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A New Olassification of Broods.

Late in 1898 Mr. C. L. Marlatt, of the Division of Entomology of
the United States Department of Agriculture, after a careful study
of all the records, proposed a new enumeration of the broods, recogniz-
ing the existence of some that had not been previously defined. One
of these new broods, under XV. (1890), occurs in New Jersey in
small numbers. Several of the members of the Newark Entomological
Society brought me specimens taken in Essex county, and I noted the
species at Anglesea, Cape May county. It was supposed at that time
that these were delayed members of the brood VIII., and no effort
was made to learn if the insects occurred elsewhere. Mr. Marlatt,
however, found records from New York and North Carolina, which
indicate a distinct brood, whose colonies are widely scattered.

As rearranged by Mr. Marlatt, the New Jersey broods are—II., last
occurring in 1894 (XIIL. of the old style); VI., last occurring in
1898 (XVILI. of the old style) ; X., occurring during the present year
(XXII. of the old style) ; XIV., last occurring in 1889 (VIII. of the
-old style), and XV., last occurring in 1890, for which there was no
previous number.

For convenience, the old style of numbering has been retained in
this record; arranged in a different form the broods are as follows:

Riley’s brood VIIL (1889) = Marlatt’s brood XIV.
“

“ " no number (1890) = “« XV,
“  brood XIL (1894)= “  « IL
“ % XVIL(1898)= “ “ VL
«  « XXIL(1902)= “ ¢ X

Injury Caused.

Only from Hunterdon county, the: chief infested area, have I had '
any reports of injury caused by this insect to shade or orchard trees.
It has been quite remarkable how generally fruit trees escaped, even
where the insects were plentiful. In several places I saw wood-covered
hillsides, where almost every deciduous tree showed broken or dying
twigs; the apple trees in the orchards almost adjoining the wood
showed no traces of injury. The explanation given in Mr. Pettit’s
record is in accordance with this observation. The insects do not
voluntarily travel much, and do not, ordinarily, get out of the patch
of woodland in which they appear. So long as they have plenty of
food and plenty of room for laying eggs they do not spread. Where
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woodland has been recently cut off and fruit trees have been set, injury
has come because the insects came up near the trees and found them
convenient for their purposes. Except in Hunterdon county, there is
little such recently-cleared land in orchards in the infested area.
An interesting account of his experience was supplied by the Rev.
F. J. Tomlinson, of Pittstown, under date of September 1st, 1902.
- He says: “They came on in veritable
droves every warm night for about
three weeks. I have a small orchard
of about seventy-five trees. I thought
to keep them off at first, so just as it
was growing dark I would take a large
bucket (holds about four gallons) and
a stick and sweep off those that were-
ascending the trunks. I would get
the bucket three-fourths full by the
time I went over them. I did it a
few nights, then gave up in despair.
* * * The greatest damage for us
was to a young apple orchard, two
years old, in which many trees were:
stung so badly that I cut off the entire-
top. I do not know whether they are-
worth saving—about a hundred trees.
We have also a peach orchard, two
years old, which is badly stung. In
some cases I have trimmed out all
stung branches, and -that leaves a
badly-shaped tree, for they seemed
determined to sting the strong main
ghoots. * * * Now, I will tell
you something about my young chest-

Fig. 8. .
pun showing, at @, how the nuts : I grafted 1,066 and have 4'2-’5
twig breaks. Afier Riley. growing. * * * The locusts did

considerable damage to both stocks
and grafts. I tried cutting out the eggs, but that so badly mutilated
the stocks that it is a problem whether the remedy is not about as
bad as the disease. One thing, I think, was greatly in our favor—
that was the cold, wet weather that prevailed much of the time while-
they would have been most active. But for that, it seems to me, they
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would have made almost a clean sweep of all our young stuff. They
did kill a number of young grape vines for us, and also young Eng-
lish walnuts. I was among my young chestnuts much of the time
during the two or three hottest days, when most of the damage was
done, and kept them from doing as much damage as they would. It
takes them a little time to get down to business, and before much was
done I would be around with my protest, which was generally a good
squeeze.”

Fig. 4.

Clcada egg punctare : a, as it appaams outwardly ; b, cut through the face of same ;
¢, cut from side, showing s single cdll with eggs in place: d, cells
emptied of eggs; somewhat enlarged. After Riley.

As to the character of the injury, that is shown in Figures 2 and 3,
from my Report for 1894. The females, by means of their augur-
like ovipositors (Figure 5), cut slits into twigs and branches, usually
toward the tip and in new growth; yet, sometimes in older wood, and
even in the trunks of young trees. These slits are made to hold the
eggs and they go deep into the tissue. The twig or small branch is
much weakened thereby and a high wind twists or breaks it. It drops
or, most usually, hangs for a time; a sure index of the recent occur-
rence of this species. Sometimes the nutrition of the shoot is so
interfered with that, even if it does not break, the foliage dies and the
mark ig as conspicuous as if there had been an actual break.

The eggs laid in"the slits hatch during August and the young larve
at once drop to the ground and burrow out of sight.

That the adults do some feeding is now pretty well established, but
it is so little that practically no harm is done in this way. The larve
grow so slowly and feed so little that that does not injure the infested
roots. It is only in the act of egg-laying that the female does injury
to growing plants.
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In the forest this is only a summer pruning and is readily outgrown.
In the orchard or nursery matters are more dangerous, especially on
young trees, which are sometimes crippled.

Life History.

The life history of this insect has been written in previous reports,
:and in that for 1894 some structural details, with the peculiar chim-
neys or cones, were described and figured. The egg-laying habits are
discussed in a previous section. After the larve hatch from the eggs
and drop to the ground, they make their way below the surface and
attach themselves to the roots of trees and shrubs. They may go down
along these roots for a considerable distance and are rarely found near
the surface much before the time when they are due to appear as adults.
‘They do no real injury in this stage, growing as slowly as they do, and
feeding so little. Sixteen full years are required to bring them to the
point which, on the seventeenth, they attain when adult.

< d A
Fig. b.
a, end of female abdomen from beneath ; b, sheath inclosing tip of ovipositor; ¢, oviposttor
from below; d, same from above ; ¢, same from side—enlarged. Oiiginal.

The song produced by the males and the ovipositor of the females
are explained in the 1894 Report. The song is really the rapid vibra-
tion of a stiff, convex membrane, the sound intensified by other thin
membranes acting as sounding-boards. The females, which do not
sing, have been accused of stinging, but a reference to Figure 5 will
readily show that the “sting,” while excellent for boring into wood,
s hardly adapted for the rapid piercing of a musecle.
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Remedial Measures.

There are none that are reliable when these insects are abundant.
Whitewash comes nearest to being a preventive, since they do not like
to rest on a white surface; but even this fails when proper, uncovered
twigs are lacking.

We can only, when we know that the species will occur, arrange
our orchard practice so as to leave plenty of growth for them and no
young trees to tempt them.

Foreocast.

This brood is due to reappear in 1919, and it will at that time be
much reduced in extent. Wherever it appeared near towns or vil-
lages where the sparrows are dominant, the probabilities are that it
will not reappear. The southern colonies are all much smaller and
less extensive than they were seventeen years ago, and it is likely that
some of them will disappear altogether. The strongholds of this
brood are in Hunterdon, Mercer and Somerset counties, and to these
it will, very probably, be confined on'its next appearance. It is very
unlikely that it will be my pleasure to record this brood again.

FUMIGATION,

Fumigation, as this term is used here, is the process of submitting
nursery stock to the action of hydrocyanic acid gas in an airtight box
-or chamber for a length of time sufficient to kill insects without caus-
ing injury to plants.

Hydrocyanic acid gas is produced by the action of dilute sulphuric
acid upon fused cyanide of potassium, and the gas thus liberated is
intensely poisonous to all animal life from man down. Cyanide of
potassium is itself a deadly poison, and sulphuric acid is a violent
corrosive; therefore, the first point in connection with this process is
the absolute necessity for care.in its use.

The materials themselves must be of good quality to produce the
best results; much of the imperfect work done when the process was
first developed being due to the impurities in the cyanide, the acid or
in both.

The cyanide of potassium must be 98 per cent. pure and the sul-
phuric acid should have a specific gravity of 1.83 or be of the best





