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TOBACCO CULTURE IN CONNECTICUT

P. J. ANDERSON

History failed to record the date, the residence and the name of the
first white tobacco grower in Connecticut. He was probably one of the
original settlers, for as early as 1040, seven vears after the first settle-
ment was made in the colony, it is recorded that tobacco was being raised
at Windsor. From that time to the present, tobacco has been one of the
important crops of Connecticut. In the early years most of the towns in
the state grew some tobacco at one time or another. Lventually it was
found that the best leaf could be grown in the valley of the Connecticut
river and the industry gradually concentrated there. In periods of greater
demand it has spread farther from the river only to recede again in times
of low prices. About 1840 another center of concentration of acreage
began m the Housatonic Valley. To-day the commercial production 1s
confined to these two valleys.

Connecticut, however, owes its preéminence in the tobacco world to
the cigar. The heyday of commercial expansion hegan when cigar smok-
ing became popular. Although the Indians are known to have rolled
leaves of the plant loosely together before sinoking them, cigars such as
we have now wete hardly known in New Tngland until about 1800.

In the first few years of the nineteenth century the farmers’ wives
began to roll cigars in their homes to be peddled in wagons from village
to village. The most popular brands in those days were the “Long Nines”
and “Windsor Particulars”. In 1810 the first cigar factories were es-
tablished, one in Suffield and one in East Windsor. Gradually the busi-
ness of rolling cigars passed from the homes into small factories which
grew up in all the towns. Then some of the manufacturers hegan to im-
port tobacco from Cuba and Brazil for blending with the native leaf.

With the increase in cigar smoking it came to be recognized in other
parts of the country that the soil and climate of the Connecticat Valley
were adapted to growing the finest quality of cigar leaf. The outside
demand, thus created, necessitated the establishment of warehouses
where large quantities of tobacco could be packed and shipped to New
York and other centers where cigars were being made in increasing
numbers, Warehouse Point owes its name to the fact that the first
tobacco warehouse in Connecticut was established there in 1825. The
history of the tobacco industry from that date to the present was one of
continuous expansion until 1921. Occasionally there were reverses for
a few years, but these were followed by periods of growth and renewed
prosperitv. The last decade, however, has seen an irregular downward
trend in acreage,



TYPES OR VARIETIES

Three varieties of tobacco are now grown in Connecticut. Two of these,
Broadleaf and Havana Seed, are commonly called “out-door” or “sun
grown” tobacco. The third one, Cuban, is known as “Shade tobacco”
because it is grown i fields covered, or shaded, by tents of cotton cloth,

In early colonial days in America, all tobacco was alike. As new
centers of production were established, however, it was found that tobacco
grown in one part of the country had different qualities from that grown
in another section. Some produced a kind which suited best the taste
of the pipe smoker; others, a snuff type; and others again, plug types,
etc, The three varieties grown in Connecticut are most suitable for
cigars and the entire crop is used for this purpose except for a small
amount of damaged or inferior leaf which, as a by-product, is used for
scrap chewing.

In the manufacture of cigars, three kinds of tobacco are needed cor-
responding to the three parts of a cigar: the filler, hinder and wrapper.
The filler is the central portion of a cigar consisting of a bunch of leaves
laid parallel together. For this, there is needed a heavy leaf which burns
well and has a pleasant aroma and taste. It constitutes the larger part of
the cigar. The fller is first covered and held in place by the binder, a
leaf of a different type, not so heavy as the filler. This in turn is covered
with a thinner leaf. the wrapper. The wrapper must burn well and be
uniform and light in color. 1t must have very fine veins ounly, and a
pleasing luster and fimsh that appeals to the eve of the smoker and sells
the cigar. The wrapper is the smallest part of the cigar, hut the most
expensive per pound. Every different combination of filler, binder and
wrapper produces a different taste or aroma. On the proper blending of
these three parts depends the popularity and success of any brand.

More than a hundred vears ago it was recognized that Connecticut
tobacco excelled in the qualities that are desrable for wrappers and New
England has become known as a wrapper section. [t is also one of the
two leading binder sections of America. Filler tvpes of tobacco are not
grown here although a small percentage of the top leaves is sometimes
used for that purpose.

Of the three types of tobacco produced in Connecticut at present,
Cuban Shade is grown for wrappers while the other two, Havanna Seed
and Broacleaf, are used mostly as binders. There is still some demand,
however, for the best grades of the latter two tvpes for wrappers. Fach
kind has distinct characteristics and a distinet use in the manufacture of
cigars. In the latter field they are not interchangeable.

Indians who grew tobacco here hefore the white man came used it only
for smoking in pipes and probably were not particular about such things
as shape of leaves, luster, and size of veins. The type they grew prob-
ably could be found nowhere to-day. Almost as scanty are the records
in regard to types grown by the colonists for a hundred years or more.
At the beginning of the nineteenth century, farmers were growing “shoe
string”” tobacco, a narrow-leaf type probably much like the present day
Maryland Narrow-Leaf.



BROADLEAF (U. 5. TYPE 51}

When fickle fashion started the vogue for cigar smoking a century and
a quarter ago, there arose a demand for a wider leaf suitable for binders
and wrappers. Conseguently, Mr. B. P. Barbour of [Zast Windsor nn-
ported seed from Maryland and began growing the Broadleaf variety in
1833, This new tobacco was so superior to the type previously grown
that within a few vears it entirely supplanted “shoe string”., With its

coming the tobacco growing business in New England entered a period
of expansion and prosperity which continued for nearly a hundred years.

The Barbour variety of Broadleaf is still grown in some localities, but
during the past century new kinds have developed either by mutation
and acclimatizing of the original or through fresh importation of seed.
As a result we have a number of more or less distinet varieties or sub-



types of Broadleaf, for example: John Williams, Bantle, Frank Roberts
and Hockanum,

The bulk of the Broadleaf is grown in Connecticut east of the Connecti-
cut river in the towns of Glastonbury, East Hartford, Manchester, South
Windsor and East Windsor. A scattering acreage is found in the Havana
Seed sections of Connecticut and Massachusetts. The plant is principally
characterized by the drooping habit of its leaves (Fig. 116). The leaves
also are longer and wider than those of the other two dominant types in
New England, ’

Broadleaf is used mostly for cigar binders and as such is found in many
of the most popular brands of nationally distributed cigars. The better
grades also have a limited use as cigar wrappers. Compared with the
more popular Shade and Sumatra wrappers, they make the cigar appear
dark and rough but many experienced smokers prefer them. Broadleaf
top leaves, when thoroughly re-sweated and aged, also make a good cigar
filler and are used to some extent for this purpose., Badly damaged or
poor crops, and damaged and short bottom leaves of the good crops,
are sold at a low price for “stemiming”. When mixed with other types,
they appear on the market as scrap chewing tobacco. The average yield
of Broadleaf for the past 12 years, 1922 to 1933, was 1,422 pounds per
acre according to estimates of the New England Crop Reporting Service.
Yields of 1,800 to 2,000 pounds are not uncommon, however, on good
land. '

HAVANA SEED (U. S. TYPE 52)

There is considerable uncertainty as to the circumstances under which
Havana Seed tobacco was introduced mto New England. Apparently
the event was not considlered worthy of published record. Its culture
began sometime between 1870 and 1880 hut the writer has found no
report giving the name of the man who imported the seed or his abject
in doing so. Prohably he hoped to duplicate in Connecticut the aroma
or other qualities for which the tobacco of Cuba is famous. Although the
seed evidently came from Cuba, to-day there is tio district in that island
_which grows tobacco like it. However, as there is wide variation in leaf
and habit of growth in the tobacco fields of Cuba, it is entirelv possible
that our seed was isolated from such a heterogeneous population. By
generations of selection and acclimatization here, the size and shape of
the leaf has so changed that we fail to recognize the Cuban ancestor. At
any rate the culture of Havana Seed spread rapidly and has supplanted
most of the Broadleaf west of the Connecticut river in this state, on hoth
sides of the river in Massachusetts, and even up into southern New
Hampshire and Vermont, It is the only type grown in the Housatonic
Valley. Its acreage in New England in recent years has been about the
same as the Broadleaf- acreage,

The leaves are somewhat smaller and smoother than those of Broadleaf
and they do not droop but stand upright from the stalk, The upright
habit makes this type more suitable for machine culture. (Fig. 117).

Before shade tobacco hecame so popular, Havana Seed was widely
used for cigar wrappers. Now only a very small percentage of the crop



serves that purpose while the bulk of it goes for binders. The taste and
flavor of cigars bound with Havana Seed differ from those bound with
Broadleaf. It is not, therefore, a substitute for Broadleaf on the same
brands of cigars. The principal competitor of Connecticut Havana Seed
is Wisconsin binder, and the price which the Connecticut farmer receives
for Havana Seed is influenced to some degree by the character of the
crop grown in Wisconsin, Many nationally popular brands of cigars

Figure 117. Havana Seed plant ready to harvest

use Connecticut Valley Havana Seed binders. The stemming grades of
this variety are used for scrap chewing tobacco just as those of Broadleaf
are. Average yields for the 12 yvears, 1922-1933, were 1,404 pounds per
acre according to the New England Crop Reporting Service. VYields of
1,800 to 2,000 pounds, however, are oiten obtained by skilful growers.



SHADE (CUBAN) (U. S. TYPE 61)

Growing of tobacco under cloth in Connecticut began in 190 with an
experimental hali-acre in Poquonock under the direction of the Connecti-
cut Agricultural Experiment Station. In the original tests, sced was
imported from Sumatra. The experiment proved this varifety unsuited
to shade culture and seed from Cuba was tried. With a few years of

Freu:re 118, Mature Cuban Shade plant.

selection, the Cuban type became established and its culture spread until
it reached about 9,000 acres. It is grown in the same sections as Havana
Seed and Broadleaf on both sides of the Connecticut river from southern
Vermont to Portland, Connecticut.



The variety is identical with the tobacco grown generally in Cuba
to-day but has been more carefully selected for uniformity. The leaves
are smaller and less pointed than are those of Broadleaf and Havana seed,
and are set farther apart on the stalk. The plant as a whole 1s taller than
the other types. (IFig. 118).

Shade tobacco is used primarily for wrappers, and appears as such on
the most popular high-priced cigars in America. Its only competitor is
the imported Sumatra wrapper. The leaves are light in color, smooth
and glossy, with very small and inconspicuous veins. . They make a
cigar which appeals to the eye of the smoker. The top leaves and heavier
grades are used to some extent as cigar hinders. Connecticut Shade is

Fizere 119, A field of FHavana Seed Tobacco growing in Connecticut,

the highest priced tobacco grown in America. The price of Sumatra is
somewhat higher but only because of the high import duty. According to
records of the New Enghnd Crop Reporting Service, the average vield
for the Iast twelve vears, 1922 to 1933, was 987 pounds to the acre,

SOME LESS IMPORTANT VARIETIES

The three varieties which have heen described are the dominant types
and the only ones grown to any extent commercially in New IEngland,
Many attemipts have been made to mntroduce other varieties without
ultimate sticcess. Some of these, however, should be mentioned,

Primed Havana is the same variety in the ficld as Favana Seed
but in the trade it occupies a separate position.  The difference comes from
the method of harvesting and curing.  (hedinary ITTavana Seed is harvested
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by cutting down the whole plant and curing it in the shed with all the
leaves attached to the stalk. In the case of Primed Havana, the leaves
are removed from the stalk (primed) in the field as they become mature,
starting at the bottom of the stalk. They are sewed on lath, and cured
like shade leaves. Primed Havana has the same uses as Shade but is
not of such good quality. Its popularity began about the same time that
Shade was mtroduced but it was gradually supplanted by Shade from
Connecticut and Florida.

Halliday’s hybrid: Many attempts have been made to produce an
acceptable variety by crossing two other varieties. Such crossing usually
results in a hybrid that is vigorous, high-vielding but lacking i quality.
One of the first of these that became popular was the Halliday Hybrid

Figure 120. Field of Broadleaf tobacco showing the method of wilting the
leaves. They are cut down and thrown on the ground.

which was grown rather extensively in the Havana Seed sections about
the beginning of the present century. Unfortunately its lack of uni-
formity and some other objectionable characters doomed it to an early
fate and caused considerable financial loss to some who had grown it
too extensively,

Mongrel: This rather indefinite name has been applied to a hybrid
variety produced by interbreeding of Havana Seed and Broadleaf. Just
when or how often this nondescript cross has been made is not recorded
but it has been grown rather extensively in some sections in the past and
is still raised on a few acres. It is a rank grower and heavy yielder
with leaf characters midway between the parents. There is little market
for it because it is neither Broadleaf nor Havana Seed.

Roundtip: This variety was developed at the Connecticut Station by
selection from a Sumatra-Broadleaf cross. It is a rank grower, with
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leaves of excellent shape, a high yielder, and resistant to rootrot. It was’
grown commercially first in 1920 and within a few years there were
several hundred acres. However it did not meet with favor in the trade
and is no longer grown commercially in Connecticut.

With the centralizing of cigar manufacture into a few large units has
come 2 demand for large quantities of uniform leaf. Varieties or grades
which can be supplied only in limited amount are not wanted. They
do not fit into the scheme of wholesale production. This means less and
less chance of introducing any new type or variety of tobacco. The
opportunity of the future will be to improve by selection the types which
we now have, rather than to introduce new ones.

Froure 121, A tent in the Connecticut tobacco country under which Shade
(Cuban) tobacco is grown,

ACREAGE AND DISTRIBUTION

For the first two centuries of tobacco growing in Connecticut there are
no statistics to show how many acres were planted or how many pounds
were raised annually in the state. Tobacco was grown at first mostly for
home and local consumption. Yet the colonists apparently grew more
than they could use, for early in the seventeenth century they were
exporting it to the Dutch colony of New Amsterdam. During the next
century tobacco was an important item of export in the West Indies’ trade
but no figures are on record by which we may judge the volume of this
commerce. In 1753 the General Assembly made a law prohibiting the
export from Connecticut of any tobacco that was not stamped and sealed
by the official town packer. After that date, town packers were regulatly
elected at the annual meetings of the valley towns, indicating that export
of tobacco was of some importance in these towns.



At the beginning of the nineteenth century the increasing popularity
of cigars and the introduction of the Broadleaf tobacco mduced a heavy
expansion of acreage, but since no official statistics were kept, the extent
of the increase cannot be stated. The first official figures which show
the size of the industry in the state are in the Federal Census of 1840.
According to this, there were 338,000 pounds of fobacco raised in New
England in 1839, Assuming a vield of 1,413 pounds to the acre, which
was the average annual vield of the first two decades for which we have
acreage records, we may estimate that only about 380 acres were planted
to tobacco m Connecticut and Massachusetts in 1839. In 1849 production
had increased to 1,406,000 pounds. The next decade saw tremendous
gain so that there was more than six times as much tobacco produced in
1859 as in 1849—ahout 6,500 acres, This wave of expansion continued
until atter the Civilt War.

DBeginning with 1862 there are official records showing the number of
acres of tobacco cultivated, as well as the pounds produced cach vear.
These figures are assembled m Table 1'. They show a fairly steady pro-
duction of 6,000 to 8000 acres annually up to the end of the century.
Then follows a gradual rise until the outhreak of the World War, and
rapid expausion during and shortly after the war period, culminating in
the peak of 31,000 acres in 1921. A violent drop came in 1925 followed
by still further drastic reductions in 1932 and 1933.

Since 1920 there has heen a slow but steady decline in consumption of
cigars, largely due to the rising popularity of cigarette smoking. Thts
was an important factor in reducing the acreage during the decade, 1920
to 1930. Another factor was the rapid substitution of cigar-making
machines for hand work. In making a cigar a hand worker uses a
double binder, while the machine uses otily a single hinder. Thus machine-
made cigars require about half as many pounds of binders as hand-made
cigars. During these years when the demand for hinders was steadily
declining, reduction of acreage lagged behind with the result that ex-
cessively large stocks of leaf accumulated, reaching a peak in about 1929,
The ruinously low prices paid for tobacco after the economic depression
set in resulted in reducing the acreage of outdoor tvpes in 1933 to nearly
the lowest point in the century. _

The region of greatest concentration of tobacco acreage includes the
towns on both banks of the Connecticut river northward from  Glaston-
bury and Hartford to the Massachusetts line. The industry has been
stibject to wide fluctuations. In prospernus davs tobacco growing has
spread far to the east and to the west of the river towns, but in periods
of lower price and depression, the acreage shrank first in the towns at
the greatest distance irom the river. But even disregarding these fluctua-
tions the last hundred vears has seen a steady tendency toward concen-
tration of the industry in this part of the tobacco country. ‘This is well
illustrated by the maps of the state on page 727 which show the dis-
tribution in 1880 as compared with 1930. The distribution by towns
in the state is shown in Table TV, (Appendix).

IFpr Tables I to TV sece Appendix. page SGI.
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Frqure 122, Map of the state showing acres of tobacco by towns in 1880.
Each dot represents ten acres.

Figure 123, Acres of tobacco by towns in 1930. Each dot represents ten acres.
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TYPES OF SOIL SUITABLE FOR TOBACCO

The tobacco plant will thrive in any fertile well-drained soil anywhere
in the state, but commercial tobacco production is strictly localized in
sections of the valleys of the Connecticut and Housatonic rivers, Each
type of soil produces a different quality of tobacco., Many years of
experience have shown that the soils in these two valleys impart a quality
to the leaf which is most pleasing to the smoker. Therefore dealers pur-
chase their supplies from these districts to the exclusion of other parts
of the state. In times of increased demand the area has expanded to
bring less suitable land into tobacco, but with each slump the acreage has
receded to the same localities and all attempts to establish new permanent
tobacco centers have failed.

The typical tobacco soil is a sandy loam containing from 60 to 80
per cent of particles more than .05 mm, in diameter, Variations in
predominant size of the sand particles give coarse, fine and very fine
sandy loams. The important tobacco soil types as classified by the Soils
Department of the Experiment Station are: Merrimac sandy loam and
fine sandy loam, Enfield very fine sandy loam and Manchester fine sandy
Ipam. The Merrimac types compose the flat terraces along the Connecticut
and Housatonic rivers. The Enfield and Manchester soils occur on gently
rolling, somewhat higher, areas. To a smaller extent Wethersheld loam
and Suffield clay loam are used but these two types are generally too
heavy for best leaf quality. _

The Merrimac coarse sandy loam is used for shade tobacco but is not
so suitable for out-door types because it i1s susceptible to drought and
leaching., Soils containing a considerable amount of clay are not good
for tobacco culture. The plant prefers sandy, well aerated and well
drained soils. The lighter soils produce a lighter-colored, thinner leaf
and therefore a more desirable tobacco. Heavy black soils, peat and
swamp soils, and the “meadow’ soils along the river, produce rank growth,
but the tobacco is darker, heavier and less desirable.

The best subsoils are of fine or medium sandy loam texture with good
retentive capacity for water. Clay or “hard-pan” subseils, however, do
not permit sufficient drainage and are not usually satisfactory. Gravelly
or coarse sandy subsoils permit too much leaching of the fertilizer and
also drought injury in dry weather,

The average tobacco soil contains about 3 per cent of organic matter,
an amount somewhat lower than that in other soils in the state. In very
sandy soils this figure may drop as low as 1.5 per cent. With continuous
culture of tobacco this percentage has not decreased except in the coarser
sands where conditions are favorable to decomposition, There is no
evidence that an increased amount of organic matter is desirable for
tobacco. The average total nitrogen content, corresponding to the organic
matter content, is also relatively low as compared with other soils types,
being about .15 per cent. This small amount becomes available very
slowly, hence the necessity of heavy nitrogen fertilization.

The quantity of phosphoric acid on old tobacco soils, however, is very
high, due to accumulation. New tobacco soils (less than five years in
tobacco) have an average of some 1,50 pounds of phosphorus (3,450





































































































































































of ripening. Soon the surface of the leaf becomes rough and puckered,
“hobbly”. Meanwhile the centers of the mottled areas have died and the
margins and tips of the leaves are speckled with numerous small white
spots. As conditions grow worse, margins of the leaves turn downward,
giving them a rim-hbound appearance. In severe cases the dead portions
may coalesce and fall out or break and make the leaf appear ragged. On
large leaves in the field, when potassium defictency is not great, we have
found the anly symptoms to be a yellowing and sharp downward recurv-
ng of the leaf tips.

Unlike magnesia hunger, the svinptoms of potash lnmgcr o not always
appear first on the lower leaves. These may be quite normal and the
worst symptoms occur on the middle leaves. In severe cases plants arce
dwarfed, but we have not seen such a cade in the fields of the Connecticut
Valley. Stunting of growth is apparently not uncommon in tobacco dis-
tricts farther south.

Plants with low potash supply arc the first to wilt during dry weather
or on hot days. The cured leaves do not come into “case” in the shed so
quickly as those which have more potash. They are dryv, harsh, non-
clastic and have poor fire-holding capacity.

When this disorder occurs in the heds, the plants should he sprinkled
with a solution of nitrate of potash made by adding Awo pounds of this
material to a batrel of water.  After the spray has heen applied, it should
be washed from the leaves with clear water. Fven when the plants are
severely affected in the heds they may he set i the ficld safely since they
recaver rapidly there,  The remesdy i the field conxists in supplving any
of the potash materials as deseribed on page 740 of this bulletin.  The
trouble in the field, however, 1s rarely observed until it is too late to un-
dertake remedial measures {nr the current year.

Nitrogen starvation causes the entire plant to turn pale and in severe
cases to remain smaller and produce narrower feaves than normal plants.
This trouble is well known by tobacco growers and is remedied by nitrate
applications in the hed, as mentioned on page 733, or by side dressings
m the field, as described on page 749,

Phosphorus deficiency is cvidenced by slow, “pinched” or stunted
growth, and narrow, dark leaves. The narrowing is particularly evident
at the heel of the leaves, giving them a somewhat spatulate shape. They
do not hecome pale or vellow but, wheu viewed at an oblique angle, have a
bronze cast. On old tobacco fields this trouble is ravelv seen hut some-
thues miay be found i new fields during the first year or two of tobacco
culture.

Manganese poisoning: All tobacco leaves normally contain a small
amoutit of manganese—usually less than one-quarter of 1 per cent of
Mn, O} ——although this element is not a nutrient and perfectly normal plants
¢an be grown in complete absence of it. The more acid the soil, the higher
the percentage of manganese i solution in the soil water and consequently
in the plant, At a somewhat increased concentration it hecomes toxic to
the plant and produces symptons of poisoning,  Affected leaves grow pale
and may he distorted.  The vellow color develops between the minute
ramifications of the veins. In later stages the leaf is dotted with small,
irregular, hrown dead spots. The plants remain stunted throughout the



alfected part of the field. Cured leaves are vellow, notn-elastic and of in-
ferior quality.

The remedy is to apply lime to correct the extreme 1ci([ity of the soil.
The disease has been observed only on fields testing below 4.5 pIl.  Suffi-
cient lime should be applied to hring this reaction up to 5.0 pll or some-
what above,

POLE SWEAT

After harvest the leaves must e dried out slowly.,  During the entive
process, lasting from two to six weeks, they must not dry too rapully, be-
cause they are worthless if they “hay down” quickly in a green siafe.
The humidity and temperature must he kept high enough so that the
leaves remain soft for a long time.  In such condition they undergo those
mmternal chemical changes at a proper speed to insure the desired color,
clasticity, grain, texture and other characters which good cured cigar leal
must have.

During the curing process, while the cells of the leaf are slowly dying,
although still soft and contaiing considerable maoisture, they do not have
the resistance of normal living cells and are favorable subjects for attack
w decay organisms. The higher the humidity of the surrounding atr, the
greater the danger of damage from rot-producing organisms.  Since the
cells can no llms,,u e (’011%1(1(‘1’(‘(1 normal living cells, dttacl\mg Organisns
should be cailed sapr oph‘vteﬂ rather than parasites. ‘I'he mjury produced
by growth of these organisms in the leaves has received a variety of names
in diflerent parts of the country but is commonly called pole-sweat, pole
rot, shed burn or just “sweat”,

Symptoms: In the shed there 1s no danger of pole sweat while the
leaves are in the green state or in the transition stage from green to vellow,
It may be detected when the leaf is turning from yellow to brown. The
first svmptom is usually the appearance of numerous small dark spots,
at first not over an eighth of an inch in diameter. If moisture conditions
are favorable, these soon enlarge and run together to form large irregu-
lar blotches on the leaves. They occur mostly where the leaves overlap
one another or are agamnst the stalks where moisture collects. At tunes
drops of water may be observed on the surface of the leaves. In the worst
cases, the rot may continue until the affected parts are soft and sl
“Strutting” of the midribs (the midribs stand out at right angles from
the stalle mstead of wilting down normally) is also a sympton.

The symptoms after the tobacco is cured are more familiar to growers,
Om the sorting bench, the affected parts of the leaf are found to be various-
lv discolored, dry aud brittle. It is difficult to get them into “case” for
handling but when they are moistened they are “tender”. They have no
clasticity or tenacity and when leaves are opened for examination thev
tear apart between the hands, Sometimes the rot has gone so far that
they fall apart when they are shaken out from the bundle. Such [eaves
are worthless for cigar purposes.

Cause: Various species of fungi and bacteria have been found in the
atfected tissues and declared to be the cause of the trouble. Probably no
one of these is constantly the primary causal agent. It is more likely that
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any one of a number of species (Botrytis, Alternaria, Aspergillus and
others) may invade the moribund tissues and make trouble. In Wiscon-
sin, Johnson's investigations indicate that .dlfernaria fenins is the primary
causc.

Effect of environmental conditions: As previously indicated, a high
humidity in the shed is especially favorable to pole sweat. Iligh tem-
peratures are also favorable. Prolonged periods of fog or of rainy weather,
since they give no opportunity for the leaf surface to become dry, are par-
ticularly conducive to sweat. Hanging tolacco too closely prevents proper
air drafts between the leaves and is thus favorable to sweat.

Control: Since there is no known method of disinfecting the leaves or
destroying the fungi, the logical methad of control is to regulate the rate
of cure properly, Keep the temperature and humidity in such a bal-
ance that the conditions are unfavorable for infection and spread of the
disease, but favorable for curing, Methods of doing this are discussed
uncer curing on page 733.

INSECT PESTS

All species of insects which have been reported as injurious to tobacco
in Connecticut are discussed in this chapter. Some of them, like wire-
worms, cutworms and flea beetles, are of major importance and occur
every-year. Others, such as thrips and springtails, come only during cer-
tain seasons, but at these times may do serious injury, while such regular
perennials as hornworms and grasshoppers rarely make trouble, Among
those that appear inirequently in Connecticut and are relatively harmless
are the stalk borer, corn root webworm, hudworm, cranefly maggot and
the tarnished plant bug. Various other insects mav be found on tobacco at
times, but since they do little or no damage, they are not listed here.,

Insect pests may also be divided into groups according to the part of
the plant they attack. The stalk borer, wireworm, seed corn maggot,
cranefly maggot, etc., work only on the stalk, A much larger number—
among them the flea beetles, hornworms and grasshoppers—damage the
leaves. Cutworms imjure both stalk and leaves, while budworms some-
times eat the seed pods. No insccts are known to cause serious injury
to the roots of tobacco.

The following key to insect injuries is included in the hope that it may
facilitate identification of the insects through the type of injury produced.

KEY TO INSECT INJURIES

I. Smali seedlings in beds in two or four-leaf stage defoliated. Tiny purple insects’
just visible to naked eve. Springlail.

II. Buds attacked before leaves unfold

1. Unfolding leaves distorted and curly but not with large holes. Brown mottled
bug one-guarter inch long Tarnished Plant Bug.

2. Unfolding leaves ragged and misshapen with irregular large holes. Green
slender worms with pale longitudinal stripes, up to one and one-half inches
long Budzworm,



III. Mature leaves in the ficld damaged
1. Main veins silvery above and peppered with minute Dblack specks. Tiny,

brown, slender, sucking inscets one twenty-fifth inch long Thrips.
2. Numerous little “shot holes” eaten by small, black, active, jumping beetles,
one-sixteenth inch long Elea Beetle.
3. Large roundec holes between the veins eaten by large, variously colored (never
black} hoppers with prominent hind legs Grasshoppers.

4, Holes much as in 3, above, but eaten by dirty gray or brown, fat caterpillars
Climbing Cutwornt.

5. Large holes, or extensive areas without regard to veins, eaten away by large
green caterpillars up to four inches long, with promirient horn-like appendage

at rear Heornworm.

IV. Young plants cut off near suriace of ground by plump gray or hrown cater-
pillars, up to two inches long, which eat at night and cur) up in the soil during
the day Cufrworms.

V. Inside of stalk of voung plants tunnelled out, causing them to wilt and die.

1. Hard, brown, shiny, slender worms up to one and one-half inches long in
tunnels or in surrounding soil Hireworms.

2. Soft little white maggots one-gquarter inch long in stalk  Seed Corn Maggof.
3

Single large, soft, grayish-brown caterpillar, up to one and one-half inches
long, with longitudinal stripes on back and sides, in the tunnel Stalk Borer.

VI. Holes or notches eaten into sides of voung stalks
1. Tough leathery gray maggots, one inch long, with four protuberances on

head Cranefly Maggot.
2. Ihrty yellow or brown worm one-half inch long accompanied by webwork.
Girdles plant and tunnels to some extent Corn Raot Webworm.

THE GARDEN SPRINGTAIL#*

This species sometimes causes tmjury in the seed beds by eating off the
leaves of the young plants in the very early stages. Shortly after the seed
has germinated, and only the two cotyledons or the first pair of true leaves
have appeared, the plants begin to disappear. Close examination of the
beds at this time shows many naked stalks (hypocotyls) standing up with-
out any leaves or with only remnants of partly eaten leaves. Large areas
in the beds are entirely denuded of plants,

The insects which are responsible are so small and incouspicuous that
they can be seen only by careful search at close range. When the sun is
shining, however, they may be found on the plants, or on the surface of
the ground or on the side hoards, They are only about one-twenty-fifth
of an inch in length, dark purple, spotted with vellow. When disturbed,
they jump like fleas so that it is almost impossible to catch them. Each
has a globular shaped body with a rather large head and slender neck,
From beneath the body extends a forked tail-like appendage by means of
which the insect is able to thirow itself,

Remedy: The springtail can be controlled by spraying the beds on
bright sunny days with nicotine sulfate diluted at the rate of one pint in
50 gallons of water. The glass sash should be kept tightly closed on the
the beds just after spraving. It may be necessarv to repeat this treatment

*Sminthuris Rortensis Fitch,
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at intervals of two or three days. Two pounds of laundry soap may be
added as a spreader.

TARNISHED PLANT BUGH*

Although this insect is of common occurrence in Connecticut, the
amount of damage caunsed is not large. It pierces the young growing buds
in the field and sucks the juice. As a result of its feeding, the newly un-
folding leaves become twisted and curly. The adult bug is about one-
quarter of an inch long and less than half as broad. It is flat, oval in out-
line and brown, but mottled with irregular splotches of white, vellow, and
black. Along the side of the body at the posterior third is a clear yellow
triangle tipped with a small, round, intensely black spot. Apparently this
bug does not breed on the tobacco plants but comes there only to feed.
It winters under leaves, trash, bark of trees and in similar concealed places,
and appears early in spring on weeds and grass. When disturbed it flies
rapidly away. ‘

Remedy: No method of controlling the tarnished plant bug is known.

TOBACCO BUDWORM=**

Budworms are not often serious in Connecticut although in southern
tobacco districts they are major tobacco insect pests, During certain
years, however, they have been known to cause considerable damage here.
They appear in the field when the tobacco is partly grown. Tiny, pale
green, striped caterpillars’ burrow through the young leaves which are
still folded together in the bud. As the leaves unfold and become larger,
the insect holes also become larger and the leaves ragged, distorted and
worthless. As the caterpillars grow they feed on the more mature leaves.
At the end of two or three weeks they are about one and one-half inches
long. pale green and marked with longitudinal stripes, At maturity they
leave the plants and burrow beneath the soil where they winter as mahog-
any-colored, hard-shelled, spindled-shaped pupae about three-quarters of
an inch long. In the spring the moths emerge and deposit eggs singly
on the underside of the leaves. The moths have a wing spread of about
one and one-half inches. Front wings are light green crossed by oblique
lighter bands. There are probably two broods of these moths in Connec-
ticut yearly., ILater in the season the larvae may be found boring holes
into the seed pods,

Remedies: If these pests do not become more numerous than they are
now in Connecticut, the most economical method of control probably will
be careful hand picking.

In sections where they are more common, a pinch of a mixture of one
pound of arsenate of lead in 75 pounds of corn meal is applied by hand, or
by means of a sifter can, to the bud of each plant before the larvae get
into it. During severe infestations it is necessary to do this twice a week.

“Lygus pratensis Linn,
*xChloridea wvirescems Tabr,
1 Rusty brown when first hateked, change to pale, green striped when one-half inch long.



TOBACCO THRIPS*

Thrips are not usually considered serious insect pests of tobacco in
Connecticut. It is only during dry growing seasons that they are
noticed. All types of tobacco are affected but the injury to shade tobacco

Figure 146. Thrips damage. The white veins seen ot these cured leaves
are caused by feeding of thrips while the leaf is growing.

1s most serious because of the higher value of the leaves. Symptoms of
infestation appear first on the lowest leaves and then work upward towar:l
the center of the plant. As seen in the field, the principal veins of the
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affected leaves have a silvery appearance which makes them stand out
from the remaining green tissue. The symptoms are seen only along
the main veins of the upper leaf surface. Close examination shows the
silver lines peppered over with tiny black specks. Badly affected leaves
may sometimes turn yellow and die prematurely. The insects them-
selves are not so often seen as is their work. They are slender, yellow
in the larval and brown in adult stage, and about one twenty-fifth of an
inch long. When disturbed the adults fly suddenly and disappear like
fleas.

In the cured leaves, affected veins are more conspicuous than in the
green leaves, because they now appear white against a brown background
(Fig. 146). They may be distinguished from the ordinary “white vein”,
which comes during curing, by the irregular outlines of the white strips
and the presence of tiny black specks in them. The commercial value of
the leaves is seriously impaired because there is no demand for cigar
wrappers with white veins,

Remedies: Methods of controllmg thrips are not as thoroughly
tested as those against other tobacco insects. Experiments with a number
of dusts and liquid sprays at the Experiment Station show that none of
the dusts are effective. Of the sprays, “Cubor” diluted in water at the
rate of 1 part to 200, or nicotine sulfate diluted at the rate of 1 part to
400 and containing soap or penetrol as a “spreader”, or Pyrethrol at the
rate of 1 to 200, all give fairly good control. These should be applied at
weekly intervals beginning when the work of the thrips is first seen.

FLEA BEETLES

The potato flea beetle* causes serious damage to all types of tobaceo
here and appears to have increased in abundance during recent years,
probably due to increased potato acreage in the tobacco region.

The adult beetles are black, oval in outline, and about one-sixteenth
of an inch in length. When disturbed they jump and disappear suddenly.
They can fly and are very active. They eat numerous small, rounded
“shot holes™ into or through the leaves, mostly from the under side (Ifig.
147). 1t takes only a few such holes to malke a leaf unfit for wrapper
purposes; if the holes are more numerous the leaves are also unsuitable
for binders. The amount of damage varies from year to year. During
vears of severe infestation, the flea beetle is the most destructive of all
tobacco insects.

Depredations of these insects are usually noticed first in the seed beds
at about the time that the plants are becoming large enough to set in the
field. Numerous holes weaken the plants so that they are less able to
withstand the shock of transplanting and many die shortly after being set
out. The insects propagate rapidly and eat voraciously. It has been
estimated that a flea beetle eats ten times its own weight each day,

After the infestation in seed beds and at transplanting time, the injury
becomes less evident for a while. Then a second brood, returning in July,

*Epitrix cucumeris Harris. The tobacco flea beetle, Epitriz parsula Fabr., which is the com-
mon species in southern tobacco districts, has been reported on tobacco only once in Connecticut
and is probahbly of little importance here.



causes damage to the large leaves that is of much greater sigmificance than
the early injury.

The adult beetles hibernate in large numbers under grass, weeds, or
trash around the fields or beds. Those which appear first in the seed beds
are the over-wintered adults. They lay eggs on the surface of the soil
under the plants. These hatch out in a week or less and the slender
white larvae burrow into the soil and feed on the fibrous tobacco roots.
They become full grown in about two weeks. Then after four or five
days in the pupal stage they emerge as adult beetles.*

This same species attacks other plants of the tobacco family, the com-
monest members of which are potato, tomato, night shade, pepper, egg
plant, Jimson weed and ground cherry. It is a common ohservation that
flea beetle infestations are worst on edges of tobacco fields adjacent to

Ficure 147, Flea beetles caused this
damage. Note the numerous small
holes in the cured leaf.

potato or tomato fields. When the potato vines die in midsummer, the
beetles migrate in great ninbers to the adjacent tobacco and cause ex-
tensive damage.

Remedies: In the seed beds, Bordeaux Mixture applied as recom-
mended for control of wildfire 1s also effective in repelling flea beetles.

In the field, dusting the plants with barium fluosilicate at the rate of
four or five pounds to the acre 1s the best method of control found to date,
Since it is difficult to distribute evenly so small a guantity of material on

*Lacrpix was ung.b[e to find any veung stagcs {eggs, larvae, pupae} in the soil of tobacco fields.
They are common in soif of adjacent potato fields, however, and this suggests that thev may not
breed in tobacco fields but that the adults migrate to the tobacco plants from elsewhere.
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an acre, this substance is usually diluted with some light dust. Finely
ground tobacco dust mixed at the rate of one part of barium fluosilicate
to five or six parts of the dust gives excellent control and the color of
the mixture leaves no objectionable deposit. This treatment should be
applied as soon as beetles begin working and ought to be repeated at
intervals of a week until they disappear. The application should be made
during a calm part of the day. It i1s not necessary, however, that it be
applied when the dew is on the leaves because the glandular hairs on the
surface secrete a viscid substance that holds the dust.

This same treatment may also be used on seed beds.

GRASSHOPPERS

Grasshoppers of several species* feed upon the leaves of tobacco,
leaving large, rounded, smooth-edged holes an inch or two in diameter

Frcure 148, Grasshopper holes in Ficure 149. A climbing cutworm in-
shade tobacco leaf. The regular jured this leaf.
rounded margins of holes are charac-
teristic. Such a leaf is worthless for
cigar wrappers.

mostly between the veins (Fig. 148). Damage is usually worst around
the edges of the field, especially when adjacent to grass or hay fields.
Sometimes serious infestations occur, however, in the interior of fields,
especially in new fields which were in grass the previous year.

*The red legged grasshopper, Melanopins femur-rxbrum DeG., is most common but frequently

accompanied by the Carolina grasshopper, Dissosieira carolina Linn. A number of other species,
particularly the green grasshoppers or Locusiidae, are responsible for considerable damage.
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Remedies: Grasshoppers may be controlled by scattering a poison
bran bait between the rows as for cutworms (see page 745). This
should not be ailowed to fall on the leaves because it will poison them
and cause large dead spots. Another formula successfully used in \Wis-
consin is made up as follows:

Sawdust ... .. i i 100 pounds -~
Sodium arsenite .. ..iii i ci i e 1 quart
Molasses .. ..ini i i i 1 gallon
Salt v.viviieiiiiiiiiiiiii i iieeeeee. .. 5 pounds
Water .. i e 7-10 gallons

This bait is spread on the ground 10 to 20 pounds to the acre. It is
usually necessary to treat only the edges of the fields.

CUTWORMS

Cutworms cause considerable injury to young plants in the field every
year. The amount of damage varies from season to season. QOccasionally
they cause extensive injury in the seed beds. The only reason the cut-
worm problem is not so serious as the wireworm problem is that effective
remedies against cutworms are well known.

The type of injury maost often observed is produced when the worms
eat entirely or nearly through the stalk, just at the surface of the ground,
and the plant drops over and dies. Frequently only the tender bud is
cut off and the plant sends out several suckers from below, producing
a many-stalked and worthless plant. Some kinds of cutworms climb the
stem and eat holes in the leaves much like those produced by grasshoppers
or hornworms. In severe infestations, the greater part of the leaf web
may be eaten away (Fig. 149). Others sever the petioles of the leaves.
Even the stalk eaters feed on the leaves also,

Cutworms are the larval or caterpillar stage of Noctuid moths. Twenty-
two different species of them feed on tobacco in the eastern part of the
United States. -Probably a half-dozen species occur in New England.*
They are soft, fat, dirty gray to brown, variously marked with darker
spots or lines on the back, from one to two inches in length and curled
into a perfect circle when resting in the soil. Most of the species have
one generation annually in this section. The eggs are laid on grass or
weeds in the late summer, and the larvae hatching from them feed upon
the smaller weeds, grass and other vegetation of the field. They are
about half grown on the approach of cold weather when they go into
the ground or under rubbish for protection during the winter. With the
return of warm weather and green vegetation in the spring, they emerge
from winter quarters and resume feeding. When, in plowing, all the
weed growth is turned under, they have difficulty in finding sufficient food.
Therefore they are very hungry when the young tobacce plants are set
in the field and they attack them voraciously. Some species pass the
winter in the pupal stage and the moths emerge in the spring.

*Agrotis ypsilon Rott, the black cutworm, and 4. e-nigrusms L., the spotted cutworm, are found
perhaps most frequently.
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Cutworms do their feeding at night and hide duaring the day. They
are usually found curled up just under the surface of the soil around the
base of the injured plants, The adult moths range from gravish to brown
or black and have a wing spread of about two inches. They fiy and lay
their eggs at night and rest during the day in protected places on fences,
trees, sheds, etc,

Remedies: Application of insecticides for control of cutworms is one
of the routine operations in the growing of tobacco and is therefore dis-
cussed under the chapter on setting the plants {page 743).

The poisoned bran bait described for field use may also be used to
control the worms in the seed bed. A dosage of 4 pounds (dry weight)
tn 100 square yards of bed is recommended. This may cause some
hurning of the leaves.

HORNWORMS*

Hornworms are commonly called “tobacco worms” hecause their large
size and striking appearance makes them the best known of the tobacco
insects. Thev are bright green with white diagonal stripes on the side,
plump, about the size of one’s finger and threc or four inches long when
full grown. A slender, curved, soft horn-shaped protuberance on the
back near the posterior end is responsible for the popular name of horn-
worm. They first appear in late June or early July and increase in
number until harvest. They continue to eat the leaves, even in the sheds,
as long as the foliage is green. It 15 not cefinitely known whether there
is more than one hrooed during a season but worms of all sizes may he
found at the same time in the latter part of the swmmer. The small
worms eat holes between the veins but larger worms devour great areas
of the leaf, avoiding nothing but the largest veins. In severe infestations
many plants are rendered quite worthless. These worms vary greatly
in almmndance frem year to year., During some seasons hardly one can
be fourd: at other times they are everywhere. On the whole, however,
they cause a comparatively small amount of injury in Connecticut, much
less than in the southern states, and cannot he regarded as presenting
a major insect problem here,

Hornworms are the larval ot caterpillar stage of sphinx moths, also
called hawk or humming bird moths. The moths are colored various
shades of grav, have large leavy bodies and long narrow wings. Just
at dusk, frequently, ther may be seen poised like humming birds before
deep throated flowers from which thev sip the nectar by means of long
tongues, At other times the tongucs are coiled up like watch springs
unicler the head. The moths lay their eggs singly on tobacco leaves, The
larvae which hatch from the eggs feed three or four weeks on the leaves,
growing rapidly, and then burrow under the ground. llere they trans-
form into mahogany-hrown, hard-shelled. spindle-shaped pupae, abott
two inches long, with slender tongue cases projecting from the front and
bent forward on the body like jug handles. They pass the winter in this
stage and emerge as moths about the first of June.

*There are two specics in Conneeticut, the northern tobieco -waorm. Phicgethontins quinqie-

macilata Haw., and the southern tohacen worm, Phelegethon:ins sexla Johan,  The former is more
common lcre,



Remedies: These worms would probably be much more numerous
and destructive if they were not kept in check by natural enemies. It is
not unusual to find numerous cylindrical white cocoons of a wasp-like
parasite on the backs of some of the wornis. Worms thus parasitized
never recover but the parasites emerge and lay their eggs on other
hornworms. When such parasitized worms are found they should not be
killed because they serve to propagate parasites.

Dusting with arsenate of lead powder at the rate of 5 pounds to the
acre, or spraying with the same material in watér at the rate of 1-1/2
to 2 pounds to 50 gallons of water, is a method used in southern states
to control hornworms. No doubt this could be used successfully here
in severe infestations.

As a rule, however, the larvae are not so numerous but that they may
be most economically picked off by hand and destroyed. Also during all
cultural operations, workmen should be instructed to find and kill the
worin every time they see an eaten leaf.

WIREWORMS*

The knottiest insect problem which confronts the Connecticut tobacco
growers is the control of wireworms. Thesc worms are the grubs or
larvae of click beetles (Elateridae). They are slender, shiny, hard, about
an inch in length, and colored from yellow to chestnut brown. They
cause the greatest damage just after the plants are set in the field. Enter-
ing the stems below the surface of the ground, one or several of the
worms eat out the interier and make tunnels up through the stalk. In
severe infestations a dozen or more of them may be found in the soil
close around one plant. The riddled plants usually wilt and die quickly;
in fact many of them are attacked so soon after setting that they never
recover from the initial wilt following transplanting. Some plants not
too severely injured, however, recover and make normal but belated
growth,

The infestation rarely affects a whole field with equal severityv. Usually
there are patches from a few square rods to several acres in size, where
the worms are most abundant, while other parts of the ficld may he free
from them. Such patches frequently persist in the same location through
two or more seasons, 1his is probably due to the fact that the insect lives
more than one vear in the larval stage. The severity of infestation,
however, varies from year to year. During some seasons they can hardly
be found at all; during others they are widespread and destructive. Also
they have a habit of disappearing very suddenly from a field, usually
in the first half of June when the soil becomes hot and dry. They leave
the plants and burrow deeper into the ground. During this same period
the adults—flat, elongated, narrow, black or dark brown beetles, ahout
an inch long—emerge and may be found in large numbers on the cloth of
the tents of shade plantations. They appear especially on the side walls.

If the infestation is not too severe, the grower attempts to keep his
“stand’ by frequent restocking. Such a practice results in uneven stands

*Pheletes ectypus Say, the FEastern field wireworm, Limonins plebejus Say has also been
found in tobacco and there may bhe others.



in which the plants are in different stages of maturity at the time of
harvesting, so that some leaves will be too greenm or others too ripe.
This undesirable condition is more serious in shade tobacco than in out-
door types. When the number of affected plants is as high as 30 per
cent, it is better to harrow up all of them and set the field again. Some-
times this measure must be repeated.

-Remedies: No entirely satisfactory remedy for wireworms has been
found. Often they may be escaped by delaying the setting of the field
until the middle of June. There are some disadvantages, however, from
other standpoints, in late setting. Many growers, especially growers
of shade tobacco, do not like to delay setting so long. Moreover, during
some years, the worms are still present even at that late date. Yet as
a general principle, it is worth while to set those fields, or parts of fields,
last which were found te be infested during the previous year.

A great many repellent or toxic materials dissolved in the water of
the sctter barrel and thus deposited in the soil around each plant have
been tried. Among thesc are camphor, turpentine, naphthalene, carbon
disulfide, sulfonaphthol, pyrethrol, Red Arrow, rotenone and various
proprietary repellents. None of them has given sufficient control to
pay for the cost of the material.

The most promising results up to the present have come from using
the cyanogas method. This consists in attracting worms to a bait crop
and then poisoning them with cyanogas (calcium cyanide). Rows of
corn, beans, peas, or cereals are planted in the infested soil in early May
or perhaps the last of April. All the worms in the soil will be attracted
and will congregate in and around the germinating seeds. Then the
cyanogas, which is of about the consistency of gun powder and flows
easily from a spout, is drilled into the row, three or four inches below
the surface, by means of a fertilizer drill or seed drill. The gas diffuses
out mto the soil and kilis all the worms within several inches. The
plauts are also killed. About 100 pounds of cyanogas to the acre is the
recommended dose,

A more practical method for tobacco growers iz to use tobacco plants
themselves as the bait crop. The field is set with tobacco in the usual
way, If it should happen to be a year when witeworm infestation is
absent or very light, there is no need of further worry. If, however, the
infestation of the field or parts of the field is severe, the cyanogas may
be applied in the rows and the worms destroyed. After four to seven
days the majority of the worms will be dead and the field may then be
harrowed and reset with tobacco in the regular way.

The cost of material—about $20 to $25 an acre-—is the main objection
to this method.

SEED CORN MAGGOT*

The ravages of this insect are not often seen in Connecticut but during
some years it has assumed destructive proportions locally. It is likely
that the injury caused by seed corn maggots has often been attributed to
wireworms because the tunnels of both are much alike. The plants are
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attacked shortly after they are set in the field. The insects enter the
stalkk just below the surface of the soil and eat tunnels up through the
interior. When the stalks are cut open, one or more soft, yellowish white
maggots, about one-quarter inch long, with sharp pointed heads will be
found in the tunnels. As a result the plants either wilt and die, or they
remain sickly for a while and then make a belated growth. Such a
condition necessitates restocking and often the whole field must be
harrowed over and reset with fresh plants. The period of infestation is
usually short and the insects disappear suddenly. The maggots are
the larval stage of a two-winged fiy which lays eggs in the spring in soil
where there is an abundance of decaying vegetable matter. The most
serious cases that the writer has seen were on fields where clover had
been plowed under in the spring, or where a heavy application of manure
had been made.

Remedy: The infestation lasts only a few days. By daily examina-
tions of the plants, the grower may determine the date of disappearance
of the maggots and it is then safe to set the field with fresh plants, This
method has been successful in eliminating further trouble in all cases
which have come to our attention.

Ficure 150. Stalk borer in tunnel, This statk has been cut longitudinally
to show the tunnel and insect.

STALK BORER

The stalk borer cannot be considered a serious insect pest of tobacco.
Occasionally scattered plants, especially along the margins of the field
near weed borders, are attacked. Their work is not noticed until the
plants suddenly wilt. When the stalk is cut open longitudinally, the pith
will be found entirely bored out and a single larva somewhere in the
tunnel (Fig. 150). The mature worm is ahout one and one-half inches
long, grayish brown, with one white longitudinal stripe along the hack,
paralleled by two white stripes on each side. Dark lateral stripes extend
forward upon the sides of the head. A dark band or girdle encircles the
third thoracic and first three abdominal segments. This borer is the
iarval stage of a moth, '
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Remedy: The insect has never been found sufficiently numerous in
this state to -warrant special efforts to control it.

CRANEFLY MAGGOT*

Damage to tobacco from this insect has been reported only once and
it is probably of minor importance. Shortly after the plants were set
in the field, holes or notches were eaten in the sides of the stalks just
below or at the surface of the soil. This caused many of them to die while
others were stunted so that it was necessary to harrow up and reset the
whole field. The maggots are tough and leathery in texture, gray, about
an inch long, with four horn-like protuberances at the head. They pupate
in the soil and emerge as two-winged flies with extremely long legs,
hence called “crane” flies.

Remedy: No method of control can be recommended,

CORN ROOT WEBWORM OR STALK GIRDLER=**

Only one infestation of this sod webworm has been reported in Connec-
ticut. FHowever, it is known to cause damage in other tobacco sections,
and since it is possible that it has caused other injuries here which were
mistakenly ascribed to wireworms, it may be of more common occurrence
than suspected. The following description is given by Lacroix who re-
ported it in 1931,

“This worm, living beneath the soil, girdles the stalk of newly set
plants just below the soil surface, and eventually enters the stalk and
tunnels upward. It is a small active worin about one-half inch long,
dirty yellow to light brown and always accompanied by a lot of web and
silk strands. At first sight, a field infested with this insect looks much
as though wireworms were at work, but an examination of the plant
stems shows a girdling as well as a tunnelling,

“Pupation takes place in an earthen cell made up of silk webbing and
loose soil, These tough cells are pear shaped and from one-half to three-
fourths of an inch in length, They were found from one to three inches
below the surface of the soil. The adult is a small light brown moth about
half an inch long, of nervous temperament, flying with rapid zig-zag
movements, and always darting to cover when disturbed.

“The insect belongs to a large group of stem girdlers that ordinarily
feed on grass and weeds, and this fact probably explains how it happened
to occur on tobacco. The plantation was in sod the year before tobacco
was planted, which was ideal for the development of the girdler. On
plowing and planting to tobacco, the natural food was not available, so
the larvae attacked the crap present.”



APPENDIX

CONSTRUCTION OF A'SHADE TENT

The object of growing tobacco under cheese cloth is to produce thinner,
smoother leaves with smaller veins, thus more suitable for fine cigar
wrappers. These changes in leaf characteristics are induced not alone by
the shade effect of the tent but equally by the increased humidity, the
reduced evaporation and wind velocity. Conditions in such a tent ap-
proach those of a moist tropical climate. The tent also affords some
protection against hail, wind whipping and possibly some insects.

In the first tents constructed at the begirming of the present century
the cloth was supported on cross beams of wood but these were soon

supplanted by wires. All tents in the valley are almost uniform in pattern
now. The wires over which the cloth is stretched are stapled to chestnut
posts which are set 33 feet apart each way. These posts are in straight,
exact rows, in either direction, the cross rows being exactly at right
angles with the long rows. DPeeled chestnut poles of a length of 12 feet,
and a minimum top diameter of four or five inches, are now in use. These
posts last five to ten vears and when once set are not changed except
when the grower wishes to abandon growing shade tobacco on a field.
The poles are set three to three and a half feet in the ground and the
wires are stapled to the sides of the post 6 to 12 inches from the top.
The wires are commonly kept on the same side of all the posts. but some
growers prefer to have the wires run alternately on opposite sides of the
posts in a row, believing that this'is a stronger comnstruction, Wire is



spliced with a hand tool called a “wire splicer” such as is used by telephone
linemen. Before the tent cloth is laid over these splices, they are wound
and covered thoroughly with some extra pieces of material to prevent
the top cloth from heing torn.

Wire and staples are galvanized to avoid rust which would wear through
and tear holes in the cloth. The staples are common, galvanized, one
and a half inch fence staples. Two sizes of wire are used; number six
gauge, a pound of which makes about 10.28 feet, and number eight, at
about 14.37 feet to the pound. Number six is stronger and some growers
prefer to use this size only. The more common practice, however, is to
use number six the long wayv of the field—the cloth is thus sewed to the
large wires—aund the smaller number eight gauge for cross wires. Using
number six wire alone would require about 260 pounds to the acte without
any allowance for the bottom wires and anchor wires, while number eight
alone would require about 185 pounds. The amount required for ground
wires and anchor wires depends on the shape and size of the field.

All outside posts are anchored to “dead men”, pieces of post about
three feet long, laid horizontally three [eet under ground at a distance of
about four feet directly opposite and outside the post. The anchor wire
is cut to a length of about 16 ieet, wound around the top of the post and
then around the center of the dead man at such a distance that when the
dead man is dropped into place the wire will be taut. It is then firmly
buried. When the top wires are stretched, the anchor wires become
tighter., Many shade growers prefer to use double anchor wires. Larger
timbers are used for corner posts and they are anchored in both directions.

The bottom of the side cloth is attached to a ground wire stretched
along the outside base of the poles. Since it is necessary to open the ends
of the tent for cultivating and other cultural operations, the ground wires
along the ends are attached hy loops or rings to taut, vertical wires on
the corner posts, in such a way that they may be slipped readily up and
down. The ground wires along the sides of the tent, however, are stapled
fast like the top wires. An additional wire about half way between the
top and ground wires is stapled on the sides. A wire in this position
cannot be used on the ends of the tent but some growers place a wire
within about a foot of the top wire for supporting the cloth when it is
rolled up to open the ends for cultivation. The ground wire along the
ends is kept in position by hooks at the bottom of the posts,

It is necessary that all wires be tightly stretched. First, the wires are
securely attached to the posts at one end by wrapping them around the
top and winding the loose end around the wire just inside the post. Then
they are attached loosely to every second pole across the field by driving
the staple only half way in. After the wirc is stretched, by means of a
double pulley block and tackle at opposite ends of the field, the staples
are driven securely into every pole. Winches and various other wire
stretching equipment are used by different growers.

The cloth, which is used to cover the tent and form the side walls, is a
specially prepared cotton cloth sewed in strips just 400 inches wide and
125 feet long. It is purchased in bales of 400 to 450 pounds, four strips
in a bale. One bale will cover about one and one-eighth acres. Two
different weights of cloth are in use: A lighter cloth in which there are



eight threads to the inch each way, and a stronger cloth in which there
are eight one way and ten the other. Groups of re-inforcing closer
strands are spaced about 18 inches apart the long way, and 14 inches the
short way. The advantage ot the hieavier but somewhat more expensive
cloth is that 1t will not be so easily torn by high winds or hail. The cloth
is used only one vear on the top of the tent but a part of the top cloth is
commonly doubled and used as side wall the second year.

DIRECTIONS FOR ATTACHING THE CLOTH

Select a calm day. Do not attempt to sew the cloth to the wires in a
strong wind.

Place the side wall cloth on the ground around the outside of the
frame.

Place the first piece of top cloth on top of the wires lengthwise of the
field, between the first and second rows of poles.

Begin at the outside wire on either end by tying one end of the top
cloth to the corner post, allowing about one vard over-hang—enough so
that you will have plenty of material to sew to the top wires at the end
of the field.

Now, take one edge of the sidewall cloth and the edge of the top cloth.
Place both together and roll around the side wire {from the underside,
pinning it into place by using ten penny wire nails. Place the pins about
16 inches apart.

The cloth should be pinned along the wire about 10 feet before sewing
is begun. Aiways have cloth pinned to wires about 10 feet ahead of the
sewer. Be sure to sew the cloth the full length of the fielkl to the outside
wire before starting to sew the cloth to the second wire.

When pinning the cloth to the wires, do not stretch it too tightly
lengthwise of the field.

Begin sewing by starting as close as possible to the end post. Use
12-ply cotton twine doubled—with about 9 feet of string on the needle—
and frst wind the string around the wire and cloth two or three times
and tie fast. You are now ready to sew. Use the lock stitch, spacing
about four inches apart, and sew down the full length of the field.

Place the second piece of top cloth on top of the wires lengthwise of
the field between the second and third rows of poles. Fasten the corner
to the outside post i the second row, allowing one yard to overlap, and
pin into position on the wires, following the same pinning process as that
used on the first outside wire. Placing the two pieces of cloth together at
the selvage, pin hoth to the second wire and sew.

When the cloth is stretched and pinned to the second wire, be sure to
lkeep the cross re-enforcement threads at right angles to the wires. Other-
wise the cloth will not be wide enough to reach from wire to wire at the
end of the field. Keep the sheet straight.

Sew the top cloth to the ends of the frame by rolling all surplus cloth
around the top wire, first fastening with pins.

Don't sew the side wall cloth on the ends until all the top cloth is in
position. Stretch the side wall down tight, rolling any surplus around the
wire, and sew it to the ground wire,
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TasLE 4. Acreace or Tosacco By Towws anp By Types. 1925-1933%
Town Type Year
| 1925 : 1926 ‘ 1927 . 1928 | 1929 } 1930 ; 1931 . 1932 1933
675, 380 280 | 310 355

H 345 | sto| 295| =80
Avon B| ..... | ..... [ERETTS I veeee v e ‘ ceven 1,5 S | ]
Is| 25" 2l USRS, C5s, e | e | sz | el | 22
I
Bloomfield \
Canton |B| 3| S e I 3 .
- ~m i ~ 2 1
4 | 62 | 55 ¢ 5 | 37
East
L 183 390 | 487 | 318
49 |
East

*Census of acres planted. Data collected in Tanuary, 1934, by enumerators in cach tohacco
town under the orovisions of the Civil Works Act.



Town Type Year

1925 1926
Ellington
Enfield
\
2 1 R - 44 0 37 | 3 1 3 i 7
20 25
Eromlbsr 'B| 12 12 12 | 12 ] 16 , 16 | 10 | 10 10
H| ..... b 85 35 7 35 | ...
Hartford* B| 145 | 40
[ | 145
2]
Kent H
15 | I 22 .. 2
1A LL.y) LyJoa | Lrndond | [ £ ot 35 If 32 | [-1h eV} -4
New Bl .0 | o SO ISV I a5t 14 U | .
Hartford :S| 37 - 39 ' 35 36 34 4

| T T
595, 505 585 605 | 505| 333 | 46 ‘ 225 9

! K I O R e
New Milford ‘H\ 7276 6764 . 6686 | 615 [ 336.8 | 5198, 4545 [ 348.3| 154.6

*This acreage was reported by Hartford firms but grown in other towns. The enumerators
did not allocate it to the towns. No tobacco is grown in Hartford.




TanLE 4. Acreace oF ToBacco By Towxs AND By TvypEs. 1925-1933—Continued

Town Type Year
1925 | 1926 | 1927 | 1928 | 1929 l 1930 | 1931 | 1932 | 1933
‘H 182 | 146 | 1425 I 132 1375 | 112 1095 | 1025 525
Portland B 15 | 13 15 | 15 15 15 15 71 4%
5|
— — _,_,i_; B
; ' __
Roxbury | ‘
|
Sherman
_ ‘_‘m] . J,, T‘ !ﬁi‘ . .:7.7|77
||| 2335 213 | 242 2253 | 2123 1898 ' 2185 1635' 73
Simshury ‘B 18 | 18 | 15 24 ‘ 29 49 6 ' cier e
S| 390 | 520 - 705 | 6% | e74 | 50 - 3 181 209
663.5 ' 751 963 939.3 ‘ 9153 | 7888 | 6045 ' 3445 282
Soiners
| I
[T seore I 18, 18 33| 205 05 18 ! 22 0 18
South | 36116 34216 | 33636 \4523.3 3366.3 | 3364.5 3355.5 24492 21085
Windsor | S| 30 127 | o274 0 240 , 343 | 123, 35 57 . 67
!
T T T T T
Vernon 'B| 146 1555 131 | 112 | 12035 1425 153 1265 758
s| ‘62 25 | 60 70 | 8 | 73 80 | 75 | 36
. ] | _l —_— == —

Washington 1H| 25 | 235 18 | U5l 7.



TabBLE 4. Acreack or Topacco 3y Towwns anp py Typrs. 1925-1933—Contined

Town Type Year
|

Windsor

| ' |

' 139.5} 125 | 135.5‘ 142 | 124

Windsor ‘ e o T sann booans
Locks

*Discrepancies between these totals and these in Table 3 are partly due to the fact that these
represent aeres plamted while those in Table 3 are acres karvested. Moreover these are census
figures while those in Table 3 are crop estimates
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TABLE V. AVERAGE ANALYSES OF MATERIALS WHICH MAY BE USED IN A ToBAcco MIXTURE

Cottonseed meal .............
Castor Pomace .....vvvvnvned
Linseed meal ...............]
Dry ground fish ............ |
Hoof and horn meal .........
Peruvian guano ..............
Urea ... . iiiiiiiiiianiannn,
Caluren .. . iviiernveensness
Nitrate of Soda ............,
Nitrate of Lime ............]
Nitrate of Potash (German) .
Nitrapo (Nitrate of Soda

Ammonium Phosphate

{Ammophos A) .........| |

Ammophos (20-20)
{Ammophes B) ..........
Precipitated bone ..... SPPI..
Steamed bone ...............
Bone meal ...................
Superphosphate ............0
Cottonhull ash ............,.|
Wood ashes ............ od
Sulfate of potash ............
Double manure salts .........
Carbonate of potash .........

Ground tobacco stems ........

With these analyses before him and keeping in mind the principles on
should be based, the grower may figure out dozens of good formulas.

.....

- Dintots

140
280

450
33.0

| 280

280
11.0
36.0

2

10.0

"8
50 2
e
s
‘ 6
J 7
| \
i
T
7 0 T1s
‘ 4 2
4 2
54 0 ...,
24 2
24 | 5
43 16
46,7 20
5
1.2

which the mixture

If he buys ready-mixed goods, he should insist that they conform to the principles

laid down above.




















