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In the preparation of this bulletin, free use has been made of
following publications :

1st., ““Report upon Cotton Insects” by Prof. J. H. Comstock, En-
tomologist, published by Department of Agriculture, Washington

D. C., 1879.

2nd., Bulletin No. 3, “The Cotton Worm”, by Prof. C. V. Riley,
chief U. 8. Entomological Commission, published by Department
of Interior, Washington D. C., 1880,

3rd., An additional account of the cotton and boll worms by
Prof. C. V. Riley, Entomologist, in the annual report of Depart-
ment of Agriculture for 1882,

4th., Bulletin No. 3, “Division of Entomology” U. S. Depart-
ment of Agriculture, Washington D. C., 1883.

From the “Report upon Cotton Insects” have been taken the il-
lustrations of the eggs; and the colored plates of the boll and cotton
worms in all their stages. No claim is made for originality in this
bulletin, but an earnest effort to get before the public the latest
facts upon these subjects.

AUBURN, ALA.,
Marech, 1885.
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EXPLANATION TO PLATE VIII.
Heliothis armigera, (Original.)

Fra. 1.—Verticle section of a fully-expanded cotton flower, atend of the first day of

blooming, showing a young boll-worm at work,
Fre. 2—Boll-worm moth seen from below.
F16. 8.—The same seen from ahove, )
F16. 1.—Dorsal view of a partly grown larva,
Fi6. 5.—8ide view of a nearly full grown larva.

F16. 6—Verticle section of alarge green holl, one compartment of which l:ol'mlin‘.q a
boll-worm that has eaten the contents of the eell, the bottom of which is ocenpied

by its frass.
F16. 7.—Full-grown green boll-worm.

Fra. 8.—Young rose-colored boll-worm, often seen in cotton flowers and on eorn silk.

Fre. 9.—Pupa seen from below,

F16. 10.—Young boll pierced by a small boll-worm. The injury has caused the in-

volucre or “ruflle’ to flare open,
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THE.- BOEL WORM.

( Heliothis Arm gera—Huebner)

Last summer the excessive injury to the cotton plant -in the
“black belt” of Central Alabama by the “boll worm,” caused
general and loud complaint, This pest appears, more or less, upon
every cotton plantation each year, and the pierced shrunken boll.
with wide spread involucre, lying dead here and there upon U
gronnd beneath the plant, informs the planter of its presence. Tl -
aggregate of injuries to the cotton plant by this worm is but slight-"
ly, if any, below that of the cotton caterpillar, (Aletia Xylina),
whieh is, and has been, the terror of so many plantersin the lower
part of the cotton belt. The following will show this: The cater:
pillar appears pcriodically in large armies, but over limited areas,
and if unchecked in its ravages, carries destruction in its pathway.
Its visits are confined, however, to the lower cotton belt, and if by
reason of the lateness of the season, or other causes, it reaches the
upper or northern portion, it benefits rather than injuries, by re-
moving the excessive foliage and hastening maturity of the bolls,
The caterpillar lives only on cotton, and when the supply of
this plant is exhausted must perish for the want of food. It hiber-
nates only in the Southern belt and is sustained in the early spring
by the “rattooned” cotton which hassurvived the winter’s cold. It
has many natural enemies which assist in its destruction, several
mammals, many birds, spiders, beetles, flies, wasps, ants, and
above all its own numerons parasites. The caterpillar can -alsg
easily be destroyed by the judicious application of poisons, and
many farmers now dread its approach, only as an item of cost in the
purchase and use of Paris Green.

The boll-worm on the contrary, makes its appearance annua]ly
with far more destruction in some seasons than others. Its theatre
of action is the entire cotton belt, andits operations are upon the
extensive rather than intensive system. It is found here and
there as a picket or scout, each worm doing its full share of damage,
which in the aggregate is large, but it is gyuerally widely distribu-
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ted go that no one neighborhood or planter suffers severely there-

from. Occasionally these pickets and scouts multiply so rapidly

85 to constitute a very formidable skirmish line, which defies the

planters’ efforts at its destruction. Then it is, that indignation is

excited, alarm aroused and full appreciation of its damages en-
tertained. It hibernates eve rywhere and eats
It has comparativel ¥ few enemies and onl v
asites. It is not casily mastered by
against its ravages are fow and ineffic
From above comparison it will be seen that oy
northern portion) of the cotton belt, the
feared than the caterpillar, and that even in the southe
that those farmers who openly express grave
the results of the boll-worm, have
the known habits and peculi o It is asserted by
many intelligent farmers, and not disproved by statistical
tion, that the ageregate damage to the e
series of years by the holl-worm
the caterpillar,

But what is this “boll-worm?” Of
cosmopolite, it is at home in every
in its diet, with the digestion
known “corn-worm” which

almost everything,
tne or two known par-
poisons, and the remedies
acious,

era large part (the
boll-worm is ' more to be
rn portion,
apprehensions from
their fears well founded upon
arities of this insect
informa-
otton erop through a given
» is greater than that inflicted by

names it has many; a true
clime. Tt is almost omnivorous
of an ostrich., It is the old well

has periodically caused so much injury
to the corn crop of the West. In the South, when it oceurs on the
corn, it retains its common name “‘corn-worm®; when it attacks the
cotton, it is called “boll-worm”, when, in early spring, it pierces
the tender bud of the very young corn plant it is called the “bud
worm”,  Tomatoes are sometimes seriously injured by the same
'wm'm, it is then called the “tomato-worm’
applied to the same worm,
its attacks on cotton,
Boll-Worm.”
The Geographical range,

mens have been exhibited and identified from Asia, Australia, Eu-
rope and America. Indeed so wide is its distribution that, Mr,
Grote, a famous entomologist, long since predicted that future en-
tomologists would in their deseription of this insect, write after its
habitat, the world, This prediction is justified by a knowledge of
the large number of plants, which furnish it with food.  Beside
those plants already mentioned, it is found, according to Prof.

" All of these names are
but aswe are mostly concerned about

we shall throughout this bulletin call it “The

of this worm is VEry extensive, speci-

o)
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corn-worm in appearance, food and habi ts, both in the caterpillar
and perfect state, which leads to the supposition that the boll-worm
may be the young of the corn.y, orm moth, and the eggs deposited
on the young bolls as the nearest substitute for green corn, and
placed on them only when the corn hus become t0o old and hard
for their food. Col” B, A. Sorshy, of Columbus, Miss., has bred
both insects and declares them to be the same; moreover, when,
according to his advice, the corn was carefully wormed on two or
three plantations the boll-worms did not make their appearance
that season on the cotton, votwithstanding on neighboring planta-
tions they commit great ravages.”

This gives the credit of the discovery to Col. Sorsby, of Colum-
bus, Miss., yet in the Ameriean Cotton Planter, of .J uly 1850, Mr.
4. W. Boddie, of Jackson, Miss,, has the following to say :

“This insect is an anomaly in the natural history of inseets, for
itis much more destructive 1o the plant, cotton (Gossypium), for
which it was neyver made, than to the one to which it naturally be
longs, corn (Zea mays),

“If T am right in My supposition, this insect is the caterpillar
we find in the end of ears of corn, eating the silk and gome little of
the corn. This insect i at the North as well ae at the South—in
fact it is wherever the corn grows, and will never depredate on the
cotton plant save through necessity ™

Subsequently severa] gentlemen independently discovered and
published the same fact,

The fololwing descriptions ot the Egg, Larva,
of the boll-worm, is taken from the ¢
by Mr. .J. Henry Comstock, furni
Agriculture and published in 1879:

THE EGG,

“The egg of the boll-worm moth, (see fig-
ure 1) differs in form from that of the cotton-
worm moth by its much greater diameter :
through from top to bottom, looking, as one ; ; x
author aptly ixpresses it, ‘as though ¥ 1—Egw of Boll Worm.
molded in g tea-cup, while the cotton worm ege was monlded in
the saucer.” The two diameters of the €EE are nearly equal and
are about the same ag the greatest diameter of the ege of Aletia,
In eolor also it differs from the cgg of Aletia, the latter being of a
delicate preen, scarcely distinguishable from the leaf, while the
former is nearly white and easily detected upen tke plant. A
noticeable feature of many of {hese €ggs is an irregular reddish
brown band near their summits, which gradually disappears with

the development of the embryo.  The seulpturing of the egr iz gl
most identical with that of the cotton-worm  mofh. The
number of eggs laid by the female Heliothis must approximate
pretty closely to that laid by the female Aletia, Aceording to My,
Glover, a single female boll-worm moth dissected by Dr John

Chrysalis and 2oth
Report on Cotton Inseets,”
shed to the Department of

¥

heir greater
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i‘t-l:::lf]::‘d fﬂ:ﬁ:ﬂ:ﬁ;ﬂz:s;s the -ﬂrst food of the u;,wll_:vlr:;:ii:c;ln;a;:'r'pgl u::; :1 i g
8 ster u 3 g e
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““Professor Riley, in his Third I\hs:snu'rl %?fgmligtl:;gflly depnsli);‘ed
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ingly on the outside of the involuere or outer Ik op JOURE BEk
Sm‘%o‘rb-:er\-'ntions made during the past two yef:;;aztu&;])]y' e
diﬂ'-prm:é this statement of Mr. Glover prlet_tv (:1 S
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jority of them seem to be deposited upon the S
{Elmlvga as is the case with the e:utt(.-u-wurmﬁe g:' g
r.:(;u-(-.h’ of many plants while in 1ihe pottonh @ aotopatama e
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the eggs:  ‘On one plant I found elgren : 1;3:;{?1 " Y e
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; that he found them . : e
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THE LARVA.

o [ 1y far the
‘‘As just stated, we have disproved the mld'ld:;i‘luz];'l:t :I:il ey
jority of the eggs are laid upon calyx and iny i
e o £ Iluwfﬁhat the received opinions as to t 1fim, -:-)t e
sequeult v ymediately into the boll or flower buc e shell
i )m‘l_ul,._: - 'l[‘he worm  after gnawing through ].t? Ic%Fe Le" i
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rea(:-llei‘ -t - into the boll atan earlier date, As a ru cthe s
wgieii: ;:;e;htlt where the egg is laid upon the involucre t
Sa -P ;
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1er rh withi
p %‘%Eetlll]g:'llé}]h:tlct{]ln:i twenty four hours after hatching
g megg Yt ed [).011-,\"01'311_\\'311{3 like a_geometrid larva or
S factétl“m m, s 1t1s often called, This is easily ex-
Einn oy pro-ie -qmt., while in the full grown worm the abdo-
e ﬂgs aula all nearly equal in length, in the newl
e e C(l?onc pair is shightly shorter than the the thi [Y
pair is shorter and slenderer than the second, a ‘:t]:l{t(;

of' t]linf..’ﬂ ﬂ])pr(?ﬂ i E i g
pare =LA U]llll th x 1 §
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in the latter. This r:;tilgh?l fUrPIOI' jfie 3 potneariy #o marked ‘as
second molt, These s 10d of walking is lost with the first or
these young larvae 'E nothing remarkably characteristic about
POrtion to thels s 1]ey seem to be somewhat thicker in pro-
Sl de]i(megq nld ttlan the young cotton-worms, and they
are black, ang tll@i!“lu i ransparent an appearance,  Their heads
Golor: T Koy o : Pcies seem alre:m!_* to have begun to vary in
it e a.tul)er .{I‘ e is fllrlllS]lt’.tl with sparse, stiff hairs, each
Bl rar whil t(} e. \ I have often wntc{md the newly hatched
WHICh Hat Fies m:?t u]}ttnu fields. When hatched from an ege
] ﬂll:b;:; ed upon a leaf, they invariably made their
Bbaed o h -un;‘:e of the leaf, and then wandefed off for a
bl.lt{:,. R a]“-‘z-tlxj::(i(i]? time, evidently seeking a holl or flower
SEAiCh, i roar eresting to watch this seemingly aimless
back, then droppine “f’, crawling first down the leaf stem and then
e R workl']l £ a few inches by a silken thread, and the

) Ing 1ts way back again, until at last it fm,m.d the :;(l:t

ject of'its search y
R » or fell to the ground, where it was destroved by

VAT
We may safely say then,

i lys ien, that the young larvae feed for
the_}; T l.mlrl::rtli:r :I:;l*ce ﬁi time upon the part %f‘ the plant c:; \?Ij:m]:
boll, " That the wonmg Y migrate sooner or later to flower-bud or
SR n]umy oceastonally attain full growth, having
o fa tmie, is suggested by the fact that My TroL-
o Toies ] wﬁunoun&;1 ta. t}J'ar'I;,' grown holl-worm feadinr_\:.up:m
e % 1s time the forms were very few and
ot e ﬁ L\_e y early in the season, when feeding upon
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A q acommon sight to g
als0 the younger individuals, the
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Asthe boll-worms iner b

e ;l'k‘i‘nﬂ.‘;‘lj m‘.;- é:cleme 1 size, a mest wonderful diversity of
it varvu'ﬁ:o omebs._a}'lpxumlt. In color, different individ-
B exhibia a]ml:;ta ; illiant green to a deep pink or a dark
e u;qte}ory conceivable intermediate stage, and
el LT riped specimen to one with regular spots
A pes. € green worms are more common than thllms:-

Jee large worms in the flower, as
atter, however, usually having
premature blossom. y
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of any other color; but those of varying shades of pink or brown
are so abundant as to make it impossible to fix upon a type. Early
in the season (as will be hereafter shown) the prevailing color is
een. A common variety is light green in color. Running from
the first ring back of the head to the posterior end of the body on
each side is a broad whitish line; just above is a broad dusky fine;
down the center of the back is another dusky line, or stripe, as it
should preferably be called; this dorsal stripe has a narrow white
line down its center, and it is bordered on each side by a narrow
white line. Between the dusky dorsal and lateral stripes run four
or five very faint, wavy, longitudinal, white lines, so faint as not
to interfere with the general color of the body. Each body-ring
has eight black spots, which, upon being examined with a lens, are
geen to be tubercles, each with a stiff hair upon its tip. These spots
are arranged in two transverse rows of four, the spotsin the front
row being slightly closer together than those in the back row ; the
« outer spot of the back row is small and placed nearer the front
TOW.
¢<Of these features the most constant seems to be the whitish
stripe on each side. When the boll-worm is brown these stripes as-
sume a yellowish hue. They are shown in all illustrations of the
boll-worm yet published, and are present in all specimens in the de-
partment collection. Another pretty constant feature is the rela-
tive position of the tubercles just described. They are not always
of a contrasting color to the rest of the back, and hence cannot al-
ways be spoken of as spots. When they are not discernible as
spots, however, an examination with the lens shows them still pres-
ent as tubercles, each surmounted by a hair. This point affords
apf)arentl_v a good and reliable means of distinguishing the young
boll-worm from the young cotton-worm, which otherwise might
Frm'e a matter of difficulty during the earlier stages and in the ear-
y part of the year, before black cotton worms are to be found. In
the cotton-worm the two middle spotsof each of the two rows of
four are of the same distance apart, so asto form the four corners
of a rectangle. In the boll-worm. however, the two middle spots
of the hind row are more widely separated than the corresponding
spots of the front row. This distinction may be recognized at a
olance when the eye has become accustomed to it. The dusky dor-
sal stripe is often wanting, as also are the dusky lateral stripes, and,
as just stated, the spots are often indiscernible.

““We have shown elsewhere that the larva of Heliothis has one re-
deeming character in its occasional cannibalistic and predaceous
turn of mind. Boll-worms, when in confinement, have the habit, in
common with other lepidopterous larvae, of devouring one another.
All through the past summer laryae were being sent to the Depart-
ment from the South, but whenever several boll-worms were mailed
in the same hox, one only would reach us alive, all the others hav-
ing been destroyed. This was thecase even when the box was filled
with cotton leaves and bolls or corn leaves. It might, however, be
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said that the food dried up on the journey, and 'that hence they
were driven to destroy one another; but, the fact is, that even when
confined in breeding cages, where fresh food was always at hand,
and where the conditions were made as natural as possible, they
seemed as hungry as ever for their companions, and it was impossible
to rear more than one in the same box or cage.

““Still more conclusive, however, and of extreme interest, is the fact
that Mr. Trelease actutilly saw, upon several oceasions. on the plant
and undisturbed, large boll-worms cateh smaller ones, which they de-
voured ‘hoof and hide,” or simply pierced the skin with their man-
dibles, so that the juice could be sucked, the refuse being dropred.

“‘In addition to 'this we have the fact full y established during the

ast season that the boll-worm, in a state of nature, preys more or less
requently upon the chrysalis of the cotton-worm.
““In the specimens sent to the Department, the full-grown boll-worm

was found entirely within the folded leaf'and the hind end of the body
of the chrysalis was eaten into.

“Julging from the data at hand, the duration of the larva state of

Heliothis, or, in other words, the worm state, seemsto vary from
eighteen to twenty-four daysin the cotton-belt, depending much upon
the climate, the state of the weather, and the food plant. When
full-grown it transforms to a chrysalis, with very different prelimi-
naries from those which prepare the cotton-worm for pupation.

THE CHRYSALIS,

“Almost all of the statements regarding the pupation of the boll-
worm have been to the effect that the full-grown worm descends into
the ground to_the depth of several inches, and there forms itself an
oval cocoon of gravel asd earth, cemented together by its gummy
silk.

“Prof. G. H. French, of Illinois, has studied the chrysalis of He-
liothis carefully of late, and sums up his observations as follows:

“tIn digging for the chrysalis around the carti-hills, I fonnd that instead of their o -
cupying an oval earthen cocoon, #s has usually been written of them, and as they ap-
parently do in the breeding box, they were down in tlie ground from five to six inches
below the surface, ina hale about a third of an inch in diameter, reaching from the
chrysalis to the top of the ground, where it was covered with o thin film of dirt from
an elghth to & quarterof an inch thick. This hole was larger at the bottom than at the
top, apparently so as togive full motion to the chrysalis, and usually bent in iis course
80 the lower part would have an inclination of perhaps forty-five degrees. At the hot-
tom would be found the chrysalis, the small end downward and the head upward, In
ong case I iound the hole so bent thal the chr salis oeeupied o horizontal position.
‘The hole was smooth inside, and was, perhaps, made so by cementing the earth to-

gether, but of that I could not tell, for the whole ground was moist, though dry enough
to be firm,'

“In reference to these observations of Professor French, Mr,
Trelease says, ina recent letter: .

**In deep breeding-jars, with fonror five inches of loose soil, T fonud that the larvae
of Helinthis went several inches from  the surface before forming their cocoon, but did
not notiee a passage leading down. As T didnot 1 tiee very closely, such a fube mi ¥
have been there, but T think if so T should have seen some trace of it Inoall cuses there
was a thin film of gilk. In the field T saw numbers plowed up, but did not dig for any
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the plowing would have destroyved such a tube, but1 sometimes

with care. Ofcourse, or less torn.’

found the silk about the pupa, though always more I
“The rearing of boll-worms at the Departmg::tia Wt(illg(: T)erinms 2
show that in loose, friable earth the Iaassagefanﬁ{l &; o ot Bis
their descent becomes obliterated by the falling tog i
earth behind them; but it seems probable {huit, in 92:11‘;& behina Y
larva entering the ground would leave a mui,; 1 prn&.;h egcell I
A thin film of silk has always been noticed lining t
thﬁ‘igrﬁ?iliﬁ;i i“i':}(:“tfe. prominent distinguishing pmn{: tha;dth;as cl;g{:
salis of Aletia is invariably fuun@ only above g"}ig)lun(t l’machrysalis o
;mllly found in rolled leaf and slight cocoon, w r; E:e s e,
Heliothis is invariably found ouly below the 51%1 ac e
normally in a smooth shell, lined with a thin hrfu ]f disti;:guish he
well to mention the characteristic points whic :
alis themselves. : " : sihed
Ch{xf“ﬁgsl)ll pa of Heliothis is reddlsl_; or llgbt llmrm]n nc‘;stanltyilagfh iit :
and the pupa of Aletia dark brown, 'someUme.sé a ntn e reddi:-h-’yellow
the lower margin of the abdominal rings, 4 to ,:1 2o apﬁearu g
or saffron color; it is not polished, but has ?1}% ];.r{t e
The pupa of the Heliothis is rather stout, an i (la e e gl
roumletll and furnished with two slender, db 1aeg§ . iy
pupa of Aletia, contrary to this, is quite slend Cft‘s t‘i gt
domen, the last segment is not rounded, anh it . -.I.J R
into a tail like appendage, which bears at ife tip n;zll)ar E’pines s
of which are curved so as to form a loop; i’rnutr :{‘: i toinnl
placed transversely in a row, a little in ‘(lm i
i makiizs eig]h_t Epil]']o%i:rf)lll"j jﬁ]?e?ncoggpgcuous on the pupa
he stigmata or breathing holes g OB
:;};'CHL}%MM&, and scau'ceiyé noticeable on the pupae of Aletia.
THE MOTH. . Bapwer
Tt is a very variable species, and it is nwu}g to 2“2 eit:?es s
American specimens were o long considered to ('j'rmnot ‘-Ez'eat i
tinet from the European. In size the "ﬂt‘lfl}l()l:l.nlf L i
smaller individuals having an expans{rie' 0r wi &inch iy
three-eighths, and the larger ones ex[mn m;z,iun o e
quarters, The general color of the ody anc u.P‘E;l yellowgray, al-
from a light gray tinged with olive green,'.to a ];'tthé e
most tawny. In some specimens the mar]\m;:_,r*s 0 e SR O
almost obliterated, and in others, they appear Wr t%e i
ness. On the hind wings there is great \'m'utt}fm in 2 i:*, S S
light spot within the dark band; in some EYZ‘J}“‘SZS breadth of the
cernabie, and in others its length equals_e | -Tt e
gl widt%hﬂf thel s h:i“gii’(f}ctrg:g f{')::zle Aletia that even
“he moth isso very : . e
a hasty glance at the plates will enable the planter to ttillsﬁ{:;agghali
tl‘lCI;l.) é-Tl‘le most prominent disi guishing ft'fitilt‘e.da::n e hind
ean be recognized at a glance, is the broad b.kfd\*l 1:1.111“{61. el
wings of the boll-worm moths. When at rest the :

varies greatly.
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tightly close its wings roof shaped over its back, as does the cotton-
worm moth, but holds them slightly open, so that the black band is
plainly seen.

““The moths begin to fly shortly after sundown. During the day,
when disturbed, they fly out with the quick darting motion peculiar
to most noctuids under such circumstances—a flight almost precisely
like thatof the cotton-motn. At night, however, their flicht is freer
and ‘more sustained.  As has been noted in the adult Aletice, these
moths feed at night upon the nectar secreted by the glands of the
cotton plant, the cow-pea, the greater coffee weed, and probably upon
others. Their methods of feeding are almost precisely like those of
the cotton-muth, the antennae being kept in constant vibration.
They also, upon occasion, hover before a gland , steadying themselves
by their fore legs. Whei atrest and sucﬁi: g nectar, they do not fold
their wings like Aletia, but keep them slightly raised and partly open,
We have n:st heard of this moth being found to feed upon fruit, as
Aletia does, though it is probable that this may oceur, as the tip of
the proboscis is spined in a somewhat similar manner.”

NUMBER OF BROODS, ]
The chrysalis of the boll worm, which has hibernated inthe
ground, gives forth the perfeet worm early in May in the central por-
tions of Alabama. This first brood is our
BUD WORM,
and as such, is in certain wet localities very destructive. These
moths deposit their eggs usually, upon the tender leaves of the young
corn, oceasionally upon the cotton plant now just appearing above
the surface of the ground, and rarely upon other food plants. In a
few days the larvae are hatched and begin life by feeding upon the
leaves on which the eggs were deposited. These leaves soon become
riddled with small irregular holes; after which the worm makes its
way to the bud, where they perform the work of destruction.
Every farmer is familliar with the appearance of a corn plant
which has been destroyed by the bud-worm, and an examination
of the plant by slipping off its outer leaves will reveal a brown
colored excrement, increasing in quantity until the pale green
worm is found hid away in the closely folded bud of the plant. Af-
ter the worm has destroyed the bud and attained its full size, it cuts
its way out by a circularhole through the leaves, falls to theground
where it undergoes transformation to a moth'and  these moths de-
posit theeggs of the second ¢rop.  The injury done.by this insect in
the role of the bud worm to our young corn, is difficult to estiumt'é.‘
It varies in different localities and seasons. Tt is greater in wet
than in dry spots and always more destructive to late planted than
early phnted corn.
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It has been estimated that from 2 per cent. to 5 per cent. of the
young corn of the state is annually deswroyed by this worm—an
amount perhaps startling to many farmers who have given this
subject but little attention, but we venture the assertion, that a
careful examination of any field of corn in the state the  coming
season, will show a much larger proportion of young corn planty
‘(,iést_m)'ed by this worm, than is ordinarily supposed. It will sel-
dom be found that less than one plant out ot fifty is attacked.

. THE SECOND BROOD

makes its appearance in central Alabama ‘about the first of June
and again lays the majority of its eggs upon the corn leaves as be-
fore, though now an increased number is deposited on the cotton
plant. This brood of Jarvae feed at first upon the eorn leaves, then
on the tassels, then on the silks and finally as they approach full
growth upon the tender ear of corn. Reaching maturity, they
hore through the shuck and fall to the ground, where they again
transform and produce 3
i THE THIRD BROOD, oap 4 :

It is this brood which inflicts the severe damage upon the corn.
It is this brood which is called the corn worm and silk worm.
It appears early in July and this time its eggs are laid..on or near
the earsof corn.  As yet but few are laid upon cotton, even when
growing in the same field. The young worms feed upon the silk
and milky grains near the end of tha ear of corn. In this way
they do great damage. Besides tf  Struction which they them-
selves perform, by their work, they drtially lay bare the extremi-
ty of the husk, and thus exposing it to the weather, causes more or
less rot and mildew, which renders the ear unfit for use. The
worms of the first two broods are mainly pale green, while these
yary in color through different shades of green, pink and rose.
These worms attain full growth in a shorter time than the former
broods, but like the others when they attain growth they bore
through the husk, fall to the ground and pass through the same
preparation as before and form

: THE FOUTH BROOD,, b 2L TR
which constitutes our destrictive boll-worm, This brood of moths
appear early in August; at which time the ears of early corn are
rapidly hardening. . Instinetively, in-the absence of-late corn, they
now lay their eggs upon the cotton which is succulent, leafy and
full ofbolls and squares. Soon the young worms appear, begin
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their work of destroying the young forms and bolls. To the planter
this is by far the most destructive brood.
A FIFTH BROOD

appears in September, and is almost exclusively confined to cotton.
This brood is not so destructive as the fourth, since the cotton is now
well on to maturity, the nights are colder, the season for the growth
and development of this insect, very nearly over, and hence, except
in the extreme southern portion of the State, this is our last brood
for the year, and the chrysalides from this brood penetrate the
ground and there in their cells pass the winter.

The above order of appearance and habits of each brood, is in the
main correct, yet there may be exceptions. Favorable seasons and
localities may increase the above number of broods Again, late
planted corn may be more or less injured by the fourth brood, which
usually attacks cotton, and there are exceptional instances where
cotton is slightly injured by the second and third broods, but ohser-
vation has plainly demonstrated that corn diet, when in proper con-
dition, is the normal food of this insect. Again, when the early
crops of worms are very abundant, we should expect to find them
infesting the cotton, especially if corn is not grown in the vicinity.
The occasional early reports of the destruction of cotton by the
boll-worm may be thus explained. :

We have given five broods as the total number found in one
season in this latitude. Sometimes there are apparently many
more. This discrepency arises from the facts that not all of the
moths issue simultaneuusly from their winter quarters; that after
issuing, some lay eggs sooner than others, according as suitable
places are found, and that eircamstances develop some larvae faster
than others. These would cause irregularities in the start, which
would multiply during the season, until finally, we could easily
find in the same field the insect in every stage of development and
growth. Oc-casiuna]]_v the boll-worm hibernates as a moth, butitis
an exception, the chrysalis state under ground, being the rule.

WET OR DRY SEASONS,

Is the boll-worm more numerous during wet or dry seasons? Do
they do most damage in  dry sunshiny weather or when wet and
damp seasous prevail? The testimony of the farmer is conflicting
on this subject, though the mass of it, is on the side of wet weather
and damp soils. " An explanation of this has been made by ascribing
to the ants the faculty of destroying, ina large measure, the eggs and
larvae of the boll-worm. Tt is well known that ants inhabit only
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dry spots and multiply more rapidly undergsunshine. Ttis also
well known that many species of thislittle animal destro+ both
caterpillar and boll-worm. It is highly probable, then, that ants aid
in protecting the plants by eradicating the boll-worm, but they can-
not be responsible for all the facts which observation has es-
tablished. We would rather suspect that a rank and succulent
plant would furnish more and better food than a dry and stunted

- one. Again moths are supported by sucking nectar from certain

glands of plants. May not healthy growing plants supply more
nectar from their glands to feed moths than dwarfed and stunted
ones! This nectar gland theory is now accepted in connection with
ants, and the juicy succulent growth of cotton, as having much to do
with the prevalence of both the boll-worm and cotton caterpillar.
Mr. Wm. Trelease has published aspecial paper on ‘“‘Nectar—what
it is and some of'its uses,” which was published in ¢ ‘Report on Cotton
Insects” Department of Agriculture, 1879. From this paper we
make the following extraets:

““It has long been known that specialized organs for the elabora-
tion of nectar glands, exist in the flowers of many plants, as well as
outside of the floral envelope.”

In the cotton plant he found and described three distinet sets
of these glands—in the flower—around the flower—on the in-
voluere, and on the leaves,

FLOWER GLANDS.

Mr. Trelease “fiund within the corolla, where the petals sepa-
rate from one another, and from the staminate column, a set of small
hairs, which are slightly viseid, as shown by the adhesion of pollen
grains to them. What causes this viscidity ? I infer this viscidity
of the hairs is caused by exudation of true neectar.

INVOLUCRAL GLANDS.

“Each flower of the cotton plantis surrounded by a whorl of
three large laciniate bracts, on the outside of which, near its base,
is a nectariferous pit. Alternating with these bracts, and just within
the circle formed by their bases, smaller than the former, but like
them, active, are three other pits. The first few flowers that open
possess only the rudiments of glands, but all after the first few, pos-
sess the outer sef, though it is not till the cotton has been blooming
about amonth that the inner set appears. Observing flowers which
pos-ess both sets fully developed, we find that a number of days
before a flower bud opens, all of its involucral glands are visited
more or less frequently by ants; and occasionally a wasp or hive bee
may be seen about them, although to our eyes they are dry. Evi-
dently, then, they secrete a thin sugary film. The evening before
such a bud opens, it: visitors increase in number, and we may
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perhaps see a little nectar in the glands. But during the night pre-
ceeding its unfolding, its cups fill out with the sweet fluid which is
collected by large numbers of an ts, and early the next morning a
large drop may be seen suspended from the lower margin of each, or
0 some cases running down the base, and throughout this which
may be called the day of blooming, bees, wasps and ants of many spe-
cies may be found in constant attendance on the glands. Though
dra\f'n so close to the flower, these insects never enter them. * & * 3k
During the night when this abundance of nectar is collecting, they
are visited by thousands of moths of the boll worm and cotton
worm whenever these moths are flying and laying their eggs. * * %
The flowers of the cotton plant suffer from the attacks of the larvae of
both these moths, but most of the eggs of both species are laid on
other parts of the plant than the flowers or floral appendages, con-
sequently a larva to reach the flower must ascend the peduncle and
run the gauntlet of ants, wasps and bees found at its summit :
though T never saw one ascending when these insects were at their
Eust, and therefore never had an opportunity to see what would
‘happen then. I found that when these larvae are on the leaves of
.the plant they are sometimes attacked and killed by the ants with-
out any provocation. So it appears that the seeretion of these
glands first attracts the worst enemies of the plaut and then attacts
their enemies which afford it partial relief from the misfortune that
ithas brought on itself.”

GLANDS OF COW PEA.

It may be remarked here that our common cow pea has similar
glands at the top of the flower stalk, which are much frequented
byants. These glands are visited by the moths of boll worm and
cotton worm, but only the former “‘oyiposit” onitand this in but
small numbers, its larvae feeding on the green seeds.

LEAF GLANDS,

“The third set of glands are to be found on the leaf. On the lower
surface of the leaf of the cotton plant, not far from its base, the
midrib bears a large sunken nectar gland and each of the lateral
veins of the larger leaves bears a similar gland. As shown by the
visits of ants, the gland of the first leaf begins to secrete when the
seedling plant has about four leaves expanded, but it is not until
some days later that enough nectar is produced to be noticeable
and from this time on, the gland secretes abundantly until the leaf
becomes old or deseased. When a gland is in vigoreus secretion it
may be examined at almost any time of the day and barely enough
fluid will be found in it to fill the pit two thirds full, but during
the night and until some time after sunrise in the morning, great
crops of the sweet fluid may be found hanging from its border.
This nectar is sought at night by the moths of hoth boll and cotton

worms, the latfer of which has been seen to alternate sipping the
nectar with ovipositing.”
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A careful reflection upon the above, will perhaps suggest to every
thinking man, that these glands, their supply of nectar etc. may
Wave much to do with the prevalence of both the boll and cotton
worm.

REMEDIES.

It is greatly to be regretted that as yet no specific has been
found by which this pest can be successfully destroyed. Many far
mers have tried the various remedies proposed, without satisfactory
results.

TOPPING
cotton at a certain stage of its growth has frequeutly been done
with the view of destroying the eggs of both boll and cotton-worms,
By this process manv eggs are doubtless destroyed, but so many arg
left that it is doubtful whether the results compensate the labor in-
volved. Several of our correspondents have tried this method.
Mr. Charles L. Stickney, of Hale, says: “Ihave topped the stalks
and main limbs on the first appearance of the fly, but with no per-
ceptible results.” Mr. W. H. Whetstone, of Lowndes, tried the
game remedy in 1868, ““‘on cotton planted on bottom land, about
1st. of August; result, complete failure.”
POISONING.

No systematic efforts at poisoning the boll-worm alone, is reporte::i
by our correspondents. Still several found that in using Pm'l.u
green and arsenic to destroy the cotton-caterpillar, that a “percepti-
ble check” was also put on the boll-worm. Mr. B. J. Fort, of Dal-
las, gives this as his experience.  Judge Lancaster, of Elmore,
found that in poisoning the cotton-caterpillar with Paris green
that ‘‘a large amount of boll-worms” were destroyed. Mr. C. A,
Poellnitz, Jr., of Marengo, says: “I have never used any remedy
for the boll-worm, but in using Paris green for the caterpillar, 1
notice the boll-worm generally stops.” Mr. 8. H. Gist, of Bibb,
says: ‘‘Some have used Paris green with good results. The ex-
perience of these farmers would indicate that the poisom:i, when pro-
perly applied, would check materially the ravages of this pest. It
is known that its eggs are generally laid on the leaves, and the
young worms feed more or less on the leaves before they go to the
forms or bolls. Again, the worms in going from boll to boll, often
stop to eat of the leaves. Therefore poisons well distributed would
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destroy some of the large worms and a great mumber of small
ones. The time for poisoning must always be decided by the
farmer, though generally, .it will doubtless be found Jjust a.i the
fourth brood appears, or when the worms are leaving the
HARDENING
corn for the cotton. Tt is rarely ever the case that the poisons
can reach the worm in the boll, still, in its transit from one
boll to another, it may be killed as above suggested, We be-
lieve that poisoning is the only method of checking their de-
struction, unless a system of
WINTER PLOWING
is adopted. By this means the chrysalides will be exposed to the
cold of winter, and if freezes oceur, will be killed. We rarely have
a winter without sufficient cold to kill these chrysalides when
brought to the surface by the plow.
. A ROTATION,
by which small grain, sowed in late fall or winter, could be made
to follow corn and cotton, also suggests itself as a means of destroy-
ing the chrysalides. In the absence of winter plowing, it is sug-
gested that a few small boys following the plows in the spring
could find and kill a great many which would be brought up by the
plow.
LIGHTS

in the fields at night, with attractive sweets, have been used by
many farmers, but this practice, while destroying many moths,
has not been effective. Planting a very late crop of eorn in or
near the cotton, upon which the worms may feed instead of the
cotton, is recommended by some, but considered of little value
by others.
HAND PICKING
of the early worms on corn, and on cotton, too, when they oceur
thereon, would materially reduce the numbers thereafter; but only
the early crops could be so manage 1, since it would be the height
of folly to attempt such a thing after they have infested the cotton.
: THE NATURAL ENEMIES

of this worm, insectivorous birds, ants, wasps, flies, ground beetles,
;. ete., chould be as far as possible protected. The assistance given
; by these in checking the ravages of this worm, is truly marvelous,
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CAUTION, :
Not all of the squares or young bolls which are found
beneath the cotton plant have been destroyed by the boll-worm.
Some perish from the want of proper fertilization, others from
excessive drouths or moisture, and still others from injuries re- -
ceivel by other insects. These insects have been noticed and
described by several scientific observers, and some of our most
observant farmers have long since learned to distinguish between
the bolls destroyed by the boll-worm and those destroyed by other
insects. These insects belong to the hemipterous order, and are -
usually very small,

REMARKS OF CORRESPONDENTS,
Before preparing this Bulletin questions were sent out to our cors
respondents throughout Middle and Southern Alabama, I give them
in their order with the replies of each correspondent,

.

Question 1st. Has the boll-worm troubled youin cotton, if soat
what time did it appear, and when its principal damages?

REPLIES,

Wehavn't had the boll-worn to do much damage in eight years, Eight years ngo—or’
nine—they were pretty thick about the middle of Sept. From then until the 10th Oet, .
they do their worst. J. A. MeLennan, Barbour,

] e

No boll-worms have ever injured eotton In this community in my knowledge.

W. H. Mahan, Bibb,

About the last of July. C. W. Kumpe, Bullogk,

Yes. they usually appeéar with the fruiting of the cotton plant, in what fs called the
squares or forms, punture them, which enuses them to drop off and asthe worm Brows
he attacks larger bolls. By the middle of September he is grown and does the most
damage, Jas. Oram, Bulloek.

The boll-worm is usually more numerous in the latter part of July and first of Au-
gust, sometimes doing great damage, G, 8. Lazenby, Bullock,

It has not. . R. A. Taylor, Chambers,

It has: Thave known them to appear as carly as the forms began, ind continue
on until Seplember, E. A. Bryant, Clarke.

The boll-worm rarely tronbles the cotton in this county. I have notseen, or heard
of its appearance for & number of years 8. Forward, Clarke.

The boll-worm has done but little damage for five or six years, Tt generally mukes
its appearance in July and continnes until September.  J, K. P, Flournoy, Coffee,
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Yes !—First appearance usually sbout July 1st. Principal damage in July and An®
gust, Hobt. A. Lee, Conecuh,

It has troubled me from last July until the 1st, of September. B. J. Fort, Dallas.

The boll-worm rarely ever does any material damage on my lands, which are table

fak and hickory lands, butin the lands along the creeks are sometimes very injurious-
J. F. Calhoun, Dallas

It does considerable damage sometimes, They attack the bolls when over half
grown. August or last of J uly. T. J. Craig, Dallas,

Yes ! They uppear about the 20th of July, and are in the greatest abundance about
the middle of August, P. R. King, Dallas,
Appearance so as to bhe noticeable about the 15th of July.
Judge J. A, Lancaster, Elmore,
The boll-worm has not troubled this county as far as my knowledge extends,
HRev.A. Vaughn, Geneva.

We have had no boll-worm. J. W. Hall, Geneva.,

It has—early in July—from 1st. of August to 1st. September. J. T, Emith, Greene.

We experience but little damage from the boll-worm now. July and Augustis the
time of principal damage to fresh lands, no damuge Lo old sandy lands,
L. A. Lavender, Greene,
Yes, last weekin July. In August. It dppeared two weeks earlier two miles south
df this, Chas, L, Stickney, Hale,
Occasionally it appears in August, and damages mostly in September,
D. C, Blackwell, Henry.
I have been raising cotton ahout thirty years, and don’t think I have been damaged
to any extent by the boll-worm. Jno. T. Harris, Lee,
It has never done any damage in this part of the country, B. H. McCullough, Lee.
The boll-wworm rarely ever troubles our cotton, and I eannot make any statement
&b u! them. Wm. Lo ther, Lee,
Yes; about August 1st. Tt does its principal damage from the 5th. to 15th. of August,
W. H. Whetstone, Lowndes,

I have enltivated cotton on this plantation since 1843 up to date, in Montgomery
county Ala., in Red river bottoms and Bossier parish La. In all that time there has
never been n season that the boll-worm did not make its appearance it numbers suffi-
cient to destroy all the forms and soft bolls, between the 1st. and 10th, of August, ex-
cept in Red river bottoms, where it never is, Geo. N. Gilmer, Lowndes.

The boll-worm made jts appearance in my cotton the past season in the latter part of
June, and did its principal damage during July. Wm. M. Garrett, Lowndes.
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The boll-worm has troubled my cotton more or less every year. Does not fail one
year in six. They generally make their appearance about the middle of July. They
attack the young boll assoon as it is formed, and you can tellit, for the young boll
spreads open, and in a few days falls off. They often attack the boll when itis half
grown, but generally before. C. A. Poellnitz, Jr., Marengo.

Very bad. About the 15th of August. F. E. Blount, Marengo.

It has been very destructive. Appears about 15th to 20th of July, Principal damage
during August. W. F. Strudwick, Marengo.
e B

Yes. Appeared about the first of July, and last of July and August.
8. D, Nash, Monroe.

Yes. InJuly. Itdestroyed squares as well as grown bolls.
J. A, Calloway, Montgomery.

o
Yes. Middle to last of July. In Augustand September they do most damage.
Dr, J. C. Nicholson, Montgomery.

It appears at all times after the forms appear on the cotton, but are most destructive
in August, especially if the weather {s wet and hot. The boll-worm was more de-
structive in 1884 than I ever knew them, although the fall was exceedingly dry, bat
the cotton had an immense growth, owing to wet weather in early part of summer.

Hon. A, C, Davidson, Perry.

Last year very disastrous, Appeareu about the 15th of July. Principal damage in
August. H, A. Stollenwerck, Perry.

It has troubled the farmers. It appeared in 1884 about the 20th of July. It did ite
prineipal damage in July and August. D, C. Hodo, Pickens.

The boll-worm has given farmers considerable trouble: more than the caterpillar,
Appears about 1st of July, Principal damage between 10th of July to 1st. of August.
Worse in wet weather. Wm. C. Anderson, Pike.

Not to any extent. J. C. Cheney, Russell

It has. Apperas about 15th of July. Principal damage in August,
S. M. Catheart, Wilcox.

Question 2nd. Do you plant corn in cotton, near cotton, or do
you follow corn with cotton ?

In prairie section of county corn is planted quite extensively in cotton, but in poorer
sections but little of this is done, C, W. Kumpe, Bullock,

Yes, our cotton fields are often crossed withcorn, the same fields remain in cotton
for years. Jas. Oram, Bullock,

Yes, Yes, Yes. G. 8. Lazenby, Butler.
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Yes. Yes. Yes, E. A. Bryant, Clarke

The crossing of cotton with corn is practiced n good deal where the Iand is good, and
with good results. The distance being from’15 to 20 feet a cross the TOWS.

8. Forward, Clarke.
I follow corn with oats, and oats with cotton, or cotton with corn.
Robt. A. Lee, Conecuh,

Idonot. Yes. Idonot. ¢ B. J. Fort, Dallas,

Follow corn with eotton, J. F. Calhoun, Dallas,

Yes. Cross the cotton. Following cotton with corn 1 consider the best plan.
T. J. Craig, Dallas.

Yes, we plant corn in cotton, near cotton and fallow corn with eotton, and any other
way you could mention. Ifind them in eotton remardless of relation to corn.
When onee bountifully propagated the moth flies to suit {15 instinet,

P K. King Dallas,

I plant corn in cotton, corn near cotton, and sometimes. follow corn with cotton,
Judge J. A. Lancaster, Elmore

Mostly follow corn; to some extent both WaYE.
Asa general thing, no. The majority elaim that the damage to the cotton is greater
than the value of the corn produced by such combfnation, We follow corn with

cotton. L. A. Lavender, Greene,

J. T, 8mith, Greene.

1 plant corn in cotton and near cotton, and follow corn with eotton every few years,
which produces a more marked effect on the eorn than the cotton. -
C. L. Stickney, Greene.

No. Yes. Sometimes follow corn with cotton, D. €, Blackwell, Henry,

T eheck bottom lands with corn—say 20 feet distance between corn rows—nearly at
right angles with cotton rows. Plant cotton also near corn—iollow corn with cotton
1 a small way, W. H. Whetstone Lowndes,

Huve tried it in all ways, withontseeing any effect,
Ido not plant corn in cotton, but I plant near it. 1 follow corn with cotton,
W. M. Garrett, Lowndes,

G. N. Gilmer, Lowndes,

I sometimes cross my cotton with corn, but ean't say it makes any diference about
the boll- worm. I have never yet made it a rule to follow eorn with eatton, but often
have made thie change and eannot say that I have noticed any difference,

€. A, Poellnitz, Marengo.

Yes. Solid ¢orn. Cross the cotton in the best land, F. E. Blount, Marengo,
7l

We plant corn in cotton, aleo follow cotton with ¢Orn.
W. F. Strudwick, Marengo.

Do not.  Yes, and often follow corn with eotton. 8. D. Nash, Monroe,

e ——
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No. JI. A, Calloway, Montgomery,
= )l
Frequently eross off cotton with corn. Generally plantthe same land in cotton and
the same in corn year after year, beeause the cotton land won't make corn and the -
corn land won't make cotton much. Dr, J, C. Nicholson, Montgomery.

I planted what we term eross-corn in the cotton last year., Also planted late corn
all through the cotton and after oats, near the cotton, and I never knew the boll-worm
us bad. Hon, A. C. Davidson, Perry,

Yes. Yes. Yes. The boll-worm did damage inall the fields alike.

H. A. Stollenwerck, Perry.

Do not plant corn in cotton. Corn is plunted the year after cotton, and corn isfol-
lowed by planting outs the next year, and onts is followed with cotton.

o i s D. C. Hodo, Pickens,

Follow eorn with cotton. Wm. Anderson, Pike.

Corn is generally planted in eotton, and is that we call dotted or dodged corn. Thetr: .
i5 very little rotation of crops, ns most of our lands are eultivated by negro tenants,
whicli is a curse to the country. 8. M. Catheart, Wilcox.

Question 8rd. Have you tried any remedies, if so, what, with
what effects, and how applied ?

Some. Before thewar a secret remedy was sold and tried, consisting of entting "ﬂ.
the buds near the tep and destroying thom, alicut the first of August, It was thought
that the worm deposited the eggs then about that time, and the practice would de-
stroy them. It never succeeded. Deep plowing during winter would seem to promise
SOme success, Dr. C. M. Howard, Autauga.

Some have used Paris green with good results, 8. H. Gist, Bibb.

Late corn is the only remedy we know of. J. A McLennan, Barbour.

Yes. Paris green and arsenic have been largely used. Paris green has been effec-
tually used in solution. and dry, mixed with a cheap flour, applied with o sieve,  Ar-
seni¢ is also effectually applied in the same way. The above is used to destroy cotton-
Worms or catterpillars, Bome doubt its efficiency with the boll-worm.

Jas. Orum, Bulloek,

None, but have found the application of Paris green puts a perceptible check upon
the cotton-worm B. 1. Fort, Dallas.

The only remedies yet attempted are to destroy the moth by attracting them to
lights in the fields. This has never proved entirely effective,

Jas, W. A. Wright, Greene,

No. I have discovered the fewer birde we have, that there are a greater abundance
of insevts of every kind. Thousands of birds are slain annually by hunters, and differ-
ent other applinnees. A law to protect birds, thereby increasing their number,
doubtless would curtail the ravages of insects, P. R. King, Selma, Ala,
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We have; by building fires promiscuously in the field; also bates of honey and mo-

lasses. Can'tsay great results were received. J. T. Emith, Greene.
have topped the stalks and main limbs on the first appearnnce of the fly here,
with no perceptible good result. Chas, L. Stickney, Hale,

Tried one remedy in 1868, Cut the tops off some cotton planted on bottom land
about August 1st. Result, complete failure, W. H. Whetstone, Lowndes.

1 have tried Parls green in poisoning the caterpillar, and at the same time it de-
stroyed a large amount of boll-worm, when the plants were infected with them.
Roasting-ear corn planted late in eotton 2o as to be in at the time the worm is most de-
strootive, 1 find to partially prevent their ravages. 1 find no benefit from planting
cotton after corn. Judge J. A. Lancaster, Elmore.

I have never tried any remedies for the boll-worm, but in using Paris green for the
eaterpillar I notice the boll-worm generally stops. Perbaps from the fact that the
boll:worm is not much looked for after the 25th of August.

C. A, Poellnitz, Jr., Marengo,

Have tried lights without good effects. Hon. A. C, Davidson, Perry.

" EXPLINATION TOPLATE VIIL,
Aletia Xylina. (Original.)

F16. 1 —Eggs on the lower surface of the leaf.

F16. 2—Very young larve feeding.

F16. 8.—0lder larvee that have moved to the tender foliage at end of branch,

Fias, 4, 5, 6.—Nearly full-grown larvie, showing some of the color variations,

FiG. 7.—Margin of leaf as webbed about a pupa.

Fi1G, 8.—Pupa inclosed in fragment of leaf.

Fia. 9. —Pupa from which the leafy covering has been partly eaten by caterpillars.

F16, 10.—Pupa entirely deprived of its case by larve, but prevented from falling by
the eatching of its anal hooks in remnants of the cocoon.

Fi6. 11.—Moth at rest, seen obliquely from above.

Frc. 12.—Moth seen from below, with wings expanded.

FiG. 13.—The same from above.

F16. 14.—Nectar gland on midrib of cotton leaf,

F1a. 15.—Nectar gland at base of involuecre.
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THE COTTON WORM.

(Aletia Argillacea—Heubner.)
(Aletia Xylina—Say.)

In the South this little insect has many names. It is called the
“cotton-worm,” ‘‘cotton-caterpillar,” ‘“‘the caterpillar,” ‘‘the cot-
ton army-worm,” and “the army-worm.” In Louisiana it is called
“chenille”—a Freneh word meaning caterpillar. Prof. Riley
strongly recommends that its generic name, ‘‘aletia,” be generally
adopted by everybody in speaking of this insect. This worm lives
exclusively upon cotton, and since the latter is not indigenous to
the Southern States, but an exotic, imported from Central and
South Americas, it is natural to suppose that this insect came
along with it. The first recorded appearance of this insect was
in 1793, followed by a disastrous invasion in 1804, Since that
time it has appeared every year at some point in the South.
However, only periodically, has its visits been destructive,

The aggregate of losses to the Southern planter by this little in-
gect is simply enormous. A calculation based upon the losses for
the fifteen years since the war, made by Mr. C. R. Dodge, and
verified by Mr. J. R. Dodge, the ablest statistician in this country,
places the aggregate annual loss for the entire South at $15,000,-
000 to $20,000,000. Alabama looses on an average nearly 18 per
cent. of its crop every year from this little pest.

The literature upon this insect is very abundant. Since the be-
ginning of the present century it has been discussed in newspapers,
scientific and agricultural periodicals. A subject of such economic
importance we should expeet to find the National government in-
vestigating it. Accordingly as far back as 1855 we find Mr.
Townsend Glover giving a description of thiz insect in all its stages,
in the report of the Commissioner of Patents, (agriculture), 1855.

Since that time nearly every annual report from the Depart-
ment of Agriculture at Washington has contained something about
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ssThe worm molts five times during growth and changes appear-
ance but little after the first molt. Exceptionally only four molts
are suffered,

“The newly-hatched worm measures 1.6mm, * is of a uniform
pale dingy yellow, marked with polished black, slightly elevated
gpots, each bearing a short pale hair. Before the first skin is shed
tEe color often becomes sligll:;t-lv greenish and sometimes inelines to
. orange. After the first molt the piliferous spots are more conspicu-

- ous, the hairs from them longer and black, and the characteristic
markings appear, though less distinetly than after the second ; but
from this time on the prevailing color is very variable, being either
entirely of various shades of pale or pea green, or more or less in-
tensely black along the back.

*“The normal number of larval molts is five. This is the num-
ber which I have observed during the autumn months, while in
midsummer, when the development is more rapid, I have, on several
occasions, traced but four. The term oflarval existence varies from
one to three weeks,

*“There is a very general belief among planters that the first
worms of the season are pale and the late ones dark, and while
both light and dark worms may always be found together in spring,
summer, or fall, it is true that the green ones predominate early in
the season and the dark ones later. i

“Immediately after molting, the body is pale and without mark-
ing—a rule with all molting animals, After the earlier molts, the
cast-off skin, which remains more or less fully stretched, is gome-
times eaten.

“Some of the peculiarities in the habits of the worm deserve
mention here of their practical bearing.

“Until after the second molt it always remains on the under side
of the leaf, feeding upon the parenchyma, and leaving untouched
the coarser veins, stomata, and upper skin or epidermis. The
leaves where they are thus feeding present a blotched appearance,
the semi-transparent epidermis becoming pale yellowish, and these
blotches are, as a rule, at once distinguishable from other some-
what similar ones made by a few other insects,

““After the worm begins to eat entirely through the Jeaf,which is
usually before the third molt, but sometimes later, it instinctively
ascends toward the top of the plant and feeds on the more tender
foliage, ‘ragging’ it, to use the expressive language of the plan-
ter

“It can let itself down by a web from the moment of its birth,
but can also fling itself from one part of the plant to anotherin a
manner quite characteristic. The fling or jump is made by bend-
ing the fore and raised part of the body to one side and then sud-
denly jerking it to the opposite side, relaxing, meanwhile, the three
hind pairs of legs by which it held to the plart. Thisis a quite
common mode of motion when disturbed, and the normal way of
getting from one plant to another The maximum distance which
~ sEqual to about 1-15 of an inch.
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many of them either hang by the few hooks at the extremity, or
fall to the ground. In no case, however, does the worm burrow in
the ground as does the boll-worm, or could the moth iseue from the”
chrysalis were the latter accidentally buried even an inch beneath

the surface.

«The color varics from light mahogany-brown to deep purplish-
brown, while the general form is that belonging to many other chrysa-
lides. Neither form nor color can serve then as distinguishing traits,
and_ the same is true of size. The peculiar form of the cremas-
ter, or anal tuberele bearing the hoo lets, will prove the best and
cafost criterion, and any chrysalis found in a cotton field that has
a dif ferent tip may be safely detérmined as not that of the cotton-
worm. The duration of the chrysalis state also averages about fifteen
days. I have known it to last but seven days, and Mr. Glover re-
cord its lasting thirty days. i

THE MOTH, OR IMAGO.

“The moth measures from one and one-cighth to one and ;a half
inches from tip to tip of wing when these are expanded. In general
color, above, is olivaceots, niore or less “effectually subdued by,
lilaceous or purple hues, and often hayving a clay-yellow, or faintly

rolden cast. The under side is more gray, with naciéous reflections.

_“The markings that more particularly characterize, and distin-
guish it from all other North American moths are certain undulat-
‘ing vinous or carmine lines across the front wings, a dark oval spot,
near their dise containing pale scales, which usually contain’ a

louble pupil (the bgsal or inner one ‘the -smallest and whitest), .
and three white specks dividing the space between -this davk spot and
the showlder in about three equal parts. it o
«“The sexes are not readily distinguishable, as the relative stout-

ness of the male antennse compared with those of the female is so
dlight as to be no safe guide.  An examination of the tip of the
abdomen; especially from the side, will always show the difference,
however, the last joint in the male being the longer and more full,
and the pale tufts of hair that belong to the ~withdrawn genitalia
showing within.or beyond the squarely docked  tip; while in the
femaale this joint is shorter, more pointed, .and obliquely truncate
beneath. : 3

© «The habits of this moth can only be studied at night;. as, like
alinost all the rest of its family, it is nocturnal. During the day
it simply starts up when disturbed, and darts by swift and low
flight to some other sheltered spot a few yards, perhaps rods, away.
After sunset, however, it may be seen leisurely hovering about,
aither betit ‘on the perpetuation of its kind or feeding upon what-
ever sweets it can get, whether from the cotton or other sources.
It'is very strong and swift of wing, and capable, when the necessity
arises, of flying long distances. gn‘ alighting - upon the plant it
generally turns its head downward, and when it rests, the wings

31
fally 1os roofed, the fi I
i isheﬁlgﬁ El:: ilﬁnd ones, Inoafisnges i
Y0RE wings pcil € parent of the hol] ‘fc?f:?nlt hig
: Y open and not entirely cov:arfi‘r?;g;l Lind
z the hind ones,

e fi g
after issui?:l;afgri P

are bhut B_hal lowl}r
es closed alon
g

-lTh -
vi mriu? :;5::1 ﬁamfnts whic
Il:nlg, and the mol:}f sometimes been laid thi, ;moths confined i
“}l;umbfer laid eg, : ’f}lﬂg for
“Xamination of t} eom &t 45
4 much preq . bhe ovaries of fo S 'y
:.: rof wgll-dc?:t;ﬂ;MhﬁCuey than belﬁmalea at differen
man .
i Hiore hasmis o Minement it is dific
produced ; €ges, but af
little douby. the field dyp; that fully double th;
400, . erage n

Ongs to most motl

. “The nat
of 1878, is t}':;?;;l\

of the leaf

ton plant,

1 most parts of i} IS attracted. to al] Lo ¢ 0Cres of the ot
b om the 8{:::31:9880 ﬁtthpl tfinds a boy nt??uf{fd‘i of sweets, and
; ut particularly in ¢ aspalum leve, g tolo [l]I]pply in the  exu:
e Peduncle, era common grass,

hat copion ]

s 1sly seeret

the Spring of' t'llxl:ft ahove the Pnr{; of theedc}:y gla_nd)s Hthe
Ser-ved’ it Ii:la-v- i .

year, as Judge Bailey. of
first from the | eudritg. ¢

n in the ey
from the E

g se Of ﬂle . 1] 1 §
rolinensis), {he g::ia}c'h, Chinesa quincep 1:11111,.1{3,11(1 subsequently
s0n, whe:n the ¥ app]esa and bla(‘k;hﬂl‘[‘:“ Lo?nge (’%’fwﬂ-ﬁm
OSSOMS are no mo eiorn. . Laterin the sen:
/ - sea-
P : . A i
ther nectgr- x s (10 not geem  to x}?:ﬁﬂ?;};; tthfl tree
il during the s o
€ resulted in fip ding! lait twe
L but one

ﬁ'equented, even where

a
pea (Doliechis '.Pexf?lr
rion, Ala., has oht

)lossoms of t e feeding in mimbers-

APC8, persimmons, and evélf S’mzﬁgf:s’ oo,
. ; ly examing : . . g
_:egn;;;mi half -b.with stm?t, iﬁ?l gf)l?:gue s Do emin
e per surface ang S
. set with them on'
;:} the tongue that the
s enabled to ahagpl
especially attractive t(;

: £ Jines e d along jts
increasing €8 projecting forwar
e DY toward tho' “;ld'“i?lf)
moth  works g : | o
the more lig
them,

a I nt Sy atﬂd 1t ]

h{} 2. % h&:e tr”lt

11 1rtio 15 & ) 118} ﬂce s
d I ortioy A i I P.l‘e j m

r the bﬂ.ck and
always be dis-
rests with the

s have continued Jyvin 2 sa: hours after jag.
wenty-one nish
ights,

t seasons shows



TIME ELAPSING FROM ONE GENERATION TO ANOTHER.

This varies according to temperature, and therefore according to
season. There is increasing activity and acceleration in develop-
ment from the first appearance until July, and thenceforth de-
creasing activity and retardation till frost. Thus, in midsummer
the whole eycle of individual life, from the hatching to rocreation,
may occupy less than three weeks; while in springand late autumn
it may oceupy twice that time. Taking the whole season through,
however, the time from the egg of one generation to that of another

will average about one month.

ERRONEQUS OPINIONS CORRECTED.

As to the time of appearance of the earliest worms, farmers them-
selves differ. To the question of ““date of earliest appearance of
this worm,” sent out to one hundred prominent farmers throughout
the southern portion of the State, a few reply “early in May,”
gome in “June,” while the majority puts its appearance in “‘July
and August.” Perhaps the majority of these replies mean the date
of appearance in destructive numbers, since very few farmers
ever notice the appearance of this worm until itis in force, and
begins to “‘rag the cotton.” It is, however, generally believed by
farmers, that this worm never appears until June or, July, in
Southern Alabama. Entomologists of high repute have also given
weight to this opinion, by assersing that this insect was yearly de-
stroyed, and was introduced annually by immigration from more
gouthern climes. But the entomological commission, of which
Prof. Riley was chief, conclusively demonstrated that the worms
appear in April and May, in many parts of South Alabama. They
appear firstin ‘“‘isolated spots,” and ‘‘are always comparatively
few in number. They are therefore easily overlooked by all who
do not take particular pains to search for them.”
“From such spots as centers the worm multiply and spread in
subsequent generations with greater or less rapidity according as

the conditions are favorable or otherwise. Such increase and spread
; until the cotton

may be confined to some parts of a given count
is nearly ruined before the cotton in the rest of the county is af-
fected. The worms will then first appear in the remainder much
more suddenly and numerously than they did in the former, the
parent moth migrating thereto in bevies. As a rule, however, the
spread in the southern portion of the belt’ is gradual, and the
worm in destructive numbers is preceded by one or more scatter-

ing generations in the same field.”
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has evidently reduced the number of ' favorable hibernating lo-
calities there, and inso far protected the more northern ~ and
western portion. of the Atlantie States from the *immigration. of
the moéb from those quarters. 1In Texas, on the contrary,
the cultivation of colton has =~ been constantly increas-
ing since that time, and consectancously the number of hiber-
nating points and the vigk of serious havm there’ over extended
greas havealso increased.”
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more injured, for instance, than short=sinple when planted side by
side. pping the cotton, while it woule have very little effoet in
the early part of the season, may be employed to good advaniage
ater, in cases where desperate means and the loss of the top crop
are warranted., The frequent exemption of small fields that are
separated from the larger ones, or surrounded by some other erop
is noticeable and suggestive in this conneetion, while it will always
be well to avoid planting cotton in those spots  where' the worms
haye been known o fivst reappear year after year. Diversifiod
agriculture, and the rotation of erops on the same field are most de-
sirable in this connection.

“The protection of those hatural enemies of the worm that per-
mit of it should not he negleeted, anid all shooting and trapping of
the smaller birds py ohibited, while the killing of hawks and other
bixds of prey should be encouraged.  Tame foy ‘ls, such as chickens,
turkeys, and Guinea-hens il prove valuable, especially if brought
up near those spots-where the first worms oceur, The  leaving of
fn oceadional tree in fields in an open country, or even old stmps,
while it may be looked upon ‘by ‘some as thriftless agriculture, is
nevertheless advisable, for the immunity of fields containing sueh is
often noticeable, Some attribute this in munity to the shade afford-
ed by the trees, but the real explanation is more probably to he
foud in the protection they offor to. hirds and ants,, These Jast,
more particularly, are less fiahle to be washed away and destroyed

Y heavy rains ar points where trees and stimps oceur. . The .
portate of the destruction: of the first moths, whethey by lights or
poisons, will be shown further on, while that of the killing of the
first worms is 100 apparent to need enforcing, The fact that vast

‘numbers of late chrysalides aye carried fnto the gin house, and that

the moths fssuing thevefrom ave so likely to find the requisite yip-
ter protection there, points to the expediency of remoyin g2 and de-
stroying those chrysalides as soon . gs possible, and nof allowing
them to remain in the gin honse until they hateh.”

To the ahove may be added that g properuse of acid phosphate,
either when manipulated with hitrogen and potash, as in commers
cial fertilizers, or composted with stable manure and cottor’  seed,
tends to hasten the maturity of the cottan crop from ten to fifteen
days, and fhys practically protects it against loss from  this insect,
The use of acid phosphate is therefore strongly recommended upon
all s_fpils where it has been thund beneficial, for the the double req-
o1 of increasing the erop, and so hastenin g maturity as to place it
practically beyand the veach of the wormgs, -~

s 'y DESTRUCTION.
. For a long time various methods of attracting  and destroying -
the moths haye been, tried. Lights of different intensities, varying
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sareater adhesion,” and ““to help indicate the quantity distributed.”
Prof Riley's suggestions above have been generally followed by
our planters. A majority of our correspondents gives one pound
of Paris green to forty gallons of water as the proper proportions

of these two substances, and one acre as the average to be covered
by the mixture. They also report remarkable success in applying
it with the ordinary sprinkling pot or fountain pump.

Applied in a powder, it must be mixed with some harmléss sub-

stance, to prevent injury to the plant. The cheapest substan-

ces possessing adhesiveness, are usually used as diluents. Flour,
plaster and ashes are all recommended; the first in its cheapest
forms being gencrally used. A';;mull quantity of dextrine, gnm-a-
rabic pr rosin, is sometimes added to the mixture fo increase ad-
hesiveness, and is to be recommended_ One pound of Paris green
to twenty; or twenty-five of diluents is the proportion generally
ased. This mixtureis applied by our farmers with tin sifters, early
in the morning before the dew is off the plant.
ARSENIC:
has been used by many of our correspondents, but their objections
overbalatee its chief recommendation—cheapness. ~ It scalds the
leaves and young bolls;eausing the latter to fall, unless nsed in a
very dilute solution—then it may not kill the worms. Its white
color permitting it to be easily taken for flour, enhances the dan-
ger to man and animals of using it.  When used, however, in
proper proportions with water, itis a yalvalle sulistitute for Taris
green.  The same remarks ave applicable to arsenate of soda.”
LONDON PURPLE,
ahy product in the manufacture of aniline dyes, is frequently vsed
as a substitute for Paris green., It is more easily held in suspen-
sion: inwater than Paris green, and experiments have demonstra-
ted that & wider ratio between this substance and water &= required
than for Paris green. One-half to three-fourths of a ponnd to
forty gallons of water was found to be quite effective in killing
worms without injury to the leaves. Prof. Riley recommends the
use of one half ponad of this powder to fifty or fifty-five gallons of
water/ag the proportion most likely to give general satisfaction.
There ave many reasons why this powder should be generally used
for killing worms. It is very cheap, costing not over six to ten
cents per pound in New York. It takes less of it to poison an
ag-e. Its finely divided condition enables it to penetrate the pores
of the leaves, and thus become more persistent; while its color tells

“
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plainly of its presence. Despite these recommendations, and t.l.n-
fact that it is equally efficacious as Paris green, our farmers stil
prefer the latter, and will scarcely use anything else.

Various machines for distributing the above poisons have been
patented both for use in the dry and wet states. Some of tht?se are
highly recommended, but have not been used to any extent in this
State. The common watering pot and the fountain pump, for
liguid poisons, and tin sifters for dry poisons, are the mstruments
used by our farmers in distributing the poisons over the plant. The
pump, which can spray the leaves from underneath, is desirable,
since a large number of small worms are thus destroyed.. At
present it is deemed rather premature to recommend any partmuls}r
machine. Many have been invented of great excellence, but their
cost and want of adaptation to cotton growing in rows of different
width have prevented a more extensive use.

Other methods of poisoning have been experimented with, but
as yet res.lts have not been so satisfactory as to recommend sup-
planting the arsenic compounds now so generally used. i

Pyrethrum powder, obtained by drying the flower he?da of differ-
ent species of pyrethrum, harmless to man and beast, has be;en
used experimentally for destroying the caterpillar. —"*e high price
of this article has forbidden its extensive use. :

Kerosene oil, either alone in fine spray, or emulsified with milk
or some other diluent, has also been experimentally tested for de-
stroying the aletia. So far ithas killed the worms successfully, but
bas also damaged the foliage of the plant. Hopes are yet enter-
tained that by heavy pressure a spray sufficiently fine may be ob-
tained, which in proper hands, with necessary caution, will perform
the work of destruction to worms without injury to the plant.

Several machines for brushing off the worms, and catching t:he
latter in trays, where they are quickly poisoned, have been in-
vented and patented, but they are not so effective in their destruc-
tion of the worm as a proper use of poison.

EXPERIMENTS OF OUR FARMERS."

We insert herein the replies of our correspondents, giving their
experience in the use of poisons; theefficacy ofeach; which they pre-
fer; cost of same, and the cheapest and most effective methods of using
them? We earnestly invite theattention of the reader to these replie§,
as showing what has actually been done on the farm in eradicating thie
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pest. The practical testimony of such men are worth more, in de-
ciding the question as to the propriety and efficacy of poisoning
than all the theories of learned sciendists. Happily, here as else-
where, the twoclosely agree, the one being the outcome of the other.
It is to be hoped that no one hereafter will permit his crop to be eaten
literally up by worms, simply because he does not believe that poison-
ing will do any good.

Question 4th. Have you used ‘‘Paris Green”, “London Purple”,
*“Arsenic” or ‘“Pyrethrum” to destroy them, and with what effects ?
‘Which do you prefer?

REPLIES.
T have used the first two with decided success, Prefer the Paris green.
Dr, C. M. Howard, Autaugu.

Paris green. Jas, Orum, Bullock.

Used Paris green and arsenic with good results, 1 think it pays 100 per cent. in some
cases. I prefer Paris green. Geo. 8. Lazenby, Butler,

Paris green and arsenic, and with success. Paris green. E. A, Bryant, Clarke.

Yes. No. Yes. The Paris green kills them, of that thereis no doubt., I prefer the
Paris green. T. J. Craig, Dallas,

I have used Arsenic and Paris green and find that both will kill the worm if puton
properly, but the Paris green is most effective and I have never observed any other than
beneficial effects from the latter, henece I prefer Paris green. JI. F. Cathoun, Dallas.

Ihave used London purple and Paris Green, and have seen the use of arsenic. Lon
don purple eﬂ‘ect_a the object slowly and is totally vitiated by rainfall. Parls green
does the work promptly and effectually. B. J. Fort, Dallas.

Yes. Strictly pure Paris green is the only reliable poison for the cotton worm, nsed
dry well mixed with flour, (10 1bs. Paris green, 10 1bs, dextrine and 10 lbs. powdered
rosin to 1 bbl. of flour,) sifted on the top of the cotton stalks, very lightly, and repeated
as the new growth increases, and the fly makes new deposits of eggs on the new growth.

P. R. King, Dallas.

I have used all the above except pyrethrum. Parls green is far superior to gll the
rest, but costsa more. Ihave effectually destroyed the worm with a barrel of water
mounted on & cart or wagon, with & force pump sprinkling from f{our to sight rows at
a time using about 1 1b., Paris green and 45 gallons of water to the acre,

Judge J. A. Lancaster, Elmore.

These potsons have all been tried by the farmers of Hale county, and Paris green hus
been found to be the most effective. It is greatly preferred. In faet, all the othere
have iallen into disuse. Jas. W, A. Wright, Hale

1 have used Paris green, London purple, and arsenic, but not as successfully us hae
been reported by others, Paris green is the most efficient, though London purple hus

given comparatively good results, and is more pleasant to handle,
Chas, L. Stickney, Hale,

Have nsed all. Parls green. W. H. Whetstone, Lowndes,
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I have used Paris green and London purple with good effect, I prefer the former
Wm. M. G’u.rmr.l. Lowndes,
Paris green is decidedly the most effective remedy 1 have ever nsed,.
I E. Blount, Mareugo,

Wé have used all except the pyrethrum. The Paris green was the only effective rem-
ody nsed. W, 1. Strudwlck, Marengo.

I have used Paris green and when properly applied find if does great good. If the
weather is favorable when the Paris green isapplied, and done at the proper time
think it p soyereign remedy. €. Ao Poellnits, Marengo.

Yes, all but the last, Typrefer Paris green, Dr. 1.'C. Nicholson, Montgomery.

All. Iprefer Paris green, think the others are worthless. Properly applied Paris

wreen in dry wenther is i complete prolection, applied either inwater or by being

mixed with flour and put on when the dew is on the plant.  A. C. Davidson, Perry.
Have used all except pyrethrum, with good success. Prefer the Paris green. and

used in solution. H. A. Btollenwerck, Perry.

Have used Paris green ywith satisfactory effects.  Have never tried any thing else, nt
think I would prefer Paris green. From what 1ean learn from my nelghbors they
also prefer Paris green. 8. M, Catheart, Wilcox.

Question 5th. ' State cost of poisoning per sere and which is the
cheapest and most effective method of using above ?

Hirls green costs 25c. per pound which will answer for one gers'of modernte size.
Anordinary three gallon watering pot servesas a good method to usy the Doison.
Mix the poigon in 40 gadlons of water. Tir, C. M, Howard, Antanga,

Piris green used in solution will cost 12¢, or 15e. per aere and i= the. cheapest and
most effectual. Jas. Ornm, Bullock

It nsually costs fvom 25, o 40¢. per acre for eachtime psed. 11 s sometimes neces-
sy to poison two or thres times,  Use 1.1, to 40 gallons-of water and apply to one to
two avres, Geo. 8, Lazenby, Dutler.

[ solution with watering pots or fountain pumps, The cost depends on the price
of the Paris green, I usel Ih, peracre. E. A. Bryant, Clarke

Don't think 1t-will cost over 80c, to40e. per acre, and I prefer sprin kling with wateér
#4101 Ih, to 40 gallons of water well mixed and stirred. T, 1. Critig, Dallas,

It eost me ahont fie, per acre to polson, bui most of the poisoniug done by me has
been in the nature of experiments, hence I have never done any in a thoroughly.or-
giized way. THnd the most satisfactory way for applying poison is to  put it on dry
by sifting a miixture of Paris groen, flour and ashes, donot ke using | lquid poisons
on small ¢otton. J, I. Calhoun, Dallas.

—_ /

1 prefer using the Paris green mixed in water, kept in constant agitation and applied

with s sprinkler. The cost of application is dependent upon size of gouton, and eon-

venience of water, I suppose the cost would ordinarily be from 10¢. to 16e. per aere.

B. J. Fort, Dallas.
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This depends on the size of the cotton and the manuer of applying, say from one to
&3 per acre being the total. P. R. King, Iinllas,

Paris green is the most expensive, arsenic is the cheapest, it killsworms but when it
kills them it will also kill the cotton. Judge J. A. Lancaster, Elmore.

About 75¢. per aere, not counting the cost of labor which would have w:be employed
in other ways during the same time, Jas. W. A, Wright, Hale.

®

40c. will cover the cost of,the best material, and the most effective way is sprinkling.
Chas. L, Stickuey, Hale.
_A‘.Iqogt $1 per acre. I think the most eflective method is by sprinkling the poison
with fountain pumps. Wi M. Garrett, Lowndes,
The cgst is 15, or 20¢,: per gere to use Paris green dissolved in water sprinkled on
the plant, thisis the most effective method. Arsenic is cheaper, applied in the same
way, but notas effeetual, The same of London purple. W. L. Wheistone, Lowndes,
Ahout 35, per aere.  Three pounds Hour to one pound Paris green, applied in liquid
form. - . E. Blount, Marengo,
Alont 1 per nere to each application, 11b. Paris green to 40 gallons water applied
with fourntain pump. A W. F. 8trudwick, Marengo
I ¢an not sy exactly what the cost peracre is, as it depends upon the price of Paris
green. It genernlly tukes 1 1b. todo gallons of water. It must be kept well agitated,
I think 60 gallons would go over one acre. . A. D'oellnitz, Marengo,

1 1h. Paris green cost 200, to dte. suspended in 4igallons of water, und put three bar-
relg in g wagon, with three good spray pumps and you ean go over b0 to 7hacres per
day if water is kept supplied, there is now introduced & large pump which i.s_:_:mrl_y
as gowd as the three, Tre, J, C. Nicholson, Montgomery.

1 put 10 1b. Parls green to one barrelof flonr and apply with perforated tin sifters
whin the dew fson the plant. T alsoapply insolution 2 1b. W1l barrel of water, con-
tinwally stiring the solution. Hon. A. C, Davidson, Perry.

1 put 11k, Paris green to 40 gallons ofwater, sufiiclent {for one acre. Uee water out of
pools onlyi_ Prefer it to clean wwater as it leayves a paste on the leaves, 1 prefer it Lo
elean water with flour or dextrine.  The cost only the price of the Paris green, which
is iroum 20¢, 1o e, 1. A. Stollenwerck, Perry.

The actual cost-of poison without inbor or mplements to apply sime to the plant is
2he. por acre; 1 1h, pure Paris green tedl gallons water applied to one acre 1fith foun-
tain pumps 15 the elieapest and best method L ever tricd. . M. Catheart, Wileox,

Question 6th., Have any injuries resulted to plants, man or an-
imals from the use of poisons ? _ _
The following are the only injuries reported from the use of these

poisons.

If applicd too strong it will kill the plant. Horses nnd cows _hlwe been k;l‘lud i;l_m}'
nelghborhood by getting to the poison in liquid state, and 1 heard of one by eating the
plant after poison ng. T. J. Cralg, Dillas,
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1 have had men and mules blistered from nging arsenic in solution and have had my
eotton killed, in fact find it very difficult touse arsenic in proper quantity to destroy
worms and not injure plants, J. F. Calhoun, Dallas.

Some injury to animals where they have been allowed to go in the cotton field too
soon after polsoning. Judge J. A. Lancaster, Elmore.

Yes, times by dent animals have drank water containing Paris green. Laét
year several mules belonging to John Minge, a farmer near Greensboro, were killed by
J.W. A, Wright, Hale.

such an secident.

Yes stock have drank the water left in the fields in barrels and it has killed them.
Some negroes have been nearly killed by eating the flour after being mixed with the

Paris green. Itwill excoriate and produce troublesome sores where there is friction
Dr. J. . Nicholson, Montgomery.

on man or beast.
None to plants. I haveknown animals to be poisoned to death by eating the poison
from barrels or buckets, Hon. A. C. Dayidson, Perry.

We earnestly invite a careful consideration of the following let-
ter, written by one of our most distinguished and intelligent farm-

ars,
MuLeerrY, ALA., Feb. 16th, 1885.

Hon. E. C. Betts, Commissioner of Agriculture,
Auburn, Ala.

Dear Sir:—I am in receipt of your questions to correspondents
asking information respecting the ravages of the bell-worm and cat-
erpillas, and in addition to the answers I have forwarded to you, I
am persuaded thata letter covering more ground than can be in-
cluded upon a single sheet will not be unacceptable. I have no
experience with the means used to destroy the boll-worm, although
[ have seen their ravages fully equal to those of the caterpillar, es-

ially before the war. I shall therefore limit what I have to say
to the destruction of the caterpillar aud submit a few thoughts of a
practical character based upon personal observation guided by that

derived from other sources.
The inquiry you propose to institute, regarding the depredation
of insects upon the cotton plant, is invested with an importance
throughout the Black-Belt of Alabama, paramount to any other,
relating to our Agricultural industries. On this account alone, 1
might be excused for obtruding a long letter upon your attention.
[n the past, we have treasured up but little with a view to future
use. The experiences of one year fade into forgetfulness hefore
another season calls for their application, and but little progress
marks the opinions and practices of the larger number of our tarm-
ers. A reproduction therefore of the few treasured practices of the
past may serve to keep in rememberance whatever has J)roved of
practical value and make them auxiliary to a more rapid and suc-

pessful advance in the future.
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action,  He hasalready lost valuable time that cannot he regained.
Better to have begun work two days hefore, for if the crop of worms
bealarceone, he will lose a part of his eotton before he can get to
it with his poison. - The worm, like fime and tide, wait for no man
and to dally or doubt is inevitable ruin. All the available force
and appliances on the farm must be called into requisition and yig-
orously utilized, orelse disappointment supplants the assurance that
suceess is within reach. Lservation shows that the worm lives
twelve to sixteen days before it webs. [t then remains chrysalitie,
cight to ten days and again ushers forth in the form of a fly to re-
new its ravages.
We refrain from comment, upon the number of erops of the
worm and the times of their approach is of minor consideration.
It is of far more practical importance to know the time and place,
when and where the worm will likely appear upon any particular
farm. . These are points that every farmer must ascertain and keep
in view for himself, for upon them, must depend in large measure
his entire success. It is o well known fact t]]m.t- the worms are apt
to begin their work each fear within a week of the same time and
ab the same place on any particular farm, This fact is in harmo-
ny with the advent of other worms which appear annually and we
must. recognize it as a guide to determine our action. The farmer
who relies upon the observation of others, whose farms have a differ-
ent elevation, soil and surroundings, will hesitate, because of' con-
flicting statements, and his action will often he delayed too long.
We would emphasize theidea, that each farmer must act upon his
own judgment, based upon direct personal observation, hecause the
opinions and actions of others, to be correct, will differ to the extent
of the difference in the time of approach of the caterpillar upon their
respective farms.  Forty-eight hours delay will ruin a erop, and still
there are many who hésitate lon ger, even after those to whom they
look, have instituted active means of protection. Such a hegitation
will always prove hurtful.

In o diseussion of the means needed for protection, we will simply
rgmark in regard to measures of prevention, that the protection of
law has been thrown around the destruetion of insectivorous Lirds,
and whoever has watched the assiduity with which the bee-martin,
mocking bird and blue jay reconnoitré our cotton fields in Jul v and
August, Lias doubtless seen enough to conclude, that in these and oth-
er birds, our farmers have friends which should prompt a vigorous
inforcement of the law for their protection.

The use of poison is now recognized as the far most efficient means
for the déstruction of the eaterpillar, and the Entomological com-
mission have furnished ample data to guide usin the selection of the
best, taking into view, its cost, its value as an insecticide, its facility
of' application and its effect upon the cotbon plant. The conmission
fram whose report we have extracted the main points so far, institut-
elasyou know, an extensive series of experiments with a number of
poisons and appliances, and the conclusions reached were :—that

e
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plaater an]iiktl};e g?lson applied to the l;ottgxn guatcre Atlgnd war
pack all the cgtf 2 t]SST- mnformed us that from thai? ERTan -t
the acre yielded i) he picked in a tea cup, while tfl:) wb, ah]eancould
These éxPerim(::ni- undred and twenty pounds of raf,-r-:c:;3 e
ST Witk e A anuted, w aleeady iuti i
Bl o vt uggestions made by the commissi ated, in har-
' th lfﬂ te the ravages of the caterpi ion sent to Ala-
g0, they are well nigh caterpillar.  As far as th
l;“mem thm“ghi)utg tl(;:nd‘:;i:)ve ?)Ild YO A HD admonitizi theai
the commissi cotton belt should proe a
ready when t‘}?: ,d:::i-i froagire SuggEstionlx:. w‘iltrl? ;hiixvp?t}?f
aistence. royer comes, to meet it with firmness alldope e
Farmers have, i *
needed tosave‘ :’c;:; Sf:':“ss yet to learn that a part of'the lab
By e o i n gt e nghtt e, [ ted
procuring d] o Py, Uw_ﬂ:le golden opportunit to. u_enced
crop ie destrolfollsma and implements needed an{l aspﬂSBwuhom
aneans and met%mf)de v;}};:;]]f[dthﬁg arets _defi?ating in their :ﬁlﬁ:]t;-a‘:
estruction. W, put in force to i :
of poison, use ?:evﬁlead for correct decision, pefsigegcﬁelinjipf}? W
et of its en and where the worm appears, notw € use
antl gl of o ramgre e vl 1t may B voled ol
there ma hes, but the destruction of g 1B
lays threg ma%elf: hﬂlt‘ﬁ]culable injury a few {;vete]i:‘i Taotz? 111311 S
netglect to kill a fe\: Il])ur:i:%gi’oﬁnd wha}t1 a swarm may 1-:emltni§£:{
a time, I concluded to d frece yorms at the l'ight time. O
of cotton.  After o determine the number of w Wstiaidly s
ggmn ger bo]]a,f lt;le;hgi Sc};‘;‘tllegt-igzped }t}!{w cotton oz??lg;i:gﬂaaglé gﬁ
irectiom upon the led the stalk and were crawling in ev
number withi : ground in search of food. Wi Every.
square yard slinn g’;‘ ard sc![uare and multiplying it b\]} ihgoznm;g i
on Bha dvonsid o x ?0591 f'ol_md there were 250,000 worm R of
tion of a fi:w’hmfdl;il&'e of a few upon each stalk. Tlfep:;:s!twre'
Pl‘f;lented this grand ar:;m ms of the preceeding erop would hrz::;
ave 8 i ;
for its “Ppiigc;: Eill}l‘:ggeiteg that t'he caterpillar has uniform
ly to remain about tit e locust, in given localities, and th tBFaanB
all deviations fro pee years, when 1t diﬁﬂppmn; agai g
theie Fepis 4o 2)1 this rule are from influences fil:], and that
sence was three ve; pme%t._ It was intimated that th: t:;"ln em;s \
but the rule is ngt szsﬁicicnrt.i;' t? 1]I:"e}" I think, encourages theiﬁo idgab-
ntly distinet to establish its accu Ve
racy. We
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have had three years of partial exemption, and if the theory is cor-
rect, we may fear their c>ming during the present season. At all
events, weshould guard every point, so that wemay be prepared to
act intelligently and promptly.
1 fear 1 have imposed upon your indulgence, in reproducing the
experiences known to the public. Your bulletin upon Worms in-
jurious to cotton, T trust will be a valuable contribution toward bet-
ter understanding of their habits, manner of propagation, and
means for their destruetion. Surely no question will command
they will give

more attention from intelligent planters, and T ho
iate the whole question. e

you all the aid in their power to eluc
need instruction, and hope o have it through your department.
e task 'it. demands,

Wishing you success in th
= &
mas. M. HOWARD.
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