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West Virginia. Virginia, Maryland, and Kansas in 1904, and in still
(reater'F numbers i111 190., serves to bring it again to notice. In1 1904
some fields of wheat in eastern Ohio were s() badly damaged that, they
were not harvested, and in 1905 a serious outbreak in northeastern
Indiana so discouraged some farmers that they questiomed the ad vis.-
hility of putting in a crop of wheat at all. In southwestern Virginia
the pest was even more injurious in 1905 than it was the previous year.
The pest was also very destructive in western Ohio and eastern Indiana
during the spring of 190S.
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1)ESCRIPTION OF TIIE PEST.

The fujl (1 vloped insect, somewhat resembling a small, winged
black aunt, is clearly shown, enlarged, in figure 1, its natural size being
indicated by a line at the right. The color is black, with joints of legs
and feet yellow. The larva or grub is whitish, with brown jaws, the
length being about the same as that of the adult, and the form munch
like that shown in figure 2, which represents the larva of a nearly
related species.

LIFE HISTORY.

The insect may he found in wheat st ems, in its various stages of devel-
oplment, throughout the year. It lives through the winter as a larva

or grub in cells formed in the
stems prior to the ripening of

the grain, the adult emerging
therefrom in April or May, ac-
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Fuc.2.-Ibo oma grandc:
Larva of the wheat-
straw worm; e, anten-
na; f, jaw. Line at
right indicates natural
length. (After Riley.)

from a photograph from life
by Mr. G. I. Reeves. The eggs
hatch and the young (grubs,

ormng ce s , ee In e
w:Ills of the stein, reaching their maximum growth by the time the
-1r:1w becomes fully :lened and ripe. Wintering in the larval
r1 ite, they- pass a shirt pupal stage and emerge as adults ill the
pring. While there arc Iotli males and females among these insects,
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in tigure 5, break up into pieces of
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in ler It, ianiv of \which do nii t Lo, over with the straw and chaff,
but remain witi the grain. The presence of these hits of broken straw
in the grain is frequently the first evidence the farmer has seen of the
occurrence of the pest in his fields. Millers and elevator men note
them also, and in sections where the pest has committed serious dep-
redations several bushels of these hardened hits of straw are found
after each day's cleaning of the grain.

EFFECTS ON THE KERNEL.

ThevN wheat heads from infested stems are foreshortened, and the
kernels thereby necessarily reduced in both size and number, and in
case of severe attack thev become shrunken.

NATURAL ENEMIES.

Natural enemies of the joint-worm are quite numerous, and
most of them have the advantage of being double-brooded, whereas

Fim. 5.-Bits of hardened straw re-
maining with the grain after thrash-
ing. (Author's illustration.)

Riley, and beyond a doubt
holding the pest in check.

the joint-worm has but one generation
annually.

Among the most efficient of these are
two rather common species of insects.
One of these, almost as big as the Isosoma
itself, with dull metallic thorax and yel-
low abdomen and with long ovipositor,
is Ditropuotus aureociridis Crawford, and
the other, smaller, darker colored, and
slender, also somewhat resembling an
Isosoma, is Eu pelrn us allynii French.
The writer reared also another species in
Ohio, 1hbsterellus tritici Ashmr., which has
similar habits.

A somewhat similar insect with metal-
lic body and yellow abdomen, Stictonotus
isosomatis Riley, isvervefficient in destroy-
ing the larve in the straw. Iomoporus
(Scmiotllus) chalcidiphagus Walsh and
other chalcidoids, are also instrumental in
These are all small four-winged flies, and

a number of additional, undescribed forms have been discovered.
The larva of a small, slender, black and yellow carabid beetle (Lepto-

trachelus dorsalis Fab.) crawls up, descends into the stubble, and de-
Votirs the Isosoma larvae, but unfortunately its sense of taste seems to

be too obtuse to allow it to confine itself strictly to Isosoma, and as a
consequence it devours parasites as well as host. A mite, Pedicu-
loid(x (Ihtoropnis) rentricosus Newp., is also an enemy, gaining access
to the larne preciselyy as does the beetle larva previosly mentioned.
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Ithru-j tlw l tahlt, (art it outt on a new field, and plow it under, is
ii that the farmer should evidently be careful to avoid.

Exactly in this connection, an assistant, Mr. Charles N. Ainslie,
wile waiting between trains in the city- of St. Louis, Mo., found
at the corner of Sixteenth and Locust streets a pile of bricks to be
used in the erection of a building. These brickswerestamped " Mas-

willon, (hio, and were packed in straw which the chief contractor
tated camse with the bricks from Ohio. This straw contained larve
f this species wlhiclh later on transformed to adults, but the latter

did not emerge
In the past it

measure, to bur

t'

FIG. G. -Wheat stra
(Isosoma trifici), fr
been removed by s
short-tail shrew (Bl
tration.)

from the straw.
has always been thought necessary, as a precautionary
n11 the infested bits of hardened straw that break up

in thrashing the wheat, many
being carried out with the

S'I grain instead of going over in
ithe straw. Several experi-

iments in rearing adults from
large numbers of these broken
bits of straw (fig. 5), collected
about elevators and thrash-
ing machines, has shown that
almost all of the larve of

- I both Isosoma and parasites
are killed, probably by the
concussion of the eylinder of
the thrasher. In some cases
we have been able to verify
these experiments by collec-
tions of stubble from fields

N v injured by the joint-wonu .
m whiih the joint-worms have In the vicinity of these ele-

ome beneficial animal, perhaps the vators. So far as we have
arina brcricauda). (Author's illus-

gone into the investigation

everything indicates that the

danger from these broken bits of hardened straw, or even from the straw

itself, is of too little importance to be worth consideration. Prof. R. II.
Pettit, of the Michigan Agricultural College, and Mr. W. J. Phillips, of
this Bureau, in 1906, found in northern Indiana great numbers of
straws affected by the joint-worm, where the enveloping sheath had
been torn away, the galls formed by the larva deftly eaten away, and
the joint-worms missing. In no case was the entire gall gnawed away,
but just enough of the walls inmediately over the larva to make pos-
sible the removal of the latter (fig. 6). While we haIve not been able to
get definite information as to the identity of this decidedly beneficial
animal, suspicion seems to point to the short-tail shrew (Blarina*
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