line of the Pennsylvania railroad. It.

was, when the mosquito investigation was first begun, one of the

worst breeding places in the State and the source of an unlimited

supply to the surrounding territory. Its position is such that

migrating swarms could reach Jersey City, Newark, Elizabeth and

the valleys of both Hackensack and Passaic with equal facility, ani

no more objectionable spot existed.

Three years ago the Hackensack Meadows Company began

covering over this area with sand by means of hydraulic dredges,,

and Mr. Brehme reports : "While the entire meadow is not yet

filled, enough sand is flooded over it to fill the blind ditches and

breeding pools. Six tliorough inspections were made during ther

season and not one mosquito larva was found." As a breeding-

place this area is no longer of importance, and it forms an im-

portant link in the chain of work needed to eliminate tbe mosquito

pest from the most densely populated section of the State.

East Orange.

At the request of and in company with Mr. Roger H. Butter-

worth, president of the local board of health, Mr, Grossbeck in

June examined a number of localities suspected as mosquito

breeders. Some low open meadow areas with tussocks and long
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^rass patches looked bad, but turned out nothing wov<e than a fo'>r

C. territans larvae. A swampy area around the works of the

Orange Water Company, caused by an overflow from disused wells.,

w\as found more dangerous, larvse of Culex territans and pipiens

occurring in some numbers, while associated with territans the

larva? of Anopheles w'ere also found in such numbers as to indicate

that they probably occurred throughout the entire area.

As this was early for Anopheles, the indications were that later

in the season matters would become much worse, especially if rains

pro^'ided additional water. The water company had been sensed

with a notice to drain the land, but had paid no attention to it, but

the discovery of the actual presence of Anopheles larva? so clearly

brought the area under the ban of the health laws that a threat

from the board to act at the expense of the water company resulted

in the immediate improvement of the danger area.

The worst place found was a ditch almost a mile in length,

partly open and in places almost stagnant, into which a large

amount of surface water, etc., is drained. East Orange has the

separate system <;)f sewers, which receives no surface water, and

many cellars and the like are connected Avitli drains that empty

intO' this ditch. While it is not, therefore, really an open sewer, it

comes very near to it. Along the stagnant and slow-moving areas

half-grown larva? of C. pipiens were dipped up in such numbers

that each glassful contained hundreds. Adults were plentiful

along the margins, and on the surface an average of at least one

egg-boat a foot could be seen. It is obvious that this one ditch

alone could produce a fair-sized infestation for the entire munici-

pality, and the governing body was notified, oil being applied as an

immediate remedy for existing conditions.

This is one of those cases that needs constant watching. At

present it seems impossible to^ do without the: ditch ; there is not

much fall to the outlet anid stagnation cannot be altogether pre-

vented, even with the best looking after. But whenever clogging

is permitted by the growth of vegetation or otherwise, ai veritable

mosquito mill is established which must receive periodical oil ap-

plications to keep it in measurably safe condition. No Anoplieles

larva? were found, and perhaps none are apt to develop there.

Mr. Butterworth informed me that after his notice the city

authorities improved matters somewhat, but they could not give
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permanent relief by closing the ditch or putting a pii>e in its place.

It is realized that the place needs watching, and such conditions

occur in many places, giving rise to local infestations complained

of. ,

Orange Mountain Tonrns.

The towns and villages along the range of the Orange or

Watchung mountains are fast increasing in size, wealth and popu-

lation, and are in every respect desirable as places of residence.

LTnfortunately they suffer at times from the mosquito pest, and

South Orange was among the first, if not actually the first, munici-

pality in the State to consider the question and to attempt to

secure relief by local work. Xo other community has done so

much really satisfactoiy work as South Orange has done under

the leadership of Mr. Spencer ]\Iiller, and few settlements are so

free from local breeding places. The experience gained in that

work may well serve as an aid to other bodies, and to some extent

the example has been followed in the neighborhood. But in the

course of the work it developed that local action, important as it

was and effective as it proved, could not be alone relied upon.

Mosquitoes came in from other places, and the idea that a hundred

feet or even yards was the limit of flight of an adult mosquito was

definitely exploded.

So much a]ipeared in publications of various kinds on the mos-

quito subject that a number of other communities along this same

ridge have inquired-as to what could be done for their relief. Tliis

induced me to provide for a series of collections and inspections

extending through the South Mountain Reservation, Maplewood,

Springtield. Milllmrn, Short Hills and Summit, to determine ju^it

what kind of mosquitoes were offensive and just where they bred.

Mr. Brelime and ]\[r. Grossbeck were both assigned to the work

and separately and together went over the ground from time to

time, Mr. Brehme in his task of following the migrations from the

salt marshes, Mr. Grossbeck to locate the woodland areas. To

determine the species actually troublesome on porches and in gar-

dens, 'Mv. Wm. W. Renwick, of Millburn, was good enough to

send in examples at intervals throughout the season.

The first trip was made Api'il LM)tli and 21st over the South

]\r( untain Picsorvation, and larva' wore collected in small nund>ers
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tlirouglioiit the woodland pools. There was not a great deal of

water anywhere at this time and no mosquitoes were on the wing.

Of the lai'vse sent in all save twO' or three- p'roved to be Culex cana-

detms. The exceptions were a specimen or two of C. mbserraius

and one of C. ahfitchii-mpliO'naUs. C. canadensis is always the

common woods mosquito of early spring, bites freely but not

viciously, is easily soared off, rarely ventures outside the woods,

never enters houses, but does occasionally get on porches where

they are well shaded by trees. Its life is short as a rule, and while

there seem to be fractional broods later in the season the mos-

quitoes are so rarely seen that they are scarcely to- be ranked as

pestiferous. Until the present year the other species were so rare

that we had only a few examples in the collection and both have

been recognized as species only within two years.

April 22d and 23d it rained, a soaking spring rain that left

much water on the ground, and on the 24th Mr. Brehme made

another collection over the same general area, taking 334 larvse,

mostly of recent hatching. Most of these also proved to be C. cana-

densis, but there were a few ahserratus and ahfitcliii. A collection

made on April 28th showed the same characteristics.

May 2d, thirteen adult mosquitoes were sent in from Millburn,

and of these twelve were C. cantator or salt marsh migrants and

one was C. abfitchii. On the same day Mr. Grossl)eck went

through Millburn township with specific instructions to investigate

the "keetle" or ''pot holes" between the wooded knolls or hillocks.

These pot holes are very numerous, as the country is very irregular,

and they vary in size from a puddle to a pool one hundred feet in

diameter : sometimes so shallow as to hold water for a brief period

ouly in early spring; in a few cases so deep as to be practically

permanent : sometimes without vegetation or insect life other than

mosquito wrigglers : sometimes with aquatic life in considerable

variety—mosquitoes being then, as a rule, absent. In some of

these pools wrigglers occurred in considerable numbers, and here

C. ahfitcliii was in greater abundance than we had ever known it

before—much more plentiful than C. canadensis, which was but

sparsely represented. Several swampy woodland areas were ex-

amined and no wrigglers of any kind were found
;

predatory

aquatic life occurred in abundance and wrigglers simply could not

live here. A part of this area is overgrown with skunk cabbages,
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jiiid we have never fouiul wrigglers in sneh places. So, also, there

is a considerable black nmd, swampy area between Morris turnpike,

Millburn avenue and Short Hills road, which looks nasty, but

where absolutely no w^riggiers were found and where none w^ere

found at any time later in the season.

In the southeastern portion of the township is a large, low area^

mostly diy, at time of examination, but with a series of badly-

arranged ditches, which had no proper outlet. In these ditches

puddles had formed and many of these were swarming with

larvjE of C. sylvesiris. So at the sides of the road were a number
of pools, and some of these contained larva; of the same species.

Practically no large danger areas were found and the bulk of the

mosquito life in the township w^as developing in the pot holes.

As to the Culex sylvesiris found breeding in the ditches and

along the roadsides, this favors open waters and swampy areas,

and rarely gets into real woodland pools. It does get imder the

trees, in some cases, but rarely occurs in pot holes. It has a suc-

cession of broods throughout the season, is not a vicious biter^

flies for a considerable distance and gets freely on porches, though

rarely into houses.

May iTth, the territory between South Orange and Millburn

w^as covered by Mr. Brehme, who found the pools pretty well

dried out; took no larvae and less than twenty adult mosquitoes,

all of them woods species, not definitely determined.

May 22d, twelve adults were received from Short Hills, and all

were ahfidill.

May 27th, ]\[r. Grossbeek and Mr. Brehme drove over this area

together after a day and night of heavy rain. This had refilled

the dried-out depressions and had added to those that yet con-

tained water, but in only one place were wrigglers found. This

was in a pool that had turned foul before the rain and contained

one specimen of Anopheles and a number of the predatory Core-

thra larvic—producing the short-beaked mosquitoes that cannot

bite. As for adults, there were plenty of them. On the streets,.

in all the roads, on the porches, in the hotels—all C. cantator, and

hundreds of them. They simply covered the horse while driving

along the Rahway river. This was a salt marsh migration from

the Linden marsh, where brood 2 was on the wang, about May
21st, and proved to demonstration the necessity for the marsh

work before the local work could be expected to count. Mr.
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Grossbeck suggests in his report: ''A dozen others [co/yitator^

were taken on the weather-boards under a porch on Springfield

avenue. It is worthy of note that this dwelling was close to the

spot where C. sylvestris was found breeding on May 3d, and that

no specimens of this species were seen at this time. In no instance

was any species other than C. cantator seen in the roadways or on

houses where we looked.

"On the other hand, when we got into the woods, cantator dis-

appeared and ^{phonalis \^abfitcliii'] was common, and bit raven-

ously. C. siphonalis is scarcely to be distinguished from cardans

in the adult stage and not at all when they are even slightly flown •,.

but since the larvae of the former species were common here May
2d, it is safe to say that this is the species we noAV encountered."'

Two exam23les of C. pretans were also taken.

June 3d, a box of specimens said to have been captured on the

South Mountain Reservation were sent in by Mr. Renwick with

the statement that "mosquitoes were very hungry in the reserva-

tion." These were twenty abfltchii and four cantador. These are

the two species found by Mr. Grossbeck a few day previously, and

the sending indicates a woods rather than a road capture.

June 5th, Mr. Brehme again covered the temtory from South

mountain to Millburn, taking no adults on the way, but turning

out a few larvse between Short Hills road and the cemetery. These

were found to be half-grown C. sylvestris and a few C. trivittatus.

Later in the day, on the South Mountain Reservation, twenty-three

adults were taken, twenty cantator and three sollicitans, the latter

making its first appearance in the marsh migrations.

June 11th. on the South Mountain Reservation all the pools

were dried out, but 118 adults were collected, of which 117 were

co/ntator and one was canadensis. At Millburn and Short Hills

breeding conditions were very similar, and as the wind was blowing

briskly no adults were found flying.

June 14th, Messrs. Brehme and Grossbeek again covered the

gi'ound together and found absolutely no local breeding in progress.

In the bright sunny roadways no mosquitos were found. In the

SAvampy woodland area tetween Millburn avenue, Morris turnpike

and Short Hills road mosquitoes were present in great numbers,

and with few exceptions they were cantator, the salt-marsh species

;

the exceptions were either cantans or ahfitchii, probably the latter.
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In tlie pot-hole area, tlioiigli many of the holes held water, no

breeding was in progress, but adults were present in great num-
bers. Camimis or abfitcMi were most abundant in the ratio of ten

to one cantatov, and all were vicious in the attack. A few sylves-

tris were also seen, but these were timid and more frequently

alighted on the clothing than on exposed poa*tions of the body. In

all eases they were very slow in l)iting, in marked contrast to the

canians.

June 25th, ]\[r. lirehme again collected over this area finding

no more breeding, and nine worn C. caniaior, five fresh C sollici-

tcms from the third Elizabeth brood and one worn C. cantans.

On the same day, out of fifteen examples caught in Mr. Ren-

Avick's garden, fourteen were cantans or abfifcJu'i and one was can-

tator.

June 26th, Mr. Brehme and Mr. Grossbeck made another col-

lection and examination of the pot holes. For over a week there

had been frequent rains and enough time had elapsed since the

first to bring out any mosquito larvse that may have been ready

to develop. But though many pools were found with water, abso-

lutely no larva} were present. Adults were still numerous and

fierce and all save 3 to 4 per cent, of cantator were ahfitchii or

canians. The latter were much worn, however, and survivors of

the early May brood. "It was interesting to see how this species

keeps to the woods. Ten feet from the woods not a specimen was

to be seen, but upon entering a few feet into it one would be: at once

surrounded by a humming swarm. They alight without hesita-

tion and bite directly. About 100 specimens were taken in less

than ten minutes."

What Mr. Grossbeck says above shows that it is quite possible

for two persons to collect over the same area and make quite a dif-

ferent showing at the end of the day. The one keeping in the open

would get C. cantator almost exclusively, the one keeping to the

woods would ha-\-e a strong predominance of C. cantans.

June oOth, amtthcr trip by Mr. Brehme showed neither larvte

nor adults at Springfield. At Millburn no larva^ were found, but

there wore plenty of C. cantaior and a very few C. cantans. In the

woods tlio number of mosquitoes was materially reduced and larva?

Avere yet absent. On the South mountain there was no In-eeding,

iir.d of twentv-seven adults, twentv-one were ('. cantator, very much
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-worn ; four were C. sollicitans, very fresh, and two were C. can-

tans, very old.

July 7th, the South Mountain Reservation was dry, no breeding

was going- on, the woods mosquitoes were not in evidence, and as

it was quite windy, few of any sort were flying. Xine old speci-

mens of cantator were taken, and there was no evidence that speci-

mens from brood 4 of the salt marsh had yet reached this place.

At Springfield everything was dry, and neither wrigglers nor

adults were found.

July 14th, conditions at Springfield had not changed ; at Mill-

burn no larvae were found, but a number of fresh C. cantator were

taken, evidently recent arrivals from the marsh. At Short Hills

the woodland pools were free from larvje and mosquitoes were

much less in evidence. At South mountain no larvae were found,

but there were fourteen fresh and four old cantator and three fresh

sollicitans. The old migration from the salt marsh was almost

gone, and fresh specimens had arrived to take its place.

July 18th, eiglit fresh examples of the house mosquito, C.

pipienSj were sent in by Mr. Renwick, the first of the season from
that source, and on the 21st Messrs. Brehme and Grossbeck made
another joint investigation. There had been frequent rains for

some days, and it was believed that conditions for local breeding

should be at their best. The Springfield avenue low area at ]\Iill-

bnni showed pools in the sireani beds, some with and some without

vegetation. In the more open pools C. pipiens, C. sylvestris and a

few jamaicensis were breeding, while in those with vegetation C.

territans and Anopheles ^vere found. There were plenty of a<lult

C. sylvestris near these pools, but none were found elsewhere on

the, meadow; they apparently reniained very close to home. The
area between ^Tillburn avenue, Morris turnpike and Short Hills

road was very wet, as usual, but absolutely no breeding was oIj-

served in any part of it. Xot a wriggler of any kind was found,

and only a few adults were found flj'ing—all sylvestris. The pot

holes in the woods were pretty generally filled with water, but

absolutely no wrigglers were found in any of them. Adults were

moderately abundant, four of them badly rubbed cantans, one C.

trlseriatns and the others all C. sylvestris. The latter gave very

little trouble, and was usually content to alight on the clothing,

making no attempt to bite. As the last sending from Mr. Renwick
was all C. pipiens, and his sendings had been pretty generally
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fresh-water loriiis, his liouse ^\'as located and found to l)e close to

the woods and with trees, not a part of the original woodland ex-

tending well toward the porches. It was a situation which would
readily tempt the sylvan species, and accounts for the predomi-

nance of C. ahjitchii early in the season. ISTo dangerous puddlevS

were seen, though the grounds themselves were not examined, and
attention was directed to the sewers. Several of the covering plates

were lifted and l)eneath each was found a large settling bucket, full

to the brim of dirty water. Most of them had no wrigo-lers, but

some had, and directly in front of Mr, Renwick's house was a

bucket with an egg-boat and numerous larvae and pupa3. The local

supj)ly and recent occurrence of C. pipiens was thus readily ex-

plained, and attention was called to the matter.

During the day, while driving, the horse was frequently covered

hy mosquitoes, almost all cmitator, and specimens of the same spe-

cies were taken on ]\ir, Itenwick's porch and in his garden. In the

evening, on a hotel porch, both C. cantator and C, pipiens were

taken—six of the former to one of the latter, but as there was con-

siderable wind, mosquitoes were less than usually troublesome,

August 6th, breeding conditions from South mountain to Mill-

burn were unchanged, and only a single lot of wrigglers was found.

These were composed of six C. serratus, one C. sylvestris and one

Anopheles punctipenms.

August 10th, Mr, Ronwick sent in his last lot of adults for the

season, composed of C. cantator, four ; C. sylvestris, four, and C.

cantans, two. This is the last appearance of C. cantans (more

probably ahfitcltii) in the collections, and indicates a possible

length of adult life of ten weeks—much longer than we had be-

lieved from previous experience, and that makes this single brooded

species a imu-h more serious pest than some other even more plenti-

ful but shorter-li\'ed species,

August 18th, Mr. Brehme, in tracing out the course of brood

<5 from the Elizabeth marshes, covered the area from Springfield

to Summit; and found ninety sollicitans, two sylvestris and one

pipiens. On the South mountain the collections made were twenty-

one sylvestris, five cantator, fi^'e sollicitans, one canadensis, one

triseriatus. This was purely a tracer for adults and the search

was continued on the 20th. From Millburn to South Orange road,

seven' sollicitans, three cantator, four sylvestris, one triseriatus.

Soutb Orange road to St. Oloud, two sollicitans, two cantator, four
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sylvestris. St. Cloud to Montclair, seven sylveslris, one cantator.

The dominance of the salt marsh fauna is well shown in this

collection, but the migration was not then completed, as was found

August 27th, when one hundred and fifty soUicitans and twenty

cantator were taken at Millburn, as against two sylvestris and
nine pipiens. On the South mountain, on the same day, were

fourteen soUicitans, nine cantator, six sylvestris and one Janthin-

osoma musica. At Springfield, there were some pools and in them
larvec of sylvestris, pipiens and Anopheles were found.

September 4th, Springfield was still breeding the species above

named and many larvse were taken. SoUicitans and cantator were

yet the dominant species, but the examples were beginning to look

much worn, while sylvestris, which was the only other species

taken, was very fresh and clean.

September 20th, practically all the breeding places in the entire

area were dry, the salt marsh species had disappeared and only

five sylvestris and one pipiens were taken during the day. The
trip Avas made to verify the conclusion that marsh brood 7 was a

stay-at-home, and that no migration had taken place.

September .24th and 25th, Messrs. Grossbeck and Brehme
tramped the entire area .under observation, and in the two days

found only a single adult C. sylvestris and no larvse at all. In the

Springfield area of Millburn the stream bed, which had been

broken up into pools earlier in the season, was now full, and no

more breeding was going on. jSTothing was found in any of the

pot holes, and the swamp areas were all safe.

October 9th, matters were found in an equally good condition,

so far as breeding is concerned, and in the day's search only five

adults were met with, all C. pipiens.

October IBth, I went over the area myself with Messrs. Brehme

and Grossbeck to verify the conclusions that they had reached,

and to be able to speak of the character of the area from personal

knowledge. The ''pot holes" I found like those I had known in

other places and none of them contained larvae. From two of them

that Avere dried out, or nearly so, a pail of surface soil was

gathered, a shaving one-quarter inch, or a little more, being taken

so as to include the decayed leaves and the mud surface just be-

neath them. This was carefully examined later, in the laboratory,

and mosquito eggs were found imbedded in it. These eggs were

like those of soUicitans, but distinctly larger, and therefore were
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not those of canaden.':>is which I have had, and which are smaller.

They were probably either cwntans or abfitchii. Xone of these eggs

hatched under laboratory conditions.

The:?e pot holes are real danger points, and more particularly
g

the smaller, less permanent ones, and they need attention, though 1

they produce only a single brood annually.

As to the rest of the woodland and swamp areas, they need little

or no attention, and no signs of breeding were observed. Along
some of the roadsides water-filled depressions were seen, and in

some of them hirvee of C. sylvestris, C. restuans and Anopheles

pvnctipennis were found in small numbers.

This series of observations carried on throughout the season

demonstrates that for the entire area covered by it the salt marsh
species are the dominant and annoying types, except in the woods
in which the pot holes occur, and there cantans, abfitchii or cana-

deiisis may be expected to be the pestiferous forms. The occur-

rence of ahfitchii this year is quite out of the course of our ex-

perience and may not be repeated for some years ; but, on the

other hand, the experience may be duplicated next year. Our
stock of facts is as yet too small to make it safe for ns to generalize

or predict.

All of the inhabitants of this region are affected bv the marsh

mosquitoes ; only those who live very close to or actually in the

wooded area are apt to be tro'ubled by the sylvan species. There

are no dangerous swamp areas of any extent any^vhere within the

sur^'eyed area. There are several places where pools form at times

and from which Culex sylvestris, pipiens, restuans and Anopheles

are bred in greater or less numbers, but most of these places can

be easily and cheaply abolished. It is quite probable that there

are places where Cidex pipiens breeds that can only be found by a

house-to-house inspection and which we could not find because we

entered no enclosures. «

The drainage of the Elizabeth and Linden marshes, which is to

lie undertaken in 1907, will give relief from the salt meadow

species and will leave the sylvan forms as the principal source of

trouble from May to mid July. Just how far the individuals fly

within the Tvoodland we do not know ; we do know that they will

not go outside of the woodland or from the shelter of trees. It is-

not probable that any stretch of open would be crossed to get from
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one patcli of woods to another^ but even a \aide road throiigii the

woods would be freely crossed at night, though no mosquitoes

would be found on it during the day.

A few of these pot holes may be easily and i-lieajjly drained, and

that Avill be the best way of getting rid of such. A great many of

them can be easily filled with soil from the surrounding hillocks.

There will remain a consideral)le number tliat cannot be easily

drained and which it would be rather expen^avfi to fill in the ordi-

nary way. These would have to be dealt with l)y oiling or by mak-

ing them unsttitable for mosqtiito breeding. Oiling is usually an

tmsatisfactory makeshift and not to be reecanmonded, and yet it

deser\'es consideration in this connection berause it would have to

be done once only. Xone of the sylvan specie^ f xcept C. canadensis

have more than one brood, and this matures in late April or early

May—usually the latter. A couple of men with knapsack sprayers

and a supply wagon could cover a A^ery large area in one day and

could oil-cover the pools in it so' thoroughly that, few larvae could

come to maturity. Done once, the task wovild lie finished for the

season, and each year would make it easier, since persistent thor-

ough work results in practical extermination in all the easily acces-

sible pools. The matter is worth careful consideration.

To render the pools unfit for breeding places would mean to

cover them in such a way as to prevent the larva from getting free

access to the air. These pot holes are natural sinks into which the

water drains from the surroimding slopes, but while the hole may
be inevitable, it need not remain freely open, to mosquitoes. It

could be loosely filled with stones and boulders, over which logs

and branches could be ]>iled in such a way as to foi-m a rather solid

covering to the pool so dense as to make it uninviting as a breeding

jDlace. Mosqtiitoes do not like too much shaxUi, and even a filling

with branches of trees cut into short lengths would be sufficient in

many instances. This would cost more than oiling, but would be

more permanent, though it would have to be looked over at inter-

vals of two or three years.

As to the other breeding places for sylvesfris and its companions,

a few intelligently-placed ditches, a little filling and a few culverts

or pipes across roads will be nearly all that is necessary.

41
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New Durham.

Early in May, after some correspondence, I met with a com-

mittee from the board of trade of ]^ew Durham to look over the

general mosquito situation. The town is on the Palisades, and

the slope is abrupt to the Ilackensack valley. The Eric and New
York and JSTew Jersey railroad tracks run between the foot of the

Palisades and the Penhorn creek, leaving a considerable swamp
area to which the railroad embankments serve as an outer dam.

There is also a swampy area between the two lines where, at the

time of my visit, water was standing, but no wrigglers were ap-

parent.

Mr. Brehme was detailed to make a more careful study of the

surroundings, and did so on May 15th. The cat-tail and reed-

covered area of the valley had been under observation for two years

previously, and was known to be safe, yet it was again examined

to make certain that conditions remained the same. It was fouiLd

also that Avhile at the time of the examination no larva3 were pres-

ent, a part at least of the swamp area basing the Palisades might

become breeding ground for C. pipiens or sylvestris. This danger

area was mapped out, a ditch system for its relief was suggested,

and on tlie evening of the 23d a public lecture was delivered at the

town hall under the auspices of the board of trade.

The matter was then left with the local authorities as one that

did not come within the scope of the State Aid law, but it was also

agreed that the territory would be kept under observation during

the season.

June 28th, Mr. Brehme made a second investigation and found

that the breeding places had been over, rather than under, esti-

mated, and that some of the supposed dangerous ground was then

so densely overgrown that no larvse could possibly breed in it.

And this safe condition persisted during the balance of the year.

At this time some mosquitoes were noted early in the evening, and

nine cantaior, seven sollicitans and one pipiens were taken—six-

teen salt marsh specimens and one local.

July 19th, conditions in the sus})eoted areas were still good, but

mosquitoes were very abundant. The wind had been from the

southwest for several days and representatives of brood 5, from

the Jersey City meadows, were on hand. Y^et C. pipiens was well



EXPERIMENT STATION REPORT. 643

represented, also, and the question was where did they come from.

There are no large breeding areas, so there must be local condi-

tions on enclosed property, which are only within the jurisdiction

of the health officer.

August 22d, on another visit, breeding places within the town
limits were sought out and quite a number were found—some in

pools in depressed lots, but more in gutters, where larvge and pupse

were plentiful. The excess of rain, which kept such places con-

stantly full, Avas responsible for much of the mosquito trouble.

The vast majority of the adults were of the salt marsh species,

however, and representatives of brood 6, which was just out from

the Jersey City meadow.

A report of all our findings was duly transmitted to the board

of trade, at their request, and will form the basis of whatever

positive action is taken in the case.

Lake Hopatoong.

This pretty lake is becoming increasingly popular each year,

and not only are hotels and other resorts becoming more numerous,

but camps have been and are being established in the woods round

about. Complaints of mosquito troubles are occasionally received,

but the general belief seems to be that the lake itself is responsible,

and that therefore nothing can be done—that it is simply one of

the drawbacks inseparable from any body of water, l^othing is

further from the truth, and it had been intended to keep a rather

close watch on the locality during the summer. This proved to be

impossible, owing to press of other work.

Two days' collecting was done—May 5th and 6th—by Mr.

Grossbeck, on the east side of the lake, through the swampy area

and among such w'oodland pools as were found. Larvse of Ano-

pheles and C. sylvestris only were found on this trip, which was

too late for the spring forms, and these larvae were in a single

pool close to an open field. Xeither of these species are true woods

mosquitoes, and frequent either open areas or get as near to them

as they can. As to the adults, C. aurifer was very abundant and

in good condition in one section of the woods. During a rest of

twenty minutes twenty examples were taken and pinned, out of

the hundred or more that were hovering about—and not only
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hovering, cither, for Mr. Grossbeck found them as vicious as Mr.

Brakeley did at Lahaway in former years. Where this aurlfer

occurred it was the only species and prohably bred close by,

although no breeding place could then be identified as such. The

records made by Mr. Brakeley prove that this is one of the single-

brooded species, maturing in April, but that the adults may live

until midsummer, ready to bite viciously to the end. Mr. Brake-

ley's observations further prove that the species does not occur

each year in notable numbers, but that in some seasons neither

larvae nor adults can be found in places where the year before both

were abundant, even where the conditions of moisture are ap-

proximately identical.

"In another section, an open swampy area, C. triviUaius flocked

about me while walking, and they l)it readily. Xumbers were dis-

turbed in and rose froiii the grass, alighting on the lower part of

my clotliing. This is the smallest mosquito that I have ever found

in numbers in the field eager to bite, so it attracted attention at

once. All the specimens were badly rubbed." This is the earliest

record that we have for this species, and indications now point tO'

successive broods throughout the summer. That it bites readily is

now also established, but thus far no examples have been found in

or about dwellings.

In yet other parts of the woods C. canians were found commonly,

and they bit ravenously. The specimens were very nnich worn, as

if they had been on the wnng for some time, and it is possible that

there may have been an admixture of one of the other species that

'

are closely allied in the adult stage. On the porch of the hotel a

few aurifer, one canadensis ajid two perkirhons were takeii at dusk,

showing that these may become nuisances.

July 7th, another visit Avas made, this time to the southern end,

and with the especial object of determining whether one of the

smaller lakes or ponds, on the edge of which a club-house was con-

templated, was a mosquito breeder. It was found that it was not

;

that the pond had clean edges ; was without shallows or vegetation

rising above the surface, and was well stocked with fish. In the

woods around about C. cantans was still found in considerable

numbers, and there were also found the pot holes, some yet con-

taining water, from which these specimens had been bred earlier

in the vear. No larvae of any kind were found in the pot holes
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that contained water, but in a shallow pool in an open field, larvae

of Anopheles and of G. territans were found.

The problem at Hopatcong is a purely local one, and neither the

main lake nor the smaller lakes or ponds near it are to be accounted

as sources of danger. The pot holes and other woodland pools

which produce a brood of vicious biters in early spring need atten-

tion, and must be dealt with as local conditions indicate.

Mount Holly.

Mount Holly is a flourishing community with a population rank-

ing high in j^rosperity and intelligence. It is the county seat of

Eurlington county, one of the most important in the State, and it

is the centre for tlie surrounding agricultural section, which com-

prises some of our best farms and orchards. That Mount Holly

should have an improvement association is not surprising, and

that this association should consider the subject of getting rid of

the mosquito pest is only natural. At the request of this associa-

tion, Mr. Grossbeck visited Mount Holly June 8th, and what he

found is best shown in the report, which is here given verbatim as

made:

"Moiinl Holly Improvement Association:

"'Gentleimex—Pursuant to your request that a mosquito in-

vestigation be made in Mount Holly and its breeding places lo-

cated, I beg to submit herewith my report

:

"The town was inspected on June 8th of the present year, in

company with your president, Mr. Joseph E. Gillam. Your town,

as you are probably aware, is without the limits of the migratory

salt marsh mosquitoes, so it follows that all the nuisance is caused

by local species, the principal one of which was found to be Culex

pipiens, the house or the rain-barrel mosquito. This species was

found in countless numbers throughout the town. There were also

found a number of jdaces which are typical for a luxuriant de-

velopment of Anopheles or malaria carriers. Indeed, this species

was found breeding in certain barrels, but in such places they

occur only in comparatively small numbers.

"1^ ollowing are enumerated the different breeding places found

and remedies are suggested for their elimination, 'which where

feasible are of a permanent character

:
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''At the northwest comer of Washington and King- streets the

ruins of the carpet mill enclose a large pool of water which is nnin-

habited by natural enemies of mosquitoes of any kind. This body

of water, though free from mosquito larvae at the time of investi-

gation, is, nevertheileiss, subject to their invasion, and will undoubt-

edly harbor millions of individuals before the end of the season.

This place can be easily drained into the Rancocas creek by an

open ditch and the area thijs made safe. Between the mill and

Washington street the land is low and wet and in times of con-

tinual rains will become dangerous. Therefore a ditch should be

made to connect with the one to drain the pool just mentioned

which will render this place dry at all times.

''There are five wooden railroad bridges crossing the Rancocas

creek and at each of these are several barrels sunk into^ thc' earth

and filled with water. Most of these were swarming with mos-

quitoes in all stages from egg boats to pupae, and freshly-emerged

adults Avere to be seen resting on the surface of the water. In one

of these barrels were found, also, a number of larvae of the malaria-

carrying species (Anopheles) . Tightly screening these barrels so

as to prevent the entrance of adults would be the best remedy, but

this recommendation may be difficult to carry out since it partially

destroys the purpose of the barrels. Petrolizing, i. e., pouring

crude petroleum on the water, is the next best thing that can be

done, but this will have to be repeated at intervals of a week or ten

days. This is a very effective method for killing the larvse since

it shuts off their only means of obtaining air, but on account of the

liability of its being neglected or procrastinated it is not recom-

mended except when no permanent method is possible.

"There is a small area south of the railroad station south of

Washington street which, though quite safe, will breed Anopheles

and CuU'x temtmis in small numbers. This place should be

drained by a few ditches into the creek.

"In the meadow at the foot of Bisphani street, between the rail-

road and the creek, and known as Parson's meadows, are several

small ditches which widen out at places forming shallows with a

luxuriant growth of water vegetation. These are ideal breeding

places for Anopheles mosquitoes. All these ditches should be deep-

ened and the edges kept clear from vegetable growth, thus giving

the water a free circulation and incidentally giving ready access to

the small fish which are numerous in the nearby creek.



EXPEEIMENT STATIOX REPOET. 647

'The partially wooded area south of the railroad called Spout's

Spring woods is not a breeder of species which are classed as nui-

sances, but in inany of the open spots Anopheles will develop, and

it therefore needs some attention. It can be drained by open

ditches into the creek. Should work in elimination of breeding

areas be commenced by the improvement association, I would sug-

gest that this be the last of the places to- be dealt with.

"The area north of the railroad and west of St. Andrew's ceme-

tery has precisely the same conditions as Parson's meadows, and

the recommendations given for that territory applies to this as

well.

"Directly to the rear of the Relief Fire Engine House was found

a very large pool. This contained millions of Culix pipiens larvae

and pupse, and in itself could supply the town of Mount Holly

with a plague of adults. Considering the number of broods the

pool would develop in one season, the number of individuals in all

would run into an unpronounceable row of figures. A series of

somewhat smaller pools followed this, and all are dangerous,

though all did not contain larvse when examined.

"The old raceway from the dam to the old gi-ist mill was found

to be a prolific source of mosquito breeding, both for Culex pipiens

and Anopheles. Large pools have formed in the deeper depres-

sions and I understand that these are only rarely connected by a

continuous channel of water. The same conditions were found

below the gTist mill, where a single dip of an ordinary glass

brought uj) a wriggling mass of mosquito larvse. This place, I

am informed, is to be permanently remedied by the building of a

dam across the Ranoocas creek, thus directing a steady stream

of water through the raceway. Until this permanent work can be

done, petrolizing the pools at inter\'als of ten days is recommended

as a temporary expedient.

"Kear the Grant street station there is a small, wet area, which

was found to be breeding pipiens. This can be drained very easily

into the sewer pipe.

"To the rear of dwellings on Water street, just west of King

street, were found many puddles formed by the sewage from the

houses. These were simply blackened by thousands of pupse which

crowded the surface. There are undoubtedly other such places in

the town, as well as open ditches at the sides of the roadway in

which surface sewage gathers, and all such give rise to perfect
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cloiuU of mosqiii(<u's numy times in the euurse of one season. I

ain informed that there is a good sewerage system in Mount Holly,
:iiid if all dwellings were Gonn(X'fed with this these surface sewagre

pciols would he ei'a<licated."

In order to hring the matter more prominently before the pub-
lic, IMr, Dicherson delivered a lecture on the subject, June 11th,

detailing the life history of the offending species and explaining

just how the nieasui'es proposed were expected to produce the

desired result.

The Improvement Association also republished the figiires of

the "Mosquito and tlie Puddle," tirst sent out by the Village Im-
pro\ement Society of South Orange, and continued its campaign
of education throughout the season. Unfortunately it proved im-

jiossible to secure the active co-operation of the authorities, and
the character of the reason was such that, with the supply found
by ]\rr. Grossbeck to^ start on, every rain pool developed house

mos(juitoes when the rains came.

Mount Holly is out of the range of the salt nu^rsh species. Its

probh'm is a purely local one; is of such a character as to require

only the simplest sort of local work, and such as to enable it to

seciu'e almost ciim[)I;-te exemption by permanent improvements

of not too expensive a character. It would be a reflection upon
the intelligence of tlie municipal government should such condi-

tions be allowed to remain much longer, especially where the board

of health has ani|>le power to compel abatement.

Other Liooal "Work.

At the requests of either individuals or of the health or mimici-

pal authorities, local inspections were also made at Ivahway, South

Amboy, Barnegat City, Irvington, Plaintield, Montelair and Pat-

erson, and in most eases reports were made to the parties con-

cerned or Avho requested the investigations. Other communities

sent in specimens f(n' determination and a few localities were col-

lected over for our own information.

Tlie outcome of ULOSt of these inspections was to determine that

the frequent rains and sultry weather of the late summer had fur-

nished breeding plaees for C. pipiens in altogether unusual num-

bers ; that every de[)iression that could hold water was filled, and

that wrigglers were present in almost every instance.
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CULICIDE.

This material received its trial in New Orleans during the

yellow fever epidemic and proved positively successful in destroy-

ing all mosquitoes in the rooms and buildings in which it was em-

Fig. 7.

Fumigating outfit for Culicide. Mtide of a seotion of five-inch galvanized iron .stove pipe,

a tin dish and a glass alcohol lamp. From an original photo.

ployed. It is made of equal parts by weight (if carbolic acid crys-

tals and g-um camphor. The directions are to melt the carbolic

acid crystals over a gentle heat and pour over the gum ca.mphor;



650 NEW JEKSEY AGHU T I/IU' IJAl. COLLIXiE

the aoiil Avill dissolve the camphor and kwve a olear, soiiuAvhat

volatile liquid Avith rather an agreeable odor. In actual practioe

I placed the bottle of crystals iu a can of Avarni Avat^i'r and allowed

it to liquify gradually, |X)uring the liquid over the camphor from

time to time until no more acid remained. The resulting solu-

tiini is jH'viuaiuMit and may be kept in tight jars or bottles iiuh^ti-

uitoly.

The directions are to evaporate three ounces of this Culieido for

every 1,000 cubic feet of space in the room or building to be treated

and to keep such s})ace tightly closed for a period of at least twenty

minutes. Xeither metals nor delicate fabrics are affected by the

vapor, hut iK^sides mosquitoes it also kills flies and other insects.

The liquid is inflammable, but not explosive, and as it requires heat

to volatilize it, the apparatus should be placed in a pan or tub of

water to avoid danger of fire.

Surg:eon Berry, of the ^laviiu* Hospital Service, who gives an

account of his exjx^riments with the material in the Public Health

Report for Febrnary ^d, lOOG, Vol. XXL, Xo. 5, reconmiends as

an oiiitit : "(Jalvanized iron stove pipe eight inches in length.

Cnt out sections from bottom so as to leave three legs, the cut-out

sections giving entrance to air. This pipe is put over an alcohol

lamp. In the ui)i»r part of the pijx^ muke half a dozen air holes

al>ont one-fourth of an inch in diameter to provide a projier outl(^t

for the draft. On top of the pijx? place a pan in which the evapora-

tion taket? place. A granite ware wash basin answers every pur-

l>ose and is letter than anything else, be^^anse it evajxu-ate^ the

liquid com]>letely."

In accordance with the above suggestion. 1 made ihe apjiaratus

shown in Figure 7 out of five-inch stove pi]H\ and in a tin flat-bot-

tomed basin that fitted into the top of the pipe evaporated two

ounces of ('nlicid(^ in twenty-five minutes, using one-half an ounce

of alcohol in an ordinary glass alct^lud \au\]\ A tin basin Avas used

Ix'cause it would heat u]> faster, and by measuring out at the rate

of one ounce of alcohol for four ounces of Cnlicide com]>lete eva}>

oration may be obtained without danger of burning out ilu^ aji-

paratns. It is ]M>ssible to remain in the room until fumigation is

well nndcM- wav and the va]XM- becomes quite dense, and the room

niav \k (Mitcrcil again when the work is completed al'icM- a deor or

window has hcen allowed to roniain open a finv niiiniu>s. Although
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it has been found that twenty minutes' exposure is sufficient to kill

mosquitoes, it will be better to allow rooms to remain closed tightly

at least an hour after the material has completely evaporated. The
quantity given, three ounces to 1,000 cubic feet of space, presup*-

poses a moderately tight room, to be fumigated. If doors or win-

dows are leaky an excess should be used, and in large cellars, for

instance, two or three fumigators are better than one to secure more

rapid evaiX)ration.

The entire outfit exclusive of the lamp, but including the charge

of the tinman for cutting and punching the pipe, was forty cents.

The actual outlay need not be over fifteen cents. Wood or dena-

turized alcohol will answer eveiy pur}X)sei, so that the cost of the

fumigating outfit is very small.

KillarvsB.

This is a preparation consisting of two powders which, when
united in the presence of water, ev^olve or form ammonia. The
water becomes more or less charged with this ammonia, in pro-

portion to the amount of material used, and it is given off from

the surface, as the very decided odor proves.

The preparation comes from the Nienstadt Laboratory, at Ho-

boken. New Jersey, and a sample was sent in for trial in May,

supplemented later by a jDurchased lot, to be tried on a more

extensive scale.

Quite a number of laboratory experiments and experiments on

small areas were made, but condition proved adverse when a large

area was undertaken, at Barnegat, a brood having just come out

of the pools and the water being clear at the time.

July 10th and 11th, applications were made to some lot pools

containing larvae of C. pipiens and C. jaofnaicens'is at vaiying

strengths, from that recommended on the packages to a concen-

trated mixture. The result of these experiments was, on the whole,

unsatisfactory, and on July 18th the experiments v/ere repeated,

with Dr. A. E. Nienstadt, the inventor of the compound, in

attendance. Four lot pools Avith large numbers of wrigglers were

treated, and into each a large amount of the mixed powders was

stirred. The pools varied in size and the ammonia odor was

obvious in all cases. Check experiments were also carried on in
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tho Inborn toi'v, niul iho result \vns the ilestruetion of nearly all

[\w lnrv;e in nil save one of the pools. Egg boats were also placed

on the surface of treated water in the laboratory experiments, and

these failed to hatch, while others from the same lot and placed on

uutrentcii '.vnter developed Inrvtv normally.

Tiie not result of these experiments was that if used in suffi-

cient quantity the "Killnrvtr" does really kill mosquitoes in all

stages, nnd the strong odor of :!unuonin rising from tlu^ surfnce

will probnbly prevent ovi])ositi<ui for a short time.

Two days Inter, July 20th, Mr. Grossbeck re-exnmined the lot

pools, i'ouud th(Mii partly di'ied iq>, but what water reuuuned no

longer hnd nn nlkaline reaction, and there was a new crop of

young wrigglers. In other words, the pools were not protected

for more than twcMity-four hours.

This is not renlly sur[)rising, for, since the killing power of the

nuiterinl depends largely upon the aunnonia developed, it would

cease to be effective as soon as all the ammonia was dissipated,

and that goes xory rn]udly.

As coiiip;ir('il with jtetroleuui, "ivilhirva^" is no more etfcH?tive,

and is, in I'nci, less certain, whore pools are irregular and encimi-

bori'd w iih \eg(>tation. Nor does it protect for so long a time, for

in a quiet pool the oil will serve for a week or two, while the

"Killarva'" disappears altogether in a ilay or two. Its only ad-

vantage over the oil is its cleanliness, and it may have a distinct

and useful tield in dealing with those woodland pools in which

only a single spring brood develops. In this case any material

that will with ceriniuly kill otT the larva^ before they have a chance

to cou\i' lo maturity will serve to free the treated forest district

for an entire season from the offensive species that infest it. In

such ]daces as the Essex countv parks its euq>loynieut would be

well repaid.



Report Upon an Experiment Having for its Object the Intro-

duction of Gambusia Affinis and Heterandria Formosa

to the Waters of New Jersey as Destroyers

of Anopheles Larvae.

BY WILLIAM P. SEAL.

It is probably best to premise that, as far as ocular evidence

goes, the experiment in question has so far proven a failure, but it

is not absolutely certain that this is the case, nor would it be proof

of its impracticability. Having originally suggested the experi-

ment, the writer, at the solicitation of Prof. John B. Smith, con-

sented to carry it out. .

In a, paj^er presented at the last meeting of the American Mos-

quito Extermination Society, entitled "Fishes in Their Eelation

to the Mosquito Problem," the writer took the gTOund that the dis-

trilmtion of iishes for the purpose of mosquito extermination is as

properly the function of fish commissions as the same work in the

interests of sport, or even of food-supply, inasmuch as it relates to

both the health and comfort of all our citizens, including the

sportsmen.

It may be well, also, to note here that the writer suggested the

same experiment to the United States Fish Commission as early

as 1901, and was informed that "it Avas a subject not relevant to

the functions of the commission, but pertinent to the Division of

Entomology, Department of Agriculture," It is interesting to

observe that the United States Bureau of Fisheries is now making

the same experiment by the introduction of Gamhusia and allied

species from the costal waters of Texas to the canals and irrigating

ditches of Hawaii.

The writer, in all suggestions on the subject, insisted on the

month of March as the most favorable time for making the experi-

(653)
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inout, for the ronson that even it' the tislies Avere incliued to escape

from the waters in whieli tliev were placed, as an nncongenial en-

A-ivonment, some of them would surely remain long enough to

breed, and the young would most probably not be inclined to leave

the place of their birth. It is a fact well known from experience

with the food varieties that the larger species of fishes cannot be

successfully intiMduced into waters which do not fully meet their

nHpiirements, and the rule holds good with all larger animal life.

How far the rule will hold good with species so small and insig-

nitic^tur as Giwihusia and Heterandria can onW be determined by

exjH'riiiunu. When once a species breeds in a locality its spread is

geucrally only a question of time. It is, therefore, apparent that

|xn'sistent ami C'^ntinued etfort is necessary in making such experi-

ments, and the greater the scale on which they are attempted the

greater and more sjx^edy will bo the results.

As certain exigencies prevented the making of the experiment in

the spring, it A\"as deemed worth while to make it in the fall, so as

to avoid further loss of time, and in the belief that there was a

gxHxl chance for at least a small measure of success. The summer

of ll.*0."> was phenomenally dry, the drouth extending through the

fall and greater part of the winter, so that many places naturally

adapted to lishes like Gambiisia and Heterandria were almost dry.

If the tish had been living and breeding in these places all simmier

it would have made little ditference. but in the cold season they

were untit as places for stocking.

Tlu^ wt'ather remained so warm throughout the fall that it was

deemed undesirable to attempt to ship the tish before November,

as the temperature in Xorth Carolina, from which State they were

brought, in that month was much like the month of June in New
Jei'sey. In ^'ovendx^r, therefore, something over ten thousand

were successfully shipped to Delair, Xew Jersey, from which point

they were distributed as follows

:

About 8,000 in sj>ring and natural drainage rivulets llowing

into the ice pond at Westville;

Six hundred in a land-locked pond near Delanco

;

Six hundred in a mill pond Ix^twecn Merchantville and Eves-

lH>rt >

;

Six hundred in huubhx^ked waters near Delair;

Four hundred in ponds of the Aquarium Supply Company, at

Delair.
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The selection of the places for making the experiment was gov-

erned in tlie main by the desirability of convenience in maintain-

ing some sort of espionage over them dnring the winter.

One of the small streams leading to the Westville pond comes

from springs at jSTorth Woodbnry. Another comes from the direc-

tion of the Delaware river, and it is now believed that in time of

heavy rains small fishes could make their way to similar small

rlvnlets lloAving to the Delaware, but dense growths of briars pre-

vent a complete examination. It mnst be, therefore, a matter of

conjecture whether these fishes were devoured by the black bass,

pike, yellow perch and sunfish inhaljiting the Westville pond, or

whether because of their enemies or dislike to their clianged condi-

tions they found their way during the spring rains to rivulets flow-

ing to the Delaware. Some of them were seen during the winter

and as late as l[areh half a mile or more above the pond, and some

still further up.

The Westville pond was looked upon as the most favorable in

this section for the experiment, as affording average conditions,

the possibility of escape by pushing up the rivulets leading to it

not then being suspected ; this, however, as before stated, being at

present a matter of conjecture only.

When the fish were deposited the temperature of the water in

the rivulets at Westville was about 45° F., or spring water tem-

]x>rature, and they seemed oomfortahle in it, but soon took refuge

from the current in the grasses fringing the banks, disappearing

completely from sight. In the other places the water was colder

and the conditions more unfavoraMe and none of the fish were

seen afterwards, and they probably succumbed to the cold or were

devoured. In the ponds of the Aquarium Supply Company hun-

dreds of young pike about one-half to three-quarters inch Mng were

found in March, the breeders having found their way in through

muskrat holes in the banks. In about sixty days they were four

to five inches long, but not so numerous, their development repre-

senting the destruction of their kindred and all other species. It

is the presence of the predaceous species everywhere that makes

such experiments so difficult. In recommending that the supplying

of fishes for the purpose of mosquito extermination l>e placed in

the hands of the State Fish Commission,, if it be deemed desirable

to continue the experiment, the writer is actuated by the belief
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that. tJicy will gladlv nndcrtaki' it if sd autliorizi'(_l, and that with

tlieir extensivo eqiiipiiu'iit and facilities the experiment can be

made on a scale of such maiiuitude that success will be assured.

March, or not lat<>r than Ai)ril, will be found to be the best sea-

son for shiiviunu' thciu hy express. If acconi}ianied bv a lish eom-

niissiou niesseuiicr. ^lay would not be tno late. At all events the

sprinii' mouths are ihe ]n"oper ones for this work. The earlier the

better. Lheii with lh(> entire s])rin<;- and sunnner for breeding, the

multiplication will bc^ manifold.

Gmnbusia affiius and Heiemndrui. formosa< arc the smallest

Oj'prinodonts found on the Atlantic coast. They are viviparous,

surface-feeding", la.rva3-eating, minnows, know as "top-miiuiows..'^

A study of the breeding habits of a pair of Hetemndrla during the

past summer showed the extrusion of young at intervals averaging

a week from dune loth to Septemlx^r 10th. some fourteen deliv-

eries in all. These varied in the number of young extruded, but

a fair average would bo ten, although as high as eighteen were

found on on(> occasion. Some were undoubtedly eaten when other

food was scarce, though in the cases observed it might have been

a parallel to what has been observed of other species where the

yoimg appeared to be devoured because they were deficient in

vitality. Taking it, however, at the average of ten, there w^ould

Ik' an iucreasi' from \\w (Uie pair of one hundred and forty. Xor is

this all. A pair horn in June brought forth young in August and

another pair did tlu^ same in September, thus ]>roducing a second

generation within four months. It will thus be seen that they ai'e

wondi'ously ]>rolitic. Although they do not have the enormous

fccni'dity of most tishes. the young are protected during the e^
stage ai«l are born able to take up the burdens of existence with

a much grc^atcr chance of escape from tlieir enemies as they are

fully dev(doped and very active at birth.

It can bo safely assumed that the breeding habits of Gamhusla

are identical with those of Ileterandna.

It is an established fact that these two s^x^eies are largely feeders

upon the Inrvip of mosquitoes, and that because of their small size

and habit of swimming and feeding at the surface, they can pene-

trate among and over aquatic plants as no other species can or do,

and for this reason are especially adapted for the destruction of the

larvie of Anopheles. This phase of the question has, however, been

quite fully explained and should Ih? fully understood.
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Tliis report needs ]itlle edinnient; it is clear and to the point,

and while the experiment is wi'itten down a. failnre it has tanght ns

Avliat ninst be avoided if snecess is to be secured, and it has tanght

lis something concerning the limitations of the species. Ct)noern-

ing the desirability of securing the introduction of these little min-
nows into- the State theirei seems little' room, for donbt, bnt the task

is really beyond the scope of the mosquito work and should be

placed where it belongs, i. e., with the fish commission. There is

no reason to beilieve that this commission will not Ijc willing and

fully competent to do all that can be done if the niattcn- is referred

to it with sufficient funds to cover the expenses invnl\f(l.

MOSQUITOES OF THE SEASON.

Notes by John A. Orossbeok.

The summer of 100() was rather a rainy one until the latter

part of August, conseqiu'iitly favorable for prolific production of

mosquitoes, and complaints were received from many points in the

State. Uj^on investigation, the species in most cases proved to be

(Jvlex -pipiens, the common house mosquit<:). This species is in

some respects more of a nuisance than the salt marsh form, this

latter being content to remain outdoors (^r to enter houses on the

clothing, while the former's habit is to force its way into dwell-

ings—through the meshes of the screen, if there is no more con-

venient method. As a rule, such complaints came from localities

without the range of flight of the salt marsh species, but this does

not mean that salt marsh mosquitoes have been less in numbers

than usual, except in the drained areas, or that inland towns

fared worse than shore municipalities, but the shore communities

are never without mosquitoes in summer and the presence of addi-

tional specimens was not so marke<l.

The house mosquito also occurs along shore, sometimes in consid-

erable nunil>ers. The weather conditions of the season, as else-

Avhere, favored their devel«i])inent more than in ordinary years,

but (.'. solUcitaiis and C. ranfator are always the predoininating

species, and so C. pipien.'i is much less noticed than Avould hv the

case if salt marsh forms were absent, or nearly so. For instance,

at Monmouth Beach, prior to 1904, one could collect hundreds of

specimens, and most of them Avould be found to be C. soillet tans

42
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ov cdiildlor. Xi'tvv the nuirsli surrduiidiiii:- lliis tnwii \v;is tlraiiUMl.

flic inhnlutants oiijnvcd two vcars of solid cointort in having

almost no niosqnitoos. in ilic carlv |>ai't of the past snnnncr.

however, thev were eonsidorahlv annoved and the work dene en

the niai'sh was questioned hv sonu> in t'onse(|nence. If.r. Brehnie,

njxin iiivestigatinii' the region, reported that he found C. pipiens

breeding" in great nundxu's in uuiiiv plaet's in the town—in neg-

leeted gnttei's, de]ire!^sioiis in eiiv lots, etc.—and. incidi niallv. go-

ing over the drained marsh ai'ea, he eould not tind anv hreeding

going on there.

Two other elostdy i-elated iidand niosiiuitoi's whirh were I'om-

mou and trouhh^some in l!U)(i iwv (' iilex ahfitchii (^siplioinilis) and

Culc.c sii.(>caiilaii.s- (the caniaii^ of previous reports). Prior to

this year the former was regarded as rare and the latter had not

been conmion sinee 1902. These two speeies are ditHeidt to seji-

arate in the adult eondition— in faet. in slightly tlown specimens

it is impossible to do so with any degree of certainty, the usually

more robust ajtpearance of suhcanfiuis Indng then ihc only means

of discrimination. In the larval stages, however, the differences

are nnirked and readily noticeable to the unaided eve, the most

sti'iking feature being the long and much more slender air-tube

in ah/itch i I. 15oth these species are strictly sylvan in character,

breeding only in woodland ]iools with Ciilcx C(iua'h'))sis. and do

not travel far from the innmdiate sludter (d" tlu^ trees. There is

but on(> brood a year, the young larva' hatching in early spring

from oviM'-wintering eggs and the adults issuing toward the last

days of April, and continuing to emergi' until the mi^ldle of May.

Unlike most woodland species, these adults nnnain on tlu^ wing

for several Aveeks, disa]ipearing only in the last vlays of July.

They are exceedingly hard "biters" and do not hesitate in nudging

their ]u-esence known \o anyone who enters their domain, but

they voluntarily leave as soon as the open iield-^ are reached.

Dwellings situated near (U' among tlu> trees where they occui' are

very ajn 1o be troubled by these two species on the porches ami in

the gardens. They occurred in large nundnu's in the wooded dis-

tricts of ]\IiHbnrn and Short Hills, Essex county, where they were

taken in the first days of Alay as full-i:rown larvic and later as

adults. They occurred, also, in smaller niunlH'rs in the South

Aiountain licservafion antl in the (Jrcat Piece meadows, and adults

were taken plentifully in Paterson, on the Cbirret and Preakness
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nKinntaiiis, ami in the woodland snrrounding Lake Hopatcong,
Onr experience with these two forms has been such hs would lead

n^ to believe that next season they will in all probability occur in

far less numbers, if they will not be altogether absent- Just

what causes these broods to increase or diminish in numbers, as

the case may be, is unknown; Init it certainly does not depend
upon the amount of individuals present the preceding summer,
and if it be the conditions of the weather it must be from the

time the eggs are laid until the beginning of the following winter,

T^ince from the time winter begins until larvte appear in the pools

seasons are much alike as regards the condition of places where
ei>:gs are laid.

The coast mosquitoes do not dej)eud so much upon weather con-

ditions as the inland species, since the pools in which they live

are created by the tides as well as by rains. !Xevertlieless, in a

summer such as 1906, the number and size of the broods is greatly

increased. Thus the season was an ideal one for sending forth

a continuous stream of adults until the droughty condition of the

late summer put a check upon the rapid succession of broods. In

the northern section of the coast line, and probably also in the

southern half, Culex cantator was the dominant form in early

spring. Toward midsummer C. soIUcitans began to appear in a

rather large percentage, though somewhat unevenly distributed

as to numbers. At Elizabeth and Linden they were about evenly

divided; at South Amboy and Staten Island almost the whole of

the broods were composed of soIUcitans, while in Jersey City can-

latoi- held the largest numbers. Towartl the end of the summer,

in the section from Barnegat bay southward, the broods were en-

tirely made up of sollicifans, while north of this point cantator was

present in only a small percentage.

Other less comfianon nwsc[nitoes.—Of the species of Anopheles,

jmnetipenms remains by far the most common, appearing almost

always in collectious of Culex pipiens, whether from glitters, lot

pools or rain barrels. Female adults were found flying as early as

April 21st at Paterson, and larvse begau to appear all over the

State in late May. They were most abundant in Augiist, after

which, the pools drying out soon after, they could only bci found

in spirings, barrels and pails in which they were taken as late as

October 18th.
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A iioplu'lcs HKtc/il I priiin.s has liccii rare tor tlic ])ast two or tlii'cr

vcai'S ; in IIM),') it Avas ii<it lakcii at all in tlic larval ('inidition, and

in 190(i onlv a single adnlt was bred (.hnu^ 1st) from a eoll(H't(Ml

pupa from a "kcttlc-liolo'' at ]\lilll)nrn.

Anopheles Ixtrhcri. discovered in Xew Jersey last vcar for the

tirst time, was turned \\\y hy Air. Brakeley at Bordentown, avIicit he

took adults in a hedi-ooni at night: August 14th, one male; August

ir)th, oue male and one female, and August 16th, two females.

Another male was bred September 11th, from a lot of pupte taken

from a tree-hollow at Chester.

AiW'pheles crucimis were taken in miscellaneous salt marsh col-

lections at Barnegat Citv as small and medium-sized larva^ August

16th and September (5th, and at South Andioy as large larviv and

piupse Septend)er lOtli.

Psoropliora. ciliata, was apparently rare througliout the season.

Few larva? were collected and adults were taken at Belleville, Pat-

crson and in the Great Piece meadows.

Jmytlvlno'soma. musica, adults occurred plentifully in the! Great

Piece meadows August 27th. About twenty-iive females were

caged and fed on ripe banana and on human blood in hopes of get-

ting eggs, but all died within ten days without ovipositing. Several

adults were also taken at Lakehurst, Augiist Kith.

Culex jamaicensis larva? were found at Newark on July 25tlr: in

]>ools along the speedway at ]\[illburn, July 26th, in snnill num-

bers associated with (UiJcv pipicus- and Anopheles : and at New

Brunswick in lot pools in great numbers on July 20th. This is

undoubtedly the most rapidly developing mosquito in New Jersey.

'I'll is was demonstrated at Xew Brunswick where larvie as large as

those of C. pipiens at maturity appeared July 20th, in ])ools which

were absolutely free of mosquito life two days previous. On the

21st the larvie were full grown, and among them were several

recently-formed pipee. It is worthy of note, perhaps, that, of this

series of pools, only one contained C. jmmaleensls and in that no

C. pipiens were present, while in the adjacent pools pipiciis were

crowded in myriads and not a jcunaicensis larva could be seen. Of

llie specimens collected for rearing a single male emerged on -Inly

22d, making at most a four-day ]»eriod from the hatching of ihe egi:

to the issuance of the adult. On the 2.")d, ninety males and twenty-

iive females emerged and all the larva' had pu])ated. showing that the
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eggs hatch and the hirva? develop verv evenly. Many adults of both

sexes were confined in Ijrecding cages, one lot being fed only on

ripe l)anana, the other exclusively on human blood. The latter

tijok blood readily and gorged themselves so as to be utterly unable

t<:) take wing from a flat horizontal surface, though from a vertical

surface they could fly short distances either higher or low^er than

the starting point, the tendency being to go downward. On a flat

surface they could only hop about in a very comical manner. Of

the examples fed on banana, none lived above seven days, and of

the blood feeders only two were alive August 0th, where one: laid

eighteen eggs upon the dampened lint, which was supposed to take

the place of mud. They were laid singly, simliar to the manner in

which Culex sollicitans lays her eggs; they were also of the same

shape as those of that species but slightly larger. They were evi-

<lently not fecundated and failed to hatch whether covered imme-

diately with water or left to dry out for several days before being

water covered.

Cidex discolor, tliough sent in from Delair by Mv. Seal every

year since he first discovered it, is nr)t as yet known to occur in anv

other part of IsTew Jersey. A lot of full-grown larva? were col-

lected August 10th; on the 11th seven examples pupated which

])roduced adults—all males—on the loth. The remaining larva?

failed to pupate and grew more and more sluggish until their death

—the last living until the 31st.

Cidex perturhaois as a larva remains unknown in nature though

the young larvse have been hatched during the past summer from

eggs laid by a, captive fennile. Though we have not succeeded in

bringing the larva? to maturity and thus establishing the character

of their food, we nevertheless believe that we have taken a long

step toward the final discovery of these early stages in a state of

nature. The first record for pertiirhans in 1906 came from Mr.

Brakeley, who found fenuilos sparingly at Lahaway in the last

week of May. On June 8th he caught a male, the second example

of that sex taken by him. From that date on the species became

more common, but no more males were among the cajitures. Lake-

hurst, with its numerous creeks which flow through and spread over

large and low-lying cedar and other woodland areas, represents

conditions in which no known mosquito larvse breed, and was care-

fully investiffated for the larva that never occurred with other col-
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lections of mosquitos. The locality was carefully exainine<l iif

31 ay Ivofore tlio first adults a]i]3oared and several rimes later in tlier

snnniK'r, but notliino' in the way of a mosqnito larva was taken.

On August 2Ttli female adults in a very fresh condition were taken

in the Great Piece meadows. They were most abundant around u

sliallow body of water in the midst of a piece of dense woodland,

and they diminished in numbers the farther away one went from

the pool, thus it seems probable that they bred in that body of water^

even though at the time neither larvge nor pupal skins could be

found upon close examination. About thirty adults were taken

alive and confined in breeding cages. They took blood readily, l)ut

one aftCT another died oif, until on September 8th there was but a

single example left. Many of the dead ones had fully dcAxdoped

ovaries. On Septendjer lOtli an egg-boat was found floating uj^wn

the water, laid by the last surviving female. The eggs hatched

on the night of Septeml>er 12th, and the young larvte were trans-

ferred to strained water in which Culex pipicns had been breeding

and into which pieces of stonei, sod and decayed wood were placed

in the hop© that the larvae would find in such a, mixture some con-

dition under whicli they might exist. Watched for several hours

the larvaB rarelv came to the surface, and onlv occasionally one or

Two Avere seen resting at the surface film. Xoue lived more than

six days, having apparently eaten nothing. The question still

remains, therefore, as to just what the food of this larva is anrl

under what conditions it lives. It has been suggested that they

miglit be parasites, and this seems probable.

The egg-boat (Figure 8, 1) is quite similar to lliat of Culex

inpiens, but is slightly larger, measuring 4.5 mm. .it its greatest

length and 2 mm. at its greatest width. It consisted of ap]iroxi-

mately 125 eggs, the individual egg being uniformly slaty-black in

color, .75 mm. in height, broadest near the base and tapering regu-

larly to a rounded apex. On account of the single eggs being

longitudinally fastened together side by side and ta]iering apically.

the top of the boat is very nnu'h smaller than bottom; indeed,

some of the outside eggs are in an almost horizontal position.

The young larva (Figu.ve 8, 2) is almost white in color and meas-

ures 1.5 mm., or .06 of an inch, in length from the head to the end

of the ninth abdominal segment. The head is of the same color as

the bodv, somewhat hi-oader than lona\ well rounded in front, and
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Cidex pertiirhaiho. ], egg-boat from above: 2, young larva: 3, its antenna: 4, mentum with
liyjiopharynx; r,, mandible: 0, anal siphon: 7. patch of seales on eighth abdominal segment.
Original.
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Avitli (listiiu't offsets iimucdiately before the eyes, iipiai which rest

the aiiteainn". Six sing-le hairs on the anterior half of tlie head
arise from minnte pits ; two of these are sitnated further in front

than the others and occnpy the central portion. The eyes are black

and I'oniKh'd. The anteiinfe (Figure 8, 3) are exceeding-ly long and
slender, swollen at the base, followed by a wrinkled portion, im-

mediately above which arises a single long seta from a distinct

tnlu'i'f'le; a short distance from the apex is a slight offset which

sends forth two moderately long hairs, and the apex of the shaft is

terminated by a snmll peg and long, sharp spine. The mentnm
(Figure 8, 4) is broadly pentagonal in form, with one large central

tooth and three smaller ones on each side, becoming successively

larger toward the base; the attached hypopharynx is threedobed;

the central lobe set v.'ith short, stout pegs. The mandible is very

singular, departing in some respects from that of all known spe-

cies, and is best described by a reference to Figiiro 8, 5. It is a

chnid^y affair, possessing the usual fan-like structure and thr^e

long and a short, stout spine on the dorsal aspect. The peculiar

structure lies in the fleshy portion, which extends beyond the apex

of the teeth, thus indicating some special mode of feeding. The
thorax is broader than long, with deeply-cleft sides, forming large

teeth-like projections, from the apices of which arise two to four

long hairs; two pairs of shorter hairs are also on the anterior

margin, which extend forward over the head. The abdominal seg-

ments, 1 to 7, are subquadrate in form, the anterior ones produced

into sharp points at the sides, from the tips of each of which arise

two long liairs; the posterior segments are more transverse, with

one or two shorter hairs at the sides and with several additional

short hairs. Upon the dorsum of the eighth segment is situated the

anal siphon or air-tube (Figure 8, 6) ; this is broad at the basal

half, then suddenly constricted, and continues narrowly to apex,

there terminated by several recurved hooks. There is no double

row of s])ines or pecten, but on the ventral side are two very long

seta' from tubercles situated widely separate from each other. The

eighth segment also bears the lateral row of scales (Figure 8, 7),

five to eight in nund)er, with long spine-like apices, arranged in a

single regidar row. The ninth segment is longer than broad, with a

chitinized saddle on the dorsum extending one-fourth the width of

the scginent down the sides. Four very long double hairs consti-

tute the usual double dorsal tufts, and a ventral brush is absent.
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'J'lic ;iii:il uills arc ahmil the K'liiitli of llic anal segment and finiicr-

like in shape.

Ciller tacnforh jinclius aj^peared in collectiiHis made at Elizabeth

Jnne -'5(1 and at Slaren Lshmd -Jnne 4th. A heantifnl female s])e<'i-

nien was alsd capMived in the act (if hitiiiu' at Lakelini'st on Atiiiitst

ITtli.

Culc.v sjilricohi ])r(ived rare, even in its nati\'e hcaiie at hivings-

ton J^'ai'k. dnriiiii' th.e jvast season. Ahoiit tifteen fnlhurdwii larva'

were taken on April :^5th and several \m\ycV. on ^lav 11th, all of

which pro(hieed adnUs on or hcfore the 15th of the latter month.

A single adult, much hattered and parasitized, was captured at

Mount Holly June ^th.

ChIcx filcliu (J^'elt (Nc Young) vras found for the tirst time in

Xew Jei-ser during the past vear. Only two larva' were secured

and neither hronght to nuiturity. One specimen occurred among
a lot of C. canadensis sent in froiu Lahaway by Air. Brakeley, and

Gollected April 22d ; the other found with C. cantans and cana-

densis, collected April 21st in the Great Piece meadows. Being

thus taken in ])Iaces so widely remote from each other, it is quite

probable that the species occurs sparingly throughout the State.

This brings the list of species actually found in Xew Jersey up to

forty-two. The adult insect is said to be indistinguishable from

that of Cii/c.r ahfitcliii, but the larva is separable at once by the

])nsition of the individual spines of ihe pecten on the air-tube; in

aJjfifrlili these are placed at equal distances a])art from each other,

or at most those nearer the apex are slighlly wider a]mrt than

those nearest the base, A\hile in /ifcliii the two apical s]dnes are

widely separated from the rest and from each othei'. This char-

acter is very constant, and is ahvays to he relied ui)nn. In other

respects the two larva' are alike.

Culex sijlrcstris appears to' occur in A'ew J(>rsey in two' distinct

forms, which may n^present distinct species, though no good char-

acters can be found that m ill ]iositively separate the two forms at

all times. One (d' these invariably hatches from early spring col-

lections occurring wilh ('. canadensis, caidans and other s]iecies in

woodlaiul pools, it is much the smaller of ihe two forms, is darker

in general a])pcarance, and occurs in couq)aratively \-ery small

numbers— I wo lo ten s])eciniens hatching from one lot as against

hundreds of specimens of the other species, it is found from the

midille (d" Api-il until the same time in Mav. The second Form is



EXPEUHEEXT STATIOX EEPOET. 665

iiuu'li larger and lias nover lu'cn taken earlier than the first days of

May, and more usually much later. It dc'cs not occur in woodland

pools, except rarely in such as may be close to the open fields, but

is usually found in ()])en swamp areas, lot-pools with clayey bot-

toms, etc., wlicre tlic lar\-a' are found sometimes in immense num-
bers, crowded tnoethei- and associated with no other species. This

latter form is connnon until the end of the season. It seems proba-

ble that we liave here a dimorphic species to deal with, the scant

early brood l)eing parent to the succeeding generations. Certain

it is that the large form has been found in May in pools that were

not in existence the year previous, indicating conclusively that the

eggs had been laid tlie same year.

CiiJcx sif/iiifcr. it has been intimated, hihernates in the larval

condition. This we wcvv at first inclined to doubt, since all of our

])re\'ious collections of lar\';r of this species had heen made in Sep-

temher and all came 1o malurity before the end of that month. To
test the point more thoroughly, however, Mr. II. O. Marsh, of

Chester, collectcMl all the larval contents of a treediole April 22d,

in which sujnifrr larvjv were found the jireceding year. Larvse of

('idc.v f)'iseriatus. one-third grown, were found in some numbers,

but no sifiuifcr larva' were among them. In Se])tember Mr. Dick-

erson found in the same tree-hole small and half-grown larvne of

s'tgnifer, and u]) to the time of writing { Xovember 10th) many of

these are still in the laboratory and none have reached the pupal

stage. In confinement in glass jars, however, even though kept in

water taken from the treediole, larvrc do not obtain the proper

nourishment necessary to their develo]unent, and unless they are

almost full gro\\ii, will merely continue to exist, scarcely growing

larger, and may linger on for months, as has been demonstra,ted

with various other species. In vie\\- of this fact Mr. Marsh was

again requested to examine the "siynife)' hole," and on November

iTtli he secured a full brood of the larv:e in all stages, from small

to almost full grown. With them were two large larviie of Cidex

trisci'icH IIS. ^Ir. Marsh said that there was about nine inches of

water in the hole, and that the surface was covered by three-fourths.

of an inch thickness of ice; novertlu'less, he said the larvae were

moving ahout actively. It a]ipears, therefore, that this species does

hibernate as a larva, and that the adults emerge early in the spring

of the followin,g vear. It seems not to breed continuously through-
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out the snnniKM', ;i|»|i(';irinu' diilv in ilic fall at'lcr ilic iiiatiiral ion of

{]iv liibcM'iiatiiiii' Iji-immI.

Culex canaden^i^-, whose hirva^. in early spring usually crowd the

AvooJlaiid }X)ols, was conspicuous l)v its almost eutire absence durinu'

the past year. It was present in some nniulicrs in a few places,

but as compared Avith foruier j-ears this wa,s entirely insigiiiticant.

In the hilly districts of J\lillburn, where there are a great many
large woodland pools or "kettle-holes" most all of which form ideal

breeding situations for this species, only a conlparati^'(dy f(>w

larvse occurred, and the resulting adults from this broo'd (piickly

disappeared. Each year that w^e study this form p'roduces addi-

tional evidence which points more and more to the- fact that this

species cannot be counted among the truly pestiferous ones. It

seems to^ disapipear entirely a few weeks after emerging from the

pu]>a, and this, coupled with the fact that it is rarely if evt'r found

out of the iunuediate woodland where it breeds, renders it one

wdiioh needs but little consideration from an economic standpoint.

In the pools where they occur, howeveir, certain other toi'ms occa-

sionally develop which are a menace to close-by dwellings, and ]!0(ds

treated for these will incidentally be freed from such ca.nadcii.sis as

may be piresent.

Culex triseriatus, which normally 1>reeds in the Avater in tree-

holes and has on only Iwcv occasions beeai rcjMirtcd as occurring else-

where, once in an iron kettle and once in a few jxiols formed by a

drying brook, was found breeding contiiuiously in ])ails in uiy back

yard from mid-July until the end of August. Tlie larva' develojied

quickly, three distinct broods coming toi maturity in that s]Kice ol

time'. Most of the lar\a' were taken from the \n\'\\> a^ they neared

maturity, but a few develoiied to adults outdoors, and one of these

at one time was caught in the house toward evening. Two large

larval exam]>les wei'c taken with a full brood of (Uifcx siqiiifcr at

Chester on Jiovember 1 Ttli.

Cidex serratiu'< was taken but once during the season, and then

only half a dozen larva' occurred among a lot of C. si/l resins

secured by Mr. Brehme, August (ith. on the Oi'aiige mountain-, a

new locality for its occurrence.

Culex punctor. taken in New Jersey iu I'.M):. inv the tiist time,

and then only as an adult, was found in l'.M)(; as a larva on the

Oranffo mountains ami in the Livimistou Park woodland area near
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New BruiisAvick. It appears to be among the earliest of our spring

species. In 1905 adults hatched May 1st from pui>8e collected

x\pril 28th, but no larvae could be found among those still remain-

ing unchanged, all having already transformed to the following

stage. In lOOG the 'first larva was taken April 20th, associated

with C. canadensw in a woodland pool on the Orange mountains.

This changed to a pupa on the 23d and produced a male adult on

April 2Tth. Two other larvae were taken from the same locality on

the 24tli of Ajwil. On the 25th quite a munlier were secured froin

Livingston Park also in company with canadeu.sls, and from this

lot eleven males and three females emerged in the six days follow-

ing. The larva has hitherto not been well described by this otiice,

the description appearing in the preceding report being obtained

from published data. It may be characterized as follows:

When full gi'own it is about 7 nnn. or .28 of an inch in length,

exclusive of the aiial siphon. It is more robust than canadensis,

though scarcely larger, and can usually be distinguished from that

species by this fact alone. In color it is dirty yellowish-gray. The

head is considerably broiader thau long, slightly excavated l)elow

the antennal offset and well rounded in frout; four single hairs

are on the central portion of the vertex, the posterior two situated

immediately in front of the median line, the anterior two slightly

in advance of these, and both lateral pairs placed rather wide apart.

A single tuft of three hairs is at the base of each antenna. The

antenna (Fignire 9, 1) is uniforndy grayish-brown in coLu-. of

moderate size, slightly and i-egiilarly curved inward, somewhat

excavated a short distance from the base, giving the extreme liaso

a swollen appearance, and terminated by one very long spine, three

shorter ones and a short, stubby peg. The tuft, composed of four

to six hairs, is situated on the shaft a. little below the middle, and

the surface of the antenna is set with short, stout spines and several

rows of minute ones on the basal half. The meaitum (Figure 9,

2) is broadly triangular with twelve or thirteen small regular

teeth on each side of the apex. The mandible and palpus (Figure

9, 3 and 4), respectively, are of the usual Culex type and ar(^

best described by referring to the figures. The thorax is ratlun-

large and robust, with slight lateral angles which give rise to tufts

of long hair; two smaller tufts are on the anterior margin. The

abdominal segments from one to seven are sulxpuidrate as \\<\vA,
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w itli lateral hair tufts. The ciuhtli sciiiueiit lii'ars the lateral

scales; thesi" are eoiiiposed or six or seven single scales arranged

in a regular curved nw. The iiulividual scale (Figure 0, .')) has

a very long and strong apical spine and a number of small, hair-

like ones fringe the sides, the one near the ajueal spine ludng much
the largest. The anal siphon (Figtire 9, 0) is a little over three

times as long as broad and tapers evenly toward the ajiex. The

double ]ieeten is composed of twelve to fifteen spines, the single

s])ine with two to five teeth on the liasal ]>ortion. nsmtlly the fewer

the number the larger their size as shown in Figure !•, 7. The

anal segincnt is a little broader than long and t'utirely encircled by

the chitinous ring. The double dorsal tuft and dorsal lirush are

normal and the anal gills are longer than the ninth segment and

somcAvhat pointed.

Ciih'.v (ririffd.fus was obtained in some nund)ers bv Mr. IJrehme

in the Orange mountains Jtine Tith, in a pool with a large brood

of Culex stjJrcsiris. Though almost full grown they proved hard

to rear and only six adults, three of each sex, were sectired. A
few other lar\-:e were taken at Millbui'ii, also with sijlvesins. on

Jtnie -Ith.

Culex pretaais occurred again as larvie in great nmnbers in

early spring in the Great Piece meadows, replacing ('. cana-

densis in that place. Though absolutely no additional larva^ were

taken subsequent to April 30th, adnlts were fonnd on the wing as

late as September l:Uli. Specinu'iis taken at that ti]ue were caged

and fed on banana and Imnian blood, but all died in a few days

without (n-i])osiring. Fxamination of the specimens showed no

egiis wirhiu the body and it is more than likely that the eggs had

already been laid.

Citlex aurifcr. usually taken by ^fr. TJrakeley. pfovt^l rather rare.

Only two larva^ Avere sent in by him, April :?-_M. and another was

collected in the Great Piece meadows on Ai)ril lUst. Adults were

found in annoying numbers July 5th, in a ]>atch of woodland on

th.e east side of J.ake Hopatcong.

CuJcx irsfKons was more abundant than in 1!>04 and l!iO,">. It

occurred quite generally in my breeding j)ails. appearing a little

after the beginning of duly, and was obtained from roadside pud-

dle- as late as the KUh of Ocrol)er. To it. in coniimctiou with
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Culex piijioLs, may be charged some of the sleepless nights that

were exj)erienee<l last season.

Culex salinarius also occurred quite generally over the salt

marsh—never, however, appearing in verj^ large numbers. Thev
appeared about midsummer and were found as late as the carlv

part of November. On August l;3th, a single female was caught

on the South Amboy meadow. It was caged and given a meal of

blood, which it readily took, and on the 18th laid a loosely-con-

structed egg-boat, aggTegating, approximately, seventy-tive eggs.

The young lar^'a^ hatched on the 20th, ten making their advent at

3 o'clock p. M. and live others at 5 p. m., showing that the larvae

do not hatch simultaneously. They grew rapidly, considering their

confinement, and on August 30tli the first pu]ia was formed. This

hatched September 1st and by September 7th the last of the entire

lot had emerged.

This species occurs as late into the season as any other Xew
Jersey form. ]\Lr, J>rehnie reported an interesting observation, in

Xovember, 1905, which came too late for incorporation into the

report for that year. He found full-grown larva^. in a })Ool on the

Elizabeth marshes, which was covered with ice to 'the thickness of

almost one-fourth of an inch that had formed during the preceding-

night. After the ice had been broken he found the larva^ lyiiig'

at the bottom of the pool, and when scooped up with a net and

transferred to a bottle showed scarcely any signs of life. In about

five minutes (the bottle being exposed to the sun's rays) they be-

gan to wriggle slowly to the surface. When it was reached they

ceased to wriggle and immediately sank to the bottom again. They

then remained at the bottom for fully five minutes, and probably

longer, before another attempt Avas made to obtain a fresh sii])])Iy

of air. It was not very long, however, l^efore they wei'e as active

as ever, and in the laboratory almost all of them came to maturity.

Culex territans was found in my pails kept for breeding pur-

poses on August 4th. This species confines itself, usually, to

clear, fresh-water pools, and it is rare to find them in a water pail.

Uranofaema sapphirina, a rather rare species in Xew Jersey,

was taken in various stages of development in a woodland water

area of the Great Piece meadows. The larvae were very liard to

rear, and, though a few reached the pupal stage, none became adult.

Of the species of Corethridse, Corethra crnctipes was of rather
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(•(luinioii (xnin'tMicc in early spring collections from woodland

pools. S<ii/oiiu/ia all/ipcs was iinusiialK' rare, beijig taken only

once at .Milliuirn, on May 2Stli, while CorethreUa hrakeleyi was

sent in liy Mr. Ih-akeley in some nimibers from Labaway on April

20tli. Full-grown larvjv of 5. albipes were taken in the fall of

lUU.") and lived in the laboratory nntil January, 1900. Tbey would

pr(Jnd)ly have lived all winter were it not that no ^egetation was

growing in the jar in which they were conlined, and the oxygen

thus becoming exhausted resulted in their death. The larvne of

C. bral-elcifi. on account of the gTas})ing form of the antenuiv and

the <har]vtoothed structure of tlic nuindibles, were bi'lie\eil to 1)0

])redaceous in habit, and during the ])rese]it year one larva was

seen with another half-devoured individual of the same SjX'cies

in its jaws. The larva of an allied species described during the

past year was observed feeding upon a minute crustaceans.
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