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. ONIONS ON LAND PLOWED AND UNPLOWED.
SAMUEL B. GREEN.

,,

'

This experiment was begun with a view to showing the advantages, if
any, of a compact over a loose seed bed, for onions. It was conducted as
follows:
A piece of level, open, clayey loam was laid off 100 x 75 feet in size. It
was in appearance of very even consistence and had been cultivated in
onions for two years previous to commencing this experiment. The land
was originally in oak timber; was cleared up, cropped with wheat until it
failed to produce remunerative crops, ard then, after coming into the control of the Station, was heavily manured, and used for garden purposes. In
the spring of 1888 the land had not been plowed since harvesting the
onions the previous season, and was of course very compact. One half of
the piece was plowed seven inches deep, and the other half was treated to a
thorough harrowing with a disc harrow. The whole piece was then
smoothed off, and sown with Yellow Danvers onion seed, in rows 14 inches
apart, putting about 18 seeds to the foot of row. Care was taken that
each half should have the same number of rows on it. The crop in 1888 '
was a large one, but there were many green necks in it. The results are ·
given in the table, and they show that the plowed }and had more green,
poorly capped onions on it, and also fewer total bushels of onions, than the
portion only harrowed. But such an experiment, conducted for o~ly one
year, is not sufficient basis for drawing definite conclusions. With the pur-'
pose of carrying this further, and proving the point in question, last season
the conditions of each plot were reversed, and the yield for 1890 obtained
for comparison; i. e., the half which was plowed in 1888 was harrowed in
1889, and the half that was hartowed in 1888 was plowed in 1889; the
other conditions being the same as in 1888. It will be remembered, in this.
connection, that the season of 1888 was very wet, while 1889 was very
dry.
The yield this year has again demonstrated that the most and best
onions can be raised on a compact seed bed. The following table shows the
results for the two years :

Table showing results in 1888, with onion land cultivated different ways:
Weight of
dry Onions.

How cultivated.
Plot 1.-0nly harrowed ..............
Plot 2.-Plowed and harrowed ..

!

Poorly ripened Onions.

Total yield
of Onions.

1168 lbs.

897 lbs.

2065 lbs.

907 lbs.

962 lbs.

1869 lbs.

•
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Table showing results in 1889 with onion land cultivated different ways:
Weight of
Dry Onions.

Row Prepared.
Plot 1.-Plowed and Harrowed ..

I

Plot 2.-0nly Harrowed ............ .

Yield
Yield of
I Total
Green Onions. I
of Onions.

2365 tbs.
2854 tbs.

000 tbs.
000 tbs.

I

2365 tbs.
2854 tbs.

Thus in 1888, Plot No. 1, which was not plowed, yielded 196 pounds
more onions, and better onions, than Plot No. 2, which was plowed and
harrowed; and in 1889, Plot No. 2, which was only harrowed, yielded 489
pounds more dry onions than Plot No. 1, which was both plowed and harrowed.
Table showing average yields of Plots.
Average yield of I Average yield of 11
Yield per acre
I
Yield per acre
Plots plowed and Plots only harrow- from spring plowed from land only harharrowed in spring.
ed in spring.
Plots.
rowed in spring.
12278 tbs.,
I
14262 tbs.,
equal to
equal to
431 weighed bushels 500 weighed bushe~s

2459 tbs.

2117 tbs.
I

11

NOTES ON THH SEASON AND ON THE RESULTS.

The season ofl888 was verywet during thetime the onions were growing, while the season of 1889 was exceedingly dry throughout. The results
of the experiments for these two very different years shows that the land
not plowed, but which was only harrowed, was in the best condition for a
·crop of onions. This is true of this individual case, and would probably be
true of any similar soil, or of any that is lighter. There has long been a
feeling among onion growers that Fall plowed land was better for the
onion ~rop than Spring plowed land, and I have frequently known of onion
land that was simply raked over in the Spring following the harvesting of
the crop, and which, without further preparation, produced good crops.
This experiment confirms us in a belief in the efficacy of a rather compact
snbsoil for onions.
Another point of interest and value lies in the fact that both years the
weeds were much the most numerous on the half which was plowed. It
may be questioned if I would advise the planting of land to onions continuously, without plowing? To this I would reply that it would probably
be best to use the land two years without plowing, and then to plow as
:soon as possible in the Fall after gathering the crop. By plowing thus
~arly, the land would have an opportunity to become compacted by the
Fall and Spring rains and snows.
NEW VARIETIES OF ONIONS.

NOTE.-The onions mentioned below were grown in an open, clayey, upland soil.

White Barletta.-( From J.J. H. Gregory.) This is a small, fiat, pure
white onion. It ripens very early, being well "capped" by August 6th. It
is evidently an excellent variety for pickling.
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Silver King.-( From Wm. Henry Maule.) This is a small, early flat
-onion, of a greenish-white color; quality medium. Ripe August 18th.
New Mammoth Silver King.-( Burpee.) This is a white, small, early,
ilat onion, of good quality. Ripe August 18th.
Pr~ze Taker.-( From Wm. Henry Maule.) This is a very large, globular onion, averaging, as grown by us the past year, three and one-half
inches in diameter, while some were four and a half inches through. It is
very tender, and resembles the Bermuda onion in color. In strength, about
the same as the Yellow Danvers. Many of them weigh one pound, and
some one and a half pounds. While this onion cannot take the place of
such standard varieties as Yellow Danvers, or the better strains of the red
kinds, yet for some markets it may pay to raise a small quantity, which
will bring an extra price on account of their enormous size. It is a fairly
good keeper, but of rather too loose a texture for a shipping onion.
Early Red Danvers.-( From J. J. H. Gregory.) This is a very early,
solid red onion, of good size. It is a good keeper and a heavy cropper. We
had well developed solid bulbs of it by August 20th from seed sown April
17th.
Round Yellow Danvers.-Thisisoneofthe best onions for marketing purposes, and sustains its well known reputation wherever grown in the Northern States. The~e is a flat form of Yellow Danvers, but it is not so desirable
as the glob~ or round form.
TRIAL OF CABBAGE.
SAMUEL B. GREEN.

In the table presented herewith will be found the record of the various
varieties of cabbages grown on the Station land the past season. The seed
for all these varieties was sown in the hill May 20th. The sowing of the
seed in the hill we have found to be the surest way to grow good crops during our dry summers.
Our plan is as follows: The land, after being well manured, plowed and
harrowed, is marked out with a three foot marker, each way. We aim to
plow, mark out and sow the seed in the same day, so that we may have
moist soil with which to cover the seed. In sowing the seed we make 11
mark with the tip of a finger through any dry soil that may be on the surface at the intersection of the rows, and about seven or eight seeds are
sown in the mark thus made, and covered with about half an inch of moist
soil. We then step on the spot thus sown, with one foot, to compress the
soil. As soon as the plants show themselves we dust them frequently, when
cove.red with dew, with land plaster or flour to which one per cent. of Paris
Green has been added. After the fourth leaf shows, the plants will be able
to take care of themselves. When the plants begin to crowd each other
they are all pulled up but one.
The past season, at the time we thinned out the plants in the hills the
weather was very favorable for transplanting, and we set out a piece of
about one-fourth an acre with the surplus plants. The soil of this piece adjoined that on which we had sown the cabbage seed. It had had the same
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amount of manure and cultivation as that first mentioned, and been planted with the same crops for several years.
As a result, the cabbage was very nice on the field where the seed was
sown in the hill, while on the land to which the plants were transplanted,
the crop was uniformly poor, and many of the heads did not harden up at
all. The results in this case were very apparent to the most casual observer
of the growing crop. I lay the results to the fact that the transplanted
cabbage was set back, and did not recover before the severe summer drouth
set in, and this checked its growth.
The more tests of this sort I make and the more seed I sow, the more I
am convinced of the importance of securing seeds with good pedigrees.
Every market man of large experience uµderstands the value of this, and
knows that it is foolish to waste time and money over a crop grown from
poor seed. Some of the strains of Flat Dutch cabbage tested here have not
produced more than thirty per cent. of good heads, while in adjoining rows
was Flat Dutch of which every plant produced good heads. Such instances
might be quoted in abundance, but all go to show the importance of secur·
ing seed from a good parent stock. Vitality in a seed is a good thing. but
is perfectly valueless without it is associated with a good pedigree.
0

RECORDS OF TRIAL OF CABBAGE IN

VARIETY.

I

Who I When I Width Height I Across
h IPerc';;t
Saleable. ofplant of head Head. Weig t Ifeoaods.

IFrom.

Conical Head ..................
Early Wyman.................
Early Jerse,:r Wak~,field....
Very early
....
New Ex. Early Express...
Vandergaw .....................
Early Advance................
Hard Jleading Red..........
Vilmorious Ear.Fl. Dutch
New Peerless ...................
Cannon Ball....................
Berkshire Beauty............
Hend. Early Summer......
Pothers Imp. Bunscoets..
Schlitzee.. ................ ...... ..
Early Bleechfield. ............
Lows Early Peerless.......
.Danish Drumhead ...........

1889.

I
'

1

N. B. G.
G.
G.
G.
Burpeel
"
"
"
G.
Burpee
G.
"
"
"
"
"
"
Burpee

~il~~k;~~;;:::::::::::::::::::::1 I?,·
1

JI

..

1

IINCHES.!INCHES. lNCHSS.

Sept. 2
Aug. 27
:; 2 9
25
25
Sept. 9
Aug. 27
" 29
" 19
" 271
" 27
:: 3 0 1
30
" 31
" 27
" 30
" 27
Sept.18

32
30
34
25
28
40
33
33
36
40
40
40
34
36
40
36
36
36

~':,!f: ~1

!g
40

All Seasons ...................... I
"
Aug.
Joseph Mason.................
"
Sept.
Imp. American Savoy.....
"
"
Prem. Flat Dutch ............ 1 Hend.
"
Barly Jersey Wakefield .... N. B. G. Aug.
South Hend. EarlySum'r H. S. I
"
Hend. Early Summer ...... N. B. G.
"
Hend. Early Summer...... H. s. I
"
M!tmmoth Rock Red....... Hend. Sept.
Prem. Flat Dutch............
"
"
Hend. Early Summer......
"
Aug.

3

27
18
18
9
29
27
27
27
2
9
29

34;
40
, 40
32
40
40
40
40
40
36

8
7¥2
7 ¥2
7
8
9:Y,,
8:Y,,
6
7
7'1:.
7¥2
8
8
8
8

{l

8
7

1~

9
6
9
8:Y,,
10
8
10
10
7
9
8

7
8:Y,,
9
7
8:Y,,
13
9
7¥2
10
13
8
12
12
11
9
12
11
10

~

13
8
9
12
12
13
13
12
9
13
12¥2

LBS.

7
7
9
6
6
15

9%

5Y2
10
14
7

13

814
814

8¥2
lO:Y,,
llY2
7
4:Y,,
7
15:Y,,
8
9:Y,,
12
9
12
10
12
5:Y,,
13
13

90
100
100
100
100
92
86
100
90
100
88
100
90
96
100
90
95
75
86
89
100
100
89
100
100
100
95
100
75
95

N. B. G. refers to seed from Northrop, Braslan & Goodwin Co., of Minneapolis.
G.
James J. H. Gregory, of Marblehead, Mass.
Burpee
Atlee Burpee, of Philadelphia.
H. S.
Hiram Sibley & Co., of Chicago, Ill.
Hend.
Peter Henderson & Co., New York City.
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SYRINGING WITH LONDON PURPLE TO KILL THE CURCULIO
ON OUR NATIVE PLUMS.
SAMUEL B. GREEN.

The syringing of plums with arsenites to prevent the work of the cureulio, has proven a very successful practice in the Eastern States, where the
same method is also used to prevent injury by the codlin moth. The past
season I have carried on experiments to determine if it would pay to
syringe our native plums, which are so often spoken of as being iron-clad
and curculio proof. It is well known by all who handle them that while
i:hey are not so much affected by the curculio as the sorts generally cultivated in the East, yet they are often much damaged by this pest, which,
while not injuring them sufficiently to cause the plums to fall off the tree,
nevertheless covers them with blemishes and hard spots, making them unsightly and injuring their sale.
On June 4th we noticed first work of the curculio, and on the next day
(June 5th) two trees of each of three different varieties were thoroughly
syringed with London Purple and water, mixed in the proportion of one
spoonful of London Purple to two gallon~ of water. This insecticide was·
applied at intervals of a week for three weeks. The syringe used was such
as is ordinarily used in a greenhouse or garden, and is a very simple affair.
'I'he trees experimented upon varyfrom ten to twelve feet high, and arethree
inches through at the butt, yet it did not require over two gallons of the
:mixture or more than three minutes time to syringe one tree.
RESULTS.

The results from these three applications of insecticide has been very
marked.-'I'he ripe fruit on the trees that were syringed was almost entirely
free from blemishes. The plums wen~ of unusually large size, well colored,
and of excellent flavor, as they had no injury to cause premature ripening.
'I'he Weaver plums were nearly ripe during the State Fair, and our many
visitors at that time made very favorable comments on the success of the
·operation, which was at once apparent.
The fruit from the trees which were not treated with insecticide contained scarce a specimen but what was injured by the work of the curculio or
gouger-- besides, they ripened much earlier, and were of inferior flavor and
size, as compared with fruit from trees that were syringed. The foliage of
the syringed trees was uninjured.
CONCLUSIONS.

These results were obtained from syringing our native plums, which are
often spoken of as being curculio prooof, and in consequence are generally
left to be gnawed into by the curculio and gouger as though they could not
be harmed thereby. To my mind it is very evident that theycan be as much
improved by the proper use of insecticides as any of the varieties derived
from the European species (Prunus domesticus).
NOTES AND CAUTIONS.

Do not syringe until after the blossoms fall, for if the blossoms are covered with insecticides any bees in the vicinity will be poisoned.
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Prof. A. J. Cook, in a recent bulletin, gives some careful experiments.
which show that there is no danger of poisoning the fruit or of poisoning
the grass under the trees, when the work is properly done. He also says
that in seasons when there are frequent showers the poison is washed off
the fruit so fast that he considers at such times the well known remedy of
jarring the trees more economical than syringing with arsenic compounds,
·and he find'il that in using arsenic compounds that Paris Green is.much less
liable to inj~re the foliage than London Purple.
BAGGING GRAPES.
SAMUEL B. GREEN.

The practice of bagging grapes is assuming great proportions over a
larger part of the bection of the country where they can be grown. Its advantages are as follows:-It protects from black rot and mildew, from
early frosts, dirt and birds. Some kinds ripen more evenly and only perfectly, when put in bags.
Expense of the operation.- Women and girls are well adapted to do
this work, and when employed at the current rate of wages, the expense of
bagging on a large scale has been found to not exceed one cent per pound,
and in many cases the expense has notbeenover one-quarter this amount. I
have corresponded with one grower in New Jersey who uses over 150,000
bags in his vineyard, a season, and he estimates the cost at about one-half
cent per pound·for the grapes harvested, while the increase of his crop, by
reason of his immunity from rot, much more than pays the whole expense
of the operation.
Time of bagging.-Opinions differ as to when this should be done.
Some experiments would seem to show that in sections badly infested with
grape rot, the bunches should be bagged while yet in blossom, to insure
thorough protection. But all agree thatthe bags should be put on as soon,
at least, as the berries are the size of small peas. In our experiments here
the past season we put the bags OJ:! at this latter time.
Methods of bagging.-Manilla paper bags are generally prefered, of
either the one or two pound size. The two pound size is used when the
bunches are shouldered, or when two bunches come close together, in which
latter case both bunches are put in one bag. The bags aretorndown about
two inches on each side, and a small hole is made with the blade of a knife
in. one of the lower corners of the. bag, to let out any water that might collect in it. The bag is now ready for use. It is brought up over the bunch
above the branch, and the sides of it are folded over the branch and securely
fastened with a pin. The bags are allowed to remain on the bunches until
picking time, when the bag and bunch are taken off together. Generally
there is no trouble about the bags remaining on for the whole season, and
in our experiments the past dry season, the bags were nearly as good in the
fall as when put on, and I know of some growers who iron out their bags
after harvest, and use them again. In very wet seasons, or during severe
storms of rain accompanied with wind, the bags are sometimes knocked off,
though this seldom happens. Some growers are using cloth bags, made es-
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pecially for this purpose, and they will last about three years. There is also
a wire game bag which is being used largely in France for this purpose.
Result of our experiments.-The varieties treated were Delaware, Early
Victor and Brighton. The fruit was bagged with paper bags when about
the size of small peas. At the harvest, the bagged grapes were better in
every case than those not bagged, but the most marked difference was with_
the Brighton, the bunches of which were clean, perfectly colored, and the
sweetest grape I have ever eaten. Those exposed were not so good in any
way, being very dusty, and uneven in ripening. In our previour trials with
Concord and Worden, and some other varieties, the result has been .uniformly in favor of the use of bags as a covering.
ROLLINGSTONE PLUM.
SAMUEL B. GREEN.

This plum fruited with us the past season, for the first time, on trees·
that are seven years old. It was two weeks from the time the first fruit
ripened to the final picking, Sept. 16th. It is a very excellent plum, of mild
but rich flavor, and a valuable addition to our list of hardy plums.
The tree is crooked in its form of growth, spreading, and liable to break
in the crotch of its limbs. With us it is perfectly hardy. It is a freestone
plum, of mild but rich flavor, and more mealy than most of our plums; form
nearly globular, but a little flattened at each end of the axis; skin a reddish
purple in color, not at all astringent, and separate easily from the flesh;
stone circular and quite flat; suture in some specimens entirely wanting,
and never clearly defined; where there is no suture its location is shown by
a red streak.

Edge view.

End view.

Side view.

SECTIONS OF ROLLINGSTONE PLUM~(NATURAL SIZE).

The Weaver, DeSoto and Forest Garden plums have fruited when younger,
and more abundantly than this plum, the first season they haye borne.
POTATOES AT DIFFERENT DEPTHS.
SAMUEL B. GREEN.

The conditions of this experiment were as follows: The soil was a rich, .
light, clayey loam, which for several years just previous had been cultivated
in garden crops. It was put in good condition by plowing and harrowing.
. The seed was of the well known Burbank Seedling variety, cut in pieces of
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two ey~s each. It was planted June 5th, in rows one hundred feet long and
three feet apart, and at two feet intervals in the rows, as follow!!:
Row No. 1.-Planted on the surface, and covered two inches deep.
Row No. 2.-Planted in furrows three inches deep, and covered three
inches.
Row No. 3.-Planted in furrows six inches deep, and covered six inches.
Row No. 4.-Planted in furrows eight inches deep, and covered eight
·'inches.
The plants showed above ground in the order of planting the seed, and
all grew vigorously, making a tremendous growth of vines, which did not
· ripen until the latter part of September. The potatoes were then carefully
dug and weighed, with the following.yield as a result (They received only
good garden cultivation):
Row No. 1.-Planted on surface; 83 lbs. large, 7 lbs. small; 200 bus.
large per acre, 16 bus. small.
Row No. 2.-Planted three inches deep; 88 lbs. large, 6 lbs. small; 212
bus. large per acre, 15 bus. small.
Row No. 3.-Planted six inches deep; 125 lbs. large, 5 lbs. small; 285
· bus. large per acre, 12 bus. small.
Row No. 4.-Planted eight inches deep; 133 lbs.large, 3 lbs.small; 321
bus. large per acre, 7 bus. small.
The crop harvested consisted of very nice, smooth, white potatoes, of
good size. It required much labor to dig the row planted eight inches deep,
and probably six inches is as deep as it is practical to economically plant
., and harvest a field crop of potatoes.
The potatoes planted on the surface were very easy to dig, but were not
·.as large as those planted deeper, owing probably to the dry season. In a
wet season I think the results might be reversed in such an experiment. The
:Burbank's Seedling was probably harder to dig where planted deep than
·some other varieties would be, on account of having its tubers so scattered
in the hills.
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OAK CATERPILLARS.

'.

OTTO LUGGER.

It is a well known fact that, as a general rule, American farmers have
no love for trees and forests. Nor is the cause for this indifference very difficult to understand if we recollect that, next to the Indians themselves, the
forests were the greatest enemies that our early settlers had to contend
with. The contest with the Indian was temporary, and the struggle for
supremacy was soon forgotten in the enjoyment of conquest. But to level
the forests and to clear fields for cultivation, required a great deal of hard
labor and toil, which by no strategical means could be avoided. Of course
the same is equally true of all other densely wooded countries entered by
pioneer settlers. On our prairies, which at these early times were terraincognita, the conditions are different, and farmers should not have that
hatred for trees that is too often shown in vvuoded regions. Yet even here,
in regions with a fair amount of timber, trees are destroyed with a recklesness difficult to comprehend. This natural animosity against forests has,
very likely, become to a certain extent an hereditary trait, and is conse-, ,
quently very difficult to eradicate. Yet the time is coming-has come, in
fact-when this blind destruction of trees must cease; otherwise all, and not
thefarmer alone, will suffer in consequence. We already have to plant trees
in many regions which at one time were wooded, simply to make them
inhabitable, or to reclaim the soil. We must learn to protect carefully the
few remaining forests, and have learned to consider forestry as a science of
very great economic importance.
•
In a state where forests are not very numerous nor large, and where
trees grow rather slowly, it well behooves the farmer, and every owner of
land upon which trees are found, to protect and guard them as carefully as
his other possessions, his other plants, which are to give him food, and
which are to furnish him the returns for his labor.
I have often been told that the study of harmless insects was of very
questionable value to the farmer. Persons, who made such remarks, considered all insects infesting native forest trees as harmless, simply because
they did not injure crops planted by man. Of course such an argument is a
very absurd one. If our trees are worth anything at all, they are surely
worth our protection. In fact, however, forest and shade trees are of great
benefit, not alone because their presence is a constant source of health and
pleasure, but also because they are factors of no mean value in preventing
drought, and other extreme and injurious climatic conditions. Trees are,
moreover, of great commercial value, and if it did not require too long a
time to harvest crops of timber, manyfarmers would no doubt soon engage
in such a profitable industry.
During the last two summers great damage has been caused in various
portions of the State by a number of caterpillars, infesting our native spe-
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eies of oaks. The following is a list of the mpst injurious defoliators; they

are
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As the caterpillars and moths of these large insects are illustrated in
n_atural size in the two plates accompa~yi1:1g t~is bulle:in, on_ly their essen~~~·., ·' tial features and a short account of their hfe-h1story will be given.
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!t:,

~i~?·>.
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Anisota senatoria, Sm. Ab. (Plate I. and II., fig. 2,)

This insect is byfar the most common and most injurious insect to oaks
which we have in this State. It would be still more injurious in every year
~'';Z/. if parasites did not come to our assistance, ·and reduced its numbers. In
;;;.'; ,' some seasons, white, scarlet and shrub oaks are entirely stripp~d of their
'l'J.~f·_"° foliage, which is necessarily very injurious to the trees, if repeated year after
i"l')i:--' year. I have seen such caterpillars so numerous that the whole ground in
~(·".;- the forests was covered with these crawling insects, running about in all di4~j0. · rections to find food, which the trees,_ already denuded of foliage, no longer
afforded. They are found in large numbers every year, and seem to prefer,
~,c~tif not too numerous, the smaller trees. The rather large, flat eggs of this
~~{(, moth (Fig. 1, c.), are deposited early in July, and always in large, irregular
~-:,", clusters on the underFig. 1.
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green, and change lat- Anisota senatoria.-a, a, parasitized caterpillars, shower to a golden brown. ing cocoon inside, and hole made by escaped parasite; b,
Th
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empty skin, left after molting; c, empty egg-shells. Nate e g g-s e s a re ural size. (Original.)
very thick, transparent as glass, and if the young caterpillars have left t~e
eggs, the empty shells look like iridescent glass. The formation of the embryo within can be easily studied, on account of this transparency. The
young caterpillars appear towards the end of July, but sometimes much
later, so late in fact that the mature ones find it difficult to obtain the necessary food ,among the discolored autumnal leaves. The young caterpillars
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are gregarious, and feed only at regular intervals, huddling together at
other times. The younger and more tender leaves near the ends of branch-·
es are first eaten, and nothing of them remains but the midrib and stem, ,:·
and in some cases the leaf beneath the empty shell, as sketched in Fig. 11, c.
As the caterpillars grow larger, the colony separates into smaller families~
and when the worms reach their full size they scatter more and more, forced
to do so by their ever increasing appetite. Before reaching their full size
they undergo a number of molts. Their emptv skins are not eaten, or ".
thrown away, which is very frequently the cas~ with caterpillars, but re~·'
main for a long time upon the ribs of the underside of a leaf, to which the
caterpillar had fastened itself very securely before undergoing a molt. Tb,e .
skin of these caterpillars is remarkably hard and stiff, which accounts for ·
the peculiarity of leaving the empty skin behind, as if inflated (see fig.1, b ).
Although gregarious, they do not form a web of any kind. The young cat~=
erpillars are yellowish green, with very indistinct blackish stripes. When
mature (Plate I., fig. 2) they measure about two inches in length; they are
black,withfournarrowyellowishstripes along the back, and two on each side.
The head and legs are also very black. Each joint of the body carries six short
and black thorns, and two larger horns are found on top of the second joint.
None of these thorns and horns are flexibie, but if the animal is disturbed
it will raise the fore part of its body and shake it in a threatening manner.
Before the first heavy frost the caterpillars enter the ground, and transform
to dark brown, almost black pupre, 'which terminate in a sharp point, and
are furnished with a series of small but very pointed hooks along the borders of each abdominal joint. The pupre remain in the ground until early
July of the next season, and when ready to give forth the moth they work
their way towards the surface of the soil, and are assisted in doing so by
the hooks just mentioned. Sometimes these pupre remain for two seasons
in the ground; at least that is the case under artificial conditions in my
breeding cages. The latter were neglected during my absence, and the soil .. :
became vetfy dry in them, and but few moths made their appearance at the
proper time. I have now a large number of such pupre that entered the
ground late in 1888; to all appearances they are quite healthy.
,
The female (Plate II., fig. 2) is a very shtggish insect, of an ochre-yellow ..
color. The wings are tinged with purplish-red, and crossed by a .narrow ·
purple-brown band behind the middle. The front wings are sprinkled with
small blackish dots, and are 9rnamented with a small white spot near the
middle. The smaller, and much more active male, has very thin wings, and.
is also somewhat brighter in color.

<

Anisota virginiensis, Dru. (Plate I. and II., fig. 3.)
This insect resembles the A. senatoria in all its stages, and has a similar·
life-history. The caterpillar (Plate I., fig. 3) is of about the same size, but is
differently colored. It has a rusty-yellow head, and legs of the same color, a pea-green body, which is shaded on back and sides with red, and marked
with very pale yellowish-green stripes. It is also armed with black thorns,
of which the two middle ones upon joint two are quite long and slender.
When reaching maturity the whole caterpillarisreddish. Its body is dotted
irregularly with ver}· fine white points, and with larger ones of the same
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c9lor arranged in regular order. The pupa is very similar to that of A.
senatoria. The female moth (Plate II., fig. 3) is a little smaller, and more
delicate than that of the former species. The male, however, is quite different, having purple-brown fore wings, with a large transparent space on the
middle, near which is a small white spot.
'
The life-history of both insects is almost identical. Both are badly infested by several parasites, the principal one of which is an ichneumon,
the Limneria fugitiva of Say, and a Tachina-fly, similar to the one illustrated in fig. 2. The former attacks the caterFig. 2 .
., :. pillar when about one-third grown. A single
' egg is deposited by the parasite in each cat\ erpillar, and the resulting larva, after feeding upon the internal organs of its host,
"Spins a slight cocoon inside the caterpillar,
and eventually leaves by a hole, as shown in
thf illustration. Such infested caterpillars
look very much like the empty and inflated
, skins left after each molt, but are distinguished by retaining the head. Fig.1,
aa and b gives a rough sketch of the empty caterpillar-skin and of caterpillars
with a parasitic cocoon inside. The second very common parasite, a Tachina-fly (fig. 2), deposits a number of eggs upon caterpillars almost fully
grown, and most frequently upon the neck of the same. The maggots,
hatching from such eggs, penetrate into their host, feeding upon it for a
short time, and, when mature, leave it and drop to the ground, into· which
· they force their way. They soon contract into a brown, tun-shaped pupa,
from which the fly emerges during the next spring.

Datana ministra, Dru. (Plate I. and II., fig. 5.)
The caterpillars of this moth are also gregarious, and frequently occur
in vast numbers, entirely defoliating our largest oaks. The caterpillar,
when fully grown, is about two inches in length (PlateI.,fig.5)., It is black,
With four conspicuous yellow stripes on each side of the body. The prolegs,
except the claspers, which are black, are reddish-yellow. A single yellow
stripe runs along the middle of the underside of all joints excepting the first,
~d encircles the upper parts of the true legs, which are polished black, as is
also the whole head. The first joint is almost entirely yellow, and very bright
· and glossy on the top of the neck. The caterpillar is moderately hairy; some
of these hairs, which are very fine and white, are quite long. When at rest,
' the caterpillars assume a very peculiar and characteristic position. Only
the four pairs of prolegs are securely fastened to the object upon which they
, ha:ifpen to be, and the anterior and posterior parts of the body are elevated
or bent ina semi-circle over the body. When disturbed, they jerk their body
violently from side to side, and eject at the same time a nasty fluid from
their mouths. The gregarious habit is very strongly marked in this insect.
If one caterpillar moves, all the rest follow, nor is an individual specimen
·satisfied unless crowded together with all the others. Wherever they go,
. they spin a fine thread of silk, which, though barely visible, is strong
enough to carry the weight of their body. When undergoing a molt, the
whole colony keeps together, and usually selects for this purpose the trunk
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of a tree, or the underside of one of the main branches. The empty skins
which remain behind, and are fastened together with numerous threads of
silk, look very strange in such positions, and cause many inquiries. The cat.:
erpillars, as long as small and weak, eat only the softer parts of a young
le'af, but later they devour the whole. The black and veqrhard head is very
capacious, so that the strong muscles moving the jaws find a good support,
and the caterpillars evidently make very good use of such strong muscles'
and jaws, as they soon denude a large tree of its foliage. The pupal stage
is assumed under ground, and the moth issues late in June or early in July.
The moth (Plate II., fig. 5) is a rather fine looking insect. The fore part
of the thorax is dark brown, the face bright yellowish-brown, and the rest
of the body dull yellowish-brown. The fore wings are smoky-brown, cross- ,' ·,:
ed with darker lines; the under wings are much lighter in color, and are '·
without any lines. The eggs are deposited, several hundred together, in a
patch upon the underside of terminal leaves; each egg is white and spherical.
This caterpillar is constantly harassed by a Tachina-fly, and notwithstanding its violent resistance, the fly succeeds in fastening her eggs to the
struggling victim. Many peculiar cases of faulty instincts arc on record,
clearly demonstrating that instinct is a very vague expression, with but
little meaning. I found one of these caterpillars covered with 249 eggs of a
Tachina-fly, and as six to ten maggots can only find enough food to mature <
inside their host, all the offspring of this parasite had to die by starvation. ·'
Edema albifrons, Sm. Ab. (Plate I. and II., fig. 4.)
The caterpillar of this moth is one of the prettiest insects we have, and
has nothing repulsive about it. It is veryglossy, almost polished, and looks , ,
as if made out of wa.'C, of a delicate blueish-white color. It is marked longitudinally with yellow stripes and fine black lines, has a coral-red or reddishyellow head, and is readily recognized by a very bright coral-red hump on
the eleventh joint, as indicated in the illustration (Plate I., fig. 4). The
posterior end of the caterpillar is usually elevated in the air. (The specimen.·.
illustrated is not quite full grown.) When mature, the caterpillar enters the •::
ground for pupation, which takes place late in September. The moth ap-': ·
pears in June. It is of a gray color, with very fine brown markings. But
its chief characteristic is found in an indentated white stripe along the upper edge of the fore wings, '\'Vhich reaches to the tip of the wing, and encloses
a snowy white discal spot. The under wings are uniformly gray, with a
pale border. Head, and a triangular spot upon the front part of the thorax
are yellowish.
.
These caterpillars are not gregarious, at least not in the same sense as
those described before, but still they are seldom found singly. Usually.
large numbers are found upon the same tree, and if at all numerous they
are very destructive. Besides a Tachina-fly I have not found any other
parasite attacking it.
Janassalignicolor, Walk. (Plates I. and II., fig.1.)
The caterpillar of this moth is a very queer looking object, and not
often found by persons not versed in entomology.* It looks, when fastened
to the edge of the midrib of a leaf partly eaten, like a wilted and dis*If I wish to test the eyes of students, I bring them face to face with an oak
infested by these larvre. If they find any at all, without having them pointed out,
their eyes are good.
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colored part of the same. These caterpillars, though not often observed,
are very numerous upon our white and scrub oaks, and cause considerable
damage to them. They are rather smooth, and distinguished by a large
hump, terminating in two points, upon the fifth joint, and by a smaller
hump upon joint twelve. The head is whitish, mottled with yellowish and
brown lines, which leave a number of white spots in bold relief. The body is
palegreenish-white, withadarkgreen patch bordered with brown, as shown
, 1.ll illustration (Plate I., fig.1).
When full grown, which takes place very
late in autumn, or at a time when the foliage becomes discolored and ready to
drop, the caterpillar, now of a decided reddish color, enters the ground, and
forms-near the surface-a tough, silken cocoon, in which it passes the
winter in a dormant condition. Early in the spring it transforms into a
shiny, light reddish-brown pupa, furnished with two small points at the
tip of the last segment. The moths appear during June and July, but are
very irregular in making their appearance. They deposit a large number
of smooth, globular eggs, but only a few are deposited upon a leaf. The
caterpillars are not gregarious, although a small tree may harbor hundreds
of them. The sexes of this moth vary to some extent. The name ligni. color, meaning colored like wood, is a well chosen one, as the moths look,
with folded wings, very much like a piece of bark, better explained by the
illustration than a short description could do.
. A Tachina-fly is very destructive to these caterpillars, and seems to select the space between head and hump as the proper place to deposit her
eggs. Ten to fifteen eggs were counted upon this spot in several instances.

Perophora melsheimeri, Harr. (Plates I. and IL, fig. 6.)
This is one of the most curious insects found in the United States. It is
a sac-bearer, and never leaves its self-made home. The sac, or case, as
shown in Plate I., fig. 6, and in fig. 3 in the text, is composed of two oblong
pieces of leaf, fastened together in such a way as to form a neat and snug
house; inside it is lined with a carpet of tough brown silk. It requires
" practice to build such sacs, ap.d the young caterpillars have evidently not
acquired snfficient experience {omake their houses as perfect as those formed
by older ones. Inside this house all the transformations occurring during
the life of an insect, after being hatched, take place. Yet it would not be a
very safe retreat, as both ends are open, and not closed like those of some
other sac-bearers. But the caterpillar is well fitted to overcome this diffi. culty. Its tail end is widened and flattened into a thick, circular, horny
, plate of gray color, which exactly fits each opening of the sac. A very hard
and formidable looking head watches-as a dog the house-the other opening-. Formidable indeed, a~ the ro1:1gh a~d black head is c<;>mposed ~f a
'thick layer of horny material, and is furmshed, moreover, with extensible
. jointed feelers, which are in constant motion, and with a pair of antennalike organs, that are broad and flattened at their ends. The strong jaws
. are always ready to bite an intruder, and even the fingers of inquisitive persons are not safe. If we touch the circular plate behind, the caterpillar
turns around in its narrow quarters with great rapidity, and tries to scare
or bite the disturbing object. The insect is so well protected, that not even
parasites have an opportunity to enter; at least I have been unable to
hatch any parasites from over 500 sacs, gathered late in autumn. As long
as the caterpillar is small it is seldom found, as it is so well protected bymimicing leaves. Later, however, towards the end of summer, the color of
the sacs reveals their presence to a practiced eye. Whenever the caterpillars
have to move to new feeding grounds, the anchoring threads of silk are cut
and new lines are fastened in the direction desired, and the sac is pulled
ahead until the spot has been :reached. Before commencing to feed, the
house is securely fastened, as shown in the illustrations. The caterpillar,
when removed from its house, in not an inviting looking object; it is dirty
reddish-brown, thickly covered with minute whitish or yellowish warts, and
is marked faintly with a dorsal and sub-dorsal yellowish line. The horny
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-cervical shield is brownish-black, with a white dorsal line. The mature cat-erpillar measures about one inch and a half iri length. Towards winter ii
leaves the plant, and hides near them inthe grass or among dead leaves. In ·
this position, and so to speak with open doors, it passes the winter. But
.quite early in the following spring it closes both entrances with a plug of
white silk, easily removed by pressure from the inside, and assum~s the ,
pupa stage, which lasts but a short time. The dark brown pupa is blunt,
and is furnished with a row of very small teeth on each abdominal, ri~,
which enables it to move inside the sac. The moth, which issues early m · ,
June, is also a very peculiar insect. It reminds one strongly of a silk-moth,·.,
both on account of its shape and because it has very similar motions. Botb.,,.,:r
Fig. 3.

.

1

Different positions assumed by moth, while at rest. The sac is shown to be"' ,.
anchored by ten silken ropes, each with a large triangular base. (Original.)

sexes are winged, and are very similar. It seems to me that neither male
nor female are able to fly. The female at least, never tries to use her wings,
although otherwise very active. The male, when greatly excited by sexual
, desires, flies in such a manner as to remain staFig. 4.
'
tionary. The tip of his abdomen never leaves
the ground, and the wings vibrate so rapidly
for half an hour at a time, that not even their
form can be recognized. Both sexes, when disturbed, run about very rapidly, and search for
. shelter among dead leaves, whose color they
mimic very closely, being reddish-gray, sprinkled
with blackish points, and marked with a more
or less faint oblique blackish line. Asthesketch"es in Fig. 3 indic!!-te, th~ i;noths, wh~n at r~st, Eggs of Perophora melsheiassume very peculiar positions, and 1t reqwres meri, enlarged. (Original.)
-a very close search to find them, even in breeding cages known to contain
·;them. The pale yellow eggs, 1.8 mm. long and 0.6 mm. wide, are very
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clry, even when fresh, and are carelessly scattered about, and not fastened
to any object. They are, as shown bi fig. 4, :flattened upon two sides.
The remaining two species of moths illus-trated upon Plate I. and II.,
ate not so very common as those mentioned before, but are numerous
enough to cause considerable injury to younger trees. It is strange that all
the insects described in this bulletin will feed upon leaves of the hazel-at
least late in autumn, when suitable fresh leaves of oak are becoming scarce.
Apatela brumosa, Guen. (Plate I. and II., fig. 7.)
The caterpillar of this moth is rather abundant late in autumn, and
:Seems to be a general feeder, as it is found upon raspberries, willows, poplars, and hazel, but, here at the Station, chiefly upon oak. It measures
about one inch and a quarter when moving, but looks smaller when at rest.
This hairy caterpillar is of a brownish-black color, with a transverse row
Qf pale. tuber~les o~ each. segment,. whic~ give i:ise to clusters of gray or
brown1sh-wh1te hairs, as md1cated m the illustration (Plate I., fig. 7). The
polished blackhead is partly hidden above bythe long hairs of the first joint.
·The mature caterpillar does not enter the ground for pupation, but forms a
:Slight silken cocoon among ntbbish; here it soon changes to a pupa. The
moth, which belongs to the owlet moths and not to the spinners, as the
<0ther insects treated in this bulletin, is a gray insect, mottled with spots
and lines, of a brown, or dark gray color, as shown in the illustration (Plate
II., fig. 7).
Tachina-:flies help us greatly to prevent a rapid increase of these noxious
insects.
Gastropacha americana, Harr. (Plate I. and II., fig. 8.)
These interesting moths resemble brown or crumpled leaves so closely
that it is hard to realize that they are indeed winged insec1's. The ground
-color is a tawny reddish-brown, the hind edges of the fore wings are deeply
notched and margined with white, and both wings are crossed by a broad,
interrupted white band. The female is usually less brightly marked, and is
-frequently almost entirely of a reddish-brown color. Its caterpillar, when
resting upon a flat surface, has a peculiar broad and compressed shape,
which is caused by a lateral fringe of gray hair. Its body is of a slaty-gray
color, mottled with black. The most characteristic markin~s consist of a
.scarlet band between the second and fourth segment, only visible when the
caterpillar is in motion. Black legs, ash colored pro-legs, with a black spot
between each pair, also distinguish this peculiar creature. When fully grown
it spins a slight cocoon between two leaves, and soon transforms itito a
pupa, which i.s very dark brown, almost black, covered with very fine granulations and bristle-like hairs, which are most evident upon the thoracic
joints, and which form regular rings upon the abdominal joints. The whole
surface of the pupa is dusted with a bluish material, which combines with
. the ground color to appear bluish-black.
Here again our friends, the Tachina-:flies, assist us to keep these insects
in due bo11nds.
Remedies.
All the insects discussed in this bulletin are sufficiently large to be readily
seen, and some of them, being gregarious, can not escape observation. This
is a great help to us, as we need not fight in the dark against unseen enemies, but can do so in the open light, and obtain visible results. The best
means to getrid of these insect pests-if the necessary labor can be obtained
cheaply-would beto remove them, with the branches upon which they are,
to a convenient fire. This can readily and quickly be done-if only a few
trees in our yard are to be protected. Upon a large scale, and if the insects'
.are in high trees, this method would be too laborious and costly, and we
have to use arsenical poisons, either Paris green or London purple. This
poison should be applied with force pumps, with good nozzles, as recommended in former bulletins.

