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STRUCTURE AND DEVELOPMENT OF INSECTS. Y

the surface of the earth, or in a silken cocoon spun by the

caterpillar, or merely attached to the food-plant by a

a
Fig. 2.—Complete Metamorphosis. The different stages of the
Corn Ear-worm (Heliothis armiger Hiibn.). a, eggs on corn-
silk; &, the first three larval stages; ¢, pupa imm below: d, same

from dhll‘H'; e, adult moth—all enl: wrged ;- b, about twice natu-
ral size. (Original.)

strand of silk or the cast larval skin. In many of the
Diptera,—the order including flies, mosquitoes, gnats, ete.,
however, the last larval skin is- not shed., but hardens

and forms a case—called a puparium—within which the
pupal stage is passed.







STRUCTULRE AND DEVELOPMENT OF INSECTS. 11

A correct knowledge of the exact time and conditions

snder which the transformations oceur for each individual

& 1

Fia. 3.—Incomplete Metamorphosis of a Bug (Brachymena 4-pustu-
lata). a, eggs; b, adult bug; ¢, different stages of young bugs
or nymphs, (Original.)

imseet pest 18 therefore often most essential when seeking

means for its control.

How Insects Feed.
The material to be nsed in combating a given insect is

almost entirely dependent upon the structure of its mouth-














































































































































































INSECTS INJURIOUS TO THE GRAINS AND GRASSES, 69

Considerably larger than the preceding species are the
Differential Loeust (Melanoplus differentialis Thos.) and
the Two-striped Locust (Melanoplus bivittatus Seud.), of
which the former is peculiar to the central States of the
Mississippi Valley, Texas, New Mexico, and California,

F16. 46.—A Swarm of Grasshoppers Attacking a Wheat-field. (After Riley.)

while the latter has a more extended range from Maine to
T i ) ¥ - 3 ; x
Utah and as far south as Carolina and Texas. These two
differ -
fer from the smaller species in laying only one or two
masses of eggs, and the eggs of differentialis have often
bee ace : » hark '
u.'n found placed under the bark of logs, but otherwise
their habits are very similar. The Two-striped Loeust is


















Q4

. 5 . - [AEe] = N . | . [ [=]=
(*e1gq *dxq a8y WAL “eF “[Ing “1aoanT 1213y)  “qIom u “I1aq1afo) pan wrazopraddoly om [ — gF O1,0

< = . T ERTT









































































16, 60.—The Wheat Saw-fly (Cephus pygineus). a, female beginning to oviposit; 5,
female with ovipositor inserted in straw; e, insect with wings expanded; d, straws
cut by larvie; ¢, larva in cell at base of straw. (After Comstock.)

[To fauce page 98. ]








































































































































































INSECTS INJURIOUS TO CORN. 153

: : . {CAS » South there
varying with the latitude and season. In the South

are five broods in a vear; in Delaware there are three
£ ! il

Fi6. 87.—Corn Ear-worm, Husk of ear of sugar-corn torn open,

showing worms at worlk on tip, and hole through which a full.
grown worm has left. (Original.)
broods, further north but two, and in some sec

tions possi-
bly only one brood may oeccur. The

second Dbrood of




























































































































































































































































INSECTS INJURIOUS TO TOBACCO. 235

the southern by the V-shaped markings along the sides,
those of the latter being simple oblique bands. The
differences between the moths are well shown in the
illustrations.

Life-history. — The pupz from which these moths
emerge in May and June remain in the ground over

winter. The females then deposit their eggs, singly, upon

FiG. 132.—Southern Worm killed by Fungus. (After Garman.)

the lower surfaces of the tobacco-leaves, which hatch ount
in three days. The way in which the young Worms now
attack the tobacco foliage is well known to every grower.
During their growth, which occupies about three weeks,
the worms molt some five times. They then transform to
pupa, in which state they remain about three weeks, when
the adults emerge and the same life-cycle—oceupying about
six weeks—is repeated. The first brood of worms usually
does not do very serious damage, the one in July being
that against which the planter’s attack should be directed.
Usually three broods occur in a season, sometimes but two








































































































































































































































































