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EXPL1\NATlON OF COLORED PLATE. 

These colored drawings, made from life by Miss Edith 
Reed, artist, and remarkably true to nature, will give an ex
cellent idea of some of our more common caterpillars, though 
by no means all. It is to be noted that two of the figures, 
Nos. 4 and 5, are not really caterpillars. They turn into 
four-winged flies, known as Saw Flies, and not into moths or 
butterflies, but barring the difference in the number of pro
legs they resemble caterpillars superficially, and having the 
same food habits are included here. All figures are life size 
except Fig. I, which is half life size. 

Fig. r. CEcROPIA larva; Attacus cecropia, Linn. These 
caterpillars feed on almost all fruit and shade trees and small 
fruits. Their number is neyer large, and for this reason, and 
because they are so conspicuous, they can be removed by 
hand-picking. They are preyed upon by parasites, some birds, 
and other animals. Emerge from their silken cocoons (see 
Fig. 109 on p. I72) in l\Iay or J nne as large moths, similar to 
the one pictured on page I72. 

Fig. 2. Br,rnn-EYED SPHINX, Paonias cxcaccatus, S. and A. 
Infests apple and other trees. Caterpillar enters the ground 
to underg·o transformation, and moth (see Fig. 1 ro, p. I 73) 
emerges in May, June or July. This caterpillar, not uncom
mon in this state, is figured as a type of the Sphinx Caterpil
lar. Should they ever become sufficiently numerous to be 
markedly injurious they could be controlled with arsenical 
poisons. 

Fig. 3. ZEBRA CATERPILLAR, i'vfamestra picta, · Harris. 
This beautiful cut-worm, although really a cabbage insect, 
has been known to eat the leaves of the apple. The caterpil
lar forms a cell in the ground, turns into a pupa and the 
brownish moth (Fig. III, p. I73) emerges in the spring. 

Fig. 4. IMPORTED CURRANT WORM, Ncmatus ribesii. Ap
peared in this country in 1858. Not a true caterpillar. 
Feeds upon leaves of currant and gooseberry. When full 
grown it spins a cocoon in the rnbbish under the hushes or on 



the stems or leaves oi the bush upon which it was feeding. 
The perfect fly, also shown, emerges in June or July. 

REMEDIES: Spray or sprinkle bushes with one table:;poonful of Paris 
Green in pail of water, keeping liquid constantly stirred. This is to be 
applied only when fruit is green. vVhen later treatment is necessary use 
Hellebore dry when lea\·es are moist, or in water, I oz. to each pailful. 

Hand-picking while the insects are young is helpful. 

Fig. 5. YELLOW-SPOTTED WILLOW SLUG, Nematus ventra
lis, Say. Feeds on willow and poplar. Eggs are laid in 
puncture in the leaf. 

REMEDIES: Can be controlled by Paris Green spray, as recom
mended for currant worm. Like the currant worm, not a true caterpillar, 
turning into a small four-winged fly. 

Fig. 6. SPOTTED CuT-WOR~I, Noctua c-nigrum. A very com
mon species and figured here as being typical of the cut-worm 
family. The individual from which this drawing was made 
was, with its fellows, feeding upon clover and a neighboring 
field of onions. See Fig·. 119, p. 178. 

REMEDIES: Fall plowing; avoid as far as possible using land which 
was in sod the previous year. See page 161 for remedies in more detail. 

Fig. 7. EIGHT SPOTTED FORESTER, Alypia octo-macuTata. 
This beautiful caterpillar feeds upon grape and woodbine. It 
passes its pupal stage just beneath the surface of the ground, 
emerging as a beautiful blue-black moth with two pale yellow 
spots on each wing, making eight in all. See Fig. r 12, p. 174-

t 
REMEDIES: Hand-picking, or Paris Green, or Hellebore, when neces

sary. 

Fig. 8. MouRNING CLOAK, Euvanessa antiopa. This cater
pillar feeds in colonies on the elm, poplar, willow and other 
trees. It is of wide distribution. The specimen from which 
the accompanying figure was made was with its fellows 
stripping the leaves from an elm in St. Anthony Park. This 
species hibernates as a butterfly, and is sometimes seen on 
the wing on warm winter days. The writer has seen them on 
the wing in Minnesota in March. See Fig. I 13. 
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REMEDIES: Cuttinp; off and burning small branches when first ob
served to be iniested. Dislodging by vigorous shaking and then destroy
ing the worms. Spraying with Paris Green. 

Fig. 9. WHI'I'E MARKED TussocK ?lloTH, Org:ria lcucos
tigma, S. and A. This beautiful caterpillar feeds upon the 
foliage of maple, poplar, cottomvood, etc. It is not as yet 
abundant enough here to call for any -special remedies. 

Fig. IO. STALK BORER, Hydroecia (Papaipema) nitela, Gn. 
This troublesome pest attacks tomato vines, potato plants, 
aster, dahlia, golden glow, hollyhocks and other plants with 
soft centers. Even wheat has suffered in Minnesota. A sud
den wilting of the plant or parts of plant indicates presence of 
caterpillar in the stem. It turns into a brownish moth. 

REMEDIES: This caterpillar has been killed in its burrow by inject
ing about one teaspoonful of chloroform through the opening with a 
medicine dropper and then plugging the hole with cotton. The writer 
believes that bisulphide of carbon will do the work equally well and more 
cheaply, but has had nu opportunity to try the same. 

Fig. r r. FoRJ~ST TENT CATBRPILLAR, Clisiocampa distria, 
Hub. Very common in Minnesota. Feeds upon plum, apple, 
maple, oak, ash, liasswoocl, etc. See Figs. 1qancll15, p. 175. 

REMEDIES: Cutting off eg·g masses before leaves appear and destroy
ing same. Crushing young worms with the hand when still small and in 
clusters. When leaves are being badly eaten trees may be sprayed with 
Paris Green, I lb. to 16o gals. of water. Acid 2 to 4 lbs. of fresh lime to 
this amount of liquid to guard against burning foliage. Keep mixture 
constantly stirred" 

Fig. 12. 0.JlANGE-S'I'RIPED 0AKWORM, Anisota senatoria, 
Hbn. Sometimes very destructive to oak trees, but also 
attacks raspberry and blackberry. See Fig. I r6 for illustration 
of moth. 

REMEDIES: Paris Green sprays are useful against all leaf-eating in
sects. 

Fig. 13. LIME INCH WoRM, Hybernia tiliaria, Harris. 
This "measuring worm" feeds upon the basswood or linden, 
also on elm. hickory, etc., and sometimes on the apple. The 
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female moth is wingless. For illustrations of the male and 
female moths, which produce the caterpillar, see Fig. t 17, p. 176. 

REMEDIES: Sarne as ior other leaf-eating species when such remedies 
are practical. 

Fig. 14. IMPOI{TED CABBAGE WoRM, Pieris rapae. This 
yery common caterpillar is well known to every farmer aucl 
gardener. They are known to feed upon plan~s other than 
those· included in garden crops, i. e., shepherd's purse, pepper 
grass, cress, nasturtiums, Russian thistle, wild mustard, etc. 
The beautiful white butterfly which produces this caterpillar 
is shown on page 177, Fig. II8. 

REMEDIES: Employ children to catch with nets all they can of the 
butterflies in the spring hefore they have laid their eggs. Hand-picking 
of the worms. Spray plants with Paris Green solution (see No. 4r, p. 
u6). or use Paris Green and flour early in season, and later, when heads 
are formed, use Hellebore (see No. 27, p. IIO). Flour alone sprinkled 
<1Yer the head and leaves is said to be useful. 



INJURIOUS INSECTS OF 1903. 
BY F. L. WASHBURN, State Entomologist. 

THE HESSIAN FLY. 

A glance at the accompanying map will reveal the very gen
eral distribution of the Hessian Fly in Minnesota as indicated by 
reports for the seasons 1902 and 1903. A line drawn from the 
northern boundary of Kittson county and passing due south, east 

Fig. 1.-Map of J\'Iinnesota, the shaded area showing present distribution of the 
Hessian Fly. 
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of Hallock, thence through :i'dcintosh in Polk county; thence 
southeast through ~ orman, Becker and Morrison co·tmties to 
Little Falls; thence southeast through lVIora to State Line, 
would represent very nearly the eastern and northern boun
dary of the affected portion of. our state. In other 
words, the chief part of our agricultural district is 
m the grasp of this minute, yet destructive, insect. 
It is not to be understood that every county situ
ated in the shaded portion of the map is infested, but a very 
large proportion of these counties are sufferers, as shown by the 
reports of the last two years, namely, Otter Tail, Kanabec, Polk, 
Clay, Becker, Douglas, Meeker, Marshall, Rock, Isanti, Lyon, 
Swift, Stearns, Chisago, Washington, Dodge, \Vilkins, Kittson, 
Morrison, Lac qui Parle, Yellow Medicine, Rice, Kandiyohi, 
McLeod, Chippewa, Stevens, Brown, Nicollet, Grant and 
Goodhue. There are doubtless other infested counties which 
have not been reported. Old maps published in Government 
Reports, showing only south part of lVIinnesota to be infested, 
must be altered to include all of wheat-raising portion of the 
state. 

The first report of injury this year came with specimens 
from Lac qui Parle county. 

The fly has been no worse than, and in portions of the state 
not so bad as, last year. Counties in the south and counties 
south of west central portions are heavier sufferers than the Red 
River country from Clay northward. There is no question but 
that parasites are largely responsible for keeping this pest in 
check, but the general freedom enjoyed this year by the northern 
counties in the Red River Valley, in contrast to the conditions 
which prevailed in southern portions of the state, is directly in 
accord with the meteorological conditions prevailing in these two 
portions. Through the courtesy of the Minneapolis office of the 
U. S. Weather Bureau I have been furnished with a complete 
record of weather conditions prevailing during April, May, June, 
July, August and September in counties in north, south, south
west and southeast portions of Minnesota. Following is a tab
ulated statement of the conditions at these various stations: 



1903. 

May. 
June. 
July. 
August. 
September. 

INJURIOUS INSECTS OF I903. 

TABLE NO. r. 

Stations. Counties. 

Albert Lea, Freeborn ......... . 
Albert Lea, Freeborn ......... . 
Albert Lea, Freeborn ......... . 
Albert Lea, Freeborn ......... . 
Albert Lea, Freeborn ......... . 

Mean 
Temp. 

s9.8 
64.0 
6g.6 
6s.6 
S7-4 

Total............................... 63.2 

May. 
June. 
July. 
August. 
September. 

Faribault, Rice ................ . 
Faribault, Rice ................ . 
Faribault, Rice ................ . 
Faribault, Rice ................ . 
Faribault, Rice ................ . 

s8.2 
62.6 
67.8 
64.6 
s8.2 

Total............................... 62.2 

May. 
June. 
July. 
August. 
September. 

Hallock, Kittson. . . . . . . . . . . . . . . S4· 6 
Hallock, Kittson.·. . . . . . . . . . . . . . 6I .8 
Hallock, Kittson. . . . . . . . . . . . . . . 6s. 3 
Hallock, Kittson. . . . . . . . . . . . . . . 6r. 6 
Hallock, Kittson............... SI .o 

Total............................... 62.8 

May. 
June. 
July. 
August. 
September. 

Lynd, Lyon ................... . 
Lynd, Lyon ................... . 
Lynd, Lyon ................... . 
Lynd, Lyon ................... . 
Lynd, Lyon ................... . 

s7.o 
62.7 
67.4 
6s.6 
S7-9 

Total............................... 62.6 

May. 
June. 
July. 
August. 
September. 

Moorhead, Clay ............... . 
Moorhead, Clay ............... . 
Moorhead, Clay ............... . 
Moorhead, Clay ............... . 
Moorhead, Clay ............... . 

s6.o 
63.0 
67.0 
63.7 
s3.4 

Total .............................. 6o.6 

3 

Total Rainy Clear 
Precip. Days. Days. 

7.99 
3.2s 
3.2I 
6.42 
6.20 

20.87 

7.74 
o.8s 
8.26 
3.67 
S-90 

2.30 
2.ss 
2.20 
3.8I 
4. 17 

IS.03 

6.73 
3.49 
s.os 
s. 16 
s.20 

3.36 
o.8o 
2.86 
s.s8 
s.6o 

18.20 

14 
9 
8 

II 
9 

SI 

I4 
s 
9 

I3 
II 

s2 

9 
9 
8 

I3 
s 

44 

I2 
8 

IO 

IO 

I2 

s2 

IO 

7 
IO 

I3 
I2 

s2 

12 

20 
IS 
I3 
I3 

9 
21 

19 
IS 
17 

9I 

2I 
2I 
20 
IS 
I6 

I9 
2I 
2I 
IS 
I2 

88 

I3 
I7 
I3 
II 

8 

62 
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TABLE NO. r-Continued. 

May. St. Cloud, Stearns .............. 59.0 5.28 13 '.) 

June. St. Cloud, Stearns .............. 64.2 r.28 4 22 

July. St. Cloud, Stearns .............. 67.8 ro.50 6 13 
August. St. Cloud, Stearns .............. 63.6 2.64 8 IO 

September. St. Cloud, Stearns .............. 56. l 5.20 9 16 

Total ............................... 62.7 24.90 40 70 

May. St. Paul. Ramsey .............. 59.4 5.28 13 9 
June. St. Pa1.1l, Ramsey .............. 65.4 r. 16 7 16 
July. St. Paul, Ramsey .............. 6g.6 5.61 8 12 
August. ::,l. Paul, }{amsey ..... ......... G:i.y 4.90 13 I I 

September. St. Paul, Ramsey ....... ·.; ..... 58.7 7.84 l I 13 

Total. ...................... ·. · . · · . · · 63.8 24.79 52 61 

It is weli known that the Hessian Fly, unlike the Chinch Bug, 
needs cool, moist weather for its development. Many warm, dry 
days while it is in the immature stage are fatal. It will be seen 
by looking at the above tabk that Kittson county, for example, 
had less rain and more sun than the southern counties. \Ve 
would therefore expect that the fty would be less numerous and 
iess destructive there than in the south, which was the fact. An 
assistant visiting Warren on August 5th reported "ftax seeds" 
in small numbus, and the per cent of grain clown, both at 
\i\!arren and Mcintosh, from this cause to be very small. 
Working south, he found "ftax seeds'' much more numerous in 
Clay county. 

By farthemost interesting fact discovered this year in regarcl 
to this pest is the very evident proof that there is more than one 
brood in Minnesota. ::VIy esteemed predecessor, Dr. Lugger, 
declared there was only one brood here. He is quoted as say
ing: ''Not one fly issued from stalks gathered as soon as injury 
became visible. * ·•· ''' This assuredly seems to indica.te 
that the flies clo not issue during the autumn as they do farthei" 
south, but remain in the culm until spring.'' He further found 
110 larz1ae or puparia in 'uolunteer 'Zulzeat plants grO'i(1i11g near fields 
7·:·/iieh had been badly infested. 
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It has seemed to the writer that the fl.ax seeds found in the 
stubble in the autumn would hardly account for the immense 
injury done the crop of the succeeding year, unless the fly was 
more than one brooded, and hence special attention has been 
given during the season to determine this point. From the fol
lowing facts it is believed that the occurrence of more than one 
brood is placed beyond the shadow of a doubt. For a better 
understanding of the following the reader should be told that the 

Fig. 2.-Larva of Hessian Fly in first Fig. 3.-Larva of Hessian Fly in second 
stage. Enlarged 50 times. Original. stage. Enlarged four times. Original. 

so-called "fl.ax seed'' is a puparium formed by a hardening of the 
skin of the maggot. 

On June 25th larvae in the second stage were found on stalk 
just above first joint in Panola township, Chisago county, 
brought to laboratory ancl placed in breeding jar where they 
shortly formed puparia. On July rst more maggots \\·ere found 
in seconcl stage in Clay county; in one case four individuals 
being discovered on one stalk just above second joint. These 
were placed in breeding jar, and July 8th changed to puparia, or 
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"flax seeds." See drawing on page 7. On same date one speci
men was found in first larval stage. See drawing. The latter did 
not live. 

On July 19th a female emerged from one of the "flax seeds" 
formed by maggot of second stage which we secured June 25th 
in breeding jar. This female died on the 21st, having previously 
laid between 80 and 90 eggs on green shoot of wheat which had 
sprung from the root and on dried stalk of plant against which 
"flax seeds" were lodged. The stalk was green, of course, when 
placed in breeding jar. The eggs were laid singly, in clusters 

Fig. 4.-Female Hessian Fly on wheat stalk, about eight times natural size. Original. 

and in short strings. She was laying, of course, under abnor
mal conditions. They were for the most part slightly curved, 
though some were spindle-shaped. The egg pictured was 
1-60 of an inch long and 1-250 of an inch wide in center, just 
visible to naked eye. 

From the larvae in second stage, brought in July 1st and 
placed in breeding jar, forming puparia on July 8th, one fe
male resulted, issuing from "flax seed" on August 16th. She 
died August 18th, without ovipositing. These facts were duly 
\)nblished in the Canadian Entomologist for November. 1903. 



INJURIOUS INSECTS OF l\JOJ. 

From the foregoing observations one would naturally con
clude that probably the fly would be found in an immature stage 
upon wheat which had volunteered in the stubble field, and such 
proved to be the case, both "flax seed" and maggots (second 
stage) being found on volunteer wheat growing in stubble in 
Clay county October 18th. 

This last finding is· significant, showing that winter wheat 

Fig. 5.-Four Hessian Fly larvae on one stalk, just changed to "flax seed" stage. 
Enlarged four times. Original. 

would be affected if raised in Minnesota and also showing an ad
ditional source of infection when the volunteer is not turned un
der; in other words, the "flax seeds" seen in the stubble might 
not account for the injury to th

0

e crop in the early part of the fol
lowing season, but these, plus those in the volunteer which we 
have not hitherto considered, might easily be responsible for 
the quite extensive injury caused bv the first generation the fol-
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lowing spring. Volunteer in plowed land adjoining infested 
fields, and unclistnrbecl volunteer along the edges of fields, may 
both furnished their quota of flies the following season. Of 
course the freezing clown of these volunteer plants during the 
winter would not kill the contained "flax seeds" any more than 
the cold would affect those in the stubble. While we can say 
with confidence, from our discoveries this season, that there is 
more than one brood in Minnesota, too hasty conclusions must 
not be drawn as to the actual number of broods, since the 
weather may have a marked effect in this direction. 

Fig. 6.-Wheat Plant used in breeding jar. showing eggs on leaf; one egg in outline, 
enlarged about 70 times, and pupal skin protruding from puparium four times 
enlarged. Original. 

One farmer declares that fall plowing will not kill the fly, 
stating that he kept wheat off his fields for two years and sum
mer-fallowed the year preceding wheat, yet his next planting was 
very seriously affected. In response to my query about his 
neighbors, he said there might have been neglected stubble one
third of a mile avvay, but no nearer. The explanation of this 
infection can be found in the fact t11at the fl,· rna\· han· fice11 
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carried by the wind or act11ally flown from the neighboring 
farm, even though a third of a mile away, or they may have 
possibly come from flax seeds on volunteer stuff m·erlookecl 
on the edges of the field. It is more than probable that the 
first explanation is correct, illustrating very forcibly the need 
of co-opera ti on. 

The life history of this pest has been thoroughly discussed 
in previous reports from this office, notably that of last year, 
and need not be repeated here. The same might be said of rem
edies and methods of prevention, but in order that this informa
tion may be as widespread as possible among our farmers, the 
latter are repeated here. To these I will add a suggestion, that 
\·arieties of wheat which produce a stiff straw be planted as far 
as possible, or that the land be so handled that it will grow 
strong straw, capable of standing up in spite of the ravages of 
the fly. The Fifes may fill these requirements, supposing the 
soil is in proper condition. One must clearly distinguish be
tween the two terms "strong straw" and rank growth," the 
latter being undesirable, since it results in weak straw. Con
ditions of the soil which produce a "rank grmvth" of straw. 
therefore, are to be a voided. 

Rl\~lEDlES ,\:-.ID MEANS OF PREVENTION. 

r. Durn the stubble when, from any reason, shallow plowing 
1,; unavoidable, or when plowing is to be delayed in the spring 
until after emergence of flies. If the stubble is left long it will 
burn easier. Some farmers are willing to go to the trouble of 
spreading straw from threshing over the stubble, thus insuring 
the burning and at the same time getting rid of some "flax seeds'' 
which may have lodged on t_he surface of the straw pile at the 
time of threshing. It is well. however, to remember that re
peated burnings, irom the standpoint oi our chcmisb. are nut 
good for the soil. 

2. Fall plO\\·ing of tlie stubble in such a way that the straw 
is completely turned i:nder. In this connection we should not 
overlook the fact. made evident from the findings of 1903, that 
volunteer wheat, wherever found in the fall, mav contain flax 
seeds. 
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3. All screenings and litter about the threshing machine 
should be cleaned up and either feel immediately or burned, leav
ing no litter from the threshing on the field. There is no abso
lute need of burning the straw pile. The flies emerging from 
"flax seeds" in the center of the pile will never reach the surface. 

4. Since the fly lays its eggs as a rule near the locality where 
it emerges froin the "flax seed," it is best not to piant wheat on 

Fig. 7.-Merisus, a parasite of Hessian Fly, emerging from a "flax seed" through 
base of leaf. Original. 

the same ground two years in succession where rotation is pos
sible. Varieties of wheat that produce a stout stalk are the least 
affected by this pest, and varieties of wheat should be selected and 
the soil handled to that encl, remembering that a rank growth 
does not mean strong straw, but the contrary. 

5. Co-operation is absolutely necessary, for, however careful 
one man may he. if 11is 11cig·hbor is not equally so the latter's 

, 
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fields will afford a supply of this pest for the former. Since 
this pest issues from the "flax seed" early in May, a stubble 
field left for corn land and not plowed up to the 10th of May 
or later has probably discharged its quota of flies, ready for 
mischief, before plowing. 

As stated elsewhere, this pest will increase and decrease at 
regular intervals, due to the increase and decrease of its many 
parasites, which in turn are due to the abundance or the contrary 
of the fly. 

An assistant, :Mr. Ruggles, visiting farms in the neighborhood 
of Faribault, Rice county, on July 24th, at which place Chinch 
Bug and Hessian Fly were both abundant, made the following 
observation, viz.: That he could almost invariably tell where to 
look for "flax seeds" from the fact that where the heads of 
wheat were entirely shriveled the plant was badly infested 
with Chinch Bugs, while plants with but few kernels whit
ened almost invariably contained "flax seeds." This is inter
esting and might be of some value to a farmer endeavoring 
to estimate which pest was doing him the most harm before 
the ripening of the grain. When the grain is about ripe and 
afterward, the fallen heads tell the story. 

The food plants of the Hessian Fly are too well known to 
need comment, viz., wheat, barley and rye. Assurances have 
been made the Entomologist by a few farmers that "flax 
seeds" have been found by them upon oats, but the most care
ful search by this office has failed to reveal them, and we are 
forced to conclude that these observers were mistaken, yet 
there is no a priori reason why the traditional food habits of 
this pest might not change in some sections, and oats be in
cluded in their bill of fare. 

CHINCH BUG. 

\Vhile the extremely wet weather prevailing in some por
tions of the state during last spring and summer kept this pest 
in check in favored localities, other portions less wet or where 
sandy soil and good drainage prevailed, suffered most seri
ously. It was a banner year for Stearns and adjoining conn-
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tics 111 this respect, Stearns being particularly afl1ictecl. On 
the farm of J\lr. Chris. Block, near :\faine Prairie, where pre
viously by farming method the Janel had yielded twenty
fivc bushels per acre or onT, I found a most serious condition 
of affairs, the grain being lJadlf shri\·clecl. "This ·wheat is 
ui1salable," said }Jr. Block, "and I shall use it for my hogs; it 
will barely pay for the binding twine and labor o[ threshing. 
1 shall not raise 1vheat or barley next year.'' 

Approximately the same conclitiun prevailed in many sec
tions of Stearns county; while some fields were not touched 
by the bug, others suffered a loss t)f [rom 30 per cent to 50 per 
cent, and surne wheat was 11ot tke111ecl wc,rth cutting. 
Heavily manured purtions, which was the case in :\Ir. P.lock's 

Fig. ,-.;.-_:\n ideal pl~tu·, :-:cL·11 UIJlill a1rnu;:;t l"\'L'ry hrrn iur tllc C'llincl1 Hug to 
the wi11tci· ill. 

land, were the worst the surface dressing applied in 
the autumn forming a fa\·orable place for the bug to pass the 
winter. In this county, Stearns, timothy w;1s damaged to 

some extent. 
In driving from St. Cloud to ;\]a inc Prairie through Lux

ern lrnrg on August 25th J nuted that six nut of c1·ery ten corn 
fields were badly infested witli Cliinch Bugs for sen:ral rows 
deep. On some of the least affected it was eYident that the 
ears would mature, weather co11ditio11s allowing, but in the 
majority of cases the entire plant was doomed. 
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In some infested portions of the state I found this pest the 
worst on land which had been in corn the year pre\·ious, the 
corn stubble being allowed to remain and the wheat disked in. 
The bugs being· on the corn when it came time to hibernate 
remained about the stubble, and in the spring found wheat 
plants upon which to lay their eggs growing at the very cloor 
of their winter quarters. 

The different expressions callee\ forth by the ravages of 
this pest are -\vorthy of repetition as showing the different 
views taken by different citizens; many farmers are utterly 
cliscouragecl, others say they "will not raise any more wheat 
for several years." Still others exclaim: "It is a good thing, 
we are raising too much wheat; this will force us into more 
diversified farming and lead us to raise more live stock." Still 
another man says: "The Ch inch Bug is a good thing; tell 
our farmers that they must stop raising wheat; they cannot 
compete with the large western farmers, and they might as 
well stop trying," etc. ~Vfanifestly it does not lie within the 
province of the entomologist to give any such advice. 

\Vhatever different views different farmers may hold re
garding this pest, it is evident that keeping it in check is one 
of the most serious problems which confront us at this time. 
Though not of such general distribution as the Hessian Fly, 
it creates greater havoc locally, and is all the more to be 
dreaded because, as happened this year, it may, when climatic 
conditions are favorable. suddenly destroy from one-half to an 
entire crop in a locality ·which has been practically immune for 
a number of years. Further, the very methods of farming 
which we like to encourage, namely, a generous treatment of 
the land as regards manuring. and clean cultivation of the 
corn field, may be the most encouraging causes of its increase. 
To give an iclea of its prevalence during the year just passed 
1 list the localities from which reports of injury have come: 
Corvuso, Princeton, -:\Iinclen, \Vest Ripley. Royalton, Rose
ville, Grove City. St . .N"icholas, Thomastown, Kimball. Lake 
Henry, Little Sauk, Hutchinson, Ledoux, Culdrum, Pierz, 
'.\Ianamal. Acton. '.\Iotley. Litchfield. ·:',forth Kingston, Pulaski, 
Central North Prairie. l' psalon, Belleview, Elysian, :Melrose, 
Foley, Osakis, In·ing, Long Prairie, Spring Hill, Willmar, 
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Round Prairie, St. Cloud, Ringville, Maine Prairie, Richland, 
Watkins, Brownsville, Litchfield, South Haven, Fair Haven, 
Foreston, Belgrade, Pillager, Burtrum, Granite Lake, Central 
Collingwood, Rich Valley, Sauk Center, Forest City, Maple 
Lake, Georgeville, Forest Lake, Milaca, Faribault, Glenw.ood, 

Fig. 9.-Map of Minnesota, the shaded portion showing the distribution of the 
Chinch Bug in 1902 and 1903. 

Alden, Lincoln, Avon, Little Falls, Maple Plain, Harrison, 
Wabasha, Paynesville, Clear Lake, Brownton, Panola and 
Marine; representing the following counties: Meeker, Mille 
Lacs, Benton, Dodge, Morrison, Kandiyohi, Stearns, Todd, 
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McLeod, Redwood, Le Sueur, Douglas, Rice, Cass, \;yright, 
Dakota, Ramsey, Hennepin, \\Tashington, Pope, Freeborn, 
Anoka, Wabasha, Sherburne, Houston, Jackson and Chisago. 
In the accompanying map the shaded portion represents the 
area of the state infested in 1902 and 1903. This area is 
bounded on the north and west approximately by a line run
ning northwest from the vicinity of Rush City to Little Falls 
in Morrison county; thence southwest to Osakis in Douglas; 
thence south through Redwood Falls to State Line. As in 
the case of the Hessian Fly not all the counties included 
within that area were infested, but all counties infested 
lie within shaded area. Dodge county, which had much 
rain this season, had few or no Chinch Bugs, according to 
report, and no reports of injury came this year from Lyon 
(which has not been included in shaded area), Isanti, Kana
bec, Nicollet, Watonwan or Waseca. 

As intimated above, Stearns takes the prize as being the 
worst sufferer last summer; Meeker is a close second, then 
comes Morrison, Kandiyohi and Wright in relative amounts 
of injury, followed by Pope, Benton and Sherburne. The 
writer found one or two Chinch Bugs near Alexandria, Doug
las county, this season, while studying· the Hessian Fly, and a 
report reached us of its occurrence in Osakis, same county. 
Farmers in this county report its presence in small numbers in 
different districts, but not as yet numerous enough to cause 
injury. 

Consulting reports of this department for the last nine or 
ten years, it will be seen that the above map gives a very good 
idea of that portion of the state usually visited by the Chinch 
Bug. In 1887 it was reported as occurring somewhat farther 
north in the central and eastern portions, and I have heard 
this year from Lindsay P. 0., Polk county, to the effect that 
they occur there every year to some extent. I have not been 
able to secure specimens from there, however, and doubt the 
correctness of the report; my correspondent must be mis
taken. 

On the Experiment Station farm on April 17th I found 
Chinch Bugs crawling actively about under a little rubbish 
which had affor<led them a winter retreat. They were ob-



1G INJURIOUS INSECTS OF 1903. 

served mating from May 28th as late as June 26th. On May 
27th they were extremely abundant on the farm; still more 
so on June 4th. On June 25th their numbers had very mate
rially clecreas<:d, being much less numerous than they were 
three weeks previous. 

In accordance with a plan made the previous year, a strip 
of millet the width of the seeder was planted as an experiment 
about a wheat field April 22d, the same date at which the 
wheat was sown. This millet did not come up, and a second 
sowing was necessary, which brought the millet up so late 
that it was no protection to the wheat; it was so far behind 
that it did not serve as a catch crop, the bugs preferring the 
succulent grain in the center of the field. In view of the fact 
that only in exceptional conditions can millet be made to 
grow when planted at the same elate that wheat is planted, it is 
evident this, as was anticipated, is not a practical thing for the 
farmer. 

What shall he clone, then, to combat this evil? Practically all 
entomologists have ahanclonecl the use of bugs infected with 
fungus, "diseased bugs," as they are callee!, because it has 
been found to be not practical. \Ve have then at present no 
successful means of combating them when spread through a 
large field of grain. \Ve must turn our attention, therefore,. 
to methods of farm practice which, supposing we are troubled 
one year, will lessen the danger for the follo\Ying year, and to 
certain means of procedure to save our corn. 

r. A thorough cleaning up of all rubbish in the late 
autumn is desirable, in order to do away with all places favor
able for hibernation, and as far as possible to destroy the 
hibernating adults. 

2. If the bugs remain on weeds in stubble in great num
bers, after wheat is cut, and if no grass crop is growing 
thereon, plowing the stubble deep immediately after cutting 
would probably destroy very many of the pests. \i\Thether 
such action is desirable or necessary must he left to the indi
vidual farmer, who best knows the conditions he has to meet. 

It is an observed fact that corn neglected as to cultivation 
has escaped injury, although in close proximity to infected'. 
wheat fields. In other words, where pigeon gpt~S has been 
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allowed to grow among the outer rows of corn, the bugs. 
greatly preferring that, attack it, leaving the corn practically 
untouched. This is an important fact, for it offers a remedy 
within the reach of every one, costing nothing, albeit it may 
seem to encourage laziness. 

As our farmers are doubtless aware, Chinch Bugs arc also 
very fond of millet, and l\Ir. James Hanna of Forest City, one 
of the most energetic farmers of l\'1eeker county, tells me he 
intends planting a strip of millet about his corn next year, ex
pecting it to hold the bugs until the corn gets beyond them. 
and possibly attempting to destroy the pests while on the mil
let. In view of these observed facts, I also suggest for use 
where this pest seriously affects corn: 

3. Stop cultivating a few of the outer rows of corn early 
enough to allow pigeon grass and succulent weeds to grow 
therein. It is with reluctance that I make any such sugges
tion, the undesirability of raising weeds whose seeds will be 
disseminated is very eYidcnt, yet there is no question but that 
the presence of such weeds saves the corn. 

4. Better still, plant a strip of millet the width of the 
seeder about the corn field at such a time that it will be 8 or ro 
inches high when the wheat is ready to cut and the bugs are 
migrating to corn. 

In order to lessen the number of Chinch Bugs for the fol
lowing year they should be killed while in the millet. This 
might be clone in nrious \\ays. Plowing it under deeply would 
tmdoubteclly do aw3y \Yith 1mmy of them, but I suspect some 
would work their \\·ay up through the loose soil, if it \Yere 
not compacted by several harrowings. Or. they might be 
destroyed by sprinkling the millet most thoroughly with 
strong kerosene enrnlsion,':' or even with a mechanical mixture 
of water and kerosene. three parts of the former to one of the 

*Recipe for Kerosene Emulsion: Dissoh·e Vi pound of soft or hard 
soap in r gallon of water. boiling it tho:·oughly. V/hen the soap is dissoh·ed, 
remove the liquid from the fire and. when boiling hot. acid two gallons 
of kerosene. This should now be mixed thoroughly by pumping it vigor
ously through a force pump or spray pump. This may take five minutes. 
It should be. when properly mixed. like thick cream or clabberecl milk. 
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latter. This is hardly practicable; it would be somewhat 
expensive, as the millet would have to be drenched in order 
to make the process effective. If straw were strewn over the 
millet plants in sufficient quantity and then burned, the bugs 
would undoubtedly perish. It will be noted that I do not 
emphasize any of these methods of killing bugs on the millet. 
As far as known it has not been tried, and hence we cannot 
speak from experience; but it will certainly be tried at the 
Experiment Station farm next summer. I regard it as an 
important point, for, having next year's interests in view, the 
farmer should not be content with merely saving his present corn 
crop 'When apparently such a good opportunity is at hand to kill 
off the pest by the ·wholesale. 

One farmer in Meeker county suggests putting straw along 
the edge of the corn after the wheat is ripe, claiming that the 
bugs will gather upon it and through it in large numbers when 
they are moving to the corn and can be burned with the 
straw. It is doubtful whether the straw will stop them. 

5. It would seem desirable, when wheat follows com, to 
plow the com land in the fall and not leave the com stubble 
and com shocks standing, excellent places for wintering 
Chinch Bugs, until spring. 

6. Com should be planted as far away as possible from 
wheat or barley. 

In order to place all the infdrmatioi1 possible before the 
wheat grower and corn raiser, I insert below the remedies 
suggested in the Report for 1902 verbatim. In doing so I 
desire to emphasize ohe or two poims mentioned in the text. 

In the first place, in making a furrow about the corn field, 
one should be sure to throw the furrow away from the corn. 
Secondly, in the wet weather which prevailed last summer it 
was practically impossible to keep a furrow dusty, hence the 
means was not as effective as it might otherwise have been. 
Tar is somewhat expensive, and some farmers who have used 
it report lack of success. This may be due to the fact of its 
not being renewed or not enough used. The first application 
generally sinks into soil. 

Remedies and Means of Prevention (as given in Report for 
1902): 
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We do not know of any practicable means of killing the Chinch Bugs 
in the grain at present. In this connection we will say that the sending 
out of diseased Chinch Bugs has been abandoned, it having been found 
that the results were not sufficiently practical. The insects, however, 
may be trapped and killed without much labor after they leave the grain 
and start to attack the corn. Plow a furrow around your corn in such a 
way that the steeper side is towards the corn; drag a small log back and 
forth in this furrow until it becomes very dusty; it must be kept dusty. 
vVith a post auge; bore holes ten or twelve inches deep, or even less, 
along the bottom of this furrow at intervals of about a rod. If the furrow 
is well made the bugs cannot cross it, and finally collect in the post holes, 
where they may be killed by kerosene or hot water. In wet weather a 
dust furrow is impossible. At such times the bugs may be stopped by 
means of a tar line. 

Tar can be purchased of the Minneapolis Gas Company for $4.SO per 
barrel, barrel included; for $3./5 per barrel without container. Pour tar 
to the width of two or three inches next your corn field or upon the side 
of the field attacked by the bugs. While this tar line remains sticky, bugs 
will not cross it. The first tar applied will sink into the ground, probably, 
and the line will have to be renewed occasionally; that is, it will have to 
be kept sticky. Bore post holes at the side of the tar line away from the 
corn and the bugs trawling along the line to find a means of crossing 
will fall into these holes, where they may be killed. Even if the bugs 
have reached the outer rows of corn they may be stopped by the dust 
furrow or tar line between these outer rows and the remaining corn. The 
bugs on the outer rows may be killed with kerosene emulsion, one part 
emulsion to ten parts of water. Pure kerosene may also be used if one 
does not care to save the corn. It is certainly desirable to kill these 
bugs on the outer row::, thus lessening the bug crop the following year. 
One party states that he has had success in filling a furrow with freshly 
cut corn on the edge of the corn field, at the time when bugs are going 
to corn, and when this cut corn is covered with them, pouring kerosene 
thereon. 

The heavy rains which prevailed in southern and central 
part of the state between the rst and 15th of September and 
previously should do much toward reducing the Chinch Bug 
evil next year; in fact, on Sept. 9th I obtained from the farm 
many Chinch Bugs dead and covered with a mould. Never
theless we will undoubtedly have this pest with us in some 
locality or localities and to a greater or less extent every year. 
This department assures the farmers of the state that it will 
do all in its power to discover some method of reducing the 
evil to its lowest terms, and the Entomologist ventures to ex
press the hope that the suggestions made herein will be of 
service. 



GRASSHOPPERS. 

The finding by the \\Titer of a specimen of Grouse Locust, 
which had hibernated, Tctti.i· granulata, on April 22d at St. 
Anthony Park, sel"\"ed as a reminder that the grasshopper sea
son would shortly open, hence an assistant was dispat_ched to 
Polk county, the scat of considerable injury in 1902 on the 
part of a native grasshopper, the Lesser .Migratory or vVhite 
Mountain Locust, lllcla11opl11s atlanis, which resembles in size, 
shape, color and food habits the much dreaded Rocky Moun
tain Locust so closely as not to be distinguished from it by the 
average observer. 

My assistant reported fields for the most part clear of 
grasshopper eggs in the Yicinity of Lindsay P. 0., but found 
them abundant in a few places, namely," three quarter sections 
belonging to Mr. Syverson, two quarter sections belonging to 
Widow Distad and one quarter section belonging to l\fr. 
Christianson. At Gentilly, near Crookston, but few eggs 
were found where grasshoppers were bad in 1902. Eggs 
brought back frmn Polk county at this time hatched in the 
laboratory May 22d. Eggs from the Red Legged Locust 
taken at St. Anthony Park hatched May 21st. 

During the past year the following "Grasshopper Bill" was 
passed in the State Legislature: 

STATE OF MINNESOTA. 

THIRTY-THIRD SESSION. 

H.F. No. 357.-

A BILL 

FOR AN ACT TO PREVENT THE DESTRLJCTION OF GRASSES, GRAINS 
AND OTHER CROPS BY GRASSHOPPERS. 

Be It Enacted by the Legislat11re of the State of M i1111csota. 

Section I. Every tract or parcel of land in this state so infested in 
any year with the eggs of grasshoppers as to be so eminently dangerous 
to grasses, grains or other crops growing, QT to grow, in or upon lands 



INJURIOUS I:'\SECTS OF 1903. :21 

situate in the vicinity of the tract or parcel so infested as to threaten 
the destruction of a great part of any of such grasses, grains or othcr 
crops, shall from and after the date when it becomes the duty of the 
owner or lessee thereof to plow the same as proYided in this act, and 
so long as the same remains unplowed and so infested, be deemed a 
public nuisance. 

Sec. 2. The Board of County Commissioners in any county in this 
state is hereby authorized at any regular or special session thereof to 
hear and consider complaints relati\·e to any tract or parcel of Janel 
claimed to be infested with the eggs of grasshoppers, and to fully 
investigate the facts in any such case. The certificate of the state ento
mologist to the effect that he had made examination of any such infested 
tract or parcel, or any portion thereof, described by him, and that in 
his opinion such tract or parcel, or any portion thereof so described, is 
or is not so infested with th~ eggs of grasshoppers as to be greatly 
dangerous to grasses. grains or other crops growing, or to grow. on 
lands situate in the Yicinily of the tract or parcel so infested as to 
threaten the destruction of a great part oi any thereoi. shall ·be prima 
faeie evidence of the facb therein stated at any such hearing of said board, 
or in any ci\·il action authorized by, or arising from anything clone pur
suant t(), this act. The pcrsnn complaining shall cause notice to be 
served upon the 0\\"11er of such tract, or his lessee, at least IO days prior 
to the clay of such hearing. describing therein the tract complained oi. 
the nature of the complaint. and the session of the board when applica
tion will be made for such hearing. naming the first day of such session, 
whereupon the hearing may be had on said clay. or upon such iuture 
day as the board shall then appoint therefor. Such notice may be served 
in the manner as pro\·icled in section 3 oi this act for the sen·ice of a 
copy of the order therein authorized. 

Sec. 3. If the Board oi County Commissioners shall, after the hea1·ing 
and im·estigation authoriznl by the preceding section, be of the opinion 
that any tract or parcel of land. or any portion thereof. is so inicstecl 
with the eggs of grasshoppers to the extent contemplated by section 
one (r) of this act. it shall make and file its orclcr to that effect. directing 
therein that the O\\"ncr or lessee oi such tract or parcel plow the same 
within the time therein stated. and cause a copy of such order to be 
served upon such O\\·ncr. or his agent. or lessee. within such time as the 
board shall direct. not less than 20 clays from the elate of said order. 
Such copy shall be scn·ed upon such owner or lessee. if he be a resident 
of the county. in the same manner that a ,;ummons is served in a ci\·il 
action; and. if such owner or lessee resides in another county. sen·ice 
thereof may be made upon tlw agent of such owner, or kssec. ii any, 
residing in the county; and. if the O\\·ncr is not a resident of this slate. 
or his 1·esidence is unknm\·n. and he has no kno\yn agent or lessee in the 
county. then senice may be made by publication ior l\\"O consecuti\·c 
\\"eeks in a legal nc\\"spapcr printed at the county scat of such county. 
tllE' last of which publications shall he n~ade not less than 10 days prior 
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to the date when the plowing of any such tract or parcel is required to 
be ,commenced. 

The order of the said board authorized by this section may be in 
substantially the following form: 

Whereas, At a meeting of the Board of County Commissioners of 
.............................. county, held on the ................ day 
of ...................... 19 .... , the said board did duly hear and investi-
gate relative to a complaint that the tracts or parcels of land herein
after described are so infested with the eggs of grasshoppers as to be 
greatly dangerous to grasses, grains or other crops growing, or to grow, 
on the lands situate in the vicinity of such tracts, as to threaten the 
destruction of a great part of such grasses, grains or other crops; and, 

Whereas, The said board is of the opinion that such danger exists, 
the said tracts being described as follows: 

(Here Insert Description.) 

It is hereby ordered and described that the owner (or his lessee) of 
said tract or parcel of land shall, not later than the ................ day 
of .......................... 190 .... , begin, and with reasonable dis-
patch continue, the plowing of said tract or parcel, and all thereof, and 
complete such plowing prior to the ............................ day of 
•••••.••..•............... 190 .... 

(Or, if all the lands complained of are not so infested, then describe 
the portions thereof found to be so infested and required to be plowed.) 

The county auditor is hereby required to cause a copy of this order 
to be served upon ·the owner of the lands hereby required to be plowed, 
or his agent (or lessee), in the manner required by law for the service 
thereof. 

Chairman Board of County Commissioners 
. · .................... County. 

Attest: 

County Auditor. 

Dat!!d 

Sec. 4. If the owner, or his lessee, of any tract or parcel of land 
described in any order made pursuant to section 3 of this act, upon whom 
service of a copy of such order has been duly made, shall fail or neglect 
to "substantially comply therewith, he shall be deemed to maintain a 
public nuisance within the meaning of this act, and to consent that the 
said tract or parcel of land may be plowed by the county, and the Board 
of County Commissioners, when iniormed of such failure or neglect, 
shall cause the land found by it to be so infected to be plowed, under 
the direction of the chairman of said board, and the expenses incurred 
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by reason of such plowing shall be paid out of the county treasury, upon 
the warrant of the county auditor, in favor of the person entitled to the 
same. 

Sec. 5. Whenever any tract of land shall have been plowed by the 
county, pursuant to the provisions of this act, and the plowing thereof 
shall be of value to the owner, or his lessee thereof, in the raising 
of any crops thereon during the season immediately following such 
plowing, such owner, or lessee, shall be liable to the county to the value 
of such plowing. Whenever the Board of County Commissioners is of 
the opinion that any such liability has arisen by reason of such plowing, 
it shall determine the sum for which the owner· or lessee is so liable, 
and direct the county auditor to demand the immediate payment thereof 
into the county treasury; and, if the same is not paid upon such demand. 
it is hereby made the duty of the county attorney to bring a civil action 
in the name of such board against the party so in default, for the recov
ery of the same, and interest thereon from the date of such demand, pro
vided that the amount so determined by the Board of County Commis
sioners shall be prima facie evidence of the value of such plowing. 

Sec. 6. For the purposes of this a.ct, t]Je Entomologist employed by 
the regents of the University of l\Iinnesota, at the State Experiment 
Station, located at the capital of the slate, shall be deemed the Stale 
Entomologist. 

Sec. 7. This act shall take effect and be in force from and after its 
passage. 

This bill met with some cnt1c1srn on the part of some of 
the residents in grasshopper districts in Polk county, on the 
ground that it was not severe enough; they claimed that the 
uwner of the infested land should stand the expense of plowing 
and not the county, a few going so far as to say that it looked 
as though the law had been made in the interest of 
speculators, etc. This criticism is unj\.1st and has, I under
stand, been withdrawn. The bill was framed after much 
study by General Childs, of St. Paul, who gave out as 
a result of his deliberations that if the owner were 
made responsible the law would not be effective. In 
discussing the matter with the writer, General Childs 
said: "The presence of these eggs 1s a misfortune, 
a visitation, not due to any neglect on the part of the 
owner of the land. Plowing accomplishes something· for the 
general good, and hence expense should be borne by counties, 
unless the individual is directly benefited in tlze way of raising crops, 
in 'Ll'l1icl1 case lie should pay. ft is to bC' 7-'ic<ccd in the light of 11 
public calamit3•." 
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The writer is happy to say that a very general plowing oi 
large tracts of Janel in the vicinity of Lindsay P. 0. has been 
accomplished since the above hill became a law. This plow
ing was clone voluntarily on the part of the various owners. 
To the plowing we believ·e the general immunity from this 
pest this season in a district previously badly infested is 
largely due. An assistant visiting this locality in August 
heard that they had been numerous on a few farms earlier in 
the season, and in each case the outbreak could be traced to 
failure to plow, the law not being effective in time to be used. 
We have every reason to believe that if fall plowing is perse
vered in in that section the grasshopper pest which has proven 
so serious hitherto will be practically stamped out. 

Canadian authorities have made use of a cheap mixture 
apparently first introduced by Norman Criclclle and called "The 
Criddle Mixture." This department was so much impressed 
with the unqualified praise which this poison received from all 
in Canada who used it that on May 12, 1903, Press Bulletin No 
r6 was issued on this subject. The text of the Bulletin is here 
given: 

THJ~ CHIDDLE ~llXTL1 l{J.;. 

The difference between this poisoned bait and others consists in the 
substitution of horse manure ior the bran so commonly used hitherto. 
on the ground that it costs nothing. is generally handy on a iarm and 
is quite as effecti\·e as bran. ii not more s0. 

At a meeting of entomologists at vVashington. D. C .. the past win
ter, Dr. Fletcher, the Government Entomologist oi Canada, ga\·e 
unstinted praise to the use of this compound. and. both at that meeting 
and in a printed report upon the subject, cited many instances of great 
success following its application. (See Report of Experimental Farms 
for 1901, page 226.) "It has entirely replaced the cumbersome and 
inadequate hopper-dozer," said Mr. Fletcher. 

COi\iPOSlTION OF CRIDDLE MIXTURE. 

One part Paris Green, two parts salt, 40 parts horse manure. by 
measure. Add enough water ·to make soft without being sloppy. Scat
ter it about the fields well. iu quantity according to nqmber of grass
hoppers. They will be attracted for 40 feet. It is most effective when 
fresh. but will do excellent work when several weeks old, even after 
being washed by rain. 
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A correspondent of Dr. Fletcher's. in speaking of the use of the 
Criddle Mixture. says: "In this section all used poison, and only a few 
acres of crop were destroyed. I am COtffinced that. had we begun the 
fight earlier, hardly a bushel of grain would have been lost. It is no 
exaggeration to say that dead locusts could be gathered up in wagon 
loads, and at times be smelt for half a mile." The same writer states. 
further, that two men "with horse and rig. kept the locusts from about 
6oo acres during the entire season .. , Another correspondent wrote as 
iollows: "For a space of 50 yards irom the edge of this crop (wheat), 
where the remedy had been only once applied two weeks beiore, the 
ground was literally strewn with dead grasshoppers, and all along the 
edge of the headland, where they had gathered during the wet weather. 
the dead insects were lying in St)ch numbers as to resemble a winrow; 
on one spot 1 Ii were counted in 18 inches squ::ire." 

The i\Iinnesota Entomologist h::is not had, of course. an opportunity, 
since learning of this mixture, to test it here. but there is no question 
but that. if it is so successful in Manitoba. it would be equally successful 
here. It certainly is less expe11si1·e. and. according to Dr. Fletcher, 
much more effecti1·e, than hoppcr-dozers. the use of which has been 
practically abandoned in that section. 

This question probably occurs to the careful farmer: "Will not 
turkeys and chickens, w::indering about the fields, be poisoned by such 
bait?" 

It has already been definitely st?ttlcd that it is extremely difficult to 
poison poultry with arsenic. To bring the matter nearer home to the 
:\1inncsota farmer, this department of the station has recently made a 
most severe test, using a full-gTown turkey and full-grown and two
thirds grown chickens with most satisfactory results. The conditions 
were much more se\·ere in this test-which was with confined fowls. 
lasting over two weeks. am! using meal into which some grain was intro
duced. instead of horse manure-than could possibly exist in the use of 
the Criddle l'viixture, the fowls being obliged to pick their food from 
this poisoned mess or go without. I do not hesitate to say. then, that 
the Criddle Mixture is perfectly safe in this connection as far as full
grown fowls are concerned. \Vhile 11·e have not, as yet. had an oppor
tLmity of determining whether or not greedy young turkeys and chickens 
would succumb, it is fair to conclude that the use of the Criddle Mix
ture is also perfectly safe with them, for it must be borne in mind that 
it is simply the particles of undigested grain which iowls seek in horse 
droppings, and it must be further remembered that in the majority of 
cases this mixture would be nsed in the fields far from the house, and 
consequently not in situations frequented by young chicks. In response 
to my question, "How about turkeys and chickens eating the dead grass
hoppers?" Dr. Fletcher replied that either these were not eaten, or, if 
thev were. no ill effect iollowed. because no complaint of this kind had 
bee~1 made. I have no hesitation. therefore. in recommending this 
method to l\linnesot::i farmers. 
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OTHER METHODS OF KILLING GRASSHOPPERS. 

Hopper-Dozers. Although the Entomologist can furnish oil in lim
ited quantities dt1ring the coming summer to farmers who own hopper
dozers, and there is no doubt but that they are useful in emergencies, 
I am convinced, from work done with dozers last year in Polk county, 
that the use of the Criddle Mixture will supersede the hopper-dozer, 
because of the cheapness of the method and ease with which the poison 
can be prepared and distributed. 

The method to be followed in securing the oil is as follows: Obtain 
from your county commissioner an order for oil upon some dealer in 
your neighborhood. Orders in blank form were issued from this office 
to the commissioners a year ago. Upon presentation of this order at 
the store, oil will be furnished you. the dealer keeping your receipt and 
the order to sen·e as a voucher when he sends his bill to the Ento
mologist. All bills for oil must be presented before December lst of 
the year in which the oil is sold. Firms furnishing oil free to farmers 
without a signed order from a county commissioner do so at their own 
risk. Hopper-dozers can be used to best advantage when the day is 
bright and warm. A little water placed in the hopper-dozer with the 
oil does not impair its value as an insecticide and will enable it to go 
farther. When grasshoppers ha \'e obtained their wings the hopper
dozer is almost useless. 

Sowing a strip of rye around the edge oi a wheat field is claimed to 
be a simple way to keep grasshoppers at the edge of the field. The rye 
grows more rapidly than the wheat, and will stand a lot of "eating 
down." This keeps the locusts in a comparatively narrow area, where 
they can be easily handled. (From Canadian Report.) 

Plowing a strip of land between a crop and an advancing army of 
quite young ·hoppers will sometimes turn their march and prevent loss. 

To prevent crickets and grasshoppers from eating binder twine in 
the field: Soak balls of twine in solution of two pounds bluestone dis
solved in 12 gallons of water, for half an hour, and then dry thoroughly. 
(H. Vane, in Canadian Report.) 

It must be remembered that it is hard to dissolve bluestone; it 
should, therefore, be placed in the water quite a long time before the 
liquid is to be used. 

A farmer here suggests soaking balls of twine 111 kerosene. This 
might be effective. 

THE NEW GRASSHOPPER LAW. 

It is manifestly discouraging to any farmer living in a grasshopper 
district to have locusts, hatched in neighboring neglected stubble owned 
by speculators or parties who are indifferent to community interests, 
pour in upon his well-tilled fields and destroy in a few clays the result 
of many weeks of hard work. Some law has long been sought which 
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will compel the property owners to plow stubble land so infested with 
grasshopper eggs as to be declared a menace to surrounding crops. 

A bill leading to such a law was carefully framed by a prominent St. 
Paul lawyer this last winter, declared constitutional by the attorney gen
eral of the state and passed both houses without apparent opposition. 
Every point of the law was carefully considered by its framer, and no 
question e]\:ists as to enforcing its provisions. Space cannot be given 
in a bulletin of this nature to print the law in full; it will be published, 
however, in the next annual report. 

Complaint of infested land should be made to the State Entomol
ogist or to the Board of County Commissioners, or both. accompanied 
by specimens of eggs. The Entomologist examines the land, and, if the 
conditions justify it, he reports to that effect to the Board of County 
Commissioners, who, after consideration of the matter at a regular or 
special meeting, cause a notice to be served upon the holder or lessee 
of the infested land. requesting him to plow within a certain time. If 
he fails to do this, the county plows his land, and, if said plowing benefits 
him in raising of crops immediately after, sues him to recover moneys 
expended. 

Inasmuch as grasshopper eggs hatch, in ordinary seasons, early in 
!Vl:ay, and since nearly three weeks must elapse, in accordance with this 
law. from the time of making the complaint to the time when the order 
to plow can be issued, it would seem best to make complaints in the 
fall, after grasshoppers ha,·e finished laying. 

Mr. Ruggles. an assistant in this department. was in the field in 
Polk county in latter part of April in response to a complaint from 
that section, and found many eggs in some localities; hence, it is safe to 
predict that people in that neighborhood will have some trouble from 
grasshoppers this season. 

Eggs brought to St. Anthony Park from Polk county hatched May 
22d, in the laboratory, probably several days earlier than they would 
have hatched if left in the field. 

It is with the hope that some of the suggestions made herein will be 
timely and useful that this publication is issued as a press bulletin. 

A copy of this bulletin will be sent to any citizen requesting the 
same. 

A few who have used the Criddle Mixture here report suc
cess, others the contrary; personally we have not given it suf
ficient trial to speak of it from experience. We used it quite 
late in the fall at the very end of the season, when the hoppers 
were eating but little, and did n0t meet with any si.1ccess. 
From our observations and the experience of others it is evi
dent it should be used when grasshoppers are young and most 
voracious. It is cl;i.imcrl that the mixtnrc is much more effect-
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ive if spread during hot, sunny weather, and it is further stated 
that salt may be unnecessary, possibly, if the mixture is made 
with fresh dropping9. If used take two pounds salt for every 
half barrel, dissolving it in water before adding. The Paris 
Green should be mixed with water first and then added. This 
mixture should be drawn to the field in a cart or half barrel, 
and then broadcasted by means of a trowel or wooden paddle. 

On June 24th Mr. Criddle wrote me as follows: 

:\ 1n-::1rn. J\L\l';!TOIL\, June 24. 1903. 

Prof. F. L. Washburn. Agricultural Experiment Station. Minnesota, 
Dear Sir: I beg to thank you for copies of Press Bulletin No. 16 

(on the Criddle Mixtme), just to hancl. Since Dr. Fletcher's Report of 
rgor much imprO\·emcnt has been made in the mixture referred to. It 
is now made as follows: One part, by mcasurcm ent. of Paris Green to 
120 parts horse droppings, preferably fresh. or about one pound of Paris 
Green to half a coal oil barrel of barn droppings. One pound of salt should 
be added when the droppings are not fresh. This mixture has taken 
the place of all other remedies, here, after the locusts have once got to·o 
large for the plow, a11d has so far f>ro«cd rm 1111q11a!ifi~d s11cccss. It is with 
great pleasure that I see you hm·e taken it up. 

Thanking you again for the bulletin. I am. 
Yours truly. 

NORMAN CRibDLE. 

It would seem from the above letter that the mixture can 
be used with much less poison in proportion to the manure. 
i. e., I part Paris Green may be added to 100 parts horse ma
nure or even to a larger quantity with good results. Mr. Cri_d
dle states that a good way to keep locusts on edge of field is to 
sow a strip of rye around it. By this means the insects are 
temporarily held where they can best be poisoned. The user 
should bear in mind that arsenic in composition or by itself 
is the toxic principle in Paris Green ancl is a slow poison. He 
should not therefore expect the 'hoppers to die immediately. 

In looking up the ''grasshopper history" of :\Iinnesota we 
find that the first mention of grasshoppers ( H.ocky ~VIountain 
Locusts) in Minnesota is in Neil's History of :\linnesota, which 
states that in 1818 and 18T<) vast hordes appcarccl in this state, 
eating everything· in their course. They \\Trc reported a2:ai11 
pres.ent in more or less destructive numbers in 1830. 1842 ancl 
in r840: in r8s_s. r8_s(i :inrl r8_s7: in rRri). r8ri-t. i 8ris. 18riri. 18ri7. 
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1869, 1870, 1871, r872, 1813 and i874, 1876 and i877. ln 1874 
l\linnesota lost $3,034,000.00 on wheat, oats, corn and other 
crops through the agency oi grasshoppers. 1 am indebted to 
the State Historical Society for the following description of a 
"Grasshopper vVar" in 1874, occuring in an address of Gen. J. 
vV. Bishop before that society in April, 1902. It is interesting 
as showing what a scourge they were in Iowa and ?11innesota 
at that time :me! what methods were employed to combat them. 

In ear)y June of 1874 the fields that had been devastated by the grass
hoppers in the previous summer had been generally cultivated and re
seeded, and were promising a generous return to the anxious owners. 
But now the eggs were hatching. ancl in a few days the little hoppers out
numbered the wheat plants fi\·c to one. A few more clays and the fields 
were eaten bare again. \\Thole counties in southwestern :\[inne;-;ota and 
no1·tl1\vestern lowa \\'ere in this condition. and a panic ensued at once. 
I spent a clay in persona i inspection oi the devastated fields. and in in
terviewing the demorali;cccl settlers. and. returning that night to St. Paul, 
reported the situation next morning lo our Directors at a special meet
ing. The outlook was Hry discouraging. but it would become a great 
deal worse ii something were not clone at once to check the impending 
stampede of the disht"artcnccl settlers. and to re;-;tore and establish confi
cltnce. 

I suggested a pbn. an<l ;t was adopted. and the next clay I was at 
the front again putting it into operation. 

I had proposed to join with fi\·e others in the purchase from the? 
company. at its regular published prices. of all the railroad lands in two 
townships located in the heart of the grasshopper district. and to imme
diately commence breaking the sod. employing the settlers to do the 
work in small tracts. :\Icssrs. Horace Thompson, A. I-I. \Vilcler and John 
L. Merriam of St. Paul. and Adrian Iselin and Geo. I. Seney of New 
York. who were consulted. and approved by telegraph. formed. with 
myself. the party who were facetiously clubl?ecl the "Grasshopper Syndi
cate." 

The lands \\'ere selcctccl near Sheldon, Iowa, and I telegraphed to 
John L. Kenny. \\·ho had been quartermaster in my regiment ten years 
l•efore. and who knew Iinw to manage men and teams. to meet me there 
next morning. 

\Vhilc he proceeded to mark ofi a square mile oi Janel into twenty
acre tracts. I "inkrccptccl'' the migrating settlc1·s as they came in sight 
on their way to Dakota, or tri any\Yherc beyond the grasshoppers. and 
before night I had captured tweh'e of them. each with a contract to break 
twenty acres at $2.50 pn acre. The wagon bed was lifted off, and the 
wiie and children commenced housekeeping in it. while the man unlim
l1nccl his lirc·aking plnw ancl started in. The Jll'\\'S spread O\"CT the cnun-
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try like a prairie fire in November, and within six weeks I had over 2,000 

acres turned over. A good many of these men, after completing their 
contracts, returned to their abandoned homesteads and broke twenty 
acres or mo~e, each, for themselves. · Then came the fall plowing, and 
the panic gradually quieted down. Meantime the "hoppers" had de
voured the crops, had grown to maturity, filled the ground with eggs 
again, and departed. EYidently there was more trouble to come. With 
2,000 acres of newly broken land to be utilized, we built a farm house, 
with barn, sheds, granary, etc. Next spring it was all put in crops, in
cluding corn, oats, flax, barley, etc., and one square mile field in wheat. 

About the first of J unc the growing grain was something to be proud 
of as we looked it over, but a close inspection revealed the ground alive 
with 'hoppers again. l v.-ould not weary this audience with any more 
grasshopper war stories. 1.:ut we have recently heard that they filled the 
ground with eggs last fall in certain northwestern counties of the state, 
and our experience may be helpful to those interested there. 

I telegraphed to St. l'aul for barrels of coal tar and for plates of 
sheet iron about eight feet long by four feet wide, and we undertook to 
save that square mile of wheat in this way. The sheet iron plates were 
bent up a little at the tront edge, and at the rear edge a strip was turned 
up six or eight mches wide. These plates were l<iid along the south line 
of the field at the southeast corner, with a space of eight or nine feet be
tween them, end to end. A horse was placed in front of, and between, 
each pair of plates. his whiffletree attached by wires about nine feet 
long to the nearest corners of the two plates behind him. so that when 
ready to advance, the "line of battle," as the boys called it, extended 
about as many rods as there were plates. Then the plates were brusher! 
over with coal tar, and the line ach·ancecl northward. The 'hoppers in 
front of the horse would jump to the right and left, and another and final 
jump would land them in the tar. At first a man was required to manage 
each horse, but as they hecame used to the work. their heads were con
nected by lines, so that a man at each encl. and one to spare, could guide 
a line of eight or nine horses and clean about sixteen acres at every trip 
across the field. Each pan would accumulate a load oi se\·eral bushels 
of 'hoppers in crossing the field, and at the encl of the trip the pans were 
cleaned with shovels, rebrushed with tar, readjusted in line, and a return 
trip was made in like manner over the adjacent ground. 

"While all this did not work smoothly and perfectly at first, it did 
after a few hours' practice, and we thus covered the entire square mile in 
five clays. 

The next week we went over the ground in like manner from east 
to west, and found we had effectually cleaned up the little pests without 
appreciable injury to the growing grain, and then our other fields were 
treated in like manner. These operations were watched with great in
terest by neighboring farmers, and many of them saved their crops by 
similar efforts. 
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A week later a new danger threatened this particular field. A quar
ter section cornering on it had been sown also to wheat, and had been 
abandoned by the owner to the 'hoppers hatched therein. They had 
eaten it bare, and now, b2ing half grown, had begun to migrate over to 
our field. They were not old enough to fly, and travelled in short leaps, 
and there were millions of them, all hungry. 

Fortunately they were discovered when the movement commenced. 
and it was met by commencing a ditch at the corner, and extending it as 
rapidly as possible to the north and east. We found that a ditch two feet 
wide and one and a hali feet deep was sufficient to stop them; very few 
were able to cross it-the grand army went into it, and were utterly un
able to rise out of it. In a couple of days they had nearly filled it, and 
the raid was over. 

A good many fields were abandoned to the pests that summer, to be 
totally destroyed, but some were saved, to yield a fair harvest. Our 
square mile of wheat gave us 11,298 bushels, which was sold at Soc.; the 
total expense of fighting the hoppers was between 30 and 40 cents per 
acre. 

This year ( 1875) the grasshoppers, at maturity, generally left the 
country without depositing eggs, and there has been no serious trouble 
from them since; those appearing in later years were less in numbers, 
easily handled, and created no panic. 

Fig. 10.-0ne of Natt11c's H0ppcr·Dozcrs. 
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Lll FF ERl~NCE B l~T\\' El·;N Xl'L\NlS AND SPRETUS. 

Mention has becn made of the great difficulty of distinction 
between the natiYe pest, the Lesser Migratory or White Moun
tain Locust, l'r1clanoplus atla11is, and the more dreaded visitor 
from the west, the Rocky Mountain Locust, M. spretus. The 
best way for the farmer to know what he is dealing with is to 
send specimens to the Entomologist at the Experiment Station. 
Any description of the t\vo species necessarily involves the use 
of so many technical terms a.s to make it unintelligible to the 
gtneral reader, nevertheless we append herewith a partial com
parison of the two species, using as few scientific terms as 
possible, in the hope that some reader entomologically inclined 
may be helped thereby . 

. .\TLANlS. 

Heall-
Head a little prominent. 
Eyes moderate, rather promi

nent in male. 

Snbgenital plate-
Two lobes forming notch on top 

oi last segment" of the abdo-
111e11 of ·the male, not so prom
inent as in· spretus. 

Anal joint of male tapers more 
snddenly than in spretus. 

Spinc-
The short spine (called proster

nal spine) between the base of 
the iront legs, variable, usual
ly short, conical. 

Tt"gmina-

SPRETUS. 

Head somewhat prominent. 
Eyes not very large or Yery prom

inent. 

Prosternal spine rather long, 
shorter in female than in male. 

(The narrow brown fore wings) Tcgmina, or fore wings, exception-
usually surpassing consider- ally long, much longer than the 
ably the hind thighs, occasion- . hind thighs, not very narrow. 
ally, and especially in the fe-

male, only a little longer than Veins of wings mostly dark 
the hind thighs; slender, feebly brown. 
tapering. Veins of wings a 
yellowish brown. 
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ATI,ANIS. 

Fore and Middle femora-
The thighs (first long joint on 

leg next the body) of fore and 
middle legs of male somewhat 
swollen. 

Hind tibia!. 
Hind tibia! (next long joint after 

the thighs) may be red, or 
pale or pale green, or pale 
yellow or dark blue; spines of 
hind tibia! black beyond the 
base; 9 to 12 spines in the 
outer row. 

SPRF,TFS. 

Front and middle thighs of male 
only slightly swollen. 

Hind tibia! bright red, spines 
black almost to the base, IO

I I spines, rarely 12, in the 
outer row. 

POOR PARIS GREEN. 

Reports reach the Entomologist that different samples of 
Paris Green of the same brand give widely different results, 
one party stating that although carefully used in the propor·· 
tions recommended it killed foliage as well as the insects, and 
another that the insects treated do not appear to be affected. 
Especially is this true of its use against potato beetles, many 
complaining of its burning the foliage badly and giving gen
erally unsatisfactory results. From these obserYecl facts it 
is evident that there is much Paris Green on the Minnesota 
market, which. instead of having· a constant amount of arsenic 
in its composition in combination with copper, has a varying 
amount of free arsenic, in other words, is adulterated· with 
arsenic, and as analysis has shown with other, to the farmer, 
useless substances. Some of the leading brands of Paris 
Green. which are largely used in ·Minnesota, are made in New 
York State. In that state the original law required that there 
should be at least 50 per cent of arsenic in all Paris Green or 
products analog·ous to it, manufactured therein. Some of the 
manufacturers followed the letter of the law, but, in some 
cases, to put a charitable construction on the case, through 

3 
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the carelessness of ernployes, let us say, that per cent was 
attained from free arsenic which was not properly combined 
with the copper. Previous to this year many analyses by 
different chemists, including the government force at \Vash
ington and the chemists employed by these manufacturing 
firms, gave only the total arsenic in the samples, thus not dis
closing this evil which means so much to the farmer and fruit 
grower, the report showing there was 50 per cent or over of ar
senic, but not all the reports showing in <.clzat condition it existed. 

To correct this the New York law was amended in 1900, it 
now reading "Paris Green shall contain arsenic in combination 
with copper equal to not less than 50 per cent arsenious oxide. 
It shall not contain arsenic in water soluble forms to more 
than 3Yz per cent." 

It was to show to l\linnesota farmers and orchardists how 
they were not securing a good grade of Paris Green that this 
department has purchased different samples of that material in 
different parts of the state during the year just passed, and in 
conjunction with the chemical department of the station has 
determined the nature of the samples purchased. 

The California Experiment Station has brought out this 
year in a bulletin recently issued, No. 151, the very point we 
wish to illustrate here; in justice to ourselves it should be 
stated that our results were obtained before the publication 
of the Pacific Coast bulletin, though not published until now. 
As is evident from the nature of it, the bulk of this work has 
Eaturally fallen to the chemist, and to him the most credit is 
clue, this department obtaining the samples, submitting them 
to one or two simple tests, one of which at least is in the hands 
of the farmer, illustrating the appearance of some of the adul
terated samples, and bearing the main portion of the expense 
involved in the analyses. 

The tests employed by the Entomological Department were 
(a) the microscope test by which the adulterations were 
made evident; the microscope unfortunately is not in the 
hands of many farmers or fruit growers; and (b) the am
monia test, which, though it is not as complete as might be 
desired, does afford an inexpensive and handy means of de
termining whether Paris Green is badly adulterated with 
other substances than arsenic or not. Its limitations are clis
cussecl below. 
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(a) The Microscope Test: ;\ n~ry little of the sample 
is taken on a knife blade, deposited on a glass slide and the 
slide inclined and tapped, until the green is spread out in a 
long, thin sheet. The color of this thin. sheet should be bright 
green; if pale green or white to the naked eye it is undoubtedly 
adulterated, certainly so if it is white. This is then placed 
under the microscope. If the Paris Green is of good quality it 
will look like Fig. 1 3, in which the round grains oi the 
pm:e article can be seen unmixed with any adulterating mate
rial. If adulterated, the adulteration appears under the micro
scope as many small granules among·st the large more or less 
spherical grains of Paris Gn-en. 

(b) The Ammonia Test: Consists in adding· Paris Green 
to ammonia. Vv e used 25 cc of ammonia (one \\'ine glassful), 
and added one gram of Paris Green (about one-fourth tea
spoonful). The ammonia tlirns blue. If, upon thorough stir
ring, sediment settles in the bottom of the glass, one may rest 
assured that the sample is adulterated. Silica, calcic carbon-

1,1 

\! 

I 

Fig. 11. Fig. 12. 
Fig. 11.-Ammonia in which all the "Paris Green" was dissolved. 

Fig. 12.-Sample showing insoluble adulterations. 

ate, barium sulphate and sodium sulphate, sometimes used to 
adulterate Paris Green, are insoluble in ammonia. It must be 
borne in mind, hoH•e·ucr, that some adulterants of Paris Green, 1zotably 
arsenic, are frequently soluble in m1mwnia, hence this is but a 11cgati<•e 
test. A very good rule to follow would be to lI'<'oid using any 
Paris Green whirlz 'iC'as not completely soluble in the abo·ue test. 
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The following table shovvs retail source of Paris Green, 
purchaser's name and elate of purchase, character of package 

Character 
No. of Retail 8ource. Manufacturer. Arn1nonia Test. 

Package. 

20 lb. keg I Lyman Elle! Co., Ansbacher & Co., No sediment .... 
Mmneapolis.... N. Y. & Chwago 

2 5 lb. box Found at stat10n, Ansbacher & Co.,
1 

Slight sediment .. 
open ............ 

1 

N. Y. &Chicago 1 

3 I lb tin .... I Found at station, (Put on market by[ A little sediment I 
open . . . . . . . . . . . J<'. Force P. Co.) 

!lb.tin ... FoundatsLation,l(P11tonmarkPtby Nosediment .. 
open....... .. F . .b'orce P. Co.) ·

1 Y, lb. seal' cl Farwell, Ozmun. I 
Kirk & Co., 8t.

1 

Fred Lavanhurg,'I Fa1rl;y guod,somel 
Paul............ Nt~"T York...... ~ednnent.... ,1 

() I lb. sealed Scofield Bros., I A. B. Ansbacher . 1

1 

I 
Cannon .H'alls... N. Y. & Chicago No sedin1cmt . .... . 

7 I lb. sealed Northrup, King Frerl Lavanlm1·g •. ' I' 

& Cu., Minn'pls. New York. .... · I A little sediment. 
8 l lb.sPaled Larson&Berg- A.B. Ansbacher, Nosetliment ..... 

quist, Lafayettel N. Y. & Chieagol 
E. B. Ro 11 ins, Practically no 

1 Vesta .......... 
1

.. . . · J sedin1ent ...... . 
1 

R. S. Patchen, 
1 

Pract.ically no 

9 Bulk .. 

10 Bulk .. 
BelYie\v ....... 1.. . · j :-;ef1i1nent ....... : 

11 
Bulk.····· 1 HD~~s~: .n.

1
.t.h.'. j ................... 

1 

Sligllt sediment .. 
12 !-Ob.seal'd .T. H. Onstad, A. B. AnslmehPt'I 

Dawson ........ &Co., N. Y. & Chicago Slight sediment .. 
18 Bulk ...... 

1 
NPtz & Vinton, I Considerable 

1 Owatonna...... . . ' white sedilnt>nt, 
14 Bulk .... I Za1nhonieBros., H<;ll~one,,St. I Coni-dderalJle 

1 Owat.onna..... Louis .......... ; \vhite seditn<"nt 
15 l lb. sealed H. M. Hitc'lwock, A. B. Anslincher, Consider ah le 

.Redwood Falls N. Y. & Chicago! white SPdiment 
16 1 lh. sealed T1hbetts & Leshe,I A. B. Ansl~acher, ! J\Iarked sedimentl' 

Delhi ........... 
1 

N. Y. &U11cagoi after standing. 
b. sealed R. ]".Case & Co., ]"'red La\·aniJurg, Verv lHtle sedi· 17 

Starbuck ...... : New York...... rnent .......... .. 
18 .'.~lb.seal'd R. F. Case & Co.,; A. B. Ansbacher, 

Starlmck ...... 

1 

N. Y. & Chicago 
19 ):1 lb.seal'cl P. A. Heuck, J. LuPas & Co., 

PaynesYillo.... Phil. & Chfrago 
20 ;:; lb. scal'd Bowker Fertilizer

1

C.T. Raynolds Co., 
Co., Boston,Mass. N. Y. & Chicago 

No sediment ..... 
A very Ii ttle sed-

i1nen t ......... . 
A very little scd-

i1nent ......... . 

Microscopic 
Test. 

Fairly good ..... . 

Apparently adul· 
terated, .. 

Pour .... 

Very good ..... . 

Home adulterant 
evident ........ 

Badly ttdultera-
ted ............ . 

Good, a fe\\r 1nin
u te particles .... 

Apµarently good, 
few min n te particles 

Evidently lmdly 
adulterated .... 

Badly adultera-
ted .......... .. 

Apparently badly 
adulterated ... . 

Adulterated .... . 
Badly adult., like 

Fili ca ......... . 
Evidently arlult-

eratcd ........ . 
Evidently badly 

adultm·atcd. 

Fairly good ..... . 

Very good .... .. 

Much impurity. 
Fairly good, some 

impurity ..... . 

The Sol. Arsenic in Nos. 12, 15, 16, 18 and 19 were obtained by 

REMARKS. 

I-Sodium sulphate present .. 
2-Sodium sulphate present. 
3-Sodium sulphate present. 
4-Soclium sulphate present. 
5-Adulterated with sodium sulphate. 
fl-Adulterated with sodium sulphate. 
7 -Sodium sulphate present as an adulterant; contained only 22.04% CuO, 20 to 25% 

gyps~'ll·oisture .96, N a 2So4 .81, CuO 29.86, acetic acid, etc., 14.08. 
9-Sodium sulphate present. 

10-Geo. H. Countryman, druggist, Belview, on label. Sodium sulphate present. 
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and manufacturer, results of tests in EntomQlogical Labora· 
tory, chemical a·nalysis, etc.: 

D 
llChemical AnalysiH 

p h Date of When ·'i Price ra,vu1g. urc aser. Received. ! Per Lb. Purch.,.e. Total Soluble 
Arsenic. Arsenic. 
Per cent. Pe.r c .. Ilt. l 

56.96 .74 F. L. Washburn ...... 1 

57.55 .50 

51L90 .68 

57.:25 .74 

See Fig. 15. 52.05 1.85 J;'. L. Washburn .. 

See Fig. 16. 

See Fig. 17. 

See Fig. 18. 

I 

I 

! 

.. 1 

53.00 

58.30 

54.29 

52.98 

51.64 

51.84 

52.70 

51.81 

54 54 

55.30 

52 48 

55 ()9 

55. 75 

55.53 

58.70 

3.00 N. W. Monson .. April 25, 1903 

18.00 F'. L. Washburn. 

.95 F. A. Malmberg, 
Bernadotte.... . . . . . . . . . . . .. . May, 1903 .. 

1.36 E. A. Holt, Delhi. ... May 18, 1903. May, 1903.:. 

1.61 E. A. Holt, Delhi. ... May 5, 1903 .. M1ty, 1903 .. 

J.()2 E. L. Peterson, Daw· 
eon........ . . . . . . . . . . April 22, 1003 May, 1903 ... 

3.95 E. L. Peterson, Daw· 
son.. . . . . . . . . . . . . . . . . April 22, 1903 May, 1903.. . . 15c Y, lb . 

• T. S. Carlton ......... May 23, 1U03. May 29, 1903. 35 cents 

3.72 J. S. Carlton ..... May 23, 1903. May 29, 1903. 35 cents 

4.08 E. A. Holt, Delhi. ... April 27, 1903 May, 1903... 40 cents 

4.08 E. A. Holt, Delhi .... May 5, 1903 .. May, 1903... 35 cents 

2 .92 Carl Lingen .......... June 1, 1903.. 40 cent·R 

4.61 

3 29 

3.19 

E. P. Ferch, Odessa .. 

L. J. Sheldon, 
Paynesville . . . , May 11, 190:l. 10c Xi lb . 

1 ........................ 1 ·············· 

J. A. Hummel, Assistant Instructor in the Chemical Department. 

REMARKS. 

11-Sodium sulphate present. 
12-Moisture 1.17, Na28o4 .84, CuO 30.20. Purchased wholesale from Noyes Bros. 

&Cutler. 
13-Manufacturers not known, purchased through jobbers. 
14-Moisture .92, Na2So4 .95, OuO 30.35, acetic acid, etc., 13.24. 
15-Cover found cut open when purchased. Na2So4 1.09, moisture 1.10, OuO 30.38, 

acetic acid, etc., li.13. 
16-Left over from last year's stock. Na2So4 • 
17-Na2So, present. 
l8-Na2So. present. 
19-Na2So4 present-. 
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It is to be noted that both wholesalers and retailers probably 
act in all good faith in handling Paris Green. They have no 
means of testing it, and there is as a rule nothing in its appear
ance to cause suspicion . 

. It will be seen from the above table that the ammonia test, 
the microscope test and the chemical analysis do not always 
tally, as might have been expected, from the fact that soluble 
arsenic, which would show under the microscope as small 
granules, and would be detected in chemical anaylsis, may be 
entirely dissolved in ammonia. The microscope test and the 
chemical analysis, however, bear each other out, as will be 
11otecl in J\"os. 6 and 7. 

A large amount of soluble arsenic is undesirable, since this 
is what burns the foliage .. A high grade Paris Green should 
contain from 56 to 59 per cent total arsenic and a minimum 
amount of soluble arsenic. vVith these data in mind the reader 
can readily tell from the above table which arc the good and 
which the poor samples. In purchasing Paris Green it is wise. 
in our estimation, to reject pale samples. 

Note that No. 6, manufactured 111 New York, would be 
classed as "pure" under original New York law, because the 
total arsenic is ahoYe 50 per cent, and the excess arsenious ox
ide which may haYe bceri added to bring it up to the required 
per cent does not have to be accounted for. As stated before, 
the law is now so amended that any such practice in New York 
is impossible. 

Over 3y; per cent of soluble arsenic in any sample indicates 
an excess which renders it undesirable for use on foliage. This 
ruling brands samples Nos. 7. 12, r5, 16 and 18 as bad; No. 7. 
showing r8 per cent of soluble arsenic, strikingly so. No. 5. 
made by the same party, is in marked contrast to this, showing 
only I.8 per cent soluble arsenic. Nos. r2, 15, 16 and 18 are 
all made by Ansbacher & Co. Here again we must also note 
samples Nos. I, 2, 8, made by the same firm. and making a very 
good showing as regards soluble arsenic. In No. 6 the micro
scope showed the presence of a material soluble in ammonia, 
since the ammonia test g-ave no sediment. Arsenic is soluble 
in this liquid. and that this was the material seen under the 



INJURIOUS INSECTS OF 1903. 3£1 

microscope is pruren by the chemical analysis, which gin's 3 
per cent of soluble arsenic. Sample No. 12 comes in the same 
category, while samples 15, 16 and 18 show by the various 
tests not only an excess of free arsenious acid, but also other 
J.dulterants insoluble in ammonia. 

These striking results of our examinations have been ex
plained by a party who is familiar with the manufacture of 
Paris Green on the ground of the high price of copper which 
prevailed some time ago, tempting manufacturers to make 
three tons of Paris Green with an amount of copper from 
v.,.hich only one ton should have been made. 

Learning of the results of our analysis of No. 7, the manu
facturers had C. vV. Drew, of Minneapolis, analyze a package 
of their Paris Green purchased on the open market. Mr. 
Drew's results are here given: 

Fig. 13.-Pure Paris Green as it appears 
under the microscope. Photographed 
by J. A. Hummel. 

· Fig. 14.-A microphotograph of sample No .• 
7 (see table) showing impurities. Com
pare with Fig. 13. Photographed by 
J. A. Hummel. 
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MINNEAPOLIS, June HJ, 1903. 
Fred L. Lavanlmrg. 18-20 Ri1·er St., Chicago, Ill. 

Dear Sir: I hereby certify that I purchased upon the open market an 
original scaled package of the "Fred L. Lavanburg Paris Green" an1l 
that I have analyzed the same, with the following results: 

Moisture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .93 per cent 
Sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .oo per cent 
Sodium Sulphat~ . . . . . . . . . . . . . . . . . . . . . . . . . . .68 per cent 
Total Arsenious Oxide, As2 O,. . . . . . . . . . . . 56.94 per cent 
Cupric Oxide, C11 0. . . . . . . . . . . . . . . . . . . . . . . . 25.56 per cent 
Acetic Acid (by difference)................. I5.89 per cent 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IOO.oo per cent 
Yours very truly, 

(Signed) CHARLES W. DREW. 

As with many other analyses the above shows a deficit 111 

copper and does not show the presence of soluble arsenic. 
In the meantime our Station Chemist had carefully re

Yiewecl the work on sample 7 ancl made us the following state
ment: 

Al;1ucur~TURAL ExP~RIMENT STATION, 
ST. ANTHONY PARK, J\IINN., July 2, 1903. 

Prof. F. L. Washburn. 
Minn. Agr. Experiment Station. 

St. Anthony Park, Minn. 
Dear Sir: The conclusion reached in regard to sample No. 7 and 

formerly reported, namely. that it is 110! pure Paris Green. I find correct. 
In pure Pa1·is Green there is a definite relationship between the con

tent of a~senious acid and copper oxide. High grade Paris Green should 
contain from 57 to 59 per cent arsenious acid, and from 29 to 31 per cent 
of copper oxide. In Bulletin l'\o. 68. Chemical Division, U. S. Depart
ment of Agriculture. analyses of Paris Green samples procured on the 
open market are giyen. The smallest amount of copper oxide found in 
any sample reported was 27.58 per cent, and that was in a sample that 
contained an excess of iree arsenious acid. 

Sample No. 7 contained 22.04 per cent copper oxide. which is at least 
7 per cent less than is foun~l in h'igh grade goods. This sample contained 
58.3 per cent of arsenic in the form of Paris Green and in other forms. 
If the sample were pure there should be 29 per cent, at least, of copper 
oxide to combine with 58.,1 per cent of arsenious acid. A deficit of 7 per 
cent of copper oxide means that at least I4 per cent of arsenious acid is 
not in combination with copper. as it should be in pure Paris Green. 
The microscopic examination sh01vs the presence of foreign matter. as 
will be obscn·cd from i he micro-photographic illustrations. 
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'While this sample was under consideration the dealer notified the 
manufacturer, who, in turn. submitted a pound package from the same 
shipment to a commercial chemist. who reported 25.56 per cent copper 
oxide. Even on the basis of this, the manufacturer's analysis. the sample 
is short 4 to 5 per cent copper oxide and contains from 8 to IO per cent 
of arsenic in excess of the copper, which indicates that the sample is only 
go per cent pure. 

While this sample may correspond to the requirements of the New 
York State law, where it is manufactured, by containing the requisite 
amount of arsenic. over r4 per cent of the arsenic is not combined with 
copper, as it should be in pure Paris Green. Deducting all impurities, 
the sample on the basis of my analysis is not more than So per cent pme 
Paris Green. 

Yours truly, 
(Signed) HARRY SNYDER. 

Chemist. 

The eastern manufacturers, still insistent, had Paris Green 
said to be from their stock analyzed by a chemist in New York 
City, who sent them the following report: 

o D 

~ ~Ii~ 
hg. Hi.-A camera lucida drawing of 
sample 1 No. 5. 

Fig. 17.-A camera lucida drawing of 
sample No. 11. 

4 

Fig. 16.-A camera lucida drawing of 
sample No. 10, 

Fig. 18.-A camera lucida drawing of 
sample No. 16. 

• 
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;\11;11· YoRK. Aug. 19. 1903 . 

.\[r. Fred T,. Lavanllllrg. City. 
Dear Sir: In regard lo the samples of pure Paris Green given me 

for analysis. I find your product to contain: 
Combined Arsenious Oxide.................. 54.28 per cent 
Uncombined Arsenious Oxide.............. . 2.00 per cent 
Copper Oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.20 per cent 

On the basis of this analysis. your product is about 99 per cent pure; 
that is, taking into consideration the acetic acid contained in the Paris 
Green as copper acetate. which is about 11 per cent. 

There is a definite 1·elationship between co[iper oxide and arsenious 
nxicle. According to "Newth," it is 23-4! per cent copper oxide anrl 58.7 
1w1· cent arscnious oxide; the balance of the copper oxide is combined 
l\"ith acetic acid to form copper acetate. This relation of copper arsenite 
to copper acetate is variable not to any great extent, hut st ill it is \·ari
ahle. If the copper arsenilc end of the combination is high. the Paris 
Green \\·ill test high in arsenious oxide and low copper oxide, and \·ice 
\-ersa. 

I consider. and think, that most"chemist:; \Voulrl agree that your Paris 
Green is a pure article. 

Resj)('Ctfully. 
(Signed) AUSTIN]. F.-\RREY. 

Clzemist. 

· Our chemist, commenting upon the abo\·e report, ;;tates: 
.. :\f y analyses show only 22.04 per cent of total copper ox

ide; this includes all of the copper combined with both the ar
senic and the acetic acid. The analysis by '.\Ir. Farrey claim;; 
3r.20 per cent. The analyses made by myself and by Dr. Dre\\' 
were from separate packages from the same shipment. Thc;;e 
different anal:·ses, if correct, show that the different packages 
arc \'cry une\·en in cornposrtrnn. Two of the packages fro111 
the same ship111ent were deficient in copper oxide. and show an 
excess of arsenic over the copper. To state that part of the cop
per is combined with the arsenic and part with the acetic acid 
does not alter the total copper oxide content, which, eYcn on 
the basis of Dr. Drew's analysis, made for the manufacturer. 
shows a deficit. These analyses, taken as a whole, show that 
the Paris Crcen was far from uniform in composition, and 
that two of the packages were below grade to the extent of 10 

to 20 per cent." 
It is to be noted that our analyses indicate great variation 

fro111 bad t0 ~?;oocl in al111ost eyery one of the standard brands 
e>arnincrl. · 
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CCJNCJ,l!SHJNS. 

'" ..... 

Do not buy Paris Green which is of a pale green color; or 
which leaves a white streak on a glass slip; which is not en
tirely soluble in ammonia; which shows under the microscope 
many fine particles amongst the larger roundish Paris Green 
granules. 

A law preventing the sale of inferior Paris Green in Minne
sota would be highly beneficial. 

REPORTS FROM CORRESPONDENTS. 

This is a new frature of work in this department. Tts aim is 
to keep the Entomologist in touch with insect depredations in 
enough counties of the state to represent the conditions pre
vailing in all the agricultural portions of :Minnesota. The 
leading reports for this year are given below. Another year 
observations will be begun in l\Iay and a report mailed b:v 
every observer each month up to and including September. 

Observers are chosen from those who have shown profi
ciency in entomology, either at the Agricultural College or 
elsnvhcre; as more of such become available more districts 
\vill be represented. 

Paynes\'ilk, Stearns Co., ?vlinn., 
July 23, 1903. 

Dear Sir: I received your letter this evening and will try to send in 
a report of the insect pests on the 15th of every month. 

It may be of some value to you if I mention a few of the pests that 
have been doing damage this summer, although I cannot give date of 
their appearance. Potato Bugs have done a greµt deal of damage; they 
ha\'e not been so thick for years. .Hessian Fly in the rye, but not much 
damage done. 

V cry truly yours, 
S. Z. ROACH. 
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Bernadotte, Nicollet Co., Minn., 

Aug. IO, 1903. 
F. L. Washburn, State Entomologist. 

Dear Sir: I hereby send you some information on the Hessian Fly 
in this locality. There has been some damage done by the Hessian Fly 
this year,, but not so much as last year. There is quite a difference in 
damage done to different fields, some fields being hardly attacked at all 
by the Hessian Fly. Wheat sown where corn was raised last year is very 
little injured. Where wheat has been grown for some years on the same 
field is the most injured, and also on places where the straw is weak and 
apt to lodge. Have found the "flax seeds" in the straw attacked by the 
flies. Have found two "flax seeds" in one straw in some instances. On 
our farm we had a piece oi wheat last year so badly injured by the Hes
sian Fly that we didn't harvest it, but cut it clown with the mower and 
burned it. The same piece of land was sown to wheat this spring again, 
without being injured hardly any. The damage done to wheat by the 
Hessian Fly in this locality this year is not much, as far as I know. 

I have noticed Chinch Bugs in the fields this summer; they have not 
done any damage in this locality so far, but I have heard some complaint 
about the Chinch Bug doing some damage in the eastern part of this 
county. 

Respectfully, 
R. LINDQUIST. 

Paynesville, Stearns Co., Minn., 
Aug. IO, 1903. 

Dear Sir: The report for this month is Chin ch Bugs observed in 
wheat July 17th; considerable damage <lone to wheat in this section. 

Hessian Fly observed in wheat July 27th, but did not damage the 
wheat very much. 

Crickets are quite thick; and bother considerably by cutting the bands 
around the bundles of grain. 

F. L. Washburn, 

Yours truly, 
S. Z. ROACH. 

Spring Valley, Fillmore Co., Minn., 
Aug. rr, 1903. 

Dear Sir: As reporter of injurious insects and plant diseases, I have 
the honor of reporting to you as follows: 

·There has been no injury clone to farm or field crops by any injurious 
i11sects this season, so far as I have been able to learn, in thi~ locality. 
The Cabbage M nth has been busy am] troublesome, but if the people will ., 
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treat their cabbage the same as their potatoes. with Paris Green i<>r thf' 
Potato Beetle, they are easily kept down. 

As to fruit, the Codling Moth is more prevalent this year than ordi
nary, and the Cnrculio has been more numerous than in recent years. I 
put np a fight with them for about thirty days and saved my plums in 
very good shape, but from present indications I fear rot at about matur
ity. The Currant \Vorm has been very destructive. I do not grow them. 
The above seems to cover the ground for this section at this time. 

If yon have blanks for this work please mail me a few. 
Yours respectfully, 

F. L. Washburn, State Entomologist, 

0. W. MOORE. 

Delhi, Redwood Co., Minn., 
Aug. 12, 1903. 

Dear Sir: I h:ive the following to report regarding insects injurious 
to crops in this section for the past month: 

Aphis observed upon the wheat heads July 15th. They did consider
able damage, causing a great many shrunken kernels. 

The first effects oi the Hessian Fly were noticeable about the 2nd of 
July. Considerable damage was done in this section. It is hard to esti
mate the loss, as some grain also dropped on account of weak straw, 
cauoed by rust earlier in the season. 

The Cabbage Worm is doing some damage to the cabbage, although 
not very numerous. There are also some Aphis upon apple trees and 
wild plums. No serious injury has been done by these. 

Potato Bugs quite numerous this year. 
· Yours truly, 

F. L. Washburn, State Entomologist, 

E. A. HOLT. 

Wendell, Grant Co., Minn., 
Aug. 12, 1903. 

St. Anthony Park, Minn. 
Dear Sir: I have to report that the Hessian Fly has caused some 

damage to wheat this season in this vicinity, to the probable extent of 
5 per cent. I have found a great number of "flax seeds" in the stem 
just above the first jciint. 

Chinch Bugs have never done any damage in this neighborhood, but 
my father says he has found a single one some years ago. He is familiar 
with the pest, having seen thousands of them in his old home in Wis
consin. 

Potato Bugs seemed very numerous early in June. but by timely ap
plication of Pa~is Green solution their ravages were checked, and hence 
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the datllage will no~ be great from that source. Have not been able to 
disco\·cr any other injurious insect causing any damage to crops in this 
vicinity this year so far. 

~ R~spectfully your.s, 

Prof. F. L. \Vashburn, 

OLUF N. FOSS. 

Buffalo, Wright Co., Minn., 
Aug. 14, 1903· 

Dear Sir: The following is my report ior insect pests in this local
ity: Ch inch Bugs have been very numerous this year, damaging nearly 
every field to a slight extent, and in some cases the damage has been so 
great that nearly the \\Thole crop has been destroyed. The acreage of 
wheat will be lessened in following years on this account. 

Plant Lice. which have been quite a nuisance all summer, are still 
at work op some flowering plants, viz.: the Snowball and Poppy. 

Almost no Grasshoppers have been obseryed. 

Prof. F. L. \Vashburn. 

Yours respectfully, 
G. R. MILLS. 

Rcnvilk. Renville County, :Minn., 
Aug. 15, lC)OJ. 

St. Anthony Park, J\Iinn. 
Dear Sir: Your letter asking me ii I could send you a report of the 

damage clone by insects in this section has been received. I will try to 
do what I can for you. The "Hessiai1 Fly," in particular, has caused a 
very great loss in this section this year. More than one-third of the 
wheat has been destroyed by this fly. 

The "Grub Worm" has done some damage to the strawberry roots. 
The "Cut \;v' orm" injttred the garden crops to some extent, and the 
"Potato Bug" ~vas very bad on the potatoes. 

These arc the only ones that have bothered us to any extent so far. 

F. L. \Vashburn, 

Very truly yours, 
RUTH H. HOLMBERG. 

Chokio, Stevens County, Minn., 
Aug. 17, 1903. 

Dear Sir: Your letter at hand. The Hessian Fly has clone damage 
here as elsewhere where I have been. I have not been over a very large 
territory, but they have been at Ortonville, Clinton, Chokio and on our 
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farm. 10 miles somh of Chokio. I han: seen no fields in which damage 
was su great as at l\laclison and Dawson. The damage here is irom ::i tu 
5 per cent. 

F. J. HOLTZ . 

Wendell, Grant County, l\linn., 
Sept. u, i903. 

F. L. vVashburn, State Entomologist, 
St. Anthony Park, J'dinn. 

.. 

Dear Sir: I have to report that very little damage to growing crops 
has been caus<.:<l by injurious insects since my last report. Potato Bugs 
did some damage during the busy time of harvest, when there was no 
time to administer poison. My estimate of a damage of 5 per cent to 
wheat by the Hessian Fly I believe was correct. 

Ha\·e not been able to discover any other injurious insect doing 
damage in this neighborhood. · 

Respectfully yours, 
OLUF N. FOSS. 

Doran. vVilkin County, :\linn .. 
Sept. 14. 1903. 

F. L. \Vashlrnrn. Esq .. 
St. Anthony Park. :\!inn. 

Dear Sir: As a final report for this season, can say that this county 
has been n:ry fortvnate in that the losses sustained by injurious insects 
were very light. The Hessian Fly affected some fields. possibly from ::i 

to 5 per cent of yield; on others it was not noticeable at all. A few fields 
of flax. planted on sod land and spring plowing. were completely de
stroyed by some kin<l of Cut Worm, but the area was very small corn
l'arcd with the whole acreage sown. 

Respectfully, 
HENRY HARRISON. 

Paynesville, Stearns County, 11inn .. 
Sept. r 4, 1903. 

Dear Sir: TlL~re has been no damage done this month by insects. 
The damage clone during the summer was as follows: Potato Bugs did a 
oTeat deal of clamarre to the crop. Chinch Bugs ruined the wheat crop 
~I this section. He;sian Fly in rye and wheat, but damage not great. 

Yours truly, 
S. Z. ROACH. 
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Renville, Renville County, Minn., 
Sept. r 5, 1903. 

Prof. F. L. Washburn, 
St. Anthony Park, Minn. 

Dear Sir: The grain is now all cut and it is estimated that the dam
age done to the crops by the Hessian Fly amounts to about one-third of 
the crop. 

The "Strawberry Slug'' is doing considerable damage to the straw
berry plants. The Cut Worm has been very bad on garden products. 
The White Grub has also bothered. And then there is a long brown 
worm; I don't know what it is called. It is about rY, inches long, very 
slender, and has two horns, and its body has hairs scattered over it. This 
worm was quite abundant on the strawberries, and now it comes into the 
houses. The neighbors al·! around are bothered with it. It is a perfect 
nuisance. 

Last spring the Leai Aphis did some damage to the apple trees, but 
not enough to kill the entire crop. 

On some places the Potato Beetle killed the potato stalks entirely, 
but cannot tell just what the loss would be. 

Very truly, 

Prof. F. L. Washburn, 

RUTH H. HOLMBERG. 

Buffalo, Wright County, Minn., 
Sept. 15, 1903. 

Dear Sir: By far the greatest damage this year has been done by 
Chinch Bugs. On sandy Janel, where wheat should have yielded 15 bu. 
or more per acre. the yield was cut down often one-half to two-thirds. I 
know of one case where less than 5· bu. per acre was harvested. Prob
ably there were other places equally as poor. On rich ground there was 
no trouble. 

Plant Lice come next in extent of injury. They worked mostly on 
apple and plum trees, not killing them, but giving some of them quite a 
setback. Also worked on box elder and on snowballs. 

Currant VI orms were general on currant and gooseberry bushes. 
The first brood did the damage; second did not amount to much. 

Potato Bugs were ~ery numerous during the first week in July. 
Where Paris Green was used, little damage was done. 

Tent Caterpillars were noticed on plum and hickory trees about 
middle of August. These are still at work. In some cases hickory trees 
have been nearly stripped of their leaves. 

Respectfully yours, 
G. R. MILLS. 
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Bernadotte, Nicollet County, Minn., 
Sept. 16, 1903. 

St. Anthony Park, Minn. 
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Dear Sir: The loss in our neighborhood from the Hessian Fly, I 
should think, would be about 10 per cent. There has been no damage 
done to the corn crop by Chinch Bugs, as far as I know, although I have 
noticed some Chinch Bugs in the ground. 

Respectfully, 
RICHARD LINDQUIST. 

Delhi, Redwood County. Minn .. 
Sept. 21, 1903· 

F. L. Washburn, State Entomologist, 
Dear Sir: According to the returns of the thfeshing machine, the 

insects have certainly done a great deal of harm. Wheat that was thought 
would yield from 25 to 30 bu. per acre has only averaged 10 to 15 bu. 

The Grain Plant Louse was the cause of many white shrunken ker
nels, some heads having almost no heads at all. I would estimate the 
loss to wheat at 20 per cent. caused by this louse. 

The Hessian Fly has also been the cause of a large amount of wheat 
being left upon the fields. The injury <lone to the wheat by this fly, 1 
think, would be the same as that of the Plant Louse, or 20 per cent. 
This would leave about 6o per cent as the average wheat crop in this 
vicinity. I have based this report upon the appearances of the crop be
fore it was cut, and not upon the returns of preceding years. 

Oats and barley have been a fine crop, a few fields of oats averaging 
70 and 75 bu. per acre. 50 to 6o bu. being the general yield. Barley av

.erages about 40 bu. per acre. 
Early seeded flax is a good crop. some fields yielding 25 bu. per acre; 

20 bu. being quite general. Late seeded flax yielding from IO to 15 bu., 
but not much of this has been threshed. 

Corn promises an excellent crop, most fields being out of danger of 
frost. 

Hay crop fine on high land; low lands under water. I think 80 per 
cent being an average crop. 

Crab apples and native plums have been an excellent crop. The 
Plum Gouger has done considerable damage to the plums on some of the 
trees, about 20 per cent of some of the plums being wormy. 

As there is not very much garden truck raised in this vicinity, I can
not very well make an estimate of damage done to this crop by insects. 
The Cabbage Warm has been at work in our cabbage. Tomatoes are 
plentiful, but a little late, as is also most garden truck. 

Hoping tbis report may be of use to you, I remain 
Yours truly, 

E. A. HOLT. 
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KEY FOR ORCHARDISTS AND NURSERYMEN. 

The basis of the follo\\'ing key is taken from one compiled by 
:\lr. LochheacL which appeared in the 33d Annual Report of the 
Entomolog·ical Society of Ontario. T t seemed necessary to re
arrange the key to some extent, in conformity with ?dinnesota 
conditions, eliminating some insects given in the. original and 
adding others not given, and it also appeared desirable to the 
writer to append the best known remedy or remedies under most 
of the pests. Insects affecting the Apple, Plum, Pear and Cherry 
are here given 1allieit tl1ere \\'ill be but little call for information 
regarding pests of the last two), and it is hoped, in view of the 
growing interest in horticulture in our state, that the key will b·;: 
of use to l\linnesota orchardists and nnrserymen. in identifying in
sects at work on their fruit trees. i\fany of the illustrations used 
originated in this department. 

:\. Attacking the Roots: 
Causing knots or s\\'ellings on the smaller roots-bluish

white moulch· lice. 

WOOLLY APHIS. 

Fig. 1!1.-\\"oolly aplii~. a, root of young tree illustrating deformation; b, section of 
root with aphi<les clustered OYCT it; c, root louse, female; a and b, natural size; 
c, much enlarged .. After ~\Iarlatt, l>ivision uf Entomology, Department of Agri
culture. 
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RY:>!EllJ J·:s: For the Ro"t iorm. remo\·e the earth, three to im1r 
inches oi soil. about the crown ior a distance oi two to imff iel'l from 
the tree and sprinkle in iour to six po1mds oi finely powdered tobacco. 
\\'aste tol1acco stems, which can be purchased very cheaply or obtained 
ior nothing. can be used in place of powdered tobacco . 

. \ large yellowish-white Grub, from 2 to 3 inches long·, ])l)ring 
into roots of apple. Turns into a large brown beetle, from t to 2 

inches long. 

PR ION US. 

Fig. 2.0.--fln'o1111s lacticollis, Drury. Aftl'r H.ilcy. 

Rl\~11wrns: Ii in large m1111bcrs it may be necessary lo dig them 

put to save the tree. 
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B. Attacking the Trunk, Branches and Twigs: 
Producing longitudinal slits in the bark; eggs under the 

edges of the slits. 

BUFFALO TREE-HOPPER. 

Fig. 21. Ccrcsa b11ba1us, Fab. a, female; b, enlargement of anterior foot of same; c, do. 
of antenna; d, do. of wing; e, last ventral segment of female; f, ventral view of 
tip of abdomen of female, showing terminal segments and ovipositor; g, do. lat· 
eral view; h, penultimate ventral segment of male; i, ventral view of tip of abdo
men of male-all enlarged. Aiter Marlatt, Division of Entomology, Department 
of Agriculture. 

REMEDIES: Prune all twigs infested with eggs and burn. Clean 
culture is the best remedy. Keep down all weeds and unnecessary vegeta
tion in and about the orchard. Direct application of insecticide not 
feasible. 

....I 
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a. Fixed to Bark: 

Producing an ashy-gray incrustatioi1 on the bark; scales 
round, and gray and black. 

SAN JOSE SCALE. 

a 
Fig. 22.-Aspidiotus pernfriosus, Com st. a, infested twig, natural size; b, bark as it 

appears under a hand lens, showing scales in various stages of development, and 
young larvae. Frain Div. of Entomology, Dep. of Agriculture. 

RE~1EDIES: In spring before bnds open, spray with (r) lime sulfur 
salt, or (2) 40 per cent kerosene in water (Kero-water sprayer). Use 
hydrocyanic acid gas, which see in article on Fungicides and Insecticides. 
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Hark rough. with musscl-shapccl scales. 

OYSTER-SHELL BARK-LOUSE. 

Fig. '.!.::.-.1/yti!as/1is to11hJr11111, J:ouche. a. female scale, from beneath, tilkd with eggs; 
h, same !rom above; c, t,,.iR infested by female scales; d, malt' ~cak, and a twig 
infested. therewith. 1\ftcr i)i,·. nf Entomology, Dep. of Agricultun'. 

H. E:IIE ll 11·:s: Sam c as a lrnn>. 

Bark scnrh· with white scales. 
SCURFY BARK-LOUSE. 

l'ig-. ~·1.-Srnrfy Bnrh 1-011.<r. 

H11:1r1.:nn:s: Same as preceding. 
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b. Ma king T111111cls in the IVood: 
Large. square-headed, legless borer, at or near the ground 

in tunnels, with <;awdust-like excrement. 

ROUND-HEADED BORER. 

a b c d 
hg. '25.--.)·apcnla ca11did11, FalJ .. \ftcr Division of Entomology, l~. S. Department of 

.Agriculture. 

RE~I ED1£s: Paper wrappings or rlt>terrcnt washes should be com
hine<l with the digging-nut process. 

Large, ftat-headecl, legless borer, 111 upper trunk 111 tunnels, 
with sawdust-like excrement. 

FLAT-HEADED BORER. 

Fig. :!.ti.-Chry.isoliolll1·is ft'lllorata, Fab. Enlarged. After Division of Entomology, L. 
S. Department of Agriculture. 
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Large larva in decaying wood. 
EYED ELATER AND ROUGH OSMODERMA. 

Fig. 27.-Eyed Elater. Ala11s ornlat11s, 
Linn., and larva. After Harris. 

Fig. 28.-Rough Osmoderma, Osmoderma 
scabra, Beauv. After I-Iarris. 

REMEDIES: Hardly calling ior treatment. 

,. A brown beetle, about ;,~ inch long, boring into twigs in early 
spring, entering close to a bud; also found in pears, cherries, and 
sometimes grapes. 

APPLE TWIG BORER. 

Fig. 2n.-Amphiccrus bica11dat11s, Say. After Division of Entomology, U. S. Depart
ment of Agriculture. 

REMEDIES: Removing and burning twigs with their burrows will 
cllC'ck the rayagC's snnwwhat. 
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c. Nfaf.>ing Tu1111cls Bcfluccn Ilic Bark and TVood: 
l\J ake little holes in bark. 

FRUIT BARK BEETLE. 

a b c d 
Fig. 30.-Scolytus rug11/os11s, Ratz. a, adult; b, same in profile; c, pupa; d, larva. 

After Division of Entomology, U. S. Department of Agriculture. 

Fig. 31.-Work of S col)•lus r11g11/os11s in twig of apple galleries under bark. After 
Division of Entomology, U. S. Department of Agriculture. 

REMEDIES: If the tree is seriously infested cut down and burn; 
if working on a. tolerably healthy tree, find source of weakness, remove 
and then stimulate tree to greater growth by fertilizers, etc. Keep the 
trunk of tree covered with a lime wash to which Paris green has been 
added. 
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d. White woolly patches on the twigs, which are usually scarred: 

WOOLLY APHIS. 

Fig. 32.-vVoolly aphis (Schi::o11c11ra lanigcra, Hausm). a, agamic female; b, larval 
louse; c, pupa; d, winged female with antenna enlarged above; all greatly en4 

larged and with waxy excretion removed. After J\Iar!att, Division of Entomology, 
Dept. of Agriculture. 

REMEDIES: For the form found on trnnk, branches and twigs; early 
in season, when white patches begin to appear on the trunk and 
branches, paint with pure kerosene or a yery strong kerosene emulsion. 

e. Greell, soft-bodied insects, in clusters on young grmc:ths, and par
tirnlarly at cn(ls of f<,•igs and on underside of curled leaves: 

APPLE APHIS OR "GREEN APHIS." 

Fig. 33.-Aphis mali, Fab.; winged v1v1parous female, apterous viviparous female. 
After Bruher. 

Ror1mn:s: The Lime Sulim-Salt wash will kill the eggs of the 
Aphis in winter or early spring. 



r 
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If twigs are very badly covered, cut off and burn. 
Spray forcibly with kerosene emulsion (1-10) if leaves are on. But 

when on nursery stock, see reference in article on Nursery Inspection. 

f. Small, green, active insects, which cause leaves of nursery trees 
to curl. Not to be confounded with the "Green Aphis." 
Very destructive in l\1innesota in 1903. 

LEAF HOPPERS. 

----·--··- ---._ .. - ----·- --------·-------· 

Fig. 34.-Currant leaf infested with a Leaf Hopper. EmPoasca albopicla, \'talsh. Lug
ger. 

REMEDU:S: This insect calls for a special apparatus designed to fill 
the air about nursery trees with a fine spray of kerosene emulsion. One 
nursery man claims _to have obtained some relief by the use of dust 
spraying. See text of this report, where this pest is fully discussed. 



GO INJURIOUS INSECTS OF 1903. 

g. S11011t Beetles g11cm•i11g of( the bark ill patches: 

IMBRICATED SNOUT BEETLE. 

~ " 

e · f 

I .. , .... ~ 
-

. . 
. . . 
. 

c d 
Fig. 'J5.-Hf.:iccrr11s imbricatus, Say. Division of Entomology, U. S. Department of 

Agriculture. 

RE1.n:vrns: Apply arsenicals either dry or in a spray at the rate of 
one pound to roo gallons oi water. 

Or, beetles may be jarred, like the Curculio, into receptacle freely 
saturated with kerosene. Division of Entomology, Bulletin 19, 1899. 

h. Causing lem./es and fruit to wither in midsummer: 
Mostly confined to pear, but also found in apple. A very 

small beetle, tunnelling in soft wood. Not to be con-
founclecl with Fire Blight. 

PEAR BLIGHT BEETLE. 

Fig. 3u.-Xylcborns xylographus, Say; icmale and male Entomology, U. S. Depart· 
ment of Agriculture. 

REMEDIES: In June or July, if twigs are blighted, examine for 
small, ·pin-like holes made by the beetle. As the larval and pupal life 
is li,·ed in these burrows, cut off the infested twigs and burn. 
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C. A ttacleing the buds: 
a. A large, gray Snout Beetle feeding on buds and twigs 

in spring; also found on plum and other fruit trees. 

NEW YORK WEEVIL. 

Fig. 37.-Itli:;1ccr1ts 110<.•cboracc11sis, Forst., ea ting hark and leaves of plum. Lugger. 

R!l~!Enn:s: Jarring. etc., as ior plum curcnlio. Also arscnical spray. 

b. Folding together the opening leaves and feeding 
within. 

OBLIQUE BANDED LEAF-ROLLER AND LEAF-CRUMPLER. 

Fig. 38.-Leaf roller. Lugger. 

~ I- I I 

Fig. 39.-Mincola indigenella, Zell. -a, a single case; b, case covered with leaves; c, 
front part of caterpillar; d, moth. After Riley. 

REMEDIES: Hand picking early in scaslln and sprays \\"ill kn·p in 

check. 
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c. Eating the center of the bud, or tunnelling it. 
EYE SPOTTED BUD-MOTH. 

Fig. 40.-Tmctocera ocellana, Schiff. 

REMEDIES: Spray with Paris green, one pound to i50 gallons of 
water, just before buds break. Spray again just after buds open. 

d. Measuring worms-"Loopers"-eating leaves of buds. 

CANKER-WORMS. 

·~ ' 
cy ~~ ::.;~--~ d 

Fig. 41.-Spring Canker \Vorm, Palcacrita 'Ucn1ata 1 Pack. 

RnrnmEs: Bands of sticky substance, like tar, on trees in March 
for spring cankerworm, and again the first of September for fall canker
worm. 

Also, if trees are badly infested, spray with Paris green once before 
blossoms open, and again after petals fall. 

e. Caterpillars feeding within pistol-shaped cases, and 
eating irregular holes in the bud leaves. 

PISTOL-CASE BEARER. 

1 

Fig. 42.-ColcoPlwra nzalivorella, Ril. From Division of Entomology, Department of 
Agriculture. 
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R:i-:1111mn:s: Two or three thorough sprayings with Paris green, one 
just before buds begin to swell, one soon after the young leaves appear 
and the third aiter the petals iall. 

D. Attacking the lcaces: 
a. Gregarious caterpillars. 

I. C atcr pillars proterlcd by <vebs. 
a. \Vebs in forks of branches in spring. 

TENT CATERPILLAR. 

Fig. 113.-Tent Caterpillar, Clisiocampa ami!ricana, J~Iarris. Lugger. 

kEMEDil\S: Cut out and burn the egg masses during the winter or 

early spring. 



\\'hen 1 lic c:;11 crpi]lars ;ire cnllcctcd within their lt:nt, in early morn
ing, ur cm clo11cly. chilly day,;, wi]Jc onl with a rag or burn out these 
tents with their mass of worllls. c;r 1isc a win: brush un encl of pole for 
collecting· tc11ts and contents when in hig·h tree:< 

Three or four thorough sprayings with Paris gTcen will destroy the 
pests. Spray first before tlw blossoms open, again when the petals fall, 
and again after an interval of eight to 10 day:i. 

h. \ \' ebs co\·ering the leaves 111 summer and 
early anlumn. 

FALL WEB-WORM. 

Fig. ·11.-Fa11 1ycb \YOrrn. Lugger. 

Rr-:~rnvu;s: The methods of cum bating gwen for Tent Caterpillars 
will destroy also the Fall-web-worm. 
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c. Leaves eaten and drawn 
by a wep. 

PALMER WORM. 

Fig. 4G.-Yp.rnloj)luis /lOJ//Oicll11s. Harr. Aftt.:r Fitch. 

R1,:1rnDncs: Spraying wi1h Paris green jtJst after blossorns iall. anrJ 
again eight or ten days after, will keep the pest in check. 

2. Catnpi!lars not 

a. Clustered 
YELLOW-NECKED 

by 11 ·:ecb: 
on limbs. 
CATERPILLAR. 

L•'ig. 4.f>.-Datana ministra, Drury. a, caterpillar; b, adult; c, eggs; d, egg enlarged. 
After Riley. 

REMEDIES: Hand picking, unless the worms are in very 
hers, in which case spray with arsenical poisons. 

RED-HUMPED APPLE-TREE CATERPILLAR. 

Fig. 41.-Ucdcmasia conci1rna, Sm. and ALb. Lugger, 

R1\Ml'DIES: Same as preceding. 

5 
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3. Green, soft-bodied insects, with sucking mouths. 

PLANT LICE. 

See Fig. 33. 

REMEDIES: . Same as Apple Aphis. 

b. Solitary Caterpillars : 
I. Protected Caterpillars: 

a. A green worm mmmg within the leaf. 
Mine becomes an irregular brownish 
patch ; pupa inside of folded leaf. 

APPLE LEAF MINER . 

Fig. 48.-Tisclieria malifoliella, Clem. After Comstock. 

REMEDIES: Usually not in sufficient numbers to cause any appre
ciaole injury. 
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b. Mining within the leaf, mature larva and • pupa within small, oval seed-like 
bodies. 

RESPLENDENT SHIELD BEARER. 

Fig. 49.-AsPidisca sp/endoriferella, Clem. From Div. of Entomology, Department of 
Agriculture. 

REMEDIES: Probably will not be in sufficient numbers to warrant 
using remedies. 

c. Feeding within pistol-shaped cases which 
stand out from the leaf. 

PISTOL-CASE BEARER. 

REMEDIES: See page 62. 
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cl. Feeding within folded leaves. 
LEAF-ROLLER. 

i wi 
6 

Fig. 50.-Tcras 111i1111fa, Rob. a, caterpillar; b, pupa; c, moth; d, empty pupal skin 
projecting from folded leaf. After Riley. 

See also C aco;c£a rosacemia, Fig. 38. 
RE11n:Dn:s: If very numerous an arsenical spray used repeatedly will 

lessen their numbers. 

See Fig. 40. 

e. Feeding within tubes of silk, open at 
both ends, on epidermis and inner tis
sues, leaving the veinlets. 

BUD-MOTH. 

REMEDIES: See Eye-spotted bud moth above. 

f. Feeding on tissues of leaves beneath a 
silk web. Leaves in nursery some
times look corroded and rusty. 

APPLE-LEAF SKELETONIZER. 

Fig. 51.-Cmzarsia hammondi, Ril. a, larva; c, front part of same, enlarged; b, on 
joint still murt..'. t.:nlargc<l; d. moth. After H.iley. 

Rr·:711EDU-:S: :\rscnical sprays will keep in check. 
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2. Unprotected Caterpillars: 
a. JVJeasnring worms, ieecling- 111 the day

time. 

CANKER-WORMS. 

~~I \,:( ... . 
·~ (' --- h. ."/ 

Fig. 5~.-Fa\1 Canker \Vorm. A11i.M/1tcr.vx fomctm-ia. I-larr. 11. /J, single eggs; e, egg 
mass; c, d. joints of caterpillar; f, caterpillar; g, pupa. Un right, a. male moth; 

iemalc moth; d. <me joint of same. From Div. of Entomology, Department 
of Agriculture. 

RE~r EDTEo;: Sec page 62. 

lJ. Sleek di-legged caterpillars, ieeding· ::ll 

night. 

CUTWORMS. 

Fig. 53.-Peridroma saucia, Hub. After Riley. 

REilIIWIE~: Prcn~11tivc rneastire.'-': 
r. Cleaning up and burning all rubbish. de. 

., Cotton bands placed arnu11d the tree. to prevent \1·or111s climb
mg up. 

Destructive measure,;: 
T'nisonnus b;iits, sncl1 as h1·an. rlrnprwcl in little h1111cl"·' 1war 

ba~(' 1 if tree-..:. :-=-cc pnp:t' 
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These caterpillars work at night and remain concealed during 
the day near the scene of their night's work. When buds or leaves 
appear to be eaten, look for the worm, which may be buried a 
few inches in the soil, within a foot of the injured tree. 

c. Large, green caterpillar, covered with 
spiny tubercles. 

CECROPIA MOTH. 

Fig. 5·!.-.11/acus cccropia, Linn.; caterpillar. After Riley. See also colored plate. 

REMEDIES: Hand pickii1g is probably all that is c\·cr necessary. 

cl. Large, apple-green caterpillar, with white 
oblique stripes on sides. 

POLYPHEMUS MOTH. 

Fig. 55.-Tclca Polyphemus, Linn.; caterpill<i.r 2nd pHpa. After Riley. 
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Fig. 56.-Telea po!yphemus, Linn. Lugger. Reduced in size. 

REMEDIES: Same as preceding. 

.. , 
I 
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e. Greenish caterpillar, 2 _Y:; inches long, 
marked with white, brown, lilac and 
yellow, and bearing clusters of green
ish spines. 

10 E'MPEROR MOTH. 

Eig. 57.-1-I::,•f'tTChiria lo, Linn.: caterpillar. After Hiley. 
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IO EMPEROR MOTH-Continued. 

Fig. 58.-!-i:yperchiria lo, Liun.; male, fcrn:ik and cocoon. Lugger. 

RE1n:DU:S: Same as two above. 
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11'cnt Cat-

TENTLESS OR FOREST TENT CATERPILLARS. 

J,'ig. 5D.--Cii . .,·i(i;:amj>a distria, 11 ulJ. Lugger. 

H i-:MEU!ES: Praccically same remedies as 1-or Tent Caterpillar. 
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g. green caterpillar, with a recldish-
brown horn at tail and seven oblique 

on each side. 

APPLE SPHINX. 

Fig. 60.-Sph,in.i: gordius, Cr<.1nL, I.nggcr. 

REMJWIES: Hand 
any arsenicai 

will probably be sufficient; if not, use 

h. , with brown head and 
on 

leaves. 

APPLE-TREE BUCCULATR!X. 

Fig. G1.-Buccula!ri:c fJomifolidla 1 Clem. .After TZilcy. 

REMEDIES: Never very troublesome. Caustic washes am)lied dur-
ing the winter and Paris green summer will prevent any serious 
ravages. 
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3. Beetles: 
a. brown beetle 

leaves. 
MAY-BEETLE. 

75 

at on 

Fig. G'2.---Lachnosterna f11sca 1 Froc:hL--·J\ftcr Depart~ 

mc:nt of Agriculture. 

RBxH:DU:S: trees with Paris green. 

a. B or£n rr t11 nnels c> " tlze 
r. Tunnels about the c:ore ; brown cxccre· 

at blossom end 
fruit. 

02~;;. 

rnent often visible at 
of apple and elsewhere on 

CODLING MOTH. 

Fig. by Codling J\loth larva. Slingcr1and 1 Bn11ctin Division 
of Entomology, U. S. Department of Agriculture. 

Fig. G2%.-Codling Moth, enbrgcd.-·Slingcrlond, Division of Entornulogy, U. De· 
partrnc11 l of _t\gricul1 ure. 
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Fig. G~%.-Codling ::\loth larva (apple worm), enlarged. Slingerland, Division of Ento
mology, U. S. Department of Agriculture. 

Rr.msoms. Bands of burlap on trunks of trees, and carefully exam
ine every five days, destroying larv;c. 

Spraying with arsenical poisons just after blossoms fall and before 
calyx closes. A second spraying should follow, IO or 12 days later, and 
a third sp1«1ying IO or 12 days after the second. A fourth spraying 
might be desirable and necessary in badly infested localities. 

Destroying all fallen fruit by letting hogs run in orchard, or by bury
ing . 

. c\rsc1ntc of lead is fast taking the place of Paris green as a spraying 
compound, being safer as regards ioliage and requiring fewer applica
tions. Sec page 99. 

Tunnels throngh fruit irregular and nnmerons. 

APPLE MAGGOT. 

Fig. 0:3.-Trypct11 pomv11c/la, enlarged 5 times. Original. 

lh:mmms: I'rnYide for destrnction of windfalls and spraying with 
arsenical sprays. 
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b. Pu11cturi11g the Fruit: 

I. Puncturing the fruit and distorting· it, a -J.
humped hectic. 

APPLE CURCULIO. 

a 
Fig. 64.-Anthono11111s q11odrigibb11s, Say. After Riley. 

Rr:MEDIES: Same remedies as for Plum Curculio. 

2. Purplish spots about the circular scales. 
SAN JOSE SCALE. 

See Fig. 22. 

REMEDIES: See Scales, µage 124. 

c. Eating Holes ill the Fruit. 
I. Large, ligJ1t-yellow or apple-green caterpillars, 

with a broad, cream-colored stripe along the 
side. 

GREEN FRUIT WORMS. 

Fig. G5.-Xylino 011/ennala, Walk. From Div. of Entomology, Department of Agri· 
culture. 

REMEDIES: Hand picking is probably ;Jl that will be ncu:sos~try. 

If very numerous an arsenical spray will hnlcl them in check. 
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BUMBLE-FLOWER BEETLE. 

Fig. (i6~--Euphoria inda. After Division of Entomology, U. S. Department of Agri
culture. 

Fig. 67.-Euf)horia inda in apple. Lugger. 

RBMBDIES: Hand picking only 
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WINTER CONDITIONS OF SOME OF THE APPLE 
INSECTS. 

A. Attached to trunk, branches and twigs: 

79 

\i\Thite cocoons, ;.~ to ~~ inch long, under loose bark, or 
burlap, during fall and winter. 

CODLING MOTH. 

REMEDn:s: See above. 

Bracelets of varnished eggs around twigs in fall and winter. 

TENT CATERPILLAR. 

REMEDIES: See above. 

Clusters of cylindrical eggs on branches and twigs in winter. 

FALL CANKERWORM. 

REMEDIES: Remove eggs. See also page 62. 

Small, oval, shining, black eggs, usually clustered in axils of 
buds, in crevices, or under bark of upper branches and twigs, in 
winter. 

APPLE APHIS. 

Fig. 67¥.,. 

REMEDIES: Lime Sulfur and Salt \Nash. See also page 58 

Minute pistol-shaped cases on bark in winter. 

PISTOL-CASE-BEARER. 

See Fig. 42. 
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Black, crumpled leaves folded together and fastened to the 
IJranches clnring winter-half-grown caterpillars in tortuous tubes 
11·ithin. 

LEAF CRUMPLER. 

Large silken cocoons, 3 inches long, firmly attached to twigs 
during winter. 

CECROPIA MOTH. 

See Fig. 109, page i72. 

Elongated, white-ribbed cocoons, 73. inch long, on twigs dur-
i ng winter. 

APPLE LEAF BUCCULATRIX. 

Mussel-shaped scales. with whitish eggs underneath in winter. 

OYSTER-SHELL BARK-LOUSE. 
See Fig. 23. 

RE11ED!ES: See pages 53 and 54. 

Whitish scales, \Vith purple eggs underneath in winter. 

SCURFY BARK-LOUSE. 
See Fig. 24. 

REMEDIES: ·See page 54. 

Minute black circular scales, with a depressed ring about a 
u·ntral nipple. 

SAN JOSE SCALE. 
See Fig. 22. 

REMEDIES: Sec pages 53 and 124. 

A mass of eggs on a cocoon fastened to a dead leaf or a twig 
in winter. 

TUSSOCK MOTH. 
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Eggs in oval slits. 

BUFFALO TREE HOPPER. 

Fig. 68.-Cercsa bubal11s, Fab. Twig of apple showing: a, female at work; b, recent 
egg punctures; c, bark reversed with egg in position, slightly enlarged; d, single 
row of eggs, still more enlarged; e, wounds of two or three years' standing on 
older limbs. 

REMEDIES: Prune infested twigs as far as p~ssible. 

A KEY TO PLUM INSECTS. 

A. Attacking the Trunk, Branches and Twigs: 
Making tunnels in the wood; sawdust-like exgernent at 

the mouth of tunnels. 

FLAT-HEADED BORER. 

REMEDIES: See page SS under Apple Insects. 

Making tunnels in the bark : 

FRUIT BARK BEETLE. 

REMEPTEs: See page S7 nn<ler Apple Insects 



82 INJURIOUS INSECTS OF 1903. 

Bases of buds perforated, the bark becomes discolored, and 
the leaves and fruit wither. Do not confound with the fungus 
"Fire Blight.'' 

PEAR BLIGHT BEETLE. 

REMEDIES: See page 6o under Apple Insects. 

Boring in the sap wood, a whitish worm, with a flat head. 
Turns into a beetle, about 1 inch long, copper-colored. 

DIVARICATED BUPRESTIS. 

Fig. 69.-Dicerca divaricata, Say. After Division of .Entomology, U. S. Department 
of Agriculture. 

REMEDIES: Caustic washes applied to bark in order to kill the eggs 
is the only remedy suggested. 

Pale-colored worm, with darker head and legs, boring in 
trunk Turns into a dark-colored, clear-winged, wasp-like moth. 

PLUM TREE BORER. 

Fig. 70.-Sesia pictipcs, G. & R. Male. 

KF.MEnn:s: C11t out and burn a11 infested parts if possible. 
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Fixed to Bark: 
a. Flat, or saddle-shaped, or hemispherical dark brown 

scales. Large scales after mid-summer are brittle 
and contain only a whitish dust or empty egg
shells. Wintering forms are small and flattish. O 

PLUM LECANIUM. 

REMEDIES: See Scales, page 124. 

b. Ashy-gray appearance of bark of badly infested trees; 
small gray, or black circular scales. 

SAN JOSE SCALE. 

REMEDIES: See pages 53 and 124. 

c. Mussel-shaped scales, with whitish eggs underneath in 
winter. 

OYSTER-SHELL BARK LOUSE. 

REMEDIES: See page 54 and Scales, page 124. 

d. Bark scurfy, with white scales; purplish eggs under
neath in winter. 

SCURFY BARK LOUSE. . . 
REMEDIES: See page 54 under Apple Insects. 

Producing longitudinal slits and eventually oval-shaped scars. 

BUFFALO TREE HOPPER. 

REMEDIES: See page 52 under Apple Insects. 

B. Attacking the Lea·ues: 
l. Feeding in Colonies: 

a. Protected by webs in the forks of branches. 

AMERICAN.TENT CATERPILLAR-

RE~IEDn:s: Sec page 63 under Apple Insects. 
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b. Protected by webs covering the leaves. 

c. 

FALL WEB-WORM. 

See page 64 under Apple Insects. 

Not protected by webs, greenish lice, wifh 
sucking mouths. 

PLUM LEAF APHIS. 

ReMISDIES: See page 58 under Apple Insects. 

d. Hairy Caterpillars, closely resembling American 
Tent Caterpillar, but without web. 

TENTLESS .OR FOREST TENT CATERPILLAR. 

REMEDIES: See page 73. 

2. Solitary: 
a. Measuring worms feeding in the day-time and 

in spring. 

CANKER WORMS. 

REMEDIES: See pages 62 and 69. 

b. Smooth, reddish caterpillars, about r inch long, 
in July. Head dark, with white markings. 

PLUM GEOMETER. 

Fig. 11.-Bumacaria brmzneraria, Pack. 

REMliDJEs: Spray with Paris green or any arsrnical insecticide. 
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c. Sucking the sap from the buds and leaves in 
May, causing them to wither; a brownish 
bug about % inch long. 

TARNISHED PLANT BUG. 

Fig. 72.-L~·gus prate11sis, Linn., an<l young. Lugger. 

R1'~rF.nn:s: Allow no rubbish to collect nncler which the bngs may 
hibernate. Possibly a kerosene spray applied early in the morning, when 
the bngs are sluggish, will kill many. 

cl. Fat, greasy caterpillars feeding at night in 
sprmg. Frequently found concealed nearby 
in morning. 

CUTWORMS. 
!< 1·:~n:n11·:s: See pages 6C) and 161. 

c. Hairy caterpillars. with long black plumes over 
head and tail. 

TUSSOCK MOTH. 
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buzzing beetle. 
JUNE BUG. 

REMI-'.JJJJ':S: See page 75 under Beetle. 

J,arge Snout Beetle feeding on bud 
am! leaves in spring. 
NEW YORK WEEVIL. 

See Fig. 37. 

Rt:1rnD.lES: /\.rsenical poisons applied in time 
lessen ti1cir numbers. By jarring the tree and 
insects, as for the curculio, many can be destroyed. 

and thoroughly will 
the 

h. , with a tail horn, 
and with seven broad, oblique white stripes 

each side. 
PLUM TREE SPHINX. 

Pjg. 74. Fig. '75. 
Fig. 74.-...S'J;hin.x druf>iferarum, S. & A.; c:1terpiller. After Saunders. 

Fig. 7G.--Sphi11.i· drupifuranmi 1 S. & A.; pupa. 

Fig. 7G.-Sphinx drupiferarnm, S. & A. Moth. Lugger. 

RE1H~DH'.S: Hand is all 1.hat will be necessary. 
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i. A the bark in 

PLUM TREE CATOCALA. 

77.-Catoco!a ultroi:ia 1 IIub; 

R£ME:Iin:s. Same as preceding. 

Other larva: arc found on the leaves of 

THE VICEROY, POLYPHEMUS AN CECROPIA. 

Fig. 78.-'I'he Viceroy. H{1:;ilarchfo archij;jius.-Luggcr. 

RrtMrmn:s: Same as 
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C. Attacl<i11g tlze Fmit: 
and rnaking· a cresccnt--shaped slit 111 the skin 

uf the \'otmg· fniit, which soon drops, 

PLUM CURCULIO. 

l\1n11-:1>1Es: Spray L11,irunglily with ar,;enical insecticides before the 
leaves ex panel. 

Jar tlie trees eYery icw days i11 early 111urni11g, 
beetles i11 an i1l\'ertcd umbrelia-shapcd maclijm', 
destroy the beetles by ur 

all fallen iruit, 

the dropping 
'>r un a sheet and 
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Making a round hole i11 the: young· fruit. 

PLUM GOUGER. 

lZi·:MUJJE~: Practically same: ets preceding. 

Eating holes in the fruit. 

BUMBLE FLOWER BEETLE. 

REMEDIES: See page 78. 
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Eating holes in the half-ripe fruit. 

ROSE CHAFER. 

Fig. 81.-Macrodactylus .rnbspinosus, Fab.-After Division of Entomology, U. S. De

partment of Agriculture. 

REMEDIES: Jarring, as for curculio. Frequent cultivation, com
mencing early in spring, and fall plowing, will measurably decrease the 
pests. 

KEY TO PEAR INSECTS. 

A. Attacking the Root: 
Large yellowish-white borer, with a brown head, boring 

holes in the roots. 

BROAD-NECKED PRIONUS. 

Rl<:MEDIES: See page 51. 
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B. Branchr's and 
inseci s, which attack also attack pear : 

Rouncl-Hcaclccl 
Flat-Headed Apple- Bun:r. 
Oyster Shell 
Scurfy 
Apple Twig Borer. 
San Jose Scale. 
Fruit Bark Bcclle. 

Rr~'.11f.DIES: Sec remedies for th<:'. various species under Apple 
Insects. 

Large, soft whitish larva: into the wood. 

PIGEON TREMEX. 

Fig. 82.-Tremcx colmnba, Linn., Imago original. 

E1·:MEDIES: Not common enough to call for attention. 

Perforations at the base of some buds; 
leaves withered about mid-summer. 

PEAR BLIGHT BEETLE. 

Rr:MEDIES: Sec page 6o. 

and 
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C. Attacking the Bud: 
The following insect~. which attack the buds of appk, also 

attack those of pear: 
Oblique Banded Leaf-Roller. 
Eye Spotted End-Moth. 
Canker Worms. 

Rr-:~fltDIEs: For remedies see these various forms under Apple 
Insects. 

D. Attacking the Lcac.•cs: 
A slug-like, slimy larva feeding in July and September on 

the tissues of the upper side of the leaves. 
PEAR TREE SLUG. 

Fig. 83.-J'car Tree Slug: a, adult Saw Fly, female; b, larva with slime removed: 
c, same in normal state; d, leaves with larvae natural siz"e; a, b, c much enlarged. 
Marlatt, Div. of Entomology. U. S. Department of Agriculture. 

Fig. 831h.-Pear Tree Slug: a, last moulted !;kin; b, larva after casting skin, some
what enlarged. i>.Jarlatt, Div. of Entomology, U. S. Department of Agriculture. 

Ror1·n1Es: Air-slaked liml' d11,;tcd "1·er lcayes: arse11ical sprays. 
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·Reddish blister spots, Ys inch or more in diameter, ap
pearing on leaves in spring, and changing to black, 
corky spots in July, each with a minute opening in it." 

PEAR LEAF BLISTER. 

Fig. 84.-Phytoptus pyri. After Comstock. 

REMEDIES: The Lime-Suliur :rnd Salt wash has been found cxccl
icnt ior this pest. 

The following insects, which feed on the leaves of apple 
also feed upon the leaves of pear: 

Red-Humped Apple-Tree Caterpillar. 
Fall Web Worm. 
Tent Caterpillar. 
Yell ow-Necked Caterpillar. 
Canker Worms. 
Bud Moth. 
Tussock Moth. 
Cecropia Moth. 
June Beetle. 
Goldsmith Beetle. 
New York Weevil. 

REMEDIER( See under Apple lnsects. 

E. Attacking the Fruit: 
The followmg insects, which attack the apple and plum, 

also attack the pear: 
Codling Moth. 
Plum Curculio. 
Bumble-Flower Beetle. 
Apple Curculio. 

REMEDIES: See under Apple and Plum. 
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KEY TO. CHERRY INSECTS. 

A. Attacking the Root: 
Thkk, whitish grub, with brown head and legs, feeding in 

decaying roots. Beetle large, with powerful mandibles. 
STAG-BEETLE. 

h 

Fig. S5.-L11canus dama, Thunb, Adult; a, larva; b, cocoon. After Fuchs and Harris. 

REMEDIES: No remedy called for. 

Large, white fleshy grub, with reddish head, feeding in old 
roots. 

ROUGH OSMODERMA. 

See Fig. 28. 

REMF.DI:ES: Same as above. 

An enormous grub, from 2Yz to 3 inches long, yellowish
white. Turns into a large brown beetle, 1 to 2 inches 
long. See under Apple. 

PR ION US. 
R:EM:EDI:ES: See page 5 I. 

B. Attacking the Trunk, Branches and Twigs: 
A Snout Beetle gnawing the twigs and fruit. 

IMBRICATED SNOUT-BEETLE. 
See Fig. 35. 
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A small beetle boring into the branches just .above a bud, 
and burrowing downwards. 

APPLE-TWIG BORER. 

REMEDIES: See page 56. 

A flattened grub tunnelling m the bark and sap-wood; 
beetle bronzy metallic. 

DIVARICATED BUPRESTIS. 

REMEDIES: See page 82. 

Large sucking insect, with transparent wings, inflicting 
wounds on the smaller limbs and depositing eggs there
in, in August and September. 

DOG-DAY CICADA. 

Fig. 86.-Cicada tibicc11, Linn. Male and female. Lugger. 

REMEDIES: Cutting off twigs showing slits containing eggs the 
only feasible remedy. 

Small circular scales, black in winter, with a circular de
pression about a central nipple. 

SAN JOSE SCALE. 

RE~lBDllcS: See page 53 an cl Scales, page 124. 



!Hi INJURIOUS INSECTS OF 1903. 

Hemispherical or flatted clark brown scales. See Plum 
Lccanium. 

CHERRY TREE SCALE. 

C. Attacking the Leaves: 
A small beetle feeding on the leaves of red cherry. 

CHERRY-LEAF BEETLE. 

Fig. 88.--Galerucc/la cavicol/is, Lee. After Pettit. 

ReMEDIES: Arsenical sprays if any remedy should be called for. 

:\ slug, shiny, dark-green, 0 inch long, feeding on soft tis
sues, leaving the veins. 

PEAR OR CHERRY SLUG. 

Ricmmrns: See page 92. 

A black Plant Louse, appearing in the spring as soon as 
leaves of cultivated cherries expand. They gather on 
under side of leaves. Found on Sand Cherry also. 

CHERRY TREE PLANT LOUSE. 

RE~moms: See page 58 for general remedies for Plant Lice; also 
paµ:c 134. 
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with blue 
on thircl and 

fourth very rare in this state, if 
it occurs at all. Transforms into Promethea ]\Joth. 

PROMETHEA MOTH. 

Fig. 88%.-Promethca ?doth. Original. 

Rli~!EDrns: Hanel picking oi caterpillar. 

with white and lilac. 
!O MOTH. 

l<J:_\fJ::DIES: Sec page::; 71 ~ind 72. 

on each side 

lll 

branches in 
protected IJy ll'elJs 111 forks of 

AMERICAN TENT CATERPILLAR. 
See page 63. 

111 nut 
the leaves in summer and 

FALL 
LZg'.\r EUil~S: Sec page (>:1. 

U. A the Fruit: 

less. with a brownish, head, 
PLUM CURCULIO. 

J<.i,;.111:1mss: Sec page 88. 

white and foot
within. 
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INSECTICIDES AND FUNGICIDES. 

As spraying, both for injurious insects and fungous dis
eases, has become the popular as well as the scientific method 
of combating these scourges, the following results were com
piled in order that the farmer~ and the fruit growers of Minne
sota might have the direct benefit of the researches and experi
ments conducted along these lines in Experiment Stations and 
in other reliable places. During the last few years some of the 
best brains of the country have been at work experimenting 
with the various insecticides and fungicides, trying to find the 
right proportions, etc., to kill the insect or disease and yet not 
affect the vitality of the plant in any way. Some of the sprays 
used are as near perfect as can be desired, while others have 
yet to be invented which will do the work satisfactorily. Fol
lowing this list of insecticides and fungicides is an alphabetical 
list of some of the leading insect pests and plant diseases, with 
references, by number, to remedies in this list or to pages in 
this report where the insect is ft11ly discussed. 

I. Ammoniacal Copper Carbonate-
This fungicide is used in place of the Bordeaux Mix

ture when there is danger of the latter staining the fruit. 
Bordeaux Mixture is the common and the best prac
tical fungicide. However, when the fruit becomes half
grown, the Bordeaux Mixture is apt to discolor and pro
duce disfigurements, such as "russeting" of the apple, etc. 
It is at this period, therefore, that the above fungicide is 
used. The Ammoniacal Copper Carbonate can be used 
without any danger of discoloring the fruit. 

FORMULA: 

Copper Carbonate, 5 ounces; 
Ammonia (26° Beaume), 3 pints; 
Water, 45 gallons. 

Dissolve the Copper Carbonate in the ammonia. This 
may be kept any length of time in a stoppered bottle, and 
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can be diluted to the required strength when ready for use. 
The prepared mixture loses strength on standing.-(Mass. 
Bul. So, 1902.) 

2. Arsenate of Lead-
This is the least soluble of all the arsenical insecticides, 

and is, therefore, not liable~ burn the foliage, even if used 
in large proportions. It is also quite adhesive. 

FoRMULA-

Dissolve l l ounces acetate of lead (sugar of lead) 
in 4 quarts of water in a wooden pail, and 4 ounces 
arsenate of soda (50 per cent purity) in 2 quarts of 
water in another wooden pail. (The sugar of lead 
can be dissolved more quic~ly by using warm water.) 

If only a small quantity of the arsenate of lead is re
quired it can be purchased in the prepared paste form. 

The above solutions poured into 150 gallons of water 
is required for Codling Moth, Tent Caterpillars, etc.; 
while these solutions poured into only 25 gallons of water 
is required for the Elm Leaf Beetle.-(Mass. Bui. So, 
1902.) 

Arsenate of lead may be used whenever Paris Green is 
recommended. 

3. Arsenic Bran Mash-
F oRMULA: 

White arsenic, r pound ; 
Brown sugar, l to 2 pounds; 
Bran, 6 to IO pounds. 

Mix thoroughly and then add water to make a wet, but 
not sloppy, mash. 

It is used against Cutworms working in garden crops, 
at the rate of one teaspoonful at the base of each plant. 
(Cal. Bul. 142, 1902.) With tender plants like melons 
care should be taken lest heavy rains wash the poison 
against the stems and thus burn the plants. 
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l<or grasshoppers scatter the mash over the land where 
the 'hoppers are thickest. (Col. Bul. 71, 1902.) See also 
Criddle '.'viixture. 

4. Arsenite of Lime-
F oRMULA: 

\Vhite arsenic, r pound; 
l<reshly burned lime, 2 pounds; 
Water, r gallon. 

Boil together for 45 minutes. Keep the resulting 
product in a tight vessel. 

One quart of this added to a barrel of water is used 
against biting insects. However, in Oregon (Oregon Bul. 
75, 1903), a~ well as in other states, it very often burns the 
foliage. 

5. Arsenite of Soda
FoRMULA: 

(Known as the "Keclzie'· formula.) 

Boil 2 pounds white arsenic and 8 pounds sal soda for 
fifteen minutes in 2 gallons of rain water. Put in a jug 
and label "Poison." When ready to spray slake 2 pounds 
of lime and stir it into 40 gallons of water, adding a pint 
of the mixture from the jug. 

The arsenic in this i11ixture is equivalent to 4 ounces of 
Paris Green, and may be used whenever Paris Green is 
recommended. This insecticide is used in preference to 
the Arsenite of Lime, because in the Arsenite of Soda one 
is sure of all the arsenic being combined to become in
soluble in water, and thus there is no clanger of burning 
the foliage. Arsenite of Lime is cheaper, but Arsenite of 
Soda is more reliable. 

6. Benzine-
May be sprayed into cracks and crevices for bedbugs. 

7. Bisulfid of Carbon-(See Carbon Bisulfid.) 
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8. Borax-
For cockroaches spread powdered borax on bread, sweet 

potatoes or banana peelings, or mix with sweetened choco
late and place the bait where the roaches can get it.-( Col. 
Bul. 7r, r902.) 

See also Olive Oil, Kerosene. Or use borax freely about 
sink, wainscoting, etc. See p... . F. L. W. 

g. Bordeaux Mixture-
F or use as a liquid spray there are several formul;e 

for this very important fungicide, but the principle of 
making is the same in each. 

Have a stock solution of copper sulphate nnde by Stb

pending copper sulphate (blue vitriol) in a bag just below 
the surface of a tub of water, at the rate of I pound to a 
gallon of water. Make also a stock solution of lime: use 
a known quantity of good lime, slake slowly and adrl 
water to make a thick milk of lime; allow to cool before 
using, and always keep the lime covered with water. 
When ready to spray dilute the required amount of each 
of the stock solutions to 25 gallons, and then pour the two 
diluted solutions together. 

For dormant trees use: 
Cu So4, 6 pounds; 
Lime, 6 pounds ; 
Water, 50 gallons. 

For plants in foliage use: 
Cu So4, 4 pounds; 
Lime, 6 pounds ; 
Water, 50 gallons. 

For tender foliage, such as plum, cherry and peaci1, 
use: 

Cu So4, 3 pounds; 
Lime, 6 pounds; 
Water, 50 gallons. 

-(Oregon Bui. 75, rqo3.) 
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If the lime is of good quality and the mixture is made 
as directed, there will be no burning of the foliage. How
ever, it is always best to determine whether enough lime 
has been used by testing the' mixture. 

"There are three simple tests which may be used. 
Fii·st, hold a clean, bright knife blade in the Bordeaux Mix
ture for at least one minute. If it becomes copper-plated 
more lime should be used. Second, pour some of the Bor
deaux Mixture into a shallow dish and, holding it up to 
the light, blow gently across its surface. If properly made 
a thin pellicle will form on the surface of the liquid. If 
this does not form more lime should be added. Third, 
dissolve one ounce of ferro-cyanide of potassium in 5 or 6 
ounces of water. Pour some of the Bordeaux Mixture 
into a white dish and acid to it a few drops of the ferro
cyanide solution. If sufficient lime has been used no 
change will be noticed. If a brownish-red discoloration 
takes place more lime should be added." 

Up to the present year the only practical method in 
which to use this fungicide was in the liquid form. 
Thanks, however, to the work of Dr. Bird, of the Missouri 
Experiment Station, a successful dust spray having the. 
same chemical composition as the liquid spray has been 
discovered. Previous to this time the dry product, sup
posed to be Bordeaux, had a very ,different chemical com
position from the true Bordeaux Mixture, and was of very 
little fungicidal value. 

The following is an account of the dust spray of Bor
deaux, written by]. M. Steadman in the "Country Gentle
man" of Aug. r3, 1903: 

"The new Bordeaux powder can be made by any fruit 
grower or gardener with very little trouble, and at a very 
nominal expense. It can be made during the winter and 
stored in a dry place, where it will keep indefinitely. 

"In order to make this new Bordeaux powder one 
should first make a large quantity of air-slacked lime. 
This can be readily done by taking about 75 pounds of 
good quick lime, pounding up the lumps and spreading it 
over a large area, thus allowing it to air-slack readily. 
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When completely air-slacked, th.is should then be sifted 
through a fine sieve; a roo-mesh sieve is the proper one to 
use. One can break up the lumps in this sieve so as to util
ize the bulk of the air-slacked lime by rubbing it through 
the sieve by means of a block of wood. As this is a stock 
dust, to be used as a carrier in the place of water, it would 
be just as well to make up a much larger quantity, so as to 
have it on hand at a minute's notice. After it is thor
oughly air-slacked and sifted, the powder should be kept 
in a dry place, such as the hay loft or the garret of the 
house. 

"Dissolve 4 pounds of copper sulphate in 2Yz gallons 
of water by placing the copper sulphate in a coarse bag 
and suspending it just below the surface of the water until 
dissolved. This is to be kept in a vessel by itself. 

"Slack 4 pounds of good quicklime by sprinkling over 
it slowly 2Yz gallons of water in such a manner as to slack 
the lime to a fine powder and give as a result a milk of lime 
solution. This must now stand until cooled before using 
it. 

''In a large shallow box one should then place 60 
pounds of the sifted air-slacked lime which has already 
Leen macle as a stock carrier. In another vessel pour the 
milk of lime ancl the copper sulphate solution, both at the 
same time, and stir thoroughly until the whole is well 
mixed. Then turn this into a double flour sack ancl 
squeeze out most of the water. 

"Empty this blue material just made into the 60-
pounds of air-slacked lime, and at once work it up thor
oughly with a hoe. If after this has been thoroughly 
mixed the material is _too wet, more of the lime dust should 
be added. This material must then immediately be rubbed 
through a comparatively coarse sieve, while it is still 
somewhat damp. It should then be thoroughly mixed 
agai.n by means of a stick and spread out in a dry place 
and allowed to dry. When this is perfectly dry it must 
then be sifted through a fine sieve of roo meshes, in which 
case all lumps can be ground by means of a stick rubbed 
over the sieve. The resultant powder should have a uni-
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forrnly blue color. 111 case it looks streaked or mott!ecl. 
it should be stirred until all of the mixture is of a uni
formly blue color. This powder, now completed, will 
keep indefinitely in a dry place, and contains copper sul
phate in the same chemical combination as is found in the 
liquid Bordeaux Mixture. There is a large excess of pow
dered lime in this which 1s not in chemical combination 
with copper, but which is there simply as a carryirn:~· 

agent." 

The liquid form of Bordeaux is used successfolly 011-

Apple, for 
Bitter Rot.-\i\T. Va. Bu!. 66, 1900. 
Canker.-Delaware Bul. 57, 1902. 
Scab.-U. S. Dept. Agr. Farmers' Bul. 38, 1896. 

Cantaloupe, for 
Hlight.-Col. Bu!. 68, 1902. 

Celery, for 
Blight.-Cornell Bu!. 188, 1901. 

Chyrsanthemum, for 
Rust-Incl. Bu!. 85, 1902. 

Currant, for 
Anthracnose.-N. Y. Bu!. 199· 

Gooseberry, for 
l\'Iildew.-Cornell Bu!. 188, 1901. 

Grape, for 
Anthracnose.-Col. Bu!. 69, 1902. 

Pear, for 
Leaf-Blight.-Cornell Bu!. 188, 1901. 

Plum, for 
Black Rot.-W. Va. Bu!. 66, i902. 
Shot-Hole Fungus or Leaf-Blight.-Col. Bnl. 69, 

1902. 
Plum Pockets.-N. C. Bui. 92, 1894. 
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Potato, for 
Blight.-Cornell Bui. 188, 190!. 

Strawberry, for 
Leaf-Blight.-Cornell Bui. 188, 1901. 

Tomato, for 
Leaf-Blight.-Cornell Bui. 188, 19or. · 

IO. Bordeaux Mixture plus Paris Green, etc.-(A Fungicide 
pins an Insecticide.)· 

vVhen there are both insects and plant diseases to com
bat, instead of applying the Bordeaux Mixture alone, or 
the Paris Green alone, a combination of the two "kills two 
birds with one stone.'' In fact, when spraying with the 
Dordeaux Mixture, even if not sure that injurious insects 
are present, it is quite safe and desirable to acid the insecti
cide. According to the N. Y. State Bui. 220, 1902, although 
the combination spray stopped the scab to a considerable 
extent, it caused spotting, yellowing and dropping of th~ 
apple leaYes in July. The injury, however, was not sc
.nous. 

Use 4 ounces Paris Green or 1 gallon Arsenate of Lead 
(as per formula) in 50 gallons of the Bordeaux l\fixtnrc. 

r I. Bordeaux Resin Mixture-( See Resin Lime Mixture.) 

12. Bran Mash-(Sce Arsenic Bran Mash.) 

13 Camphor-(Scc )Japhthaline.) 

14. Carbon Bisulfid-
This substance is used again~t a number of insects, 

and also other animals, which cannot be combatted with 
internal or even contact poisons. This liquid volatilizes 
very rapidly, and the gas being heavier than air must bG 
generated from above. It is used with good success 
against ants, buffalo beetle, clothes moths, museum pests, 
prairie dogs, stored grain insects, etc. 

For Ants-First find the ant hill; then with a can<> 
make se\·eral holes ten to tweln· inchc,; deep, into each oi 
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which pour 3 to 5 tablespoonfuls of Carbon Bisulfid. 
Cover the ant hill with an old blanket or burlap, prefer
ably moist, to keep in the fumes, and leave twenty-four 
hours. Sometimes more than one treatment is necessary. 

For the Buffalo Beetle-A very strong percentage of 
the Carbon Bisulfid must be used to enable the fumes to 
penetrate into the body of the rugs, carpets, etc., where 
the insects are. 

For Insects in Stored Grain-Use one pound of Car
bon 13isulfid to each one thousand cubic feet. Place the 
liquid in a shallow dish on the top of the grain; close the 
bin tightly and leave for twenty-four hours. 

CAUTION: Keep lights of all kinds away when 
usmg. 

15. Copper Acetate-
This fungicide, and the following one, may be used 

instead of the Bordeaux Mixture, when the fruit or plants 
are nearly ready for market. They are also recommended 
to be used against fruit rot. 

Use 6 ounces Copper Acetate (Diabasic Acetate), 
powdered form, in 50 gallons of water. First make a 
paste with water and then dilute to the required strength. 
(Mass. Bui. 80, 1902.) 

16. Copper Carbonate-
Use one pound of Copper Carbo~ate in 40 gallons of 

water. l\Iix the Cop.per Carbonate with water to make a 
paste, then dilute to the required strength. (Del. Bul. 29, 
1895.) 

17. Copper Sulphate-(Blue Vitriol or Blue Stone.) 
A solution of Copp·er Sulphate is used as a remedy 

for grain smuts. (See also Formalin, Corrosive Si1bli
mate.) It may also be used as a spray in place of the 
Bordeaux Mixture. 

For dormant trees use: 
Copper Sulphate, r pound; 
Water, 25 gallons. 
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For trees in foliage use: 
Copper Sulphate, I pound; 
Water, 250 gallons. 

For oat or wheat smut: 
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Soak the seed IO to. 12 hours in a solution of I 

pound of Copper Sulphate to 25 gallons of water. 
Then put the seed for 5 or IO minutes into lime water, 
made by slacking I pound lime and diluting to IO gal
lons with water. The lime tends to prevent the Cop
per Sulphate from injuring the seed. (Oregon Bu!. 
75, 1903.) 

rg. Corrosive Sublimate-
Corrosive Sublimate is deadly poison to all animal life, 

and therefore care must be taken to prevent animals from 
eating the materials treated. It is used against potato 
scab and grain smuts. (See also Formalin.) 

For use dissolve 2 ounces of corrosive sublimate in 2 

gallons of hot water; then dilute to 15 gallons; allow to 
stand 5 to 6 hours, agitating several times meanwhile. 
(Always employ wooden or earthen vessels; never metal
lic.) 

For Potato Scab-Place the scabby potatoes in a sack 
and immerse in this solution for I to 2 hours. Plant the 
seed before it becomes contaminated with stray spores of 
the scab that may be found on dirty floors of the barn, etc. 

For Smuts-The seed may either be soaked, as for 
potato seed, or may be sprayed thoroughly with the solu
tion. In either case the seed must not be kept wet long 
enough to heat. 

For Bedbugs-
A mixture of Corrosive Sublimate, r ounce, 
Alcohol, _%-pint, 
Turpentine, %-pint, 

sprayed in all cracks and crevices where bugs might lodge. 
will effectually rid a· house of the pests. More than one 
or even two closes will probably be necessary. 
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19. Creolin-
Commercial Creolin is a blackish brown liquid, cost

ing about 25 cents a pint. This is highly recommended 
for dog fleas, which sometimes become very annoying 
pests in dwelling houses. As the cat and dog is the 
source of the pest, these animals must be rid of the in
sects. The animals should be washed thoroughly with a 
mixture of creolin and water. For dogs a 3 per cent solu
tion should be used, or four tablespoonfuls to a gallon of 
water; for cats a 2 per cent solution, or two tablespoon
fuls of creolin to a gallon of water. Get the creolin well 
mixed with the water before using. (New Hampshire 
Bui. 94, 1902.) 

20. Criddle Mixture-
This mixture has met with great success 111 Manitoba 

as a remedy against grasshoppers. 

FORMULA: 

Paris Green, r part; 
Salt, 2 parts; 
Horse manure, roo parts (by measure). 

Mix the Paris Green ·with the water; mix this through 
the horse manure and then add enough water to make a 
soft but not sloppy mash. If the horse manure is fresh 
the addition of the salt is not necessary. C se as the Ar
senic Bran .!'viash, i. e., simply scatter the mixture over the 
land where the "'hoppers" are thickest. It is most ef
fective \Yhen spread in hot, sunny weather. See also p .. 

2 r. Crude Petroleum-
" Crude Petroleum is an oily, inflammable liquid, vary

ing in color from very dark brown to greenish tints. 
By refining it yields a number of valuable products, in
cluding paraffin, lubricating and illuminating oils and a 
series of highly volatile oils. It is the heavier oils that 
make it especially valuable as an insecticide. Crude pe
troleum varies in appearance and composition according 
to the locality from which it is taken. The eastern oils 
are said to vary greatly from the western and most for-
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eign oils, the former having a paraffin and the latter an 
asphalt base. The true. indication of the safety of petro
leum as an insecticide evidently depends upon its specific 
gravity; as it has been found that petroleum having a 
specific gravity of 43 degrees or above (Baume oil scale 
at a temperature of 60 degrees F.) is less likely to injure 
the trees than petroleum of a lower specific gravity, al
though oils of a lower specific gravity have been success
fully used in some instances, notably in Canada." (N. Y. 
State Bui. 202. 1901.) 

This is one of the best scale insect remedies. It should 
be applied on a bright, sunny day in early spring, and 
must be applied thoroughly, evenly and avoid over
drenching. 

On perfectly dormant apple trees a 40 per cent emul
sion is used; on perfectly dormant plum trees a 25 per 
cent emulsion is used. 

22. Cupram-(Ammoniacal Copper Carbonate.) 

23. Formalin-
This has been found to be the best remedy for potato 

scab and smuts. 
For Potato Scab-Soak the seeded potatoes for two 

hours in a solution of a 3/i-pint of formalin to I 5 gallons 
of water. 

For Grain Smuts-Soak the seed one to two. hours in 
a solution of I pound of formalin to 50 gallons of water. 

24. Gasoline-
Th is is used like benzine for bedbugs by spraying into 

crevices, etc. 

25. Green Arsenoid-(See Scheele Green.) 
This insecticide is applied in the same manner as Paris 

Green. It contains no acetic acid, and is thus not so liable 
to burn the foliage. It costs less than Paris Green (12c. 
to I 5c per pound), and being finer remains in suspension 
longer. Dr. Marlatt, of the Division of Entomology, U. 
S. Department of Agriculture, says it should replace Paris 
Green as an insecticide. (Colorado Bul. 71, 19or.) 
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26. Gum Camphor-(See Naphthaline.) 

27. Hellebore-
This is an internal poison. It is used in place of Paris 

Green in the case of cauliflower or cabbage when there is 
danger of poison remaining on the part to be eaten. Hel· 
lebore is not poisonous to man, and so ca.n be handled 
with impunity. 

For Currant Warms-Sprinkle the hellebore on the 
leaves, on the under side when possible, when the dew is 
on, or after the leaves have been sprinkled with water, to 
insure its sticking. 

28. Hydrocyanic Acid Gas-
It is fully recognized that fumigation with hydro

cyanic acid gas is one of the best methods of combating 
scale and other insects. For this reason many large nur
~eries in the region infested with San Jose Scale fumigate 
all their nursery stock before shipment. The laws of 
some countries require this, while no nursery stock, ex
cept evergreens, can be shipped into Canada without first 
being fumigated with this gas at the port of entry. The 
gas is now used in greenhouses, granaries, mills and other 
buildings subject to infestation by insects or objectionable 
animals of any kind. The gas is a deadly poison to all 
animal life and great care must be taken in generating it. 
Unless thoroughly acquainted with its use, the entomolo
gist or some competent authority better be consulted be
fore handling. 

The chemicals used in the production of the gas must 
be very accnrately determined. The formula per cubic 
foot of space usually used is: 

Potassium cyanide, 0.25 grammes; 
Sulphuric acid (98 per cent), one-half more acid, 

liquid measure, than cyanide; 
vVater, one-half more water, liquid measure, than 

acid. 

"Tbe amount of· cyanide necessary for any enclosure 
is determined in terms of grammes per cubic feet of space 
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enclosed. To determine the exact amount of cyanide 
necessary to fumigate a room, car, ship or building· of any 
kind, the cubic contents must be accurately computed. 
As an example, a room 2ox3oxro feet contains 6,ooo cubic 
feet of air space. To estimate the amount of cyanide re
quired for this enclosure, multiply 6,ooo by 0.25; thus: 
6,ooo x o.25=1,500 grammes. To reduce this to ounces, 
divide by 28.35, as there are 28.35 grammes in an ounce; 
thus: r,500-:--28.35=53 ounces, the exact amount of cy
anide needed for the enclosure. It is now easy to deter
mine the amount of acid and water, as a half more acid, 
liquid measure, than cyanide, and a half more water than 
acid are used; thus: 53-:--2=26.5, which, added to 53, 
equals 79.5 ounces of acid, or practically 5 pounds, liquid 
measure. Again, 79.5, or practically So, as we usually 
discard fractions, divided by 2 equals 40, which, added to 
So, makes r20 ounces of water."-Fumigation Methods, 
Johnson. 

In combining the chemicals, measure the acid and pour 
it into an earthenware dish, wooden bucket, tub, etc.; 
measure the ·water and pour it in with tl{e acid; if a room 
is to be fumigated have the bag· containing the potassium 
cyanide suspended from a pulley directly above the jar of 
acid, and from a distance drop in the cyanide, bag· and 
all; if the space is under a tent, the cyanide can be 
dropped in directly from the hand; close the door tightly 
or drop the tent quickly, and leave for the desired length 
of time. 

For nursery stock an air-tight building, made by 
double boarding and padding with felt, etc., is employed, 
into which the nursery stock is taken and there fumigated. 
Exposure, 30 to 40 minutes. 

For dormant trees a canvas tent is used to enclose the 
entire tree, or if the tree is small enough a fumigator, a 
box frame covered with canvas, is placed. over the tree, 
and the gas generated in the enclosed space. An expos
ure of 30 minutes is usually sufficient. 

For greenhouse pests, although the treatment is yet in 
the experimental stage, some horticulturists fumigak 
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their greenhouses four or five times a year, and are able 
to keep down all injurious pests except the reel spider. 

\Vhen fumigating mills and other buildings for pests, 
be sure that there is some method for ventilating the 
room or rooms from the outside. After fumigation the 
room must be thoroughly ventilated at least half an hour 
before venturing therein. Give 20 to 24 hours' exposure. 

29. Iron Sulphate and Sulphuric Acid-

FORMULA: 

Hot water, roo parts; 
Iron sulphate, as much as will dissolve (about roo 

pounds); 
Commercial sulphuric acid, l pa,rt. 

Add the acid to the crystals and then pour on 'the 
water. This is a good fungicide for dormant grape vines 
attacked with anthracnose. (Mass. Bui. 80, 1902.) Apply 
with sponge or brush. 

30. Kerosene-
This ins.ecticicle is used pure, and also diluted with 

water, for scale insects, plant lice, etc. When diluted a 
mechanical emulsion', made by a kerowater spray pump, 
or a regular emulsion is employed. (See Ker. Emul.) 
Experiments seem to indicate that, like crude petroleum, 
the safest time to apply is on a bright, windy day in early 
spring, just before the buds begin to swell, in the form of 
a very fine spray. 

One part of kerosene to six parts of water can be used 
on trees in foliage without injury, while plant lice are 
killed in a mixture as weak as I part of kerosene to 15 or 
20 parts of water. (Col. Bui. 71, 1902.) For plant lice, 
therefore, I part of kerosene to IO of water is probably the 
best proportion to use. This proportion will also kill 
young scales. 

Pure kerosene if properly applied may be used on 
apple trees in winter without great danger to the trees, 
but 40 per cent and 60 per cent is almost as destructive to 
insects, an<l may he use<l on apple an<l pear tret>s in wintf'r 
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without danger. (vV. Va. Bul. 78, 1902.) Under no cir
cumstances, however, is pure kerosene recommended to 
be used on plant life of any kind. It has been used undi
luted on plants dormant and in foliage (apple trees and 
others) without apparent injury, but there are too many 
uncertainties attending its use to warrant its application. 

For sprays always purchase the 150 degree fire test 
kerosene. 

For Cockroaches-\i\fith an atomizer spray into the 
cracks, etc., where the roaches are located. 

We have kept roaches within bounds by having an 
atomizer handy containing kerosene, and spraying a roach 
whenever seen. Sec p. i62. F. L. W. 

31. Kerosene Emulsion-
This, probably, is the best form into which kerosene 

can be put in order to obtain the best results. When the 
kerosene is in an emulsion the proportion of kerosene is 
known to a certainty, while with the Kero-water spr::i.ys 
the proportion is not always just what one expects. 

A stock emulsion is made as follows: 

HUBBARD FORMULA: 

Hard soap, shaved fine, Yz pound; 
Kerosene, 2 gallons; 
Water, l gallon. 

Dissolve the soap in boiling water; remove from the 
stove and add the kerosene while the water is still boiling 
hot; churn with a spray-pump until it gets to a soft, but
ter-like mas~. 

For Plant Lice use l part of the stock to ro parts of 
water. Some insects wiJI require a much stronger mix
ture. 

32. Kerosene Milk Emulsion-
When small quantities of emulsion are wanted it is 

often less trouble to make it with milk than with the soap 
and water. 
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FORMULA: 

Sour milk, l gallon; 
Kerosene, 2 gallons. 

Dilute as in the preceding. If the milk is sweet add a 
little vinegar. 

33. Lead Arsenate-(See Arsenate of Lead.) 

34. Lime-
Lime is of little if any value as an insecticide, being 

simply a deterrent and irritant. It can be used wet or dry 
on foliage without harm. When dusted on pear or other 
tree-slugs it prevents them from doing much damage. 

It is used to prevent Sun Scald by making a coating on 
the body of the tree in early spring. To increase the ad
hesive power make according to the following formula: 

Skim milk, 6 gallons; 
Water, 30 gallons; 
Lime, 60 pounds; 
Salt, IO pounds. (Can. Exp. Farm Rpt., 1900.) 

35. Lime-Sulphur-Salt-
Recent experiments show that this is probably . the 

best scale insecticide yet discovered. It must be used 
only on dormant trees. When applied at this time it has 
also been found to exterminate Woolly Aphis, Pear Leaf 
Dlister Mite, "Reel Spieler" eggs, etc. 

FORMULA: 

Quick lime, 50 pounds; 
Sulphur, 50 pounds; 
Salt, 50 pounds; 
Water, 150 gallons. 

Slake the lime thoroughly, then add the sulphur; cover 
with water and boil briskly for at least one hour. Then 
add the salt and boil 15 to 20 minutes longer. Add water 
to make lSO gallons. 

During the past summer Dr. E. P. Felt, N. Y. State 
Entomologist, experimented Qn the method of making 
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this mixture. He obtained excellent results 111 using a 
lime-sulphur wash, consisting of 25 pounds of lime and 20 

pounds of sulphur to 60 gallons of wat<:r. The lime 
added, a sufficient quantity of water is brought nearly to a 
boil in a kettle, and while the slaking is in operation the 
sulphur is put in and the whole well stirred, in order to 
take advantage of the heat generated by the slaking lime. 
This assists materially in bringing the sulphur into solu
tion, and we find it necessary to boil the combination but 
30 minutes."-Country Gentlemen, Nov. 12, 1903. 

36. Liver of Sulphur-(See Potassium Sulfid.) 

37. London Purple-
This is a common arsenical insecticide, although not 

used as much as formerly. It is a waste product in aniline 
dye manufacture. It is cheaper than Paris Green and 
is held in suspension in water longer, but the composition 
is .very variable and more of the arsenic is in a soluble 
form than in Paris Green, therefore it is more dangerous 
to foliage, and is not recommended. 

38. Lye, Washing Soda, Etc.-
These are in popular favor, but experiments show them 

to be of not much use. When trees are dormarit one 
pound of lye to three gallons of water may be used on the 
limbs of the trees. For trees in foli;1ge l pout'1d to 40 gal
lons of water, but this will kill only the very tender in
sects, and stronger than this will burn the foliage. 

39. Naphthaline, Gum Camphor, Moth Balls-
All these are simply repellants; that is, the odor from 

these is disagreeable to the insects and they keep away. 
Moth balls are a combination of the first two. They are 
used against museum pests, clothes moths, etc. (See 
Carbon Bisulphid.) 

40. Paragrene-
This arsenical insecticide contains too much free ar

senious acid to be good. It is sure to burn the foliage. 

(Cal. Bul. 126, 1899.) 
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4r. Paris Green-
Although there are several better arsenical insecti

cides, Paris Green is the most popular. In samples studied 
at this Station we find that even the Paris Green from the 
best manufacturers contains at times a great deal of un
combined arsenic. Therefore, it is to be expected that 
some persons get better results than others in its use. 
Some will have the foliage burned very badly and others 
not at all. In another part of this bulletin the analyses 
of samples of Paris Green are reported. It would be well 
to study the figures there given before purchasing one's 
next supply of Paris Green. 

Arsenical insecticides are used to combat the various 
insects that eat the foliage and the fruit. 

Paris Green may be applied either by dusting or spray
ing. In dustmg. to prevent the Paris Green from being 
applied too thickly at one place, r pound of Paris Green is 
mixed thoroughly with 25 to 50 pounds finely slaked 
quicklime or cheap fl.our. This is dusted over the leaves 
of the vines, trees, etc., in the early morning when the 
dew is on. ,For methods of application see page 154. 

In spraying use l pound of Paris Green; 
2 to 4 pounds of fresh lime; 
160 to 200 gallons of water. 

Slake the lime gradually, sprinkling m the Paris 
Green, then add the rest of the water. (Mass. Bui. 8o, 
l9Q2.) 

Or, make a paste of the Paris Green and water and 
then add to. the mixture of lime and water. 

42. Petroleum-(See Crude Petroleum.) 

43. Potassium Sulfid-
A stock solution is made as follows: 

FORMULA: 

Potash, 32 pounds; 
Sulphur, finely ground, 37 pounds; 
Salt, 2 pounds; 
Water, 50 gallons. 

' ' ' 
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The potash, sulphur and salt may be mixed together 
m a large metal tub with a little water; the chemical ac
tion will make it boil. For spraying dilute with 100 times 
as much water. It is used against the active stages of the 
reel spicier. Three applications at intervals of one week 
kills the eggs and moulting forms. (Cal. Bui. 145, 1902.) 

A solution, which loses strength upon standing, is 
made by mixing ,0 to r ounce potassium sulficl (Liver 
of Sulphur) in one gallon oi water. It is used against 
surface mildews of gooseberry (Cornell Bul. 188, 1901), 
rose, etc. 

44. Pyrethrum-
This is the ground-up flowers of the Pyrethrum plant. 

It loses strength unless kept in a tight can or jar. °VIThen 
burned in a room it will destroy mosquitoes, flies, fleas, 
cockroaches, etc. It may be used as a spray, 100 grains 
of powder to 2 gallons of water. 

45. Resin Bordeaux-(See under Resin Lime Mixture.) 

46. Resin Lime Mixture-
As a fungicide or an insecticide this mixture is not of 

itself very useful. Some plants, however, have a smooth. 
glossy epidermis; the Resin Lime Mixture, added to a reg
ular fungicide or insecticide, acts as a carrier, and insures 
the sticking of the necessary poisonous ingredients. 

FORMULA: 

Pulverized resin, 5 pounds; 
Concentrated lye, I pound; 
Fish or other. animal oil, T pint; 
Water, 5 gallons. 

Place the oil, resin and one gallon of hot water in an 
iron kettle and heat until the resin softens. Then add th~ 
lye and stir thoroughly. Now add 4 gallons of hot wate: 
and boil until a little will mix with cold water and give 
a clear, amber-colored liquid. Add water to make up tn 

5 gallons. Keep this as stock. 
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Paris Green Resin Mixture
Resin stock solution, l gallon; 
Water, 16 gallons; 
Milk of lime, 3 gallons; 
Paris Green, y;2-pound. 

This is an excellent remedy for cabbage worms and 
other caterpillars on cabbage, cauliflower or turnips. 
Cauliflowers must not be sp1:ayed after the "flower" is ex
posed; cabbages may be sprayed when the plants are 
one-third grown and again just before the heads are 
formed. There is then no danger to the consumer from 
such treatment. 

Bordeaux Resin-The Bordeaux Mixture is made in the 
usual method (liquid form), then 2 gallons of the stock solu
tion is added to every 48 gallons of Bordeaux, the whole be
ing stirred. It is best to dilute the stock resin with 8 parts 
of water before adding to the Bordeaux. That is, in pre
paring· a so-gallon barrel of mixture, the copper sulphate 
and lime are diluted enough to make 40 gallons, after 
which 2 gallons of stock resin is diluted to IO gallons and 
then added to the Bordeaux Mixture. 

This is an excellent remedy for Asparagus Rust. 
(N. Y. Exp. Sta. 188, 1900.) 

47. Resin Soap-
This substance may be used against plant lice and 

other soft-bodied sucking insects. It may also be used, 
like the preceding substance, with Paris or Bordeaux, to 
make these stick to glossy surfaces. 

FcnnIULA No. l: 
Resin, 2 pounds ; 
Caustic soda, l pound; 
Tallow, l pound. 

Dissolve the soda in l Y:2 gallons of water; then add resin 
and tallow and dissolve them by applying a moderate degree 
of heat; add water enough to make 3 gallons. 

Before using dilute l pint of soap with 16 pints of water. 
This is a summer wash. (Col. Bul. 71, 1903.) 
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FoRMULA No. 2: 

Resin, 20 pounds; 
Concentrated lye, 4 pounds; 
Fish oil, 20 pints; 
Water, mo gallons. 
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Place the resin, lye and oil in a kettle with sufficient water 
to cover them to a depth of 3 or 4 inches. Boil about 2 

hours, making additions of water, until the compound looks 
like very black coffee. Dilute to one-third the final bulk 
with hot water or with cold added slowly over the fire, mak
ing a stock solution that must be diluted to mo gallons when 
ready for use. This is a winter wash. 

48. Saccharate of Copper-
This fungicide is used extensively in France in place of 

Bordeaux Mixture. 

FORMULA: 

Copper Sulfate, 4 pounds ; 
Lime, 4 pounds; 
Molasses, 4 pints; 
Water, 25 gallons. 

Slake 4 pounds lime and dilute it with water. Dissolve 
4 pints of molasses in a gallon of water and mix with the 
lime. Stir thoroughly and let it stand a few hours. Dis
solve 4 pounds copper sulfate in IO gallons of water and 
pour in the lime-molasses solution while stirring briskly. 
Allow the mixture to settle. Draw off the clear greenish 
solution for use. (I\Iass. Exp. Sta. Bu!. So, 1902.) 

49. Scheele Green-
This is not the same as Green Arsenoid. Scheele Green 

is entirely worthless as an insecticide, because it contains 
so much soluble arsenious oxide. 

50. Soap-
This is quite valuable as a contact insecticide. 

Use I vary soap (roe. size), I bar;. 
'Nater, 15 gallons. 
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Apply warm, as it thickens on cooling. It is recom
mended for Rose Mildew, "Red Spider," Plant Lice, etc. 
(Am. Gard., Feb. 8, 1902.) 

51. Sulfur-
Sulfur, applied as flowers of sulfur, dry, through a 

blow-gun of some sort, or mixed in water or soap solution in 
the proportion of an ounce to a gallon of the liquid and 
applied as a spray, is especially destructive to ''red spiders.'' 
(Col. Agr. Exp. Sta. Bui. 71. 1902.) 

52. Tobacco-
This is a very important contact insecticide. In the form 

of fine dust it is excellent for bearing trees affected with 
root-lice; two-thirds inch oi surface earth is taken away from 
around the tree and r y~ to 2 pounds of dust is evenly scattered 
over the surface and aiterwards covered with earth. The 
first application should he made in June, and if necessary 
repeated in August. (Md. Agr. Exp. Sta. Bui. 65, 1900.) 

It may also be used in 'the form of dry stems against root
lice by applying it in the same way as the dust. 

As a decoction of the stems it may be used as a spray 
against plant lice; or first spray with water and then 
sprinkle with the dust. (Col. Bui. 71, 1903.) 

The decoction is also goocl for lice on cattle. 
Tobacco smoke, when generated in an enclosed space, is 

fairly successful in combating plant lice. 

53. Turpentine-
Similarly used a~ Benzine and Gasoline. 

54. Whale Oil Soap-
This is good in combating scales in family orchards or 

in old commercial orchards. It is too expensive, however, 
for general use. (Ga. Exp. Sta. Board of Ent. Bui. 5, 1902.) 

For the winter spraying of scales use: 
2 pounds of the soap to each gallon of boiling water. 
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For pear slug use: 
;'i-pouncl to r gallon oi water. (Iowa Bui. 50, 1902.) 

For plant lice use: 
I pound to 8-10 gallons of water. (Col. Bui. 71, 1902.) 

55. White Arsenoid-
This is Barium Arsenite. As an insecticide it is very 

unsatisfactory in California, because it is so soluble, an cl. thus 
is injurio11s to the foliage. (Cal. Bui. 126, 1899.) 

SO}ll:.: OF THE .MORE IMPORTANT FUNGOUS 

DISEASES AND INJURIOUS INSECTS, 

WITH THEIR REMEDIES. 

Anthracnose of Grape-
Before buds open in the spring use No. 29. Repeat in 

3 to 4 clays to cover the untreated portions. 

Anthracnose of Raspberry-
Before buds open use No. r7. 
Cut out infested canes. 
\\Then growth has commenced use No. 9. Repeat at 

inter\'als, one to three weeks. 

Ants-

Aphids-
See Nos. 31, 35, 52. 

· See figures on page 58. 

Apple Tree Borers-
See figures 25 and 26 on page 55. 
Paper wrapping or deterrent washes should be combined 

with the digging-out process. In California carbon bisulficl 
has given \'ery satisfactory results. 
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Army-Worm (Fall)-
Frequent rotation in crops which will ad.mit of fall plow

ing. 

Asparagus Rust-:
See No. 46. 

Bedbugs-
See No. 19. 

Black Knot of Plum-
Cut out and b~rn. Before buds open treat with No. 17. 

When buds open treat with No. 9. 

Box Elder Bug-
If in great numbers they lessen vitality of tree. Use No. 

3 l to kill young bugs. 

Buffalo Tree-Hopper-
See figure 2 l on page 52 ; also figure 68. 
Cleanliness must extend to fence rows and adjacent fields. 

As a rule thoroughly cultivated orchards are never bothered. 
Caustic washes. 

Cabbage Worms-
See Nos. 41 and 27. 
Flour sprinkled over leaves is said to be beneficial. 

Cabbage Maggots-
If injury is started little can be done. 

will kill a few of the maggots. Best 
paper collars on recently .set plants. 

Chinch Bug-
See text of Report. 

Codling Moth-'-

Carbolic soap wash 
preventive is tarred 

See figures 62% and 62.0, pages 75 and 76. 
No. 41 immediately after blossoms have fallen. 
Same in 7 to IO days thereafter. 
Bands on trunk and examination of same every 5 to 6 

days. 
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Cucumber Beetle (Striped)-
Keep. plants thoroug·hly covered with No. 9 or 41, dry. 

Curculio-
See text of Report. 

Currant Worms-
In early part of season No. 4I. After this No. 27. Spray 

often. 

Fire Blight or Pear Blight-
Cut out and burn before blossoms open. 
In June cut out infected parts again and burn. Cut 6 

inches below blight. After blossoming, cut out again. Prune 
and burn cuttings before leaves drop. Spraying with No. 9 
checks a little. . 

Flax Wilt-
I t is claimed that treating the seeds by sprinkling No. 23 

is beneficial. Clean and grade the seed. After treatment 
with formaline the seed must. be handled immediately until 
it is found to be dry. The practicability of this method has 
yet to be demonstrated. 

Fleas-
See No. 19. 

Grasshoppers-
See text of Report. 

Hessian Fly-
See text of Report. 

Mildew of Cucumber, Squash and Melon
Spray with No. 9 every ten days until frost. 

Onion Smut-
Sulphur and air-slaked lime in equal parts; applied in the 

drill with the onion seed, is very effective. (N.· Y. Sta. Bui. 
182, 1902.) 
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Onion Maggots-
May be destroyed by an application of carbolic soap 

wash, and attack may be warded off by sprinkling sand 
moistened with kerosene along the rows when the young 
plants are coming up. (E. P. Felt, Country Gentleman, 
June 25, 1903, page 551.) 

Plum Gouger-
See text of Report. page 89. 

Plum Pockets-
N o effectivi:: remedy. Evil lessened by cutting off and 

burning all affected parts. 

Potato Blight-
When vines are young spray with No. 9. Repeat at in

tervals of two to three weeks during season. 

Potato Scab-
See Nos. 19 and 23. 

Rot (Brown)-(ivlonilia fructigena.) 
Gather and burn all mummified fruits in fall or earl)· 

spring. Gather all fresh fruit showing signs of decay and 
burn. Spray with No. 9 up to 3 or 4 weeks of ripening; then 
spray with No. 15. 

Rust-
See No. 23. 

Scales-

Smut-

See figures 22, 23, 24, pages 53 and 54. 
See Nos. 28, 3I, 35. 

See No. 23. 

Sow-Bugs in Hothouses-
Slice juicy potatoes, sprinkle with Paris Green and leave 

them in places frequented by the bugs. (Bul. 18 (N. S.). p. 
98, Div. Ent., U. S. Dept. of Agr.) 

' 
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Squash Bug-
1. Protect by netting. 
2. Excessive seeding. 
3. Good culture. 
4. Clean culture. 
5. Hand picking in early morning. 
See also page 159. 

Tent Caterpillars-
See text of Report, pages 63 and 64. 

Woolly Aphis-
See Tobacco, Kerosene Emulsion, etc. 
See Nos. 30, 52. 
See pages 50 and 58 of Report. 

LDENTIFTC\TIO~ OF INSECTS. 

1~5 

\Ve have below listecJ some of the more important inqumes 
11·hich have reached us regarding insects during the year. These 
inquiries 1Yere not always accompanied by specimens, although 
leaving no doubt in the mind of the Entomologist as to what the 
pest under discussion was; at other times the specimens sent 
were so badly crushed (notably plant lice) that, although in a 
general way it was evident from text of letters what the insect 
was, "Grain Plant Louse.'' "Plum Aphis,'' "Apple Aphis,'' etc., 
one could not with safety give the scientific name for the genus 
and species. The Grain Plant Louse, for instance, about which 
many inquiries were sent in, may· have been Ncctaroplzora C!'rcalis 
or N. granaria, or something else. The desired end in all cases. 
however, was attained by the correspondent receiving the com
mon name, when not known to himself, and remedies, when rem
edies were asked for. The subjoined list presents an interesting 
calendar as to the first appearance of certain pests, their com
parative abundance and their continuance through the season. 
For instance, our first compiaint of i\pple Aphis ("Green Aphis") 
came in April. It may be said in passing that severe cold 
weather, with some snow and ice, at this time killed these early 
hatched lice far better than an.1· treatment man might have given. 
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In June various Aphids or Plant Lice, not including the Grain 
Plant Louse, began their serious work and kept at it during the 
summer. . The Currant \Vorm appeared on the scene in May 
and was heard from occasionally during :May and June. Cut
worms began to call for attention in May, as did insects affecting 
strawberry plants, notably the Strawberry Weevil and the Flea
Like Negro Bug, both of which were heard from in June. In 
May, too, \Vhite Grubs, the larvae of different species of Lach
nosterna, began their ravages, attacking this year, barley and 
wheat as well as lawns, and being heard from as late as At1gust. 
They were unusually severe this season. The. Striped Cucumber 
Beetle made his first bow just as the curtain was going down on 
the May record. 

Our old enemy, the Chinch Bug, which I found issuing from 
winter quarters in April, began to be heard from in July (Stearns 
county), and from that time on was in evidence through the 
mails until the encl of the first week in August. The Grain Plant 
Louse or Grain Aphis began to call for postage stamps about the 
middle of July, frightening many farmers, who thought in some 
cases that their entire wheat crop was threatened. Parasites 
kept this pest within bounds, and it did but little damage, al
though during 'the latter half of July and into the first week in 
August it was frequently heard from. Our most serious pest, the 
Hessian Fly, added to the Entomologist's mail from July I Ith to 
September 9th. 

' . 

'· 



DATE.I NAME. I POSTOFl•'ICE. I CO~NT~.__11 ____ INSECT IDENTIFIED. REMARKS. 

April 
April 
April 
April 
May 
May 
May 
May 
:\fay 
May 
May 
May 
May 
:\Tay 
May 
May 
May 

June 
June 
June 

June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 

151'.'rof. McDermott. ....... ·: ............ ·I· ................ I Oyster shell scale-Jlylilasµis pomorum ..... \ ................................ . 
24 Fred Mohl ...........• Adrian ........... Nobles .......... Apple aphis ................................ I ........•....•.•.••...••..••••••. 
27 Mrs. Belle Angus ..... Garfield .......... •Douglas ........ Galls ...................................................................... . 
28 G. A. Anderson ....... Renville .......... 1Renv!Ile ........ 1

1

Apple aphis ............................... 1 ........••..•..•..........••..••. 
2 N. N. Monsen ........ Cannon Falls. . . 1Goodhue ........ "Red S~ider"-!'drar;yllw.l ................ ·]On house roses. 

11 C. E. Older ............ Luverne ........ I Rocle .......... 'i\Voolly aphis-S. lanigu " .............................. , .................. . 
12 Thos. E. Cashman .... Owatonnrr ...... Steele ........... 111ufLllO Tree hopper-01rcsa ............................................... . 
22 Dr. H. Jones .......... Preston........ 

1
Fillmore ........ Cun ant SclW Fly-Ncmatus ribL"sii .......... ................................ . 

~~Mrs. J. IV. Nabon .... \Vhite Bear Lo1kP I Ramsey ......... Cu~ \Vor~ls ....... ·: .............. .. ,. ....................................... . 
2, Un D. Miller ......... Broolr Parle ..... "Pme .......... Str..Lwberry \VeeviI-,lnthonomus signaws .. ................................ . 
2~ E. \V. Olsen ........... \Vinthrop.... Sibley ............ Ants and Plant Lice ...................................................... . 
:!G.Henry Grinde ......... Hinckley... il'ine ............ !8tr:nvllerry \Veevil-..tnllto11011111s signatus . ................................. . 
2U B. S. Bennett. ......... Fosston ........... 'Poll<. ........... 'l\l'ire \Vonns ............................... In wheat. 
2!liF. J. Keashing .. ·" .... Elk River ......... 'Sherburne ...... Scalc-L1ca11i11m ........................... On oleander. 2fii°· F. Trace ............ Sauk H.apids ..... j Gen ton ......... /~:1rrant. Worms-Ncmotus '1'ibcsii .......... · 1 · ............................... . 

2~.H. Cnppen ............ Langdon ......... :\Vashrnglon ..... 
1

\\ lule Grubs-Lacl!nos.tcrna ................ In barley. 
29 Dr. :\I. H. Reynolds ... ,St. Anthony Park.1Ramsey ......... Eggs of Mallophaga ....................... On fowl. 

:J. A. Lindig ........... St. Anthony Pal'k .\Ramsey ......... 1,SLriped Cucumber Beetle-Diabrotirn vit-, 

I 
'I 1111/11 ..................................... On Hubbard squash. 

2
1

Prof. S. B. Green .. ·.· .. St. Anthony P:1rk.:Ra1nscy .... ..... Flea-like Negro Bug-Oorimdama ..... ..... On strawberries. 
31Mrs. Laura S. Cowl!ng ~t. Paul .......... !Ramsey: ....... ·1Blacl;. Ants ........ ·::_:_··:'.'. .... : .. :: ...... ............. :: ., .... ;,·. ·,· .... ·; ... '. 
3J. D. Conan ........... Ely ............... :St. Louis ........ Dnaiicated Buprest1s Dicuca <11vr111cata ... Said to be b1tm 0 o,( lea\ es o. 

I Poplar." 
4,N. P. Clark ............ St. Cloud ......... iStearns ......... :Plant Lice ................................. On turnips. 
4'Mrs. Agnus Hudson ... Lake City ........ i Wabasha ....... f Cecropin. MotJ:-A'.facits crcropia .. " .................•....... ·: .............. . 
4 H. G. Westman ...... Sandstone.... . .1Pme ............ 1Strawberry \\ eev1I-,L11lho110111us s1011atus ... ................................ . 
5 George Crippen ....... Cottage Grove. 1wa~hington .... 1\Vhite Grub-J,ochnostcrna . ................. In wheat. 
n Mrs. Wallace .......... Minneapolis ...... Hennepm ....... ]Crrbbage Maggot .......................................................... . 
!l Herman Bqettcher .... \Vest St. Paul . 1Dakota ......... 1C.ibbage Maggot .......................................................... . 

10 :\IcConnon & Co ....... \Vinona .......... 

1

\Vinona ........ .<Grasshoppers ............................. PG!son for. 
13 Robert \Valclron ....... Minneapolis ...... Hennepin ....... 'Plum aphis ................................................................ . 
15 W. S. l!'oster .......... Milaca ........... :\Iille Lacs ..... ICuJTant \Vorms-N. ribcsii ................. ................................ . 
1r,IJohn Stevens .......... Glenwood ........ (\Vis.) .......... l\Iite ....................................... Working on potato bug. 
1~11•'. E. McGregor ....... Crookston ........ Polk ............ Elm-aphis-S',cliizo11rn1·a amcricana ... ........................................ . 
n Mr. :Moore ............ Spring Valley .... Fillmore ........ Plant Lice ................................. Ion fir balsam. 
211C. N. Green ........... I Brook Park ...... ·I Pine ............ Str iwbcrry \VeeviJ-,l11l/io11011111s signatus ... ............................... . 
24 J. A. Schmitz ......... St. Paul. ......... 1Ramsey ......... ~r iple "cale-P11hinario ;1111!unrrobi/is ..... .. Ion box elder. 
24 J. N. Babcock ......... Benton Harbor ... (Mich) . . . . Cottony M,1ple Scale-P11lvmaria innumera-

' I ''''" .. • • ............................................................ .. 
Scurfy Barlr Louse-Cllionaspi' furf11rnR... . .............................. . 
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DATE.i 
I 

NAME. POSTOF:B'ICE. COL'NTY. INSECT IDENTIFIED. REMARKS. 

June 
June 
.June 
June· 
. July 
July 
Jul)· 
Jul)· 
.July 

,JU])· 
Jul)· 
.flll) 

J11l.1 
Jul~
.Tul \. 
.1111)· 
J Lii) 
.ful.\· 

,I tl.1 
,l 1 1ly 

.I Li J\· 

.Ju(\· 

.I u!~-
• 1 ul)· 
.July 
. )'1])' 

.Tuly 
Jul\· 
.fitly 
.fuly 
July 
J>1ly 
.l1il)' 
J1:], 

----· 

2G'F. E. Smith ........... Pine City ......... Pine ............ Lice ...................................... On plums. 
21,Mr. Wellington ........ St. Anthony Park. Ramooy ......... Potato "Bugs"-Dorypllora dccc111-li11cata •.. •.••...•....•.•.••...•....•...... 
21:11. M. Jewett .......... St. Paul. ......... Ramsey ......... Elm Tree Louse-S. amcricann ............. ................................ . 
~l::\1r. Herbst. ........... Sparta ............ (\Vis.) ........... Flea-like Negro Bug-Cori111c/w1ia .......... ................................ . 
lli Mr. Frye .............. St. Paul. ......... Ramsey ......... Fleas ...................... · ............... Remedies for . 
Jt>,;\Jrs. L. von Lars ...... St. Cloud ......... Stearns ......... Chinch l3ug-Blissu.~ /1•t1covt nis ............................................ . 
11 A. A. Wilson .......... Brownton ......... McLeod ......... Hessian Fly-0. ci<lomyia <lest rue/or ......... Bad in wheat. 
1: Yictor Stearns ........ Duluth ............ St. Louis ........ Apple aphis ................................................................ . 
11; I:. S. Mackintosh ...... Auburn ........... (Ala.) ........... 1Horned Corydalis- Corytlalis 1.·or1111fr1. ...... •..••.....•... : ..........•••..... 

tr .-\. B. James .... •• 
1
1Langdon .......... Washington ..... ;1 g~~l~

11~~~is'.'.'.'.'.·.·.-.'.'.'.'.'.'.·.·.-.·.·.-.'.'.'.'.'.·.·.-.'.'.'.: 11: ': :: :: :: : : : :: : : : : : : : :: : : : : :: : : : : 
~" 1.;JJ1•n E. Lawson: .... New L<?ndon ...... St. Louis ........ 

1
Chinch J~ug-11. 11 !'-"O.ptcnrn ..... : ......... ...•................................ 

~Ii J1•well Nursery l n .... Lake City ......... \Vabasha ....... ,Yellow Spotted \\ illow Slug-,\rnwl11s v111-
i Ira/is .................................... On willow. 

~" l'eler Behmm1 ....... .,Robbinstlale ...... Hennepin ..... -IBlacl<-c Owlet Cut \Vorm--Xoctua-c-11ir1rum ... .....•..•.................... 
~1 ', J ."lrn Bryant ......... · /Molley. . . ..... :\1or;isnn ....... -!'fort?ise Bc_etle-no~~_ida IJi-.color . . ._. ·: ...... On wild morning glory. 
_1 , to Sheffield... . . Moorhead ........ Cla> ............ 

1

Stalk B•ire1-lfyd101ufl (Go1ty1111) 111trla ...... .............................. . 
cl D D. Storms . .. . . . 1Cleanvater. .. Wright ......... Chincll Bugs-ii. lcucoptcrns ............... ............................... .. 
cl \<1olph Klrnger ...... ,Crookston . Polk ............ Grain Plant Louse ......................................................... . 
~I II. 0. Falk .......... AlexanClria · Dougla!O ......... 

1

Grain Plant Louse......... . .......... At Hawley, Lake Echo, 
Belleview. etc. 

~.:I·:.\ llult.... .. ... Delhi..... .. .... Redwood .... 

1

Grain Planl Louse.... .. ... .. .. . . . .. ................................ . 
~--: 1' .\. Rasn1us!-'e11 ...... Red \Ving ....... Goodhue ....... Gad F'l1es-l'l1ryHops ws/11<111" . . . .............................•....... 

_ Gad Flies- ('/11//'0/J8 111ticitlat11'.. 14 ... ................................ . 
:..!.-1 .J ~. Gi111elso11 ......... Bellevie\V... . . Blue Ectrth .... Gr.1111P.l111t Louse. . . . . . . . . . . . . . .............................. . 
-~: • . -\I ~ert Hanson ........ Litchfield ......... Meeker. . . . ... Ch inch Bugs-/J. Zr ucoptr111'. . . . . . . . . . . ......•....•...................... 
~•I 1. \\'aclsworth ........ Glencoe ........... McLeod. .l\Vhite Grubs-Lacl111ostcrna rugosa ......... In lawn. 
~• E. J,. Hacking ........ Grand Rapids .... Itasca... .iGrain Plant Louse ........................................................ . 
~I l' Uoughcrty, .Jr ...... l\Iaple Lake ....... \\'right.. Chinr.h nugs-11. lt'ltCO]J(rrns... . .....................................•.•... 
~ ..... 11 ~- JZr:i11tz .......... Georgeville ....... Stearns ........ · IChinch Bug·s-H. fruropltTU8 ...... ......................................... . 
~ 1 ;1'llrge Schneider ...... Brownsville ....... Houston.... . . IChinch Bugs-B. lcucoptcrns ................ ................................. . 
~, 1-:1lllte Donde .......... Batlle Lake ...... Otter Tail. ..... Gr:iin 1-'lanl Louse ......................................................... . 
~· .J ;tmes I-Ianna...... Forest City ....... i\:Teeker ......... IChincl1 Dug:-:.-n/is.1.;us lr1{('0J)/c1·us ........... ......••••.............••......•. 

~~. :i \L fi~:,'~·,:i~i,'s'. . ·.· .· '.'. t!;~~~i; '. '. '. '. '. '. '. '. '. ·.: ~~~k: : : : : : : ... : : I g~~ ::~ ~)~ :~ ~ [ '.~: ::~~: : : : : : : : : : : : : : ... : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : .. 
~!· < 'IJ.•s. J. E~tlund ...... 1-::enneLly .......... Kittson ........ · !Lice ...................................... On box elder . 
~!t I•' ,I. Holtz ............ Dawson .......... L01c qui Parle ... Hessi:1n Fly-Crci<lomyia destructor ......... ................................ . 
c!l,,fo,_ Tagley ........... l\frntnr....... Polk .......... :Grain Plant Louse ......................... On wheat. 

l'rngabun1l <~a II Louse-/'< m11liir1inu.<J ffl!/ff· 
1 l11111di ................................... On cotton wood . 
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---- -----
Jul)· ~:!I larland \\'. J';ig<' ..... :Northfield ........ IRice ............ Grubs-Laellnoslcrna ........................ On lawn. 
.July 

c .July 
,July 
. July 
.Jul)· 
Aug. 
:\\lg. 
Aug. 
Aug. 
Aug. 
,\ ug. 
Aug. 
. \ug. 
. \\lg. 
Aug. 
.\ug. 
.\ ug. 
. \ ng. 
.\ ug. 

_\Iii-'.,. 
..:\ ug. 

.·\ ug. 

:io C. Clough ............. •F•Js3ton ........... 'Polk ............ Grain Plant Louse ......................................................... . 
30 Norbert Mutzsko ..... · 1Bruwer\'illi_'· ...... :Todd ............ Chi!'. ch Bugs-JJ. lt'11co11tr'/'11., ................ .........................••...... 
:n .John Ness ............. Underwood ....... !Oller T'1il ....... Grain Plant LouS€ ......................................................... . 
31 L. J. Sheldon .......... ,Paynesville ....... ]Stearns ......... Chinch Bug-H. leuco[lf1'1'11s ................. ................................ . 
:nl_ \Vm. F. J·cwson ....... JMankalo .......... 

1

·Blue Earth ...... \Vhi.te Grub-1._achnoslrTnrr ........................ : ., ................ : ....... . 
3'Dr. A. P. Stewn,rt ...... 

1

0watonna ........ Steele ........... Sphmx Caterpillar ......................... Paras1t1zed by Bracomd. 
:>, F. \V. Ghering ......... Milaca ............ Mille Lacs ...... Chin ch Bug-JI. /1'11copfr'l'11., . ................•.•.•..••.•.•.••..•...••••....... 
Bi Gordon N. ·MorsP ...... Sa.uk Center ...... Stearns ......... Chinch Bug-II. lr'1u·o1itr'/'11., ................................................. . 
3 Bowing Bros .......... !St. Cloud_ ......... 

1

1Stearns ......... Chinch Bug-II. !l'!lcopfr'/'118 .......... ..............•............•........•... 
3 John Kohr ............ 

1

1MontcYidco ....... Chippewa ....... Hessian Fly and Grain l'l:rnt Louse ...................................... . 
4 Xorthfield News ....... Northfield ........ Rice.; .......... \Vhile Grubs-/,ac/i11osll'n1r1 l'U!I""" ......... In lawn. 
4 H. P. Stanchlielil ....... Foreston ......... -I Mille Lacs ...... Ch inch Bug-IL lc11co1itr'l'11-' ................. •••.••••....•.••..••••.•••.•...•. 
5 H.P. Swanson ......... Pillager ........... /Cass ............ Chinch Bug-JI. l1'11co1it.rT118 ............... ...•••...••••••..••••••••.••••...•. 
G G. F. Freeman ........ ; Angus ........... - !Polle ........... Tortoise B~etlc-Chclv11wr1,1w . .................. · ............. · · · ... · · · .... . 
lJ S. C. Brace ............ 'Mabel. ............ !Fillmore ........ Saw Fly larva ............................. On evergreens. 

11 :\. J. ll a gen ........... I Hendrum ......... Norman. . . . . . . . Cecropia Silk Worm-.! ttacus cccropia . ....... " .. : ... · · .. ". · ·: . · · · .. · · · · · · .. · 
12.l>r. l.{. Schi!Imalln ..... !St: Paul. . ._ ....... ·1Ramsey_. ........ lmpor!'ed i:ocusti1l_-1Ji18/rro1111lf·11r· .......... InJurrng orcl.11ds HI greenhouse. 
12 :\1 rs. Burdick .......... 

1 
.\Imneapol1s ....... Hennepm ....... Gall F lv-CcrHln11111w . ...................... On box elde1 . 

J7 Dr. U. R. Christie ..... j Long Prairie ...... Todd ............ "Worms" ...... : ......................... On bl_ack and white oak, nc 
1 specimens. 

17 \\'. S. Jone' ........... 1 Dassel. .......... -1Mecker ......... Black Ants. . . . . . . . . . . . . . . . . . ............ · · · · · · · · · · · ... · · · .... · .......... . 
21 Ur. Burnsiclf• l•'oste1-.. St. Paul... . .. Rams<;y ......... Muscld or Oestrid lan·a--(Rcferred by Co- In pustules on chil1l's face, neck 

quillet to G1rntrop7lil11' 1plipsalis, FrenC'h.) hCLnds, et<' 
ell CC:. L. Chi isl1e . . . . Long Praine. ., Todd ............ Orange Striped Oak \Vorm-.tnisota 81 na-

. torin . . . . . . . . . ........................... On red oak. 
Sept 
S1"pt. 
S··Jd. 
Sep! 
()Cl. 

ll F. B. Rathbun ......... Corvuso ......... [.\Ieeker ......... Hessian Flv-C. destructor ................. Yi wheat crop irJst. 
c~ :\[rs. Flora 'l'hay1•r... Canova .......... (S. D.) .......... Plum Gouger-Uoccotorus &cutcllaris ........ ................................ . 
c~ A. Norling ........... :Svea ........... ···1Kandiyolli. Hessian Flv-0. destructor .................................................. . 
:27 .Tohn Brown...... . . . 11 :\1inneapoli~ ....... H0nnr--:pin.. Lnrva-JasOinadcs ............................................. · ··· ........ · 

!l .T. F. Kingmcn. . ..................... , . . . . . . . . . . . . Rat-tailed Larvfl-Erislalis ................ 
1

Found in water in deserted 
- · woodpecker's nest. 

Oct. 

( ll'l. 

.'\I I\"• 

:--;,.,. 
XO\-. 
1l('1' 

lG Dr. Lee ................ :\finneapolis ...... ·Ilennepin ....... Caterpillar or . .\clwmon Sphinx-P/li/0111))('-I 

:11 .\. B. L:nderwood ...... Lake City ........ ,,\Valinsh;-i ....... 1<'/;:;~ho<~~;~~::'.:m ......................... '. ·.-.·.·.·.-.·:.°.·.·.·.-.·::.·.]::::::::::::::::::: ~::::: :.: : : : : : : 
'.I.\. Guillemin ........... Granrt 11cflclO\\· ... ' ................. ,Earth Worm ............................... on cabbage; supposed by corrc· · ' I 1' spondent to be pol5onous. 

11> .J. H. Stflir...... .,Crookstrm ........ iPolk ............ \Yhite Fly-..tlrurodl'R ..... ................. On f\Ichsia. 
11 .-._ A. 1' ing.. .•Spring V<llif-~· ..... ! .•••..•••....•.. Snow~· Tree Cricket-Ocran thus t1ivrns ..... I ................................ . 
~ c. M. Loring._:'.:_·_·_·_._._._· :'.!inne.'1_11~1i.~ ... :· !_Hc11ne1~]1.:_:_· :c :· Tree_!:lOI_>[J_er::::-_F,nc~l'l!_IJ/ll_l_b_ill".lala_,'.'..'.'..:..'. ._ . ._~~g_m'1sses_o_11_ J3It_tcr Sweet. 
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NUI<SERY INSPECTION. 

The fact that in the past other states could ship nursery stock 
into Minnesota with no restrictions whatever has been a stimu
lus to those of our citizens interested in horticulture to secure the 
passage of some law which would at least regulate this, particu
larly as some of the neighboring states and very many states 
throughout the Union will not allow stock to cross their borders 
without a certificate of inspection. Efforts in this direction in 
Minnesota have been a failure until this year, when the following 
bill was passed : 

. STATE OF MINNESOTA. 

THIRTY-THIRD SESSlON. 

H. F. No. 245. 

A BILL 

FriR AN ACT TO PREVENT THE INTRODUCTION AND SPREAD OF 
INJURIOUS INSECTS AND DANGEROUS PLANT DISEASES IN THE 
STATE OF .\IlNNESOTA. 

Be It Enacted by the J.cgislaturc of the State of J'1i11nesota: 

Section I. The Entomoiogist of the State Experiment Station is 
hereby constituted the State Entomologist and charged with the execu
tion of this act. He may appoint such qualified assistants as may be 
necess;;i.ry, fix a reasonable compensation for their labor. and pay the 
same; and their acts shail have the same validity as his own. He shall, 
by himself or his assistants, between the first day of l\Iay and the fifteenth 
d;i.y of September, in each ye,tr, when requested by the owner or agent, 
m· when he has reasonable ground to believe that any injurious insect 
pests or dangerous and contagious plant disease exist, carefully examine 
any nursery, fruit farm or other place where trees or plants are grown 
for sale. and if found apparently free from any injurious insect pests or 
dangerous or con!ag·ions plant discas<:'s, he shall issue his certificate 
statin~ the facts (good for one year unless re1·oked), and shall collect 
therefor a fee of five dollars ($~.oo) per dav and f'".JWnses. 



Sec. 2. The State Entomologist shall have authority, when requested 
by the owner or agent, qr when he has reasonable grounds to believe 
any injurious insect pests, or d;;ngerous and contagious plant diseases 
exist, to enter upon any of the grounds mentioned in section I. hcrcoi. 
public or private, for the purpose of inspection; and, if he finds any 
nursery, orchard, garden or other place, infested by any injurious insect 
pests, or dangerous and contagious plant diseases, he may, by himscli or 
his assistants, enter upon such premises and establish quarantine regu
lations. 

If, in his judgment. any inccct pests. ,or dangerous and contagious 
plant diseases may be erndicatecl by treatment, he may. in writing. order 
such treatment. and prescribe its kind and character. In case any trees. 
shrubs or plants arc found so infested that it would be impracticable to 
treat them. he may order them burned. A failure ior IO clays after the 
delivery of such order lo the owner or persons in charge to treat or 
destroy such infected trees or plants as ordered, shall authorize the 
Entomologist to perform this work by himself or his assistants, and to 
ascertaiil the cost thereof. H c shall certify the amount of such cost to 
the owner or person in charge of the premises. and if the same is not 
paid to him within 6o days thereafter he shall ccrtiiy the amount thereof 
to the county attorney, whose duty it shall be to proceed forthwith to 
collect the same of him in a civil suit, and return the amount so recov
ered over to the state auditor to rcirnbur.;e the state for the money 
expended. 

Sec. 3. \\Then nursery stock is shipped into the state accompanied 
by a certificate of inspection hy a Stale Entomologist from the state 
from which the shipment has been made, stating that the stock has been 
inspected and found to be free from any injurious insect pests, or dan
g·erous and contagious plant diseases, it shall be held prima iacie evi
dence of the facts therein stated, but the State Entomologist, by himself. 
or his assistants, when he or they have reason to believe that any such 
stock is nevertheless infested by any injurious insect pests, or dangerous 
or contagious plant diseases, shall be authorized to inspect the same 
and submit it to like treatment as that provided ior in section 2 hereof: 
and if, by reason of the failure for 48 hours of the owners of such stock 
to comply with the treatment prescri]Jcd, or to destroy the stock, if so 
ordered, the State Entomologist, or his assistams, arc required to per
form the work themselves, and it shall he the duty of the Entomologist 
to certify the amount of the cost thereof to the owner or the person in 
charge of such stock so treated or destroyed; ancl. if the same is not 
paid to him within IO days thereafter. he shall certify the amount thereof 
tn the county attorney oi the county in which the stock may be found 
in an affidavit. am! it shall be the duly of the county attorney to file said 
affidavit with the village, city or town clerk of the village, city or town 
in which such stock may be. and the same shall thereupon constitute a 
lien thereon. which it shall be the duty of the county attorney to proceed 
\1) c1)llert fj1rtliwit11 i11 ;1 l'i\'il :-:Pit. ;111d tii turn n\·e1- the :11111)11111 n'C<>\·c·rcd 
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by him in such suit lo lhl'. stale auditllr to reimburse the state ior the 
money expended. 

Sec. 4. lt shall be unlawful ior any person, firm or corporation to 
bring into the state any trees. plants. vines, cuttings and buds. commonly 
known as nursery stock. unless accompanied by a certificate of inspection 
by a State Entomologist of the stale from which the shipment is made, 
showing that the stock has been inspected and found apparently free 
irom any injurious insect pests, or dangerous and contagious plant dis
eases. 

Sec. 5. Any person violating or neglecting to carry out the pro
visions of this act, or offering any hindrance to the carrying out of this 
act, shall Le adjudged guilty of a misdemeanor; and, upon conviction 
before a justice of the peace, shall be :'med not less than ~~ro, nor more 
than $100 for each and every offense, together \\'ith all the costs of the 
prosecution, and shall stand committed until the same are paid. 

Sec. 6. All fees or other amounts collected or received by any per
son under the provisions hereof shall be by him forthwith turned into 
the state treasury to be paid over to the slate auditor to be added to the 
fund provided for combating injurious insects in j\'linnesota, and all 
expenses incurred in enforcing the prO\·isions hereof shall be paid out 
of said fund. 

Sec. 7. This act shall take effect and be in iorce from and after 
June 1, 1903. 

It will be noted that this is not a strong bill~ die Entomolo
gist can only inspect premises where stock is grown for sale, and 
then only upon request of O\n1er, or when he has reason to sus
pect the existence of dangerous insect pests or dangerous and 
contagious plant diseases. Still, it is a step in the right direction, 
and the law can be made more stringent when public sentiment 
and the horticultural interests demand it. 

At a meeting of official inspectors, held at Vvashington, D. C., 
in November, the writer was impressed with the fact that in the 
majority of states ·where fruit is raised the conditions are so much 
more serious as regards insect pests than in this state, that Oih~ 
is not surprised at the much more stringent inspection laws by 
which those states are characterized. Nevertheless, lest we feel 
too great a security, it must be noted that we have some pests 
here which are dangerous and should he kept most decidedly in 
check. notahly the \Voolly Aphis of the Apple. In the mean
while our law gives us a feeling of security, in that it is aim eel 
to pt-event the introduction of diseased or infested stock into :\Ii11-
1wsot;:i from other states. 



lNJ URIOUS INSECTS OF 1003. 

111 conformance V\iith the law, t\\"enty-fivc nurseries \\"ere in
spected this year, and the money receiYed tnrnecl over tn the 
State Treasurer, as evidenced by the following account: 

F. L. WASHBURN, IN ACCOUNT WITH ST.-\TE AND 
NURSERIES. 

1~JOJ. 

June 15. 

July 

July 21. 

.\ug. 12. 

Aug. q. 

Sept. 17. 
Sept. 18. 
Sept. 19. 

mo::. 
June 29 
Sept .. w 

Tot:il 

DEBIT BY CASH RECEIVED. 
No. of 

Name and Town. Cert. 

W. L. Taylor, Howard Lake................... I I 
D. M. Bowers. Howard Lake.................. 2 \ 

W. H. Eddy, Howard Lake ..... · ... ·. · · · · · · · · · 3 :
1

· 

J. vV. Beckman, Cokato. . . . . . . . . . . . . . . . . . . . . . . . 4 
John Eklof, Cokato. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 J 
J. P. Andrews, Faribault. . . . . . . . . . . . . . . . . . . . . . . 6 j 
0. F. Brand & Son, Faribault. . . . . . . . . . . . . . . . . . 7 \ 
"Mitchell Nursery Co., Owatonna............... 8 
Clinton Falls Nursery Co., Owatonna.......... 9 I 
Wedge Nnrsery Co .. Albert Lea ............ ··· IO ~I 
J. D. Richardson & Son, vVinnebago City. . . . . . I 1 

Fairmont Nnrsery Co., Fairmont............... 12 \ 

Freel Mohl, Adrian.............................. 13 I 
C. E. Older. Luverne. . . . . . . . . . . . . . . . . . . . . . . . . . 14 J 
Deephaven Nursery, Excelsior. . . . . . . . . . . . . . . . . 15 
Chas. Hawkins Nursery, Excelsior............. 16 
Freel Cowles, West Concord................... 17 
\V. E. Fryer, Dodge County. . . . . . . . . . . . . . . . . . . 18 
F. E. \Veld, Lake Sarah N nrscry, Rockiorcl. . . . 19 
A. K. Richards, Maple Plain. . . . . . . . . . . . . . . . . . . 20 

Frank Yahnke, Winona........................ 21 

Nels Ancl_erson, Lake City. . . . . . . . . . . . . . . . . . . . . 22 

John Hawkins, Rose Hill Nursery, Minneapolis 23 
B. F. Hoyt, St. Paul. . . . . . . . . . . . . . . . . . . .. . . . . . . 24 

L. L. May & Co., St: Paul. . . . . . . . . . . . . . . . . . . . . 
2

6
5 ~ 

2 ) 

Total ..... 

CREDIT BY CASH PAID STATE TREASURER. 

ca~h. 

$7.Ss 

52.65 

I.SS 
r.55 
2.50 

2 .50 

3-44 
3-44 
7.74 
9.06 
2.00 
I .50 

6.20 

$rnr.98 

$7.85 
94.13 

$ror.98 
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Jt will lJe rem em bcrcd that \\"e had very bad weather just be
fore and just after September 15th, and it was impossible to get 
into the nurseries for 11·ork at that time, hence the last few nur
series \\"ere inspected immediately after that elate. Furthermore, 
as an accommodation, the following nurseries 1vere inspected late 
in the season, the owners claiming that they were either away or 
unaware of the time limit set by the law: 

Hennepin Nursery, Mr. Higbie, Eden Prairie. 
:\lbert Lea ?\ ursery, Albert Lea. 
Minnesota State Nursery, Albert Lea. 
Mr. Sampson, Excelsior. 

The Je\\·ell Nursery Company. Lake Cit_\', \\·as inspected in 
the spring before the lavv went into effect. These names do not 
appear on the above list. and the parties have hec~n notified that 
here after inspection must he made within the date prescribed by 
the law. 

The nurseries have been found to be. for the most part. in 
excellent condition. remarkably free from serious pests, and 
showing by the very cle;m cultivation and the manifest actiYity 
therein a gro\\·ing interest taken in this line of work. The nurs
erymen, without exception, afforded the Entomologist every 
opportunity tu lllake examinations, and were in eyery \\·ay ex
tremely courteou~. This lllay be a good opportunity fot tlw 
writer to ex press hi~ appreciation of the kind treatment received 
at their hands. 

As intimated above. a little \Voolly Aphis was found, th':' 
usual quota of Green .:-\phis; some Buffalo Tree Hoppers and the 
small Green Tree Hopper. EJJ1poasca mali, Osborn, which has been 
extremely prevalent in many of the nurseries, causing the leaves 
to curl and checking the gTmYth of the trees. This is a difficult 
pest to combat and calls for some experimental work on the part 
of the Entornolog·ist next summer. As usual. Fire Blight was 
found in many of the orchards, but all nurserymen and orchard
ists appear to know the way to check that by proper pruning. 

In connection with Plant Lice the following suggestions may 
be of use to nurserymen. As is well known, the lice are so 
closely ensconced unrler the curled leaves that spraying does not 
ordinaril,1· reach them. .\ 11111cli more effective \\·a\", where the 
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trees are from two H; four vears old, let us say, is to have a man 
or boy pass the row 11·itl1 a !Jan the proper 

of kerosene or a mixture of whale oil soap 
<md water ancl tobacco extract. The latter is excellent for 
Bend over the affected hranchcs, them to ancl 

that This insures the lice 
being- thoroughly wet if clone S.cc 89. 

The present . laws of the other states and of 'A'·""·"" 

as far as can be ascertained at date of 
are appended for the inforrnati011 of uur frllit gro\nTs :rnd nur· 

servm en. 

of a State Board 

of ()f Curnmissioncr of Pres 

idcllt of :-\laLama State fl urt irnlt ural 
the Alabama T'uh1e,:lmic l nstitute. 

ancl thl'. Director of 
The Professor of flurticnl-

ture in lnst1rntc i~ maclc 
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unclcr clircctiu11 frurn the ·\'isits any part uf state when: 
arc to exist. Owners of infested trees arc notified 

him and treatment prescribed, the expense being borne the 
u\vner. A refusal tu comply with instructions of State Horticul
turist or of the Boarcl is a misdemeanor. C nla w f u l to sell, or to 
offcT for or to away 11·ithin the state, stock known to 

lw infested. The Stale Board, or its agents or employes, may 
eucr any in discharge of its duties. Provision is mack 
fur the introduction of clangeruusly injurious crop 
pests of all kinds from without the state. c\ll (Jr gifts, or 
sli · uf stock within the state must Le accompanied h1· :t 
ccnificalc uf 011 the of the Stale Honiculturis1. 
;\l! nursery stock shipped into .\labama must be acc:cmipanicd 
with a in the shape uf a certificate issued lw the lioanL 
Transportation companies or common 
to deliver nursen stock to a1w 
State of 

c'arricrs arc not allO\\'c'd 
within thr· 

hears t lie official tag (JJ 

ancl also 
persun, firin rir corpora

tion recci1·ing· stock not accompanied h1· a cntif-icatc is g·uilt1· of 

a misdemeanor and liable to fine . 

. \RIC\\'S.\S. The of the rncnt SLi-
tion is made, lJy la\\·, the State Tnspeclor. T!c exammcs mirs

eries upon of mvners, ancl certificates to such as 
are free from dangerous insects and plant diseases. He receiYes 
as fee for each fift\' acres or fraction thereof examined ancl 
all traveling- expenses, paid the nursenmcn. \:o stock can 
be shipped into the state ,,·ithout a certificate of at
tached thereto. 

CALTI<'OT<\:JA: \Vork is in of a State Commis-
sioner uf Horticulture, appointc·d b1· the C(J\'Crnor. His 
is fixed at $250.00 per month, Si ,500.00 per _1·var for tran·ling ex
penses, and can appo~n1 ;i clerk at $1.500.00 per annum and a 
Deputy Commissioner at a of $200.00 per montli. Ile is 
a11thorizcd to establish. nwinlain ancl enforce such q11arantinc 

as he deems nccessan-. T-lc 



and is empowered tu take any rnea1L; required to insu1~e 
horticultural interests. I-le is ex ufficio a rnembc:r of all 
Boards of Horticulture in the state. 

C.\-'\A[)_\: \ \Vith rdcrence tu :\la11itoba.) 

talion oi nursery stock. , irom the ['. S. nut allowed. 
This ruling, huwenT, does nut apph· tu planls, hc:r-
]Jaccons perennials, ~.tra\1·1JL·rries: herbaceous 

plants, bulbs and tubers and c·oflun7C'ooc!.1 grown in :lfin-

lll'.\o/o and Da!wtu. 
of tile alJun: st1JCk 111ust be furnig·atul at pon \Ji 

1.T1\ry ur in transit \\Vi1111ipcg, :\tan .. ior Dakota ancl :\finncsota 

stuck), e1·e11 if accompanied \\'itl1 cccrtificate of Im 
purtation,; lJy mail arc subject tu the same 

must be addressed StJ as tit enter Cana<Ll z!t a purl of 
c:mn, and the roulv liy \1hicl1 11·ill lw ,:J1ipped mu~\ ]Jc 
,.elated upu11 cad1 _\ll stock \d1ich is i1111nalure ur too 

iar ;1(h·a11ced ltJr -;ak frnnig-aiiun 11·lw11 rl'Cei1·(:d i-; not allm1·ecl 
lo ('llkr, and is held at risk uf shipper. Fu111ig·atiu11 houses in 
.\ l anitolJa arc upen fru111 _\larch 1 w .\ pril 1 in the 
-;pri11g-, and frolll Cktubcr tu Uecembcr in the fall. To 

lnsurc' ~afc . th<:'rcfor(', shipment must 1Jc made accord-

ingly. 
I 'ani1_'s impt)rtin;~· su,ck in 1·iolatiu11 uf the law are liable to ;1 

line of $200 for ('ach offe1bc, ancl tile stud: is deslro 

COLUlV\DO: The State Board of !Jorticulture 
count1· of nprsery stock: 
if these are in has to clisinfcc't or 
burn ur ship back into the county from wliich thn· carne. Said 
inspector has the power tu order c!isinfectecl all packing houses 
ancl nurseries and orchards found and the owner is lialJlc 

i£ he re! uses to 
1 iarticul ar. 

1\·ith the orders of the 

CONNECTICUT: State io, empowered Lo 

canse the destruction or proper treatment of infested trees and 
shrubs, and if owner or refuses to act after 
instructions from the State Entomologist he will be 
fine of not more than stock shipped 

lCl 



state must bear a statement 
, in aclditiun to the UTtilil:atc ()f 

fumi
a state 

cir [?;Ovc>r11rncn1 officer. J ri:-;pn·1i<111 uf nurseries at least unce a 
year is cornpulsury. ancl if 11u serious pests are present a certifi
cate tu that effect may lx g·iq·1i. T11e or his clcp
ulies may eiiter an1· 
wlien. in his 
and may order the mvner or 
the property suitable treatment or 
uwner recei1·es 11() cou1pensatiun fnllll the state. 
tu conqih· with the order uf ilie ;--:.1_;11e F111011 

fined not more than 

DFL \\\'.H~F: .\11 i1 

same. 'fhe 
and if lie refuse~ 

he 111a1· he 

1lie State 
iloard of 
once each 1· car. 
ccrtific:ite. _\Ii 

lure t<J inspect m1r~cric,; :t]i(I <J1·cl1;1nL at least 
':o :3t()ck c~:n he ;.;hipped into dw stale 11ithuut a 

stuck offered for sale ur must be fomi-

ion law. The J;rn· a jJCll · 

disca . .;cd 1111rscn· siock. Tliis Lrn-. howcn:r, can· 
Ccrtif!crl 1rnr..;crn1w11 lia1-c for furni-

, ancl those in s l1>orl1tio1h f all stock 
susceptible to San .J O'C' s,-:dc ;md s11cl1 other insects as can 1ic 
reach eel hy linlron a11iL'. acid )~as. obtain ccrtifi-
u1tcs from the State Ent()lllcilt "\Jani· 1rnr· 

scrvmcn nc\·cr lia \'C'. 1 lieir stock 

GFOECTA: \urscrics L>caterl within the Stale uf 
arc lwL\\·ccJJ :\ugTt~L ht <llld .\01·crnhcr 1st of each 1·car. 
:\11 nursery stock m11st l>c the grO\\·cr before 
sulcl or shipped. I 11fcstcd m1rscri<>; arc not allow eel to sell .stock 

under anv circ1rn1,;tances. ..'\ll llHISl he 
by a copy of the certificate. 

C\urserics located in other states, an cl 1\ ho desire to ship stock 
into arc required to file \\·itli the State 
(~\tlanta, Ga.) a copy cf the ion certificate issued by their 
ciwn State }'or sm11.hern stales snch certificate filed 
must be based upon an i11spcctio11 mack not earlier than July rst, 

and for northern state:; lipon an · mack not earlier than 



June 1st. 

statemcn t 
stock 

manner apprm-ed ]Jy the State 

tu do so, the nurseryman 1m1st 
c 

stock 
in furmation as may ];e 

the State lie 11111st alsu furnish 
stuck sliippnl 1J1· 11im i11tll ( 11·ill he 
the writte11 stateu1cm abu1·c rncnl1onccl. 

11·ith 1 he Stat c 

a written 
a\:icl g·as all 

lo be in a 
\\'hen 

the State 
lo the nature of 

and such 
clo so 

an affidavit that all 
, m lieu o[ 

of tlw certificate and statcrnent 
a~~ ah11-e mcn1irn1ccL the State 

11·ill issue C uflici;d tag·s, 11hicli must l1e at-

tached to all cnts 111\<J that stall'. These ufi1cial tag·s arc 
furnished al actual cost of 1g·, 11·hi\·h is Go cents fur the first 
100 or part tl1t:re<Jf, and'.?;:) cvnts fur each additional 100. 

I U.\U(): l las cn;1ll'd a ;;w1c J;oard ()f l lurticultm:d Jn 
uf Jin· rncrnl!crs. 1iz.: the i)irccl()r of the E:\ .. 

pcrirnc11t S1:itiu11 :rnd the I 11«,kS'<>r <lf /<J,.. in l 'n uf 
l daho \buth C:';: ()fticiu:. The ,,L]1cr three 111c111l>crs arc app11intccl 
Ii\' tlic: Gu1·cn1ur and hiJ1d 1JffllT fur three Years. This board ap-

nts a State Ilurticultur:tl l 11spcc:tur, at a of nut lvss tl1an 
:S<)OO.OO per annum. The slate i:; di\'idccl into not miJrc than ten 

ancl a deputy l1ortic11ltural 1mi1·idcd for each 

district if nccessan" Lach appointed rcc:c·ivcs as con1-
pc11sation These 

ur the State [ of their u11T1 1notion, or 

upon cu1npbint tu enter upon any propcrt.1. 
or ' fur the rrnrposc oi ' and, if 

arc infestccl, arc authurizccl to take any mc·asurcs the\' clccrn fit 
to eradicate the e1·il. The expense of nuisances of 
iliis kind is the mn1crs of the prcl]wrly. A bond is re-

of lJusiuc:~s in the sta\c, and npon of 
Stock same tlw hoarcl issues a certificate 1<1 tl!c 

state must ha\·e been 

the proper ofl~ccr. 

or bear certificate 
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JLLJNUJ Full is the State 
m the case of nursery or orcliarcl inspection_ He 
series a certificate tu that are 

companied by a certificate. 

JNDTA:\A: State 

·without a certificate. Transportation 
deliver stock within the state not ac-

all nurseries in the 
state at least once a year, granting certificates to those which are 
found free from pests. ~ o can be made within the 
slate without :i certificate and no stock can be tl1c 
s1 ate with nm a certificate 
cial \\'hose duties arc to 

IOW"\: St:1tc 

b I' a state or () fli-
such stock. 

is autl1orizcd tu establisli qu;u--
;lll tine Ile nurseries a i 
least once a year to those which arc found 
tu be clean. ;-;tuck cannot be shipped int11 the state without ;1 

certillcatc from the proper officer. 

h,F:\'fl'CJ-.;:Y: State Fntt1rn1 
at least uncc a _,-,,ar, ,-enificatcc,; to tlrnse that iln' in,,-
from iusect or pe,;ts. A copy oi this c:ertiJic:itc m11st 

accump;m1c all shipments. Stock cannot ('ntn the slate 1vithri111 
Jwing· accompanied a certificate. 

NA: \"either fruit nor nurserv stock can 1JC 
;;hipped into tlw stak if infc:;ted with insects or plan; 
clisc;iscs; ncitlier can any such stock be propagated or solcl. The 
St;ite Entomologist is authorized to any trees or nurscn 
stock brought into the state, \\'l1icl1 stock must be 
with the name of the and the where grown. 

and or ch arclist ~~ rn ust or clisi n fec1 fruit trees 
diseased. 

All nursery 
certificate of 
must be retnrnecl at expense 

however, in the 
oi the peace, shall he 

of proper 
hdore a 

into state must bear 
with on t certificate 

of latter. A certificate 
of an affidavit rnadc 

in lieu of a certifi-



cate uf c<irnpamcs ;;tock 
into as above shall be 
ckcmecl of a misdemeanor, and upon c' nwicliun shall be 
subject to a fine of not more than for each offense. 
person the presence of San Scale upun prop-
erty in his must 
who shall cause stock to be 
infested, shall sec that the best known treatment is 
commissioner or his ma v enter an 1· 

or public, and treat any trees, shrubs or vines infested. 
selling- stock without an certificate thereon 

within the state, or who shall cause same to be within 
the state, is 
offense. 

ect to a fine of not more than 

J\IARYL/\ND: All nurseries are State 
and Slate every six an cl certificate 

is issued if stock is found clean. 1\ o nursery stock can be 
without a copy of this certificate. No stock can be 
mto state without copy of certificate issued 
in state from which said stod;- is 
nursery stock sold within the state is 

~\IASSACH State _\urscn appointed 
State Board of , and he. in turn, may ap-

more than three .-\11 where nursery 
:otock is grown. sold ur offered this 
ufficer at least once each .1·ear, ancl if stock is found clean a l'Cr· 
tificate to that effect If stock is infested with 
ous insects or certificate ·withheld until owner 
of stock has taken the proper measures to suppress l he evil. A 
pcnalt1· uf from to Si oo is upon am· 
:;trxk 1vhu does not hole! an certificate. A certificate 
uf , in form of an affidavit before 

is al:ceptablc in 
into state without a certificate of 
forbiclclen. The 
time enter any 
their duties as 

c·f 



!vlOi\TANi\: Statc divicbl imc, six appointed by 
tlic Stale Board of J[orticulturc. Stock suld i11 the state must lw 

by its , and if found infested ur diseased nmst 
stock may be ordered b1· the 

inspector when necessary. All stock shipped into tlie state must 
be ancl before delivered to purchaser. 
Importers of nursery stuck pay the cxpcnse of inspection. 

etc., nursery .stuck in must be 
burned as suon as emptied. Crccn and citrous fruits offered for 
sale in the state have to be arc burned if found in-
fested. stock sold within state has to be 
by a statement as lo 1dwthcr or not the stock was grown in ~\Jon
tana. 

MICHIGAN: State is appointed the State 
Board of ordi ards am! rnirs,:ries of 
the state and issues certificates. A small license required each 
1-car. Non·residents cannot s:·ll nursen· stock within the staie 
without A bone! is also from nur-

are liable if do not n)m-
s. 

All nursery stock or nts. etc., infested witli '.-;an 
Jose Scale must be burned bv the Ol\lllT 11·ithi11 3 after a 
1nitten notice to that effect has lJ(:cn recei n:d from State l nspc(> 
Lor of Nurseries. :\11 stock grnw11 in am· nur:;ery or orcharcl in 
which San Jose Scale has bern found, ur grown within mile 
of where San Jose S,:alc lias lJccn fo11111L and also all n ursen· 

stock grown outside of the state destined to be into state 
must be 

A: 
tion 1s made State 
premises where nursery stock is 
to do so by the 011·ncr. f-Ic cannot enter 
the wish of the m1·ner: lie can, hm1·enT, 
plaints are made any nurseryman on 
is infested or diseased stock Certificates 
to nurserymen whose stock is found to be clean. 
can be made into the state without a certificate 
proper official in tlic state from which cnt is mack. 
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No law. 

:vrrsso URI: Au 
ards, measures 

exarnmes nurseries and orch
of relief \\"here the same are infested. 

Nursery stock cannot be 
cate. There is no internal 

·>To law. 

not more than tvvo 

certifi-
law. 

Slate Board of,\ 

at least once a vear of all nurseries or m 
the state wl1ere nursery stock is g;r<J\1·n, or offerecl for sale 
is Tf stock is found to be free frorn a certifi-

lf pests are the O\rncr of tlie stock must 
take such meas11n°s to rep res•; th c same as the pre-

and certificate is wi1hhelcl until this is clone. A 
of from to for each offense is 

nursery stock \\'110 does not hold 
,\n affidavit of proper upon stock offered for sak 
(i.e., 111acle before a 
tice of the peace, will be in lien of a certificate of 
ti on. Stock must IJe 1J 1· a cer 
tificate of The 
uties have 

ill the All 

.'\11rscrn11en call upon tlil· State 
stock ancl receive from him a certificate if 

\o ntll"sen· stock 
a certificate, and the Stale 

ca11 detain. and. if nc·ccs-
or send back to the anv stock so received. 

further if he li;is reason lo cloulJt the gcnu· 
11wncss of am ccr1ificatc· :l1t;1clicd lo (':Jr, hale or ui 
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stock, tu detaill same until said stock has been inspected, and if 
found i11festcd may· be treated as though ,,·itliout a certificate. 
Any nurseryman selling· or shipping to points within the state 
without a certificate of inspection or of fumigation shall be 
deemed guilty of a misdemeanor and subject to a fine of $so.oo 
for each offense. Any nurseryman to whom a .certificate has 
been issued who shall use the same on stock not actually in
spected shall be deemed guilty of a miscle111eanor and subject to 
a fine of $1 oo for each offense and his certificate may be with
drawn and cancelled, in the discretion of the State Entomologist. 

The State Entomologist or his deputies may enter upon an~' 
la11ds on which he may deem an inspection necessary, and any 
interference \\·ith or obstrnction to the Entomologist or his deputy 
when engaged in this work subjects the offender to punishment. 

NEV\T YORK: Every person becoming aware that his stock 
is i11 a11y '' ay infested must report same to Commissioner of 
Agriculture at Albany, and said Commissioner shall take such 
acti()ll as the la1\· prescribes. even to the point of destroying the 
stock if necessarv. 

Examination of stock is made once each H'ar and certificate 
gTantcd when sto,-k is fouml clean. :\.II stock sold must be ac
companied by a certificate of inspection, and any nurseryman, 
<•gent, dealer or broker sellding out or shipping nursery stock 
without a certificate, or in any way changing a certificate, shall be 
guilty of a misdemeanor. Fumigation is provided for when San 
Jose Scale is present. 

~ORTH CAROLINA: The Crep Pest Commissioner is 
appointed to make rules. which have the force of laws. A lkense 
must be obtained from this commissioner before any party can 
sell or give a\\'ay trees. shrubs, etc. Shipments of nursery stock 
within the state must be accompanied by certificate, and trans
portation companies are liable if they deliver stock not so accom
panied. N'o fees are charged for licenses; nurserymen, however. 
have to pay the actual traveling expenses of the Entomologist 
\\'ho inspects their grounds twice each year. 

N"ORTH Dr\KOT/\: '.\o la\\'. 
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OHIO: \Vork undc:r the: supc:rvision uf the: State Huard of 
Agriculture, which appoints inspector and assistants. I11spectiu11 
of premises where stock is grown for sale is made once each year. 
It is unlawful for any person to keep infested stock upon his 
premises or upon premises under his charge or control. A cer
tificate, good for one year, is given each grower if his stock has 
been found clean. Inspector or assistants may make examination 
of any premises, if deemed necessary, and may revoke licenses. 
The board, through its inspector or assistants, may order and 
enforce any treatment of infested stock which may be deemed 
necessary before renewing certificate. All stock shipped for sale 
within the state must be accompanied by certificate, and stock 
shipped into the state must have certificate signed by proper offi
cer in state from which stock is shipped. Agents or common 
carriers are liable if thev handle stock without certificate and do 
not notify the board. Certified stock entering the state may be 
inspected if deemed necessary. 

OKLAHOMA: ~o la\\·. 

OREGON: Quarantine work in charge of State Board of 
Horticulture, for which purpose the state is cliviclecl into five di:-;
tricts, with a horticultural commissioner policing each district. 
Certificates are granted to owners of stock free from pests or dis
eases. Infested trees a;-e disinfected. No trees allowed to enter 
the state from any district where '·yellows'' or "rosette" are knO'wn 
to exist. Inspection required each year before shipments, in Sep
tember, Octobe1• or ~ovember. All pear and apple trees and all 
stock grown on apple roots must he fumigated hefore deliver:--'. or 
certificate will not be issued. • 

PENNSYLVANIA: The work is in charge of the Secretary 
of Agriculture, and an examination is made every year and a 
certificate granted the owner if nursery stock is free from danger
ous insects and plant diseases. Shipments within the state must 
be accompanied by a certificate. Shipments into the state must 
be accompanied by certificates of inspection. All infested stock 
in the state or entering the state must be fumigated. 

RHOnF. ISL\ l\n. ~('\ ];:!\\' 
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SUL:Tll C\IZUU :\c\: 'l'hc State Board of Entomology is 
rcprl'scntcd Ill· three members of Board of Trustees of Clemson 
Collq~·c. This board appoints an entimologist aml assistants if 
necessary, said entomologist to act as inspector. This officer or 
his assistants arc empowered to enter any premises in the state 
111 discharge of his duties as inspector; any hindrance on the 
part of the CJ\\"ncr entails a fine or imprisonment. The inspector 
shall prescribe treatment for infested stock. Failure or refusal 
un the part of the owner of infested stock to execute the treat
ment prescribed by the Entomologist shall subject the owner to 
a fine or imprisonment. Sale of nursery stock within the state 
is unlawful unless said stock is accompanied by inspection tag 
of the Entomologist. he being the official inspector. Annual in
•pcction is compulsory, and no stock can be sold within the state 
11·hich has not been inspected \vithin six months previous tu elate 
of sale. Shipments into state must be accompanied by certificate 
of inspector in state from which stock is shipped. 

Trans1Hn·tatiu11 companies ancl common carriers arc liable for 
1w11-conforrnance to laws; said companies or carriers not allowed 
to recein'. stock not accompanied by a certificate. Certificates 
of inspection are withheld until nurserymen comply 1\·ith the in -
structions of the Entomologist in regard to treatment of stock 
when treatment is necessary. 

SOUTH DAKOTA: No law. 

TENNESSEE: A certificate from the State Entomologist 
must accompany all nursen- stock offered for sale within the 
state. These certificates arc good for one year. This officer is 
empowered to irispect nurseries, greenhouses, etc., whenever in 
his estimation it seems best. Nursery stock found irifested must 
be destroyed. No shipment into the state allowed without cer
tificate of inspection, and transportation companies and common 
carriers must advise the State Entomologist if packages are re
ceived without such certificate. An effort will be made at the 
coming session of the lcgisfature to make the inspection apply 
to orchards in the inspection of nursery stock. 

TF:X .\S: ~o law. 



l,'TAH : A State Board oi Hurticulturc, consisting of four 
members, is appointed by the Conrnor. subject to the appro\·al 
of the Senate, and this board is authorized to make regulation~ 
for the quarantining and disinfecting of stock which in their opin
ion is dangerous. 

County Commissioners appoint County Boards of IIorticul· 
ture when hor.ticultural interests appear to demand the same. 
Each County Board appoints a County Inspector. Stock has to 
be disinfected, when necessary, upon the order of County 
Board. Diseased or infested stock, or rubbish harboring· insects. 
etc., must be burned. "\'o stock can be imported into state with
out a certificate oi fumigation. Certificates of fumigation arc 
granted to residents when it is proved to the inspector or his 
deputy or to the County Hoard that the stock under discussion 
has been so treated. 

\'ER~IONT: No la\\". 

\ ·rRG INIA: H.ules regulating· inspection, importation, quar
antine, etc., of uursery stock arc made by the Doard of Crop Com
missioners, which board consists of the Board of Control of the 
\'irginia Agricultural Experiment Station. 'Supervision and in
spection of stock arc placed in hands of State Entomologist, ap· 
pointed by the above board. Violation of regulations made by 
the board on the part oi nurserymen or orchardists means a fine 
of from $50 to $roo for each and every offense. Conditions of 
transportation and sale of plants or parts of plants, commonly 
known as nursery stock, within the state are regulated by board. 
The State Entomologist is empo\Yered to determine nature and 
method of treatment of infested plants, and his orders to this 
effect can be enforced by a process of law if necessary. The Crop 
Pest Commission, or its agent, may enter any premises for the 
purpos~ of examining plants and trees. and any person hindering· 
them shall be subject to fine. Annual inspection by State Ento
mologist is provided for and the issuance of certificates to parties 
whose stock is clean. 

WASHINGTON: .\ properly qualified Horticultural In
spector is appointed by the Governor. County inspectors are 
nominated by county hortic11l111ral sncieti<es and 011ch 11on1inatin11 



cu11Jin11,·d J;y tlic: n()~tnl ui c:u111111issiuncrs. Tlicsc· CUlllll) ]]]· 
spectors receive and actual c'xpenscs, paicl by the 

in which is appuintecl. A license is 
of inksteci stock illlu the state is punishable b1· law. 

'J'he Commissioner of Horticult urc is all(J\1·cd t<J employ a 

who is to be 1· in the office uf the curnrnissiuncr during 

ollice hours. 

\\' !SCO:\SJ .\: :\(1 stu,·k can lw sliippccl int<:J the state witl1-

uut a ccrtilicak of inspection. 

\\'YOl\J J.:\C: :\o lm1 . 

. \ l>FSTl\l"CT!\L LF\F l!Ul!J'J<:l\. 

lJwli, Usliunl. 

Fig. !"JO.-·l.caf flopper. much enln.rged. Lugger. 

This green leaf hopper has been dcstrnctive this 
year in nurseries in the southern of the state, 
particularly, though also founcl 1!11 other stock. rt capses the 
leaves to curl verv much in the same way that the gTeen apple 
lice do, but need not be confounded with the latter, \vhich is found 
in large numbers on the under side of the 
cmlecl while the hopper. if rn fewer 
m1mliers. 
once ii 

hi-

an cl lS much 
or. 

11101"(' 

\VitJ1 
acti n:, either 

wonclerful 



his fancied eneu1v. The gn '"1·1Ii uf _1 unug trees frum two to 
four years olcl suffered scrn111s check from this minute insect. 
As seen in the tell 
at a 
worst work 
aiter the 

This 

ib 
from the iact that tlic branches took a fresh stan 

of , as ennccd the u11i11jnred leaves. 
11 hicl1 is ilie same as the ,1//;oj1iclo CJi 

m,1/i uf Le J\aron. pruldJh· its 1:ggs 
in slits in stems of plantc; near the 

enemies and is \-cry diltin1l1 tu curnbat 
Lt has hut fc:11· 11al ma] 

~\Jr. ~\Juhl 

of c\driau thinks h<:: met with surne :-:11ec<::ss hy 
sprayer, 1J1lt the writer rnc·t wilii ihc 1nosc couclusive 

row i11jurvd 1-)y this lcai hopper. Original. 

ll1 

a con 1·ersatiun with 
who has dn·ised a 

E11to111ologist of ~\l is 
destined tu 

be of gTeat nsc in nurseric·s to 11·arrant the expense 
entailed in its rna1rnfacturv. rt cunsists of a spray pump and 
tank mounted cm :1 cart. tlw \\·hvcls lii1..';li 
and at the distance apart \<> "straclclle'' t1Yo rows of tn·cs. 

\\'heels arc as a~ my said Professor Stedman. 
'1'lie and nozzles frurn the pump are so arranged tlut the 
spray comes Ir<im LelcJ\\-, 1 lie leaves 11nclcrneatli, as \\'dl 
as from :rnd four rows, tlw t\nJ between the 
wheels ancl the c111c un each side, with such a that the tree 
hoppers, 1\·hethcr on the lca\es or in flight, 
m11n])('rs. Kerosene c1m1l.sic;11 1Y:lS used, and gave .. 



tu .\Ir. S1t:drnan, cxcc1lcnl JTc;ulb. 1l'he men the rna-
liu11·n·cr, preferred 1hv f< as calling for less labor: 

Tlie prnnp alld 1:rnk 11 c·n· re11HJ1·cd frolll ihe cart and a light 

frame in the funn of a lialf ,:irclc, 11·ith tlic open part in front, put 
ill its 'l'lic side~ of tLis semi-circular frame came outside 

llw 11·liecls. llw rear part behind the wheels. 

sinearcd 11·iLh h\Jme-madc: 
rows, four ruws i11c111clecl as 

hoppl:rs, in the air. can1c 
11·i1l1 the srnean:d 

sects the old 
Professor 

cloth, 11·hich cloth was 

Jn over th c 
11·ith the: spray, the disturbed 

in cuntcict, tu a great 
\Vb en loaded with in-

ane! a new added. 

in full upon this appa-
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ratus later on. In the meanwhile the above suggestions. made 
from memory and with the consent of the originator, may contain 
hints for our nurserymen who arc seriously suffering frnm the 
depredations of this minute yet destructive insect. A nursery
man in southern Minnesota, writing under date of Septeml)('r 7th, 
says: "Leaf hoppers just as numerous as ever." 

TWO STRA \\'BERRY INSECTS. 

Complaint has reached the Entomologist this season of the 
•"Strawberry \Veevil,'' A11tho11om11s sig11at11s, and ·of the "Flea-like 

:\ egro Bug,'' a species of C ori111elrc11a, attacking stravvherries. 

Fig. ~tL-StrawLcrry \Vcevil. Original. 

The Strawberry \\.ecYil. ,;hmm in Fig. 93, is a hard pc.-;t lt1 

combat: there is no real remedy. Entomologist Sanderson <1i 
Texas advises the burning· over of old beds as helpful. 111-
asnrnch as it is claimed that the insect only attacks the staminate 
varieties of strawberries, we have suggested "planting chiefly the 
pistillate varieties, using only occasional ro\\·s of staminate planb. 
which latter rows may, if it seems desirable, be protected by cheap 
coverings until the buds are ready to open.'' Spraying \Yith Pari~ 
Green in Bordeaux l\lixturc, l pound of the former to every 100 

gallons of the latter, is said to be helpful to some extent. This 
must be done before the beetles appear, once before blooming and 
again two or three days after appearance of first blossoms. 
There should be three applications in order to keep buds and 
blossoms fairly well covered with a coating of poison. 

The fact that hees visit these blossoms forms a decided ob
jection to the method. and it ma~; lw said that aiw insectirick has 
but little value. 



15~ 

The insect lays one egg in a bud, piercing the stalk of the bud 
to prevent it developing iurtlwr. The pollen in the bud affords 
food to the larva \\·liicl1 hatches irom the egg. 

. Of strawberries the Sharpless is said to be the worst affected, 
although strawberries arc not the only plant affected, many wild 
flowers suffering also. 

Their habit, stated as a fact, of feeding upon the raspberry 
suggests to Dr. Fletcher of Canada the possibility of making nsc 
of the latter as a trap crop. 

The second of these pests, the "Flea-like Negro Bug,'' see 
Fig. 94, feeds not only upon strawberry, but also upon blackberr:-· 

Fig. 94.-The Flea-like :-\ eg;ro Bug. Original. 

and raspberry. One variety affects the potato. As a rule this 
insect does not cause serions injnry, its greatest fault consisting· 
of laying its eggs on raspberries and blackberries, which, when 
crushed in the mouth of a persnn eating· berries, gives rise to a 
most unpleasant buggy taste. 

THE GRAIN PL-\ NT LOlJSE. 

It is fortunate that, in the case of this pest, which multiplie' 
with amazing rapidity, which manifestly cannot be treatecl'"when 
on the wheat, we have a large number of parasitic and prec1aceon~ 
insects ready to wage war upon it if climatic conditions fayor them. 
This fact will in a measure account for the temporary alarm 
among many of our farmers in July of this year when they first 
saw upon the wheat heads countless thousands of these green 
lice, busily engaged in sucking the juices from the plants; which 
lice, as the warmer, drier weather of harvest time approached, 
weather unfavorable to the lice but favoring its parasites, disap
peared, fading away before the onslaught of its enemies. Some
times, however. this insect, which \Nas evidently introducecl from 
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Europe years ago. may cause serious damage, and it i;; c\·idellt 
that we arc quite at the mercy of the weather and the comparati\'e 
abundance oi its parasites, both plant and animal, in the matter 
of immunity from loss. It may not be present one year, may 
be exceedingly abundant another season; may be taken care 
of by parasites one time and at another cause very serious in
jury. As far as our knowledge extends at the present time, man 
can do absolutely nothing against it. 

The Entomologist received many letters during last July. 
asking for help in connection with this insect. To these letters 
we had to reply substantially as ahoYe. This season the insect's 
parasites apparently helped us out. and no serious loss was occa-

l;ig. 95.-:\ Crain Plant l...<JllSl'. N. ct·i·caiis: a, winged migrant; b, nymph of 
\\'ingcd migrant; c. winglc~~ p:1rt he110gc11...,·tic female: d, \\'ingk:-.s female, ~how-

111g exit hole of parasite. all enlarged. ~larlatt, Division of Entomology, l'. S. 
1 >cpartlllL'll~ uf ~\griculturc. 

sionecl by them, as far as we can ascertain. The actual scientific 
name was not ascertained, many of the specimens reaching the 
office in a crushed condition, and others. received in better shape, 
\\·ere, in the press of work at the time, laid one side "for a few 
hours'' until the Entomologist had leisure to identify them, and, 
as frequently happens in such cases, the "leisure hour" never 
came until the specimen had died and shriveled or had crawled 
away, and the encl of the season found us without the scientific 
name. Correspondence with Theo. F'ergancle. a specialist in 
thi;; gT1n1p. leacls u;; tn helien' that without doubt this particular 
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louse was either _\icclaruplwra ccrcalis or N. granaria. Either 
name or any other would answer for our constituents, who did 
not care ''\vhat the beast was called," but desired some remedy 

Entomologist Sanderson of Texas says that this genus 
caused serious loss in Texas dnring the season just passed. The 
above figure shows N. ccrcalis in wingless and winged forms and 
also one killed by a parasite. 

The actual method of hibernation of this louse, assuming it 
to be N. cerealis, is not known, though it is believed that it passes 
the winter in the egg stage on the wheat. It may and probably 
does affect other plants beside wheat, but it is to be noted that 
it has no connection whatever with the Green Aphis found on 
the apple, the so-called Apple Aphis, although it resembles it 
superficially. 

DUST SPRAYING. 

While not wishing to be unde~stood as unqualifiedly endorsing 
dust spraying, the method certainly has advantages, and is be
coming so prominent, particularly through work in Missouri 
and Illinois, that the process is certainly worth discussing here. 
The principle of dust spraying lies in the fact that lime is the 
conveyor of the insecticide or fungicide, not water. 

I ts advantages lie in the fact that 

(a) there are no barrels ot liquid to be hauled; it is excellent, there
fore, where it is hard to carry water or to obtain water: 

(b) that the cloud of dust envelopes immense numbers of trees. 
sometimes covering almost an entire orchard: 

(c) one cannot get too much of the spray; 
(cl) it costs less than the liquid both in labor and material. 
(e) It seems to be the best method of spraying cabbages, straw

berries and small plants generally. 

Its special disadvantages lie in the following facts: 

(a) When a strong wind is blowing it cannot be well used; one is 
obliged to keep to windward sicle of trees constantly. 

(b) It is best used, apparently, when the dew is on the trees or 
plants. thus releg:iting the \\"<lrk tn the morning- hunrs. 
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(c) It is not especially effective against the Codling 11loth for 
obvious reasons. 

(d) One must carefully avoid the dust. and sec that it is not allowed 
to settled on the horses. 

( e) Nothing can be used in dust iorm so good for sucking insects, 
such as plant lice. as kerosene emulsion. 

(f) Arsenate of lead, which is coming into universal favor. as a safe 
remedy against biting insects. cannot, of course, be used as 
a dust spray. 

It would seem that it will never replace liquid spraying, vet 
since it is in many ways as good and in a few points superior to 
the former, it cannot be entirely disregarded. 

/~01· . * 
;; ~if'\ f !"'-~ . .., ,;/(f: . . . I .. , \ 

l\\Y-:,·
11©·«,, ~". 1-_· ---~--·-· ~ -------------..." 

,er. 

Fig. 96.-The Leggett London Purple Gun. 

Successful application calls for special machinery. The dust 
sprayer shown in Fig-. 96 is Leggetfs London Purple Gun, which 
has long been on the market and in use for applying London 
Purple or Paris Green in a clry form, when mixed with lime or a 
cheap grade of flour, and for the application of hellebore. \i\Thile 

~-- ... ~-~'- --~- --·~i 
·----~ 

Fig. 97.-The Cyclone Sprayer. 

this machine is excellent for what it \\'as planned for, viz., spray
ing- small trees. lrnshe~ and plants, manifestly, \\'hen larg·e trees 
1q· \1·l10k 11!'<'ha1«I' "r Lire:<' liel,], ,,f plants art' tn lw lr<':ti<'d. ;1 
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machine on a higg-cr scale is called for. This demand is met 111 

the so-called Cyclone Sprayer, Fjg. 97, put on the market by a 
Kansas City firm. This machine is mounted on a cart and is 
capable of spreading- an uwrmous cloud of clust over an orchard 
or field. 

The following data reg·arding· materials used 111 making the . 
so-called dust sprays may be of use: 

r. One barrel of quicklime will make two ancl one-half b·arrels of dust. 
2. Five pounds of Paris Green to every barrel of lime is the proper pro

portion for the ordinary biting insects which are found on fruit 
trees, where the spraying is r~pcatccl several times. 

J. For Canker 'Norms use ro pounds of Paris Green to c1·cry barrel of 
lime. 

4. For Potato Beetl~s and Cabbage \iV orms. 25 pounds to every barrel 
gives best results. When flour is used as a vehicle in the case of 
these insects, use one pound Paris Green to every four pounds of 
flour. Apply when the dew is ori. This strength (one pound 
Paris Green to four pounds of flour) easily kills Currant vVorms. 
if applied when the clew is on. 

5. One barrel of dust. it is claimed. will spray 500 large trees thor
oughly. One hundred trees can be sprayed in one hour at an 
average cost of one cent or less per tree. 

6. One method of preparing the lime for use as a dust spray (sec also 
page ro2) is as follo1vs: Break one barrel of fresh lime into small 
pieces and put in box three feet by six feet. Slack with water, 
when Paris Green is to be used. Dissolve 25 pounds of blucstonc 
in six gallons of boiling water, and keep for use. Dissolve five 
pounds lye in fin' gallons hot water. Keep these solutions sepa
rate for use with the lime as a fungicide. vVhen wanted for use 
sprinkle on quicklime. If not enough to slack the lime, use water. 
Five pounds of powdered ·sulphur can be mixed with the lime. 
See in this connection the recipe for making "Dry Bordeaux." on 
page ro2 of this report. 

In the issue of "The Country Gentleman" for April 2, 1903, 
1\!Ir. Stedman of the Missouri Station, where considerable work 
has been clone in this line, gives the following recipe for pre· 
paring and using the dust: "Take IO pounds of fresh stone lime 
and break up the lumps so they will be about the size of 
hen's eggs. Place these in a sieve, the bottom of which can be 
made ouf of a common wire 111osg11ito netting, and sprinkle water 
over this slowly, so that the lifnc \\·ill take up all 11w ffater. 
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'vVhen it begins to slack stop pouring aml begin again \\.hen 
necessary to keep up the slacking; the idea being not to allmY 
the water to drop clown through the sieve or to put on enough 
water to cause the lime tt> hccomc putty. ··· ··· ··· About 3 
quarts of water is required to properly slack the IO pounds of 
lime. After the lime is all slacked and has been sifted through, 
cover the box into which the lime has fallen and allow it to 
heat for a time. ... ... * This may be now kept indefinitely in 
a dry place. \i\Then one wishes to spray for a biting or chew
ing· insect, all that is necessary is to thoroughly mix a pound of 
Paris Green with 20 to 40 pounds of the powdered lime. Fill 
the machine and apply." 

A more simple way of slacking the lime may suggest itself 
to am· party intending to use the dust spray. 

Fig. 98.-,\n old-fashioned dust sprayer. 

A TROl~nLESO"i.VlE JVIITE. 

In March we were appealed to by a firm dealing· in wholesale 
groceries, which was troubled by a small mite affecting boxed 
figs from California and eYaporated apples from the east, stored 
in the firm's warehouse. A visit was made to the establishment 
and boxes of the above named fruit found swarming vvith this 
pest. \\·l1ich i~ :-;hn11·11 nrncli c11hrg-ccl in Fi.~-. l)<). 



This is nut an insect, but belongs to a different class callee\ 
.·/ racluzida along \1·ith the spiders, scorpions and ticks, and to an 
order known as Acaruza. .\Lr. Banks of vV ashingtun, a special
ist in Arachnids, identified it as Carpoglyphus passularum, Her
ing, originally a European species, but which has been found, 
so I was informed from V./ashington, in California. The sup
position is, therefore, that the figs were originally infested and 
that the mites spread from them to the apples. 

After looking over the situation I advised placing the infested 
boxes in an air tight room and using r part brsµlphide of carbon 
for every 6,ooo parts of atmosphere. It was further suggested 
that when the boxes were returned to the warehouse a good 

Fig. 99.-Carpoglyphus passularnm, Hering, Enlarged about G4 times. Original. 

grade of powdered sulphur be sprinkled over their tops and on 
the floor of the room. It was stated clearly to the representative 
of the firm that one treatment would not necessarily eradicate 
the mi_tes, and that the gas die\ not kill the eggs to the best of 
my knowledge, and that several treatments might be necessary. 
This fumigation was undertaken, not under the direction of the 
Entomologist, but folluwing his suggestions as nearly as pos
sible. l!pon the first trial 5 pounds of bisulphide were used 
with an exposure of 26 hours, but the mites \Yere alive when the 
apartment was opened. r\ second trial \\·as made, but was a 
failure because of a leakage of gas. 'l'his was remedied and a 
third trial was given, using IO pounds of bisulphicle and 48 
hours' exposure to the fumes. \\'hen the room was opened the 
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mites appeared to be dead, but \Yithin t\ro h()urs many shml"l'd 
activity. The firm further stated thaat in their opinion the proc 
ess was not a proper one commercially for evaporated iruit, 
since the odor of the gas \\'as perceptible on the apples first 
treated after more than two weeks of good ventilation. 

I am forced to ascribe the failure of this third treatment to an 
incorrect estimation of the cubic contents of the room used, and 
hence the use of a wrong amount of CS2. I was informed that 
estimating the amount of bisulphide was left to the druggist 
from whom it was purchased. 

It may be of interest to add here that information has just 
reached this office that the trouble under discussion disappeared 
and has not been apparent since. 

RE1VrEDIES FOR THE SQUASH BUG AND MEANS OF 
PREVE:\TION OF INJURY. 

The Entomologist has been repeatedly asked for remedies for 
this well known pest, and inserts here the standard method of 
combating the insect: 

c 

Fig. 100.-Squash Bug. Anasa tristis. 

1. Protection of young plants by coverings. 
2. Planting an excess of seed in order to distribute the attack. 
3. Hand picking early in the morning. 
4. Hand picking the large, yellowish brown eggs, which can be found 

without much difficulty on the under side of the leaves. 
5. Strewing some repellant on soil close to plant, such as lime, or 

gypsum, or sand saturated with kerosene or turpentine. This is 

of fJllestinncthlc efficacy 
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6. As this insect hibernates in rubbish on field. it is of the utmost impor 
tance that all Yincs should be destroyed immediately after gather
ing the crop, thus killing the immature bugs which are still on 
the vines. One should burn in the fall all rubbish likely to afford 
winter quarters for this pest. 

7. It is claimed that this bug will not touch cucumbers if there are 
squashes in the neighborhood; that it preicrs squashes to pump
kins and pumpkins to cucumbers and melons; hence, if one wished 
to raise cucumbers or melons, he might (if the above statements 
arc correct) plant squashes or pumpkins near them as a catch crop. 

0 
b 

iW 0 
bb 
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Fig. 100%.-A:wsa arn:igcra, Say. .:\l~o c;illcc.l Squash Bug. 

This bug, when mature, cannot be killed by any insecticide 
which will not injure the plant. See also page i 25. 

A beetle, frequently, though wrongly, called "Squash Bug," 
is rightly known as the Striped Cucumber beetle, shown in Fig. 
rooy.:J:. This beetle, which bites the surface of the plant, differs 
so markedly in its feeding habits from the true Squash Bug, 
which sucks the juices from below the surface, that it calls for 
a different method of treatment as regards insecticides. 

Paris Green may be dusted dry on the plants, mixed with 
slaked lime or cheap flour, about 1 part of Paris Green to 50 or 60 
parts of flour or limr. At least one party has obtained relief by 
dusting the pure Paris Green sparingly upon the plants, the 
plants not having been burned thereby. Tobacco dust scattered 
about the young plants is said to keep the beetle away for quite 
a while. One should always burn the plants in the fall irnme· 
diately after gathering· the crnp. tlwrE'hY killing· :i l:ir,c;·e m1111hrr 
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of insects as \\·di as destroying probably some eggs which have 
not hatched, thereby lessening the beetle crop for next year. 
Planting a much larger number oi seeds than arc actually 
needed is also practiced. This beetle, its \Jad: stripeJ with yd-

d 
Fig. 100%..-Uiabrottica vittata, Fab. Div. of Entomology, U. S. Department of 

Agriculture. 

lowish or greenish and black, about ~~-inch long, can be readily 
distinguished from the t\vo bugs pictured at the beginning of 
this article, both of \Yhich are called Squash Bugs. 

CUTWORM REMEDIES. 

Cutworms are the larvae of moths belonging to the family 
N octuidae. These moths are night flyers; their eyes shine in 
the lamp light and hence they arc sometimes called '•Owlet 
l\Ioths.'' The eggs arc laid by the female moth for the most part 
on leaves or the soft parts of plants. Land recently in sod is 
likely to be infested. and the crop following sod is pretty sure 
to suffer if attractive to these pests. Some cut\vorrns climb fruit 
trees and eat the huds. See, in this c01111ection. page 6<). 

Late fall plowing by turning up the pupae of cut\Yorms, when· 
a varying temperature has a chance to work on them. ;:rnd crows. 
blackbirds ancl other lJirds haYe an opportunity to eat them. i~ an 
excellent thing. 

l\ifany growers of melons. squashes and cucumbers protect 
their _voung· plants Jiy cylinders of tin (tomato cans with ('Jlds 
111"llt·rl 1 •11t arc !..:., ,, 111'! 11r c;1n1hi l:Hd 1lr <.'YC'll hn1\\·11 l'~IJiC·1" a 

IJ 
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cylinder su1Tuunding· each plant and planted a few inches (2 or 3) 
in the soil. Poisuning bundles of clover with a solution of Paris 
Green and stre\\·ing the same amongst the plants to be protected 
is one good method. l;oth of these the Entomologist has tried 
\Yith some success. Paris Green, it must be remembered, is a 
slow acting poison comparatively, and one must not expect 
\\·orms "·hich have eaten it to die at once. Planting an excessive 
number of seed or plants is sometimes resorted to. The writer 
has found the guilty worm frequently concealed an inch or two in 
the soil in the morning, not far from the plant injured during the 
night. H c has also trapped them successfully by placing cab
bage lcan·s. or any large leaf or board, among plants needing 
protection; finding the worm under there in the morning. See 
abo page 70. 

POT.\TO BEETLES. 

Cumplaint reaches this department to the effect that sprink
ling potato plants "·it h Paris Green for this pest does not give 
satisfactory results, either failing to kill the beetles or, if effica
cious in this, injuring the foliage of the plants. \Vhile this burn
ing may lie in part due to an excess of arsenic in poor Paris 
Green (see article on page 33), it may be the resnlt of improper 
mixing and application. One pound of good Paris Green in T 50 
galluns of \\·ater (or a c;maller quantity of the poison and water 
in the same proportion) should clo good work if frequently 
stirred while being used. It must be borne in mind that Paris 
lireen settles rapidly in water. and the liquid should be kept 
stirred: otherwise the plants or trees receiving the liquid from 
the bottom of the containing vessel \\'ill he badly lmrned. A 
quart of lime water. or of "milk of lime," pomecl into a pailful 
of the Paris Green mixture. \\'ill help prevent the burning. 

In this connection we must mention arsenate of lead. see 
page 99. which can be used practicall~· any strength without 
injury to the foliage. 

l~XPERTME:\TS \VTTH COCKRO.\CHES. 

As a result of some personal experiments against these pests 
the Fnt•nn"l'.'iJist io: pr<'pr1rcd 11• •'n<1nr~e the 11"" rif l•llr;1:; ;ig«1i11~t 
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cockroaches or crotun bugs as lJL·ing the best. if !l()t the <lnh. 
effective remedy, outside oi iumigation. 

Some relief wa;; obtained by keeping in the hath room of a 

rented house where roachl:'.s \\'ere tro11blesumc an atomizer half 
filled with kerosene, and turning a spray upon any "bug," young 
or old, when observed. A touch of this spray was all that was 
necessary, for although :\lr. Cockroach ran away after being wet, 
subsequent observations demonstrated the fact that he could not 
escape his doom, and in every case was soon on his back, kick
ing his feet in the air, in a last struggle. 

But the careful housekeeper might ol~ject to the use of kero
sene on the ground of its unpleasant odor and the clanger of stain
ing the walls. 

Fig. 101.-''Somc relief was obtained by keeping '~ * * an atumiZLT half filled with 
kerosene." 

Sweet oil in low glass dishes \Yas tried with only partial suc
cess. A so-called '"Electric Paste" was also used, but as far as 
could be observed with absolutely no results. \\' e then turned 
to powdered borax, using it freely in the kitchen, with marked 
success. This was sprinkled in cracks about the sink, along the 
top of baseboards. near the sink. and ehewhere \Yhere\'Cr there 
\\·ere cracks \\·hich afforded the insects a hiding place. Dy a gen
erous use of this substance, persisted in for t\\'o \\'eeks. the room. 
in fact, \ve may say the premises. \\·ere entirely freed from this 
disgusting pest. Others tn whom it has been recommenclecl re
port the same success. and in con,·ersatinn \\·ith nther t'C<111omic 
r.:ntomologists \\"<~ ]J,·;1r 1111<1u;i\i1l,·1I ]>r:ti~e ior tlw "bor;ix mctlH11L'' 
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Fur trl:atrnun ui alll liills. sec page 105. 
lin• keepers :uJCl ut.lil'rs arc ircqm·utly U llllCCCS· 

tu them at the pn::scnl·e of ams, 
ui arc nuL guilt_1·. Fur instance, ants in 'nlr jmlg-

nic11t du nut url' pc:,mics. albeit tl1n· arc scc:n un the stn1h and 
l.rnds :-;u111cti11w.s in large m1111bcrs. _ \ s1n:ct "1·ar11ish" c1. 

tlie lrnds attracts thcrn, and as T;tr as 1 can ubsc:rH· tlic1· n:n 

~or need the bee (Jr-

dinaril_1·, ants 

vidcd that the colonic~ of lJces 
seek the home of their 

tic:al bee: 
store, arc 

take undue liberties. 

in and CJlll of his 

visited arc nut weak. The ants 

for the sake of the 
to the c>hsen·ations uI prac-

Tlw of their 



Cnprotected honey or very weak colonies may possibly some
times suffer at the hands or rather at the mouths of the ants; 
but unprotected honey slwuld be put out oi the way of ants, and 
1n'.ak colonies should be treated in the yarious ways k1101yn tu 
the wide awake bee keeper. 

Ants seen ascending awl descending fruit and other trees arc 
not injuring the tree, or. at least, only indirectly. They are aiter 
the plant lice which will almost invariably be found on trees 
frequented by· ants. 'l'!wse plant lice yield a sweet honey dc11·, 
of which the ants arc very fond. lndeecl, so partial arc they tu 
this sweet liquid that they have been known to care for some 
species of plant lice, taking· their eggs below gromid at the ap
proach of cold 11·eatlwr. \\'e ha\'e therefore srjuken uf them as 
only indirectly injurious in that they are inclined to care fur an 
insect, the plant luusc, 11·hich is decidedly destructive. 

\Vhile it is P,erfectly easy to take care of ants on the la11·n or 
in the garden, treatmu1t ior the small ants 11·hich enter the 
house and attack s11-cct foodstuffs, such as sugar or syrup, is a 
more difficult matter. The trnuble in such cases lies in the diffi
culty of getting-_ at the nest. \Vhen the nest cannot be located, 
temporary relief can sometirn~~ be obtained hy placing pieces 
of sponges, which have been i11oistened with sweetened w:iter, 
in places frequented hy ants. collecting same several times dur
ing the day, ancl killing the ants collecled thereon hy thrnll'i11g 
the pieces uf spong;e .into hot \\'atcr. 

:-;ome relief is obtained h:-· changing the location of the sugar 
or the syrup can or mola~Sl'S jug. The odor of camphor is said 
to he olmoxions to them. <!!Hi it is claimed they can hL· kept a1\'a1· 
hy hits of camphor placed in the pantry and elsewhere 11·herl' 
they arc troublesome. .I 'being the legs of the table or cup hoard 
holding the suhstancc altracti1·e to ants in pans of 11-ctter, the 
water preferably cm·ered with a little kerosene, has been prac
ticed 11·ith sncces~. 

To insure permanent rl'lid. hm1·e1·er. the nest must be found. 
If the ants can lJe traced to an out-of-dnor nest. that can be 
easily destroyed liy the method mentioned. If. hmn·1·er. the nl'st 
is located in the 11·all~ <1f a house nr 1111dn flooring. as is snrne
times the· case, the matter is 11Hin· difficult, surnetimes calling 
for the remo1·al of a P"rtio11 ()i the ilnor. nisulphiclc- of carlinn 
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or kerosene sllCJuld l>e injected illtu the nest when iuuncL 111 the 
use of bisulphide oi carliun care must be obsenTcl nut to bring 
it near a of any kin cl. 

;\ prominent confectioner \d1u wa:; \Try rnucl1 annoyed by 
the presence uf ants in his fact,)ry used kerosene uil at our :mg

gestiun, putting it in cans unlinarily 11sc:cl i11 oiling machinery, 
and thus was able: tu squirt the kerosene into cracks and crevices 
and along liasch,>ards, etc., whcrcn:r the pest appeared. 'J'his 
had tu be rcpeale,], ho11T\'er, al inter\'als. \\'hen last hearcl from 
he had been c111oy111g ii11munit.1· frnrn !lie pest for two or three 

months. 

THF CLOTlll~S ~\lUTll \:\ll Tlrn C\l-n'ET BEETLY. 

l lousckeepers fuund n·111cdics fur both of these dis-
cussed in las! year's fl']Jllrt, page s6, and nuthing· furtlwr is called 
for here. \Ve pie! ure lwlu\1·. Fig. '03, the cg·g· uf a cluthc~ moth 
in woolen cluth, very nmcli enlarged. 

This eg·g· is \·isilJ!c tn the naked eye, and it can be dislodged 
by shaking or brushing· the cloth. l(ept 1111clcr obsenati()ll in the 
!aburatory. they hatched in six and sc\Tn one icmale 
sc\'eral egg·s. :\n egg·, mcasnred under the \ras 

found to he 2-1 oo inch l>\' 1 -1 oo inch. The \'<nmo- worni., shown 
4 • ::-... 

in Fig. 104, was 1 20 of an i11d1 long 1\·hc11 about 24 honrs old. 
The species fig-med, apparently quite common in ~\J 1s 

Tineo/a /1isclliellu, I l nrnrnel, and nut Tincu pcllio11clla, Linn. 
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The writer has observed this rnutli in his rcside1h:e as 
as ::.\larch 6th. It undcrnbtcdh· its egg·s before that, smce 
full grown larrne were found .:\larch 16th. 

Fig-. Hl4.-· J _~ir\·a of Cluthe.-: ::'vlo1ll, mnch enlarged, Origin<11. 

and the carcle,;.s fi.shcrrna11 \\'ho dues nut 

with his fly book at the end uf the 
\\itli like Fig. 105, 

when the hook is aga111 opened. 

take prupcr prccamiuns 
season is apt to lie met 
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x:·.J OAK LEAF MINER. 

Fig. lOG.-Oak leaf infested with L. liamadryadclla, Clem. Original. • 

Fig. J06 illustrates the appearance of the leaves of the White 
Oak infested this season with a leaf miner, known as Lithocolletis 
lzamadryadclla, Clem. The linear serpentine blotches are not 
made by this species. but by another miner. 

Leaves of oaks, notably the \Vhite Oak, suffered materially 
this season in this way. Curiously enough, the entomologist 
only ·noticed it in the vicinity of the Twin Cities, though it was 
looked for in other parts of the state. The larva, figured below .. 
\\'hich lives in the mine, passes the winter in the leaf as it lies on 
the ground. Raking up and burning the leaves, therefore, is a 
good preventive _measure, lessening the number of moths which 
wonld otherwise issue the following season. 

I 

·-~ -~~~i~~:1<"1i~ 
I ·1 . . . 

Fig. l(l'i".-1.ar\'a of the al)nve miner, enlnrgNl S 1:111t·s. Origin:1L 
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THE CONFUSED FLOUR BEETLE. 

Tribolium confusum, Duv. 

Fig. 108.-'J'riholium co11f11:rnm, D11v. Original. 

This little i.m;\\'11 lwct!c, about _Y<i of an inch long, gets its 
name from being confusL'd with an allied form. It is a serious 
pest sometimes in flour, cornmeal, oatmeal and patented cereal~ 
generally. ln the American J\Iiller of Jan. I, i896, it was re
ported as having probably cost the millers of the United States 
$roo,ooo in 1895 on account of its depreciations. It is sail! to bl' 
practically omnivorous, haYing been found in ginger, cayenne 
pepper, baking powder, orris root. snuff, slippery elm, peanuts. 
peas. beans. andt various seeds, according to a report from the 
G. S. Department of Agriculture. 

Specimens were sent to us last season from a mill. Du1'ing 
the course of some laboratory experiments with this insect. many 
escaped, and one was later found attacking a dried insect spcn
men in an imperfect insect hox, a habit preYiously noted . 

.\IOSQUlTOES. 

In last year's report, the following species of C11licids \HTC 

listed as occurring· in Minnesota: 
C11lex consobrinus, C. impiger, C. pungens (pipicns), A11oplzclcs 

4-niaculatus (maculipennis), with the statement that there were 
doubtless other species in the state not yet described. Time for 

• extended collection in this group was not at our disposal, hut 
the following additional forms were met with: C. stimulans. ~~. 

restuans and Wycomyia smitlzii, the latt.er in rain water in pitcher 
plant (Sarrart'llllio), in the nortlwrn part "f the stall', in :\Tai·. 
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:-lany more species, native to :-linnesota, are undoubtedly yet to 
be heard from . 

. The following observations may be of interest: C. stimulans 
and ~-1. JJ1aculipc1111is abundant at Dasswood Lake, Lake county, 
.l\lay i8th; individuals oi the latter species numerous near the 
lake, while the funner were more abundant inland in the swamps. 
C. co11subri1111s \\'as fairly abundant r\ pril 26th, as was also C. im
pigcr. noth sti11//lla11s and i111pigcr were captured June 13th in 
I )oughts county. C. i111 pig er wa:i abundant in Itasca county June 
20th. 

\\"hik in camp at l\as!-'\\·ood lake in :-Jay the writer macle a 
iv\\" uhservatitJns, necessarily somewhat crucle, on the rate of 
<iig-cstiun in . I 11oplwlcs 11wrnlipc1111is, which may be of interest to 
the readers of this report. "\losquitoes which \\·ere allowed to 
g·orge themselves with blnocl and \\"Crt' then placed in a glass jar, 
stoppered with absorhe11t cotton, required from 19 to 68 hours 
to take care oi \\·hat they had eaten. At the expiration of these 
widely varyinp; periods their abdomens hacl practically shrunk to 
their normal size and the insects \\·ere ready for business again. 
:\one of the nrnsquitoes could he inducecl to bite a second time . 
. \s is \\·ell knmn1, one can allow this malarial mosquito to bite 
tme \\·ith impunity provided it has not p1-cviously drawn the 
hloocl of some victim oi malaria. 

The gn l\\·ing interest in the anti-mosquito crusade, particu
larly in the l'ast. where associations arc being· formed for their 
exterminatiun and large sums appropriated for the work. indicate 
that people arc thornnghl:· appreciati11g the fact that mosquitoes 
are disease carriers and can !Jc. in some localities, exterminated or 
materiall\· reduced in numbers. 

The writer has stopped experimental work in a St. Paul 
,;uh1rh in this connection. deeming the work to have got beyond 
the experimental stage. ancl calling for fnnds other than the state's 
money fnr its prosecution. It might he said in reference to this 
particular case that the area affectecl was so extended, and some 
of it so clifficnlt of access, that. un(ler the existing conditions, only 
partial immunity could be assured without more extensive drain
age, or the employment of a considerable force of men and the 
cxpcnclitnrc of a large sum of money for labor, apparatus and oil. 
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BJPORT:\l\T ;\OTICE. 

SEND.ING JNSECTS THROUGH TIIE ~!AILS JS PERFECTLY LECAL. 

\i\Thile it has been a common practice to send specimens to the 
Entomologist through the mail, our constituents have been 1111-

aware, probably, that, in accordance with Sec. 494, ·of the Postal 
Laws and Regulations, this has been prohibited. 

Largely through the influence of Dr. L. 0. Howard, the 
Cnited States Entomologist, who realized how this would seri
ously interfere with agricultural work, the Postmaster General 
has amended that portion of the law, as evidenced by the follow
ing order: 

Order No. 126<:Ja. 

OHice of the Postmaster General. 
vVashington, D. C., Dec. 16. H)0,1. 

lVIodify the Postal Laws and Regulations, edition of 1902. as follows· 
Section 494. paragraph r, line 3: omit the word "insects." 
Section 496. Omit paragraph 7 and insert in lieu thereof the fol

lowing: 
7. Queen bees ancl their att<enclant bees. the "Australian Lad\' 

Bird." insects (Ii Ye or dried). and dried reptiles may he sent in the mails 
when so put up as to rende1- it practically impossible that the package 
shall be broken in transit. the persons of those handling the mails 
injured. or the mail bags or thci1- contents soiled. (Sec paragraph l ni 

this section.) 
H. C. PAYNE. 

Postmaster Gc11cral. 

It will be seen from this that it is now prrfcctl:.' lrgal to send 
through the mail insects properly inclosed (a tin or wooden box 
is best), and correspondents are urged to always send specimens 
of pests doing damage, with letter asking for advice. 

It is very difficult for an entomologist to discuss a pest which 
he has not seen, for without a specimen there is always room for 
some doubt as to what a correspondent is referring to. Postage 
npon such packages is Tc. for each ounce or fraction thereof. 



LNJUl\lUI.. SECTS OF l<JO:J. 

Fig., lU~J,--"·Cccruvia l\l0Ll1 and Cocoon, surncwl1ar. reduced. Lugger. Sec }'ig. l of 
coJorccl plate. 



URIOUS l:\SECTS OF 1903 

l lU.-··-·'lhrc(: ~phin_:,:;: _\i.uti1s. iniddk •Inc· i~; tiic Blincl··Cycd Sphi11x. 
of CC;l(1rcd phlc:, 

b 

Fii;r. 111,-Zebra Caterpillar and Moth, From Div, of Entomology, U. 
of Agriculture, See 3 o! colored plate; 118-, 



l7J 

F\g, :112.·--J.'.:iglit Spotted Forester. Lugger. Sec Fig. f)j colored pfatc. 
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Fig. JJ:.L·-·-·2\fourning Cluak lhrlkrfly. Uriginal. Sn~ Fig, S 1)f culurul plate. 

fig. l U.-J?urcst Tent l'~ncrpil!ari rnuths, J;Upa and cucoon. Lugger. Sec Fig. !J of 
colored pl<lic. 

fig-. IL); ~'F1T1,', Tt·1)1 C':il(·rpillat. If, rn:1..:<:..: l;, H)<llh; f'. !up of 

•I, ll>rec enlarged eggs. 1\iter Hiley, 



17G INSECTS OF 1903. 

Fig. Jlli.--:\lalc (~rna1kr) and fcrn:ilc moths ()rang(>;;t1ri1)ul Uak \\'urrn. Lugger. 
Sec Fig. 12 of colored plate. 

Fig. JJ'l.-<\luths itJH\ larva of the Liffte. Inch \Vorrn, ur Limc-tre"C: \Vint<..T '.'.\fotb. 'J'lic 
female, \Vhich shown Lc1ow. Frun1- Div. of Entomology, LJ, 
partmeqt of Agriculture. T~'ig, 1:3 of colored plate. 
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INSECTS OF i903. 177 

e. 

a. 

1J8.-Diffcrcn1 s1c:.q;cs of ii:nportcd CaLbage Hu~tcrily :rn<l ,Jt11cr inc;cds 

wl1ich affect ci1Jk1gc; a, b. adulis the Tmp(1rl1·d C::ll11Jagt· Bnilcrfly; c, c1 ,~, 

diffc:rent stages of the caterpillar; d, the cb:-ysJ.li(;; c, Zebra calL'.rpi1br :rnd 
moth; h, i, of Cabbage Plutelh; l:, Linrncria tibiotor, Cr., 
parasite of the Cabbage T}lutclla. Luggl'.L Fig. 1:: col~n-cd plate. 



,Fig. 1J8.--:\Joth uf Sputtc<l Cut Wurm, size:. Original. See Fig. Li of culurcd 
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Plum Geometer. E11111acaria brn1111cn-ia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
Plum Gouger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
Plum Insects, Key to. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sr 
Plum Leaf A phis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
Plum Lecanium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
Plum Pockets .................................................. w4, 12.i 
Plum Tree Borer, Sesia pictipes ................................... · 84 
Plum Tree Catocola. Catocola ultronia.............................. 87 
Plum Tree Sphinx, Sphinx drupiferarum. . . . . . . . . . . . . . . . . . . . . . . . . . . 86 
Polyphemus iVf oth. Tc/ca f'olyphe11111s . ........................... 70. 71, 87 
Postal Law . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 

Potassium Sulfi<I.................................................. I 16 
Potato Beetle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
Potato Blight ...... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 

Potato Scab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 

Prionus, Prio1111s laticollis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Promethea Moth . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 
Pyrethrurn II7 

R. 

H.cd Humped Apple Tree Caterpillar. Ocdemasia conci111w. . . . . . . . . . . 65 
Reel Spider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 

Resin Bordeaux ................................................. ·. 117 
Resin Lime Mixture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 17 
Resin Soap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I I~ 

Resplendent Shield Bearer, .1spidisca splcndoriferella . ........ ·. . . . . (,7 
Rose Chafer, J11acrodacty/11s subspino.ms................. ... . . . . . . . . . 90 
Rot, Brown, kfonilia fructigena..................... .. . . . . . . . . . . . . . . 124 

Rough Osmoderrna, Osmoderma sea bra. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
Round-headed Borer. Saperda ca11dida............................. 55 
Rust ................ ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 



11'< UEX. 

s. 

Saccharate oi Copper .................... . 
San J osc Scale, /lsf'idiolus f'rmiciosus. 
Scab on A pplc .............. . 
!)cab 011 Potato. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Scales ............. -..................................... . 
Scnrfy Bark Lous~. Clziow1stis f11rf11rus ................ . 

Page. 

119 

... 53, 77 
ro4 
IO<) 

124 

Scheele Green ............................................... · · · · · 
54 

II9 
Shot-hole Fungus on Ph1111 ......................... , . . . . . . . . . . . . . . ro4 
Smut ._.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
Smut on G1'ains. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ro9 
Soap ........................................ , . . . . . . . . . . . . 119 

Sow Bugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
Sphinx Moths ....... , ........................................ - . . . 173 
Squash Bug ................................................... 124. 129 

Stag Beetle. Luca1111s dama . ........... ·.. . . . . . . . . . . . . . . . . . 94 

Strawberry Insects, Two. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 
Strawberry Weevil . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... . . . . . . 15r 

T. 

Tarnished Plant Bug, Lygits pratensis. . . . . . . . . . . . . . . . . . . . . . . . 8s 
'T'ent Caterpillar, Clisiocampa americana .... ....... , . . . . . . . . . . . . . . . . . 63 
Tent Caterpillar, winter condition .. , ....... , .......... , , .... , .. , . . 79 
Tentless or Forest Tent C;iterpillar. C. distria. see colored plate, also 73 
Tobacco ..... , .................................... , . . . . . . . . . . . . . . . 120 

Turpentine ....... , .. , ........ , . . . . . . . . . . . . . . . . . . . . . . . . . . 120 

Tussock Moth, sec colored plate .... : . . . . . . . . . . . . . . . . . . . . . 85 

v. 

Viceroy, Basilarclzia m·chipp11s . ... 

w. 

Washing Soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1r5 
Whale Oil Soap. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 

White Arsenoid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 £ 

Winter condition of some A pp le Insects. . . . . . . . . . . . . . . . . . 79 
'vVoolly A phis, Branch form, Schizoneum lanigera . ... : . . . . . . .. 58, 125 
Woolly Aphis, Root form, Schizoneura lanigera .................... 50, 125 

v. 

Yellow Necked Caterpillar, Datana ministra . ...... , ..... . 

z. 

Zebra Caterpillar, see colored plate, also .......................... . 173 
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