CONNECTICUT

AGRICULTURAL EXPERIMENT STATION

NEW HAVEN, CONN.

BULLETIN 180, JANUARY. 1914,

STUDIES ON THE ToBacco CROP
OF CONNECTICUT,

By E H. JENKING

"y Hercules! | do bold 14 and will arm i,
before any prince in Eorope; 1o be the most sorereipn
atifl prectons wesil 1hal sver the earth leadered ta
the uss of man:''

Y"HAy Gad's mat ! mededses Cab, '"1 mar'] wlhat
plmagure or Ffelicity 1Bey bave |5 Eklng this sogieish
tobacen, It is good for nothing bt 16 choke o mon
and Al Bl fall of dmoke and embers. "

Bag Jommon's Kvery Man in hls Hitnaoir, 159

The Pulleting ol this 38atian sis misded loos 1o aitlimis ol Conniein i
who spply bor Bem snd lo others w far w0 the editions permii.




CIITGN ] o sRINESL] (eEEE] S pow peapieg ey |
TIN] ‘Rl nnEy 1GE] TTEGIS] E, SRy




GONNECTICUT AGRICULTURAL EXPERIMENT STATION.

CFFICIENE AND BTAFIF.

BOARD OF CONTROL.
Hla Eicellanoy, Bimeon K. Daldwin, eroficio, Presidenid,

Prof. H. W. Conn, Tiee President, i coes Middietown
Gaorgy A. Hohaon, Becrlary sueeversessssssnriisioi +o Wallingfard
B. H. Jenkins, Direcior ond Treamimer. ...-.o..00000 000w Haven
B T R e e R e 1, |
Wihson H. Lee ....... Wk aad VR Ak b L s TR,
Frank F. BUdbmalber .. o0 oo inniianssnninsens s o alimniod
Jumes H. Wabb ... ....c.o0.o.0 ; TSRO oy | 1.7
Alminisaralon, E H. Jenkins. T, Dirprier end Tracmser,

Blisa ¥, B Cals, Lilrdrign ond Sienogeaphir
Miss L. Bl Drauitechs, Sepbdeaprs and ThindgedfRir.

Willlam Veiteh, I'n rharge &f Buiidimgs and Growsdr,

Clamlalry.
Amalytical Libmrazery. Jshs Phillijs Sire M.E, Chemind in Chergs,
E. Maniee B rlpli-lnll'n-.l Murlson, ILE,
i, G, L Davia, darisianis,
HMadpar,

Proeid Lssswrih, P B Osbarna, PRI, Chemist 10 Chisge.

Miss M. 11 Fawpet, Sonl Anideil
Wlaa ., B, Wikinlsamy, Hiedgrinm o ddess

Enintsalagy. W, IE. Birikten, PhD. Fsivsslagads el Ladomalagiaf,
0 W, Walden, B.Agr., Firdd Aisiaiaan;
@ 5 Lowpy, B.8. L W, Dwnis, WS, dsnlilasli,
Blins F. M. Valeniise, Siindpraphor.,

Fareatryp. Walizs 0. Filley, Forgufer; slpp Sisle
J".Iirnlrr -I-l:l Srafy Fergat Fow Warden,
A L Mlisma, MLF, Asssissl*Sisibs Faevuit,
Bilise E L. Avess, Sienagrapher,

Fisas Hemndisg. . K. Mayes, M.5., Piasi [epnder,
C. [ Hubbell, dsuiesd,



CONTENTS.

PAGE
Sisthon, Cilicers and Seall .. ... .. i, ]
Quantity of Nitrogen and Misersl Ehmuinlhl‘uhwﬂ:w &
Thit SRR ... s sevms Lo et bt L S I R
v IR AT e S SR e R : B | 1]
mmmmpmmunui Aﬂnmth:h-miq
ﬂlllﬂf.r %4 Tt I LE P I.n‘
Proximsto E:uthh- nitlu Lﬂtﬂﬂmmﬂ A-H-I'Fuuﬂtum 11
l'l:il:l of Tobmcon . s prdERb R R RS A 14
Aren of Lesi E'qr[l.u:l.u.l i Ml‘tl-i TIIIIIIHEI e oy R
Seed Production of Tebacco | L O e T PR I
Management of Seod Bads ... . .ooooviiiiii T
T | e B B S P L L P oo, A -
Pertlbawrn  cocisannainininniimnis s i i ket O
Temperatiire nisniud.ﬁh B L e s v
Reslis

Loas ..-i‘ﬁ-qht mFﬂﬂuﬂm
!‘l‘bit L] Leaves ciwisi BEE R GeEEEsdRamadd
ﬂ.'- il -l: I;y--

umﬁﬁuuuéhaséaé

Perc q.:rm;: of RIS, o e i 2 s

YU spuarnaiesrivesensans it AR A

Conmritive N
an[u.rim-m. ol Fﬂ"l“hﬂl ..... PEEEEES v e

Nitrate of Soda, 23, Codtan Seed Meal, 34, Eulnr
o 24, Liseed Meal, 24, Fish Ecl;::h
Em ure, &, Tolncco o, aflaisn

Ferme o i:lh, 20, Use of Amounts of
Bhaded TobGO0g o oxcesinrrtrinbrrnssnsssstasgapirirmgireenyesss W
Curlag with Aubeial Heat oo AT 43
Fermeniation of Tobascs b Case . . 0 e s oy Loy P i5
Fermentation of Tobacco in Bullke ... . vas 3B
Bltlicgraphy of Publications on "||l'+uni,|.|l1' L.-.'ni Tulaunr.u ....... . B
Tobaoen Breeditg .oy orevrsinisnansrsrsisiine . Foris ]
Tasects which Injure Tobacto ......oiiipirinn IR |
Fungris Diseases of Tobaceo ...y i wvastis B0

Ribliography of Publieations e ‘I.'Ln;ppn: I..-.I ‘I'uhu-.u; ........... 1]




STUDIES ON THE TOBACCO CROP
OF CONNECTICUT

By E. H. Jesxixs,

Wrapper leaf tobacco, the only type of leaf rased in this
stule, Iy our largest cash crop, The government crop repart
for 1912 shows that tobacco was grown on 17,500 acres in
Connecticut, that the yvield was over twenty-nine million scven
hundred and fifty thousand pounds and that the value on the
farm was more than seven million ane hundred thousand dol-
lars, excesding that of all cereals grown in Connecticut, of all
the timothy and clover, and more than half as large as that of
all the forage crops,

This Station has been called wpon 1o help growers in such
wiys @8 it could to improve the quality, increase the quantity
and decrease the cost of growing the erop.  The resulls of this
wark have been printed from time to time during the last
twenty years, but the demand from within amd without the
ginte has exhansted the sopply of bulletins and reports oo the
pelsject.

Az the call for them stll continues, the following summary
of our results has been prepared, with refercnces to our orig=
imal reports which can be found in libraries if more detailed
study of any topic is desired and also to the valuable work
which has been done elsewhere on tobaceo of the cigar-
wrapper type but which cannot be adequately described within
the limits alloted to this bulletin,  This bulletin is in no way a
guide to tobacco growing or o treatise on the whole subject
but simply beings together in small compass the generel resulis
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of such work as this Station has done in the interest of tobacco
growers and handlers,

The various subjects follow each other, often with no close
cotmnection, for they describe single preces of work undertaloen
as mecessity required or opportunity offered and are not the
result of any comprehensive plan for a systematic study of the
whole subject of tobacco culture,

THE QUasTity oF Niteocey AND oF Centars MiNeral
CoxrmiTuexTts 1IN AN Averace Tomacco Ceor,

L. The leaves. From twelve analyses of tobacco leal grown
in this state (41)* was calculated the number of pounds of
mineral miatter and nitrogen in a crop of 1800 pounds of leaf
tobacco with 30 per cent. of moisture, This average appears
in the fourteenth column of Takle 11

Analyses of the following samples made in 1884 (42) are
given in Table T,

No. 1. Fermeated Havana from Cuba, good quality,
burms white. No, 2. Fermented Sumatra, good bum, other-
wise poar quality. No. J. Fermented Wisconsin Havana,
fair quality; bisrmg white and free, No, 4. Fermented Con-
necticut seed leaf, pood gquality, good bum, raised on new
fand with yard manure, no commercial ferfilizer. No. 5.
Unfermented Connecticut Havana, wvery pood quality.
Lam dressed with cotien hull ashes, one ton cotton seed meal,
300 pounds each of lime and land plaster, No. 6 Un-
fermented Connecticut Havana, very good quality. Land
dressed with 400 pounds bope, 500 pounds double sulphite
of potash, 1 ton cotton seed meal and 300 [bs, each of Tlime and
land plaster. Mo, 7. Unfermented Connecticst Havana.
Fair quality, except coals and does not burn well. Raised on
good manure, No. 8 Fermented Connecticut Havana. Poor
quality, crusts badly and does not burn well. Raised on
good lonmy land with slaughter house manure worked aver by
s

* Mumbers refer to the references given on page 59 & reg.
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I'he Station also analyzed the ash of the long wrapper leaves
harvested from a number of the plots in its fertiliser exper-
iment. (B3). The results of these analyses have been caleula-
ted to n yield of 1800 pounds of pole-cured tobacco per acre
with 30 per cent. of moisture and are given in Table I1.

While the above figures refer to long wrappers alone, we
shall not be far wrong probably in assuming thal they apply
approximately to the whole crop. The pure ash of short
wrappers is quite like that of the long wrappers in its compo-
sition and the two make the larger part of the crop.

The last column of the table gives the average amount of
the ingredients named, being the average of 25 anplyses. This
pssumes & water-content of 3 per cent. in cured leaves as
taken down from the poles and represents very high “case”
I the crop weighed 1800 pounds with anly twenty per cent, of
moisture, the figures would give only seven-eighths of the true
conitent of nitrogen and mineral matter.

About half of the analyses included in the compilation were
made years ago when commercial fertilivers were not so freely
used on tobacco land as at present. It is probable therefore
that these figures represent rather less than the amount con-
tained in the leaves of a heavily fertilized crop at the present
time.

Of course the amount of the different mineral matters in
the leaf is affected by the amount and kind of plant {ood used
in the fertilizer. This 15 strikingly shown in the analyses of leaf
from plots, each of which for five years had been heavily fer-
tilized with the same particular mixture of chemicals but each
particular mixture different [rom any other. The general re-
sults are given as follows: (47).

"The fertilizers used have had striking effects on the com-
position of the ash,

#. The largeat percentage of potash was in tobacco 1o
which most fertilizer-potash had been applied. The percent-
age of potash is least in the nsh of tobacco from the plow
dressed with potash in form of sulphate. The percentage of
potash in the ash of tobacco from those plots is nlso less than
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it is in the ash of tobacco from pleds which are dressed with the
same, or even hall the guantity of fertilizer-potash in form
of earbonate,

b. The tobacco dressed with high-grade sulphate of potash
the ash of which contained a smaller per cent of potash
than any other lot, containg on the other hand the highest per
cenl. of lime, and the tobacco dressed with the double sulphare
of potash and magnesia also contains a relatively high per cent.
of lime,

€. In general the tobaccos which have most lime have least
magnesia, and vice versa. Comparatively large percentages of
magnesia are found in the lots of tobacco which were rateed
on plots dressed with fertilizers containing much magnesia. In
the short wrappers of a single plot, P, the percentage of mag-
nesla was larger than that of lime. The quality of the leaf has
not been damaged in previous years by these large quantities of
magnesia. Lots P, ¥, F and D, which have large percentage
amounts of magnesia, have heretofore been among the best
tobaceos as regards quality of leaf.

d. The percentage of sulphuric acid in the leaf is very
much larger when sulphates are used in the fertilizer. Tt is
believed that these large amounts of sulphuric acid have im-
paired the burning quality of the leaf, and In this exper-
iment the “burn™ of tobacco from the plot which was dressed
with high-grade sulphate, has been very unsatisfactory,

e. The ash of tobaceo from the plot dressed with stable
manure contains five times a8 much chlorine as the ash from
any other lot in the series.”

2. The Stalks, TIn Table II1, Igives the number of
pﬂl‘ﬂd.'l of the =everal inped.{utu from an scre of ,.I:.-.m_ bam=
cured, with 67 per cent. of water in them and welghing about
3000 pounds. (Rept. 1887 p. 83). IT gives the number of
pounds of these same ingredients from an acre of stalks, barn-
cured, containing 4390 per cent. of water and estimated o
weight 4000 pounds per acre. (Rept. 1884 p. 105}, TIT gives
the pumber of pounds of the same ingredients (calculated
from the analysis and weight of only four stalks) which gave
3438 pounds per acre with 61.62 per cent. of water. (50).
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TABLE 1014,

Porsa oF Nirnoons awp MimERal MaTTEE i THE STALES
PFRoM AN ACEE OF ToBacoo,

| | i i Aystags 1 |

Nitrogen , - - i 4.1 41.8 2 |

Potash . . 1.0 105. 2 54.7 47,8 |
Hoda , - (8. L] e | 0.7
Tﬁm_ = I 0.4 1;; 1.4
AETERIn . o 5 4 s s . 1.2 : -

Phospborie Acid 5.4 14,4 7.9 &1 |

Buiphoric Acid ., .| &7 | 148 7.4 &8 |
B8, s e ee] MRE | (E6 6.5 8.6

1

The figures given in 11 seem to the writer quite too large.
The estimated weight of stalks per acre, 4000 pounds, is larger
than other estimates and weighings and the percentage of
water found in them very much smaller, The writer believes
that an average of analyses T and TII gives a more accurate
idea of the composition than would be given by the average of
the three analyses.

*The stalks on an acre of tobaeco, containing about S000
plants weigh at cutting about 9500 pounds, Of this, about
B300 pounds or 4 1-7 tons are water which has to be handled,
hauled to the barn and hung on the poles. About 6200 pounds,
3 1-10 tons of water, are evaporated in curing and the rest, a
little over a ton of water, is taken down in the cured stalks.”

3, Stalkr and Leoves Together, The lgures cited above
taken together, give a general idea of the number of pounds
of plant foad yearly removed from an acre by the tobacco crop.
On heavily dressed tobaceo land the amounts of nitrogen and
mineral matters in the erop will no doubt be comiderably
larger. As previously stated, many of the analyses included
in this average were made some time ago, when commercial
fertilizers were not 8o freely used on tobacco land as they
now are and repeesent less fairly the present conditions. It
mitst be remembered that such an average only gives an ap-
progimate statement.
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TABLE IV,

fousms op NiTEooEs AND Misgsan MAaTTER I8 STALKR AND
Liesves Fuos AN Acen aoF Tonioon,

i I uhis Laak, | Inihe Baalk Tokad,

|

| Hitrogen. ARG &2 .
Patash . - Bi.l 47.8 132.9
Bodla . . 9 0.7 N
Lilmea & .5 11.d B, 0

| Magnesin . - 18.3 &7 25.0
F'hm'Em-:Hr Acit . T3 .7 4.0

| Sulphurle Achil . : 14.% &0 9.4

| Chlmrne ;o o s iie i b e 11.7 L 2.3

Tne EELATIONS NETWEES THE COMPOSITION OF THE AsH
aNp THE Bunsing QUALITY oF THE LEAF,

In connection with the analyses given on page 5, which
were made to study the relation between the composition of
the ash and the bam of the leaf, the matter is summed up by
Prof, |ehnson as follows:

“Tt in moat probable that Suming quality’ is the result of the
coineidence of several conditions, The alundance of cellulose
{woody tisue) the abundance ol vrganic potaed ol 10 e e ui
the abundance of sulphates* are evidently tavuie.. L.
burning. On the other hand, sugar, gum (pectic acid) nn-l
albumingus matters are difficult of combustion. Mineral salts
which Tuie at the buming temperature, such as chlor
ides and phosphates of polassium and sodium, hinder free
burning. Fermentation which reduces the quantity of sugar
and albuminous matters, and perbaps also that of organic acids,
and which may influence the distribution of the soluble salts,
acts on the whole, to improve the burning quality.

“Tt would therefore seem evident that burning quality is good
ar bad according to the preponderance of favorable or unia-
voralile factors, and it is not always related In a simple man-
ner to the composition of the ash.

* Thin (s mot In sgreement wiil the resilis of sxperiments cied on

page 26, Potash in the form of aulp lhowawar, las been used
ﬂ|mhﬂ|rﬂ Injurions effect on the of the leaf_
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“It would be going too far to assert that the use of chlorides
{muriates ), or of fish or slaughter-house fertilizers maust invar-
iably produce tobacce of inferior quality. Nessler fomnd in
his fieid trials that application of salt generally gave badly-
burning tebacco. In 1862, however, tobacco from the plot
manured with salt, though containing little carbonate of potash
in the ash, burned scarcely less well than the tobacco from
adjoining plots to which carbonate of potash, sulphate of
potash and stable manure had been applied.

“The tobacco-grower will, however, do well to avoid the nse
of the shove named fertilizers, which experience in all coun-
tries agrees in indicating to be likely, as a mle. to mjure the
bumning quality of the leaf.”"*

TiE Paoxisars CoMposiTion of THE Lusr prrore
AND ATTER FERMERTATION,

From the upper leaves, short seconds and first wrappers ol
a tobacco crop, were selected two lots each, apparently in all
respects alike. Ome lot of each was immedistely analysed
and the other was cased down with ether tobaceo and ferment-
ol in the usual way and then analysed. (48)

The results and a discussion of them follow:

The condition of the tobacco when analysed s shown in
the following table:

TABLE V.
i =—— ol = A 1. M L=
I'pper Shar Firs
lanvm. || Besnids, || Winppem,

|

[IEE

Hiumber of lenves In sample . . | 75 75| 1TH 17§
Welght |

of the leaves (grama) . - .| 505 456 713 435 401 248
Wumber of teaves In one poond. | & T4 111 1 & N

Tar cont. of water in the Jeaves. . | 23.5| 204 374 D1 3TE M

* Hga however TeMmATES on page 26,
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The chemical anplyses of the leaves are given in deindl below

TARLE ¥I
Amsiynns oFf Framisten axo Usrorusston Lesves,

1 B e

A
s _'ﬂfrn::h _wr".','.'_f.'m.
T 3| 4 1| §3
| §1 | £ ¢
. 1 _!!_E i; ii
Water , . . 23,50 2340 2740 1m0 2790
Ask® . 1489 15 27| 2288 2505/ 1384
Micotine. . . . . - 50wl LPr ool i
|n|u|;..qqm.55,u“ 1.8 197 20w 2Rz e
Ammonis (NH,) . - - . & omf asl sl s
Ouher Nitrogenous matterst] 12,19] 15.31) 689 &8 1.8
PUhar . .« v 2on nre o] T80l CETH T Ew ez
Btarch.. . . .. ... - o) N3Ol S38 2&F 301 EM9
Cither Milrogen-free Extract: 29,59 2799 2625 I8.34 2552
Fther Extract . » o« » v = o 387 388 Hooa 2E4
lm.m}1um:|.1:|u;1|:|:|.:|:|-:11:||:+.tmi:tr.u:n.n:n::1

From the data obiained have been calculated the number of
poundds of each ingredient of the leaves in one thousand pounds
of the unsweated tobacco, and also how many pounds of each
ingredient were left after fermentation. The differences
should represent the losses incurred during the process.

Tolal Loss by Fermentotion, The upper leaves, short
seconds and first wrappers lost respectively, by fermentation,
0.7, 12,3 and 9.1 per cent, of their total weight,

While three-fourths of the logs in the case of the short sec-
onds, consisted of water, in the case of the upper leaves almost
three-fourths of the loss was of dry matter. The first wrap-
pers lost a little less dry matter than water.

* |ron from earbonle acil and carbon
f Bitrogen other lhas that of nicotine. nitric scid asd ammonia,
mmulthplled by 8.
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Imgredients of the Leaf Affected by Fermentation. The
quantities of nitric acld, ammonia, fiber and stareh contained
in the leaves are about the same after fermentation as before.

It will b noticed that there is an apparent loss of ash or min-
eral matter in each case. This eannot possibly be due to
changes induced by fernentation but can only be explained by
errors in weighing or analysis against which every precaution
wai exercised, or most probably by the handling of the leaf
by the persons who cased it down. Tobacco is nsually vigor-
ously shaken as it is cased to make the leaves smooth, snd in
this way adhering sand may be easily lost.

Anide from (his, the chief loss of dry matter has been in
nicotine, albuntinoids and amide bodies, nitrogen-free extract
and, to o much less extent, ether extract, Thus the upper
leaves Jogt more than 4 third of their nicotine, the short seconds
somewhat less than half and the first wrappers less than one-
sixth of it. The upper leaves, in which fermentation was
evidently the most active, lost more than one-seventh of their
nitrogen-free extract and one-fifth of their ether extract.

The first wrappers claim apecial notice as they make up a
large part and the most valuable part of any good crop. The
fermentation in this case destroved only 58 per cent. of their
dry matter. They lost but little nicotine, and aside from the
ash the chief loases were of mitrogenous matters other than
micating and of nitrogen-free extract which here includes the
"gum"” of tobacco,

Further experiments made on a much larger scale are de-
sirable to accurately ascertain the nature of the fermentation
and the possibility of regulating it to suit the special require-
ments of the leaf,

THE "Gratn™ of ToRACCD,

The minute pimples on the surface of cured tobacco
which give it a somewhat granular appearance and roughish
fecling. are the “grain®, 1t is always looked for by growers
and buyers as a sign of good quality.
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Dr. Sturgis' observations (59) show that it is cansed by
deposits of crystals of caleium oxalate within the leaf tissue
which are so large in places as to pugh out the epidermis or
skin of the leaf, making these little pimples. The microscople
appearance of these crystals is shown in the plate. Whether
the crystals are there in green leal and only appear alter
it shrinks in curing, or whether the crystals are formed during
the cure was not determined, Nor do we know the conditions
which favor this formation. When the leaf burns the oxalate
readily changes to carbonate and probably helps to produce
a perfect burn of the organic matters in contact with it.

THE AREA oF LEAF SURFACE oX AN AckE oF Tosacoo,
Turren anp REapy 70 HanvesT,

A computation made from measurements of a single plant
guve the aren of the leaves of 7700 plants of Connecticut
Havana on an acre of land as four and eight-tenths acres.
(Rept 1899. Page 297).

Sern Prooverion orf Tosacco,

A single normal plant of Havana tobacco yielded 42 pods.
The average number of seeds per pod, calculated from the
total weight of the seeds of the plant and the weight of 1,000
seeds was 98910, Allowing a viwlity of 75 per cent., the
seeds from one plant could set about 7 acres of tobacco. The
common saying that one plant yields seed enough for an acre
is undoubtedly true even with a large allowance for waste of
seedlings.

MamacEmExT oF SEEp BEns

This has been fully discussed in Bulletin 166, copies of
which are available for distribution.

FEertilizers. The sl of the bed should be well fertilized
preferably in the fall if horse manure is used, but with com-
mercial fertilizers in the spring. The complete or partial fail-
ure of beds is more often caused by too thick seeding and want
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of skill or care in watering and particularly in alring the beds,
than by over-fertilizing or under-fertilizing the soil.  1F the
plants do not grow as they should, seek the cause in these
things and in diseases which result from insufficient ventila-
tion befare dosing the bed with fertilizers,

Steriliging. This will be described in brief under root rot,

Seed Separation. This is accomplished by either winnowing
in the open or by various machines made for the purpose. The
matter i discussed im (T7).

The relative weights of “light " and “"heavy" seed in two
tests were as followe.

RELATIVE WEIGHTS oF Hesvy axp Lucnr Tonacco Bren.

Walgliih 15 Per Cantl
Purialy, Charncier of Seed, :%l.f'r h:i h:l-l:l

Havans Sead . seed from single plant-Light | 241 i3

‘:uld (] L Eﬂ.Itl- i '_ L1 “ h L1} L:!!‘." ﬂg 11;
. Bhade C | Beed (rom slagls plant=Light

I'ﬂl s u." i e -; ai _H-.'r _m ‘?ui

Rate of Seeding. The practice of good growers varies from
ane tablespoonful {or one-hali ounce) to 150 square feet to
the same guantity for 500 sguare feet. An ounce contiing
about 300,000 seeds or perhaps 225,000 which will sprout
and grow. An ounce of dry seed should sow 900 square feet
and give not more than two plants to one square inch.

Sprouied or Dry Seed. For the reasons fully given in
Bulletin 166, we recommend the sowing of dry seed rather
than of seed which has been sprouted previously.

Top Dressing the beds while the plants are growing, follow-
ed by watering to remove all fertilizer from the leaves of the
plants & not an uncommon practice but should be unnecessary
tn ordinary seasons and with proper preliminary treatment
of the soil. Tobacco water, a decoction of the stems, should
never be put on the beds. Dr, Clinton of this Swation has
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shown that “calice” ks carried in the stems of leaves infected
with it and that tobacco water prepared from such stemd may
easily infect plants watered with it. He has no evidence to
show that this infection passes from stems which are plowed
into the soil to the young plants, Infection of the plants by
the use of tobaceo water has been abundantly proved.

Ventilation of the Beds.  Proper siring of the beds is essen-
tial 1o protect the scedlings from * damping off'" and other
fungous diseases, 1t is an art which cannol be taught except
by experience with the bed insell. When the air of the bed
is nearly saturated and warm, trouble is at hand, just as when
the @ir of the barm full of curing tobacco gets into the sime
state, and the remedy s the same in both cases, vit., circa-
Iation of air to carry off the moisture, even if this causes a
lots of hent from the sofl, the bed, or the ham,

Tue Poguonock Fenrinizen EXremiMesNTs.

These were made in cooperation with a jeint stock company
chiefly of tobacco growers, called the Connectleut Tobacco
Experiment Company. The cbject was o SnSWer certain
practical questions regarding tobacco  fertilizers,  Among
these wore !

What is the effect on quality and quantity of leaf of larger
applications than usual of cotton seed meal? What is the
effect of castor pomace compared with that of cotton seed
meal? 1f heavy dressings of castof pomace prove injurious
will the injury be lessened or prevented by supplying half of
the nitrogen in form of nitrate? What are the comparative
effects of various forms of potash such as cotton hull ashes,
the two sulphates of potash, (with and without lime) carbon-
ate of potash and nitrate of potash, on the yield and quality of
the crops?

Method, The amounts of fertilizers were those commaonly
uscil by successiul growers. Each formula was used yearly
for five years (in a few cases for four vears only ) on the same
plot of one-twentieth of an acre. The growing, curing and
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sorting of the crops were wholly in charge of a skillful and
experienced tobacco grower, Mr. John A, DuBon.  The sorted
leaves were so marked that only the director and the grower
could determine from which plots they came, This marked
crop was packed by & dealer in leaf tobacco, L. B. Haas & Co.,
of Hartford during the winter and fermented under the usual
conditions. I the following suiumn the tobacco, cured and
ready for manufacture was sampled and sealed by a profes-
sional sampler.  These guarnntesd samples were inally judged
by experts whose business was largely the judgment of
wrapper leafl and who had no knowledge of the particular plots
represented.  Messrs, Benjamin  Haas, William Westphal,
Jr. nnidl David Rothschild served as judges. They made notes
of the character of the bumn, ash, color; texture, yield, size,
voin, stem, and finally of relative ranks after further carelul
comparison of the samples

Koil.  The soil of the feld is like much of the upland tobacco
soil of the Conn, valley and may be described as o coarse; open,
sandy soil. 1t is classed by the Bureau of Soils in the Survey
of the Conecticut Valley as "Windsor Sand”, (147,

There b no further observation as to the uniformity of the
sail on the different plots than this, In June 1894, two weeks
alter o rain fall of 057 inch, i molsture determination made
on each plot showed percentages ranging from 11.8 to 6.5 per
cent. (Hept. 1894, p, 277). These fgures indicated  that
one seciion of the field was more retentive of moisture than
the athers, although the land appeared to be uniform. 1o the
five year period some tobacco of the best quality and also some
of the poorest quality grew on the plots which in the above lesi
showed the most moisture. The sume 15 aleo true of plots on the
drier parts of the feld,  The field hail pot been eultivated op
fertilized for five or six years and tobacco had sever grown
there. 1) was & "run-out" fiekd.

Fertitizerr.  The amounts of plant food used in the various
mixtures made by the Station were, 105 to 345 s, nitrogen,
150 to 212 Tbs. phosphoric acid and 331 to 368 (b, potash.

The use of the larger amounts of these ingredients might
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be justified for a few years on land which had been long neg-
lected but their continued use would be prodigally wasteful for
the grower. No injury resulting from continued use during
the five years was noticed.

Thus a favorite formula in the Conn. valley which gave
excellent results for five successive years consisted of 2000
Ibs. cotton seed meal and 1500 Ibs, cotton hull ashes per acre
and this supplies 140 Ibs, nitrogen, 165 Ibs. phosphoric acid and
350 Ibs. potash.

Field Conditions, Moisture. The plants were set in the
feld either in late May or early June, and the crops were har-
vested from 79 to 83 days after setting. The rainfalls while
the crop was on the field in the five years beginning with 1892
were reapectively 16,01, 613, 7.16, 9.38 and 11.04 inches, the
normal sumvmer rainfall being about ten inches.

In 1893 and 1894 the crop suffered noticeably, particularly
in 1894, The effect of rainfall on crop production depends
an the distribution as much as on the ameant . Light frequent
rainfalls through the growing season are much more favorable
thar a few heavy downpours with times of drought between
them, In 1894 rain fell on 17 days but was scanty In amount ;
in 1895, on 23 days, well distributed, in 180G, on 18 days,
abundant in amount and well distriboted, Ia 1894 and 1893
the moisture in the soil to the depth of 8 inches was daily de-
termined {Repts. 1894 p, 275 and 1805 p. 150) both under
the growing crop and on unplanted land, the surface of which
was cultivated from time to time.

A single cbservation of the vemarkable effect of nitrate of
soda in checking the transpiration of water by the plant is
worth recording.  On July 25, 1892, when the soil was so dry
that the tohaeco was badly wilted in the morning, nitrate of
soda was applied on one plot at the rate of 220 [bs. per acre.
Within 36 hours, the planis on that plot looked as If they had
all fhe moisture needed while the rest af the crop looked parch-
el A rain followed an the 3lst. which revived all the tohacco.

Temperatwre, Air and soil temperatures taken in 1894 {Rept.
1894, p. 278) showed a maximum by the radiation thermome-
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ver of 111° F. and minimum 3914° in 1694 and 102° and 41°
cespectively in 1895, The maximum and minimum sofl tem-

(average depth of nine inches) in 1894 were 97.9°
and 53.17 and the next year 1012 and 50°, 5

RusuLTs oF THE EXFENIMENT.

In the following paragraphs the resulis of this five year ex-
periment are briefly summarized. A full discussion of them
is given in the Station Report for 1897, page 243-256, The
type of tobaceo was “Connecticul Havana” used chiefly for
clgar wrappers.

Loss of Weight during Fermentation. 1n the five crops
this loss ranged from 8.1 per cent. to 14 per cent but the
crop which lost most (1891) was called “poorly sweated”,
while all the others were satisfactorily fermented. ‘The char-
acter, and not the total amount of the fermentation determines
the success of the process; and when done in cases, the own-
er has little control over either the character or the amount of
fermentation.

Weight of Wrapper Leaves. The average oumber of leaves
per pound of short and long wrappers before and after fermen-

tation, 15 as [ollows:
Befars. Afler.

Short Wrappers B7 L)
Laong WWPD-EI'F- W b &8
These are the sverages of all plots under experiment, The
largest number of fermented short wrapper leaves per
from any one plot was 113; the largest number of fermented
long wrapper leaves was 9E.

Fire-Holding Capacity. This was determined by the aver-
age of thirty tests made on 5 leaves. Each leal was tested
in six different places, three on cach side of the mbidrib; at the
base, near the center and near the tip. For cach test the leaf
was held horizontally over a * lighter ¥, (described in the
Report for 1862, p, 177 until a circular hole was bumed, glow-
ing at the edges. The leal was quickly removed and the number
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of seconds was noted, which elapsed before the last spark had
gone out,  The average of the thirty lests was taken w repre-
sent the fire-holding capacity of the lot. The average number
of seconds during which the wrapgers held fire before aid
after fermentation were as follows:

Halore, Alvar,
Short Wrappers. .-.....12.0 24.5
Long Wrappers 9.2 23,9

The fire-holding capacity of the fermented leaves was gen-
erally more than double than of the unfermentd.

Fercentage of Wreappers. The percemages of long and
short wrappers in the soried crops have ranged from 472
(1R93) to 66,6 (1892) and have averaged 60.7. Certain plots
have yielded as high as 78 per cent. of wrappers.

Vield per acre of Pole-Cured, Sorted Tobaceo. The aver-
age yield for all the plots mnged during the five years from
1568 to 1876 pounds per acre and avernged 16BS pounds. The
maximum yield from any single plot in a single year was 2280
pounds ; the minimum yield, 1145 pounds, A good average
yield of Havana leaf in this state is 1800 pornds,

Loss of Weight in Sorting. The loss of welght in sort-
ing ranged from 4.6 to 5.8 per cent. of the weight of the crap
in the bundle; that is, one thousand pounds of tobaceo in the
bundie yvielded, on the avernge, 250 pounds of sorted tobhaceo,
The loss consists of trash leaves (spoiled in the field or dam-
aged by sunburn or poleburn in the curing barn) and of
moisture which evaporates from the tobacco during storage
and sorting. The best growers avoid, so far as possible, the
addition of water to the leaf either by blowing or sprinkling.
Such applications, unless very carefully made, may spot the
leaves and damage the quality of the whacco during fermen-
tation. :

The Comparative Value of the Leaf from the Several Plots.
The method which sought to fix thia value has already been
described. As was to be expected the comparative values of
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the crnpuimmﬂ:tmmtj‘—niutplnhmﬂﬂmﬂmlnmj
two years. For example one of the twenty-nine lots of tobac-
mmgﬂd&dufmlhinlﬂﬂ;milﬂﬂlﬁu[:hnt
average quality, in 1894 it ranked second, in 1805 first, §. e
best or nearly best, and in 1596, seventh.

14, now, we average the five numbers representing the grad-
ing of the tobacco for each year, in the case before us 14, 14,
2,1, and 7, we obtain a figure which is a numerical expression
of the average relative guality of the crop on this plot for the
five years taken together.

Effect of the Quontity of Fertilizer Niirogen om the
Amount and Quality of the Crop. AN of the plots in this test
had 340* pounds of potash and 190 pounds of phosphoric acid
applied yearly in the form of cotton hull ashes {about 1200
pounds) and with it on three plots, 3000, 2500 and 1500 pounds
of cotton seed meal reapectively, while three of the plots had
corresponding amounts of castor pomace. The amounts of
pitrogen in these dressings were 210, 175 and 105 pounds, re-
spectively.

Result, The plot dressed with 3000 pounds of cotton seed
meal yearly yielded on the average of five years a larger weight
of wrappers than either of the others. The guin was enough
te make the larger application profitable even if the crop sold
as low as 12 cents per pound. The average quality of the crop
was also better. Like results followed the use of castor
WI.'I.'II.:-I.

Can Part of o Meovy Dressing of Nitrogen be Profitably
Applied in Nitrate Soda During the Growing Searonf Wit
like quantities of phosphoric acid and potash, 210 pounds of
nitrogen were vearly applied to each of three plots : 1o one in

*I'he only other source of patash and phesphoric icid has beens Lhis
nitrogenaus matter [cotton seed meal or castor pomace]. which sup-
plled & comparatively small amount, This large nuantiy of potash
wis naed hecadse cxperienced growers suggested 1t and It agress with

comsmon practios. The mmonnt is very muah larger than & generally
peqmired.



24 Coxwecricur Exeesivest Statiox Buiizmin 180

the form of castor pomace, to two others, half of the nitrogen in
castor pomace and half in nitrate of soda.  In one of these the
mitrate was put on in one dose during the growing season and
in the other in two applications,

Result. The quantity of wrappers was somewhat larger
where nitrate was used but the average quality was somewhat
poorer, o that there appeared to be no economy in this use of
nitrate,

Comparison of Cottom Seed Meol and Castor Pomace.
Three different amounts of nitrogen were applied to three plots
in each of the two forms.

Result. The plots dressed with castor pomace yielded more
tobacco in the five year test than those which had cotton seed
meal, the average excess being 111 pounds of sorted tobacco
or 25 pounds of wrappers yearly,

The quality of the leaf, however, was somewhat belter where
cotton seed meal was used. The comparative ranks of the leaf
on the three cotton seed meal plots were 17th, 9th and Llth:
on the pomace plote 26th, 16th and 7th. The writer believes
that in a favorable season castor pomuce will give as good
quality as cotton seed meal but if the season is unfavorable to
decay and nitrihcation, the pomace is too slowly available and
pushes the crop when it should be ripening off, thus making
& darker and heavier leaf.

Comparizon of Linsred Meal with Cotton Seed Mral and
Caster Pomace. ‘This 1251 was made for four years only.

Reault. The weight of crop and of wrappers was decldedly
less where linseed was used (in connection with cotton hall
ashes ) than where either cotton seed meal or castor pomace
was used,

The average annual difference was 157 pounds per acre in
comparison with pomace and 65 pounds in comparison with
cotton secd meal.  The quality of leaf, however, was decidedly
better on the linseed plots than on the athers,

Comporizom of Fish Serap with Cotion Seed Meal, For
four years two plots were dressed with depelatinized bone and
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double sulphate of potash. Each also received 103 pounds
of nitrogen, one in form of fish scrap, the other in form of
catton seed meal.

Rerult, The avernge yearly yield per acre from the plot
dressed with fish was 250 pounds less than that from any other,
the per cent. of wrappers was smaller, but the quality of the
crop was surprisingly good being graded as fourth while that
from ihe cotton seed meal plot was graded as seventeenth, A
few hundred pounds of fish are sometimes used by growers "'to
give a finish” 1o the leaf, but in generul, animal forms of nitro-
gen are not popular. 1 believe that this prejudice is carried
too far and that ensily available forms Tike red dried blood
or fish or fine slaughter house tankage may well be used for
a part of a tobacco formula.

Ceomparison of Stable Monwre and Tobacco Stems. This
comparison was made for only four years. In the hirst year
while other plots were under tillage the two in this series were
uncultivated and bore a sparse growth of grass and blackberry
vines

e plot was dressed with 10 16 12 cords of mixed yard
manure, estimated to supply about 111 pounds of nitrogen.F1

of phosphoric acid and 149 pounds of potash. In two
of the four years it also received 500 pounds per nere of Swift-
Sure Superphosphate, containing 15 pounds of nitrogen, Fr
pounds of phosphoric acid and 23 pounds al potash.

The other plot received in cach of the four years 6000
pounds of tobacco stems, containing 111 pounds of sitrogen,
36 pounds of phosphoric acid and 486 pounds of potash. In
two of the four years It likewise received 500 pounds of Swift-
Sure Superphosphate.

Rerult. The average vield of tobacco from tobacco stems
was 1654 pounds but from stable manure it was much Jess,
1390 pounds which is fully explained by the low availability
of the titrogen of stable manure. Where ten to twelve cords
per acre are used, it should be supplemented by some quickly
availsble form of nitrogen, Hke cotton seed meal. On the
aversge of four years the fobacco from stable manure was
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graded Gth, that from stems 18th, while that from the three
plots dressed with cotton seed meal and cotton hull ashes was
graded 19th, 10th and 12th,

The effect of manure is not at all measured by the amount
of plant food in it. It adds bacterial life and bacterial food
to the sodl without which the conversion of organic forms of
nitrogen is difficult or impossible, It facilitates the holding
and movement of the soil water, modifies the temperature and
by the process of its decay helps moke soluble the mineral
matters of the seil. Unless cover crops are successfully grown
on tobacco lands in this state the use of stable manure as an
amendment as well as a fertilizer is necessary to get the best
results,

Comparizon of the Effects of Various Forma of Patarh om
the Quality of Tobaeco, The plots used for this test received
yearly 105 pounds of mitrogen in form of cotton seed meal and
130 pounds of phosphoric acid either in the cotton hull ashes
[used gn two plots as & form of potash) or in a degelatinized
bone.  All likewise had yearly 340 pounds per acre of potash
in the different forma tested,

Results.  The highest yields of leaf were on plots dressed
with sulphate of potash or double sulphate of potash. There
was no great difference in the percentage of wrappers in the
severnl crops.

The wrappeérs raised on forms of carbonate of potash held
fire longer than the others, The relative rank in quality
in the series of twenty-nine plots was as follows:

First, double earbonate of potash and magnesin; second
wood ashes; tenth, carbonate of potash; thirteenth, donble
sulphate of potash and magnesia; seventeenth, cotton hull
ashes; twenty-first, double =ulphate of potash and magnesia
with added lime; twenty-third, high grade sulphate of potash
with added lime; twenty-seventh, high grade sulphate of
peosknsh,

These experiments in the application of fertilizers to tobaccoo
were carried out for five years with all the care and slkill at
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our command, Certain questions regarding the effects of a
aumber of fertilizer materials, which have been vainly discus-
sed for a long time, were answered by these experiments as
satisfactorily as i in the nature of things possible.

The opinions of growers regarding tobacco fertilizers are
widely divergent and the prejudices of both growers and deal-
ers are sometimes strong. Thus certain growers declare that
they would not use stable manure on tobacco if it cost them
mthin:tameit:nﬂmmdﬂmmthingduﬂihuymld
buy enough manure,

In]m?m:mﬂ}mba:mﬂh!:hrmhndgﬂmmmnghm
growing season and ripened normally, while all of the ather
tohacco in the field turned yellow and was certainly injured by
the excessive rainfall which leached the land, was that grown
on the plot which annually for four years had been dressed
with 10 to 12 cords of stable manure per acre.

On the other hand, in time of drought we have scen the
tohaces on manured land holding its own while on unmanured
land it obviously suffered for lack of molsture.

Certain dealers refuse to buy crops from land on which lin-
sesd meal was used, The results of our four years tests show
no ground for this objection.

Some growers believe that castor pomace is greatly super-
bor to cottan seed meal as a fertilizer ; others condemn pomace.
Yet careful comparison for five years fails to show any great
difference in their effects. The summary given on previous

will show oter illustrations of the fact, that on this
woil, typical of much of our tobacco land, careful experiments
managed by a skillful and successful grower and with all fac-
iltien for accurate work, do not justify many of the opinions
of growers and dealers regarding the effects of different forms
of plant food on the quality of wrapper tobacco.

Omne fact, emphasized by our experience, is that there is
no "hest” tobaceo fertilizer or “best” formula for all seasons
even on the same soil. A formula or a form of plant food
which in one season gives to the leaf a somewhat better
quality than any other, may, perhaps the next year and on the
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same soil, prove inferior to olhers for reasons which can only
be surmised. Nevertheless by comparing the effects of these
fertilizers for a term of years, it appears that certain of tem
are on the whole and generally speaking more likely to impart
a perfectly satisfoctory quality to the leal than certain others.

It s douhtless true of tobacco as of other cropa that the
liberal but not greatly excessive supply of readily available
plant food yearly required to ensure a paying crop, may be
given In a variety of forms with equally good results on the
average of one season with another, and that indeed oceasioral
changes in the form of nitrogen and potash supplied may be a
distinct advantage ; avoiding always any considerable quantity
of those things, chloring and sulphuric or other free acids,
which experience has shown may damage the leaf.

There is no doubt that in the past many tobacco fields have
been overstocked with potash. This was done because it was
{elt that any deficiency in burning quality of the leal must be
ascribed to a deficiency of potash, This, as we have seén, is
not the fact. Certain growers who had dressed their land
very heavily in the past years have omitted all potash from
their formulas for three years in succession and have ralsed
excellent crops, thus utilizing the abundant supply alréady in
the soil,

Recent observations indicate also that, although relatively
little phiosphoric acid is removed in the crop, the yield han boen
increased and quality maintained or improved by the use of
200 or 300 pounds of acid phosphate or “precipitated bone™
per acre. The following tests on this point made by the Sta-
thon in cooperation with the U, 5. Department of Agriculture
have not previously been published.

In a large tobacco field, on land apparemtly uniform and
long used for tobacco, six plots of one-third acre each were
lald off. Four of them, 1, 2, 3 and 4 were dressed with the

ing formula per acre; 12 tons stable manure, 1500 lbs.
colton seed meal, 800 Tbe, lime, and 400 s, bone meal contain-
ing about 260 [bs. ni , 210 Ibs. phosphoric acid and 170
Ibs. potash. Plots 5 and 6 had no masure but equal amounts
of these three elements in form of commercial fertilizers.
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In addition each plot except 4 received 100 lbs. of phosphor-
ie neld per acre in the following forms | plot 1, acid phosphate,
plots 2 and 6 double superphosphate, plots 3 and § precipitated
bone. The season was & favorable one, the Cuban tobacco
Mm -

Plots 4, 5 and 6 gave about the same yield of fermented mer-
chantable wrappers.

Plot 3, gave 25 Ibs, more, plot 2, 535 [bs, more and plot 1, B8
Ibs, more than 4, § ar 6, The leaf after bulk fermentation was
judged by an expert, The burm and quality of all the samples
was excellent, But that from plot 3 with precipitated bome
was best of all; that from plot 5, precipated bone without
manure, ranked next. The tobacco from plots 1 and 2, acid
phosphate and double superpliosphate, runked next | that from
plot 4, o extra phosphate, was poorest of all and from plot ©
not much better, Only two plekings were made and the fodr
top leaves were lelt on the stalks.

The acre yields of fermented, merchantable wrappers were
as follows !

Flot L, . - « BAH Fbe. Phot 4. . . . 8L s,
LIS SO - R LI R ! B
i ll. ..m‘|| L .II Im‘l

Another test was made with Broad Leaf tobacco grown in the
open. The whale field received 8 cords of manure and 1000
Ibs, of cotton seed meal per acre the two containing about 288
Ibs. of nitrogen, 176 Ibs. of phosphoric acid and 227 lbs. of
potash, The phosphate additions to the fertilizer per acre
and the yield of cured leaf were as follows.

P, Lisa
1 poadded phosphsie : « - . . s o b s s b dirie - 2 oa 1732
§ 160 the. phosphorko acld in eld phosphate « « . . . PR [
3 =m ¥ v T HE ph:-].t-tll HY b as .!_l‘.ll LRE0
4 1og " seo b double snperplosphate o o - . o 1676
| m " e L WIF“‘“ hﬂ |||||| oW ““

Five pound samples were fermented in the case and judged
by & dealer in leaf tobacco.
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FPlots | and 2 had the smallest and not very different yields,
Basic phosphate and doubls superphosphate gave considerably
larger and nearly equal yields. Precipitated bone gave by far
the largest vield.

All the tobacco had a very good burning quality, that grown
without added phosphate having a little freer burn than the
athers.

The leaf grown with double superphosphate and precipita-
ted bone had better size, grain and general quality than that
grown with acid phosphate or basic phosphate.

While these tests do not prove that in general large additions
of phosphates will pay, they indicate that yield may be increas-
ed withou! impairing quality by the use of larger amounts of
phosphoric acid in the form of precipitated bone or double
superplics phate.

In general, growers do not use enough lime on their land,
There is little danger of making a flaky ash by the use of
at last 500 pounds of lime per acre each year,

Diespite the fact that some fields have been planted to tobae-
oo for 40 years in succession and still yvield excellent e
1 do not belleve that in general tobaceo felds will yield as they
should without occasionally resting them by growing some
other crop, Fertilisation on the thin, light doils suitable for
the crop must be heavy, large residues from fertilizer chem-
icals are left in the sodl and it is easy to believe that in time
these accumulations check the growth of the crop®. Another
crop and the weathering of the soll for & year may do much
to remedy the evil.

THe Growino or Waarrsn Leap TonACCO UNDER SHiADE,

The success which attended the shade-growing of tobaceo
in Florida for a term of years suggested the inquiry whether
such a practice was feasible in Connecticut and induced the
Statlon in 1900, in ecoperation with the Division of Solls of the

* FPor obaerratlons on this subject sl the Massachusetia Sintion,
see BB
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U. S. Department of Agriculture, to test this matier. A shade
was built, as shown in the picture, covering about one-third
of an acre. One-half was set with Connecticut Havana and
one-half with Florida-grown Sumatra tobacco. The details
of the tests which were continued for three years are described
in Rept. 1900 p. 322 and Rept. 131 p. 295 and need not be
repeated here having been largely superseded by lster improve-
ELEELE e tobacco was fermanted by tis in bullk as described

Fig. 4. ‘The first Toboceo Bhade in Connecticul.

ot pape 36,  This test was epoch-malkang for it demonsirated
{hat tohacco equal, st least, in wrapping quality to any raized
gither in this country or abroad could be raised in Connecticut,

The erap of 1901, amounting to 957 pounds, was sold by L.
B. Haas & Ca., at private sale for $1520.33, an average of $1.59
per pound all througl. One hundred and seventy-nine pounds
af it sold for $2.50 per pound and the lowest price per pound
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was 47 cents, Twenty-one and ooe half pounds of trash
beaves brought no price. The opinions of expert tobacco
dealers and manufacturers on the quality of the leaf will be
found in Rept, 1900, p, 327,

It is quite certain that some of this leaf, being a novelty and
having characters not seen before in Connecticut leaf braught
& price higher than its real merits warranted.

The Station report of the experiment cautioned growers a-
gainst anything more than experimental shade growing until
methods of growing and handling were better understood. We
reported “It is not likely that the growing of the Sumatra type
of leaf in this state can be made a complete success without
some years of experience and intelligent experiment. A fic-
titious "booming' of the business at the outset will certainly
be followed by 4 correspondingly irmational depression later”.

This prophecy was immediately fulfilled and inexperienced
persons plunged into shade growing on & large scale. The
announcement was made in spite of oor warnings that success
was assured and a new industry established.  Several hundred
thousand dollars were sunk in the business and it was aban-
doned for a time by all except Mr. M. L. Floyd, who was asso-
ciated with ua in the first year's experiment and who has raised
tobacco under shade every year since. Having learned the
whole business by study and experiment, he has made & com-
merclil success of it and now has some 600 acres under shads,
In 1902, two hundred acres were grown under shade under
Mr. Floyd's management; in the following vears somewhat
bess : 1900, 200 acres; 1910, 250 acres; 1911, 575 acres: 1912,
607 acres.

It saeen appeared that the Sumatra seed used was a mixture of
strains of differing siee and shape of leaf as well as of quality
and that one reason for the failure of the previous business
ventures in shade growing was the lack of uniformity in size,
shape and quality of leaf.

In 1902, seed of the Cuban tobacco was imported by William
Hazelwomd of New York and beginning in 1903, it was bred
and selected for & number of years by the 1V, S, Depuriment
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of Agriculture in this state and now is used for growing under
shade to the entire excluslon of Sumatra. Siee, quality and
flavor are all superior in the Cuban lead as bred in this state®

In 1911 about 1800 scres of tobacco were grown in this
state under shade, some of it with indifferent success. As
long as the trade calls for thin kind of leaf, there is no doubst
that it can be profitably grown in Connecticut if the necessary
capital and skill are available. An fostructive report on the
effect of shade on soil moisture, air temperature and rate of
growth is given by 1. B, Stewart, (17).

Tapacco Cunixg,

Special attention s called to Farmers' Bulletin No, 523 of
the U, 5. Department of Agriculture, by Dr. W. W. Gamer
of the Bureau of Plant Industry, on Tobaceo Curing and to
Bulletin No. 143 of the Bureau of Plant Industry, by the same
author, on Principles and Practical Methods of Curing Tobac-
eo (28], These bulleting set forth clearly the nature of the
changes in the leafl durng curing and fermentating and de-
peribe the proper handling of twbaceo in these processes.

Exremuyents 18 Coniwe Tonacco 0¥ THE USE
or Antiriciar Heat,

The frequent damage and occasional disaster resulting from
pole-burn need no description, The damage is caused by the
growth on the leaf of bacteria which can only develop when
the leafl in very damp, sometimes showing minute drops of
waber om i,

Motsture sufficient to keep the leal in good case and 1o
advance the cure 18 not suficient to start pole-bum.  But when
the atmoaphere continues very damp, giving no chance 1o “air
out” or “dry out” the barn by opening it, the trouble is likely
to appear. Various means of drying the leal have been tried.
The Connecticut Tobacco Corporation regularly builds small

* Bome pocount of the selection work b glesn in 88,
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charcoal fires on the ground under alternate bents on both
sides ol the barn as soon as it s filled with the picked leaves.
These fires are kept up until the Jeaves are very thoroughly
wilted, the barn being closed throughout the time. Then it s
opened wide and fires are not again used except in extremely
unfavorable weather. Many growers in emergencies kindle
fires under the hanging leaf, either of charcoal or wood. It
is often done without due prepuration or the skill which ex-
perience gives and with very various and often unsatisfactory
results.

The Station has made several attempts to supplement the
natural curing by using artificial heat. The methods tested
are discussed in Rept, 1897 p, 223, 1898 p. 297 and 1899 p. 286,
but as none proved satisfactory, no further notice is needed
here,

In wsing artificial heat, it should be remembered that the air
inside a barn is usually very much cooler by day and warmer
by night than that outside. Tt should be much easier to start an
upward current by bottom heat in the night than in the day
time. Thus in an observation at 4 P. M., the air outside was
B2°F and in the middle of the barn 74°. At noon the next
day, outside 80°, inside 707 ; next day outside FB° inside 65°,
The corresponding night temperatures were, 10 P, M. outside
BI-672 ingide 72°-73%,  The next night 1-5.30 A, M., outside
E1%, inside 667-553° and the next night 2 A, M. outside 38°,
inside 55°,

Since these experiments were made, the whole matter of ar-
tificial heat has been studied by Dr. W. W. Garmner of the 1. 5.
Department of Agriculture chiefly in cooperation with Mr.
Wm. Pinney of Suffield.

In the Rept. 1891 p, 187 is an account of the curing al
wrapper leaf by the Snow Modern Barn System which proved
to be inapplicable.

O i Forsiistation of Tosacoo,

In an interesting paper on the nature of the Fermentation of
Tobaceo (7)., Dr. Osear Loew advances the explanation of
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the fermentation of tobacco leaf which is now generally ac-
ceptod.

His observations indicate that fermenting tobacco containing
from 18 to 25 per cent. of molsture is germicidal in its action
and few if any bacteria are found on freshly fermented leaves:
Contrary therefore to previously accepted views of the agency
of the bacteria in the process, he attributes fermentation to
the action of the soluble ferments or enzymes formed in the
growing plant and perhaps also while wilting after harvest.
The enzymes are not living organisms like miciolses, but chem-
ical bodies which under proper conditions cause extensive
chemical changes. A familiar example is the diastase of
barley which will convert many hundred times its weight of
starch into sugar.

In tobacco fermentation the main changes are caused by
two oxidizing enzymes, by the action of which the oxygen of
the air 1= made 1o unite with various compounds in the leaf. To
this action chiefly is due the color and aroma of fermented
tobacco.

iy the method of fermentation or “sweating” formerly uni-
versal in this state, 300 [bs. or more of the sorfed leaf tied in
“hands” of 13 to 18 leaves s tighily and smoothly packed into
a case or box which is fairly tight on the sides but with one-
half inch spaces between the end boards, The leaf is packed
with the tops towards the center and butts at the ends of the
case, The cases nre piled in an unheated storehouse as they
are packed, turned once or twice, and aftér lying over one
summer are sampled and ready for sale to manufacturers.
Sorting and packing is begun in January, orf as soon as the
cured leal can be taken from the barn, and finished in three
or four months.

In 1899 four cases weore packed in February and almost
daily readings of the temperature in the center of each case
were made by & telephone thermometer,  The figures are given
in Rept. 1890 p, 201. One case lay for nine weeks before the
temperature of the tobaceo rose even to temperate heat, 70°F,
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Another full month passed before it rose to B0®,  In oo one of
the four cases did the temperature go above B39,

Tt is certain that tobaceo often damages (mold, “canker)
in the cases between the time of packing and the first of May,
Indeed we believe the greatest danger to cased lobacen from
mald and mustinesa is when it lies cold, damp and unferment-
ed, waiting for the tarning of the seasons to warm it and start
the fermentation,

Fermientation is slow, perhaps slower than desirable because
of the tight packing which nearly excludes air, Fermentation
being in part a process of oxidation, requires air and the leaf
can be so tightly packed as almost to prevent fermentation,

"Forced Sweating” hss been practiced in past years in
order to get tobacco into market quickly or to "finish” tobacco
which has not fermented enough, By this method the tobacco,
packed in cases, is left for about six weeks in a room kept at
100% to 130° with maist air, As & method of handiing a
large quantity of normally eured leaf it is not worth consider-
ing. It is rather an emergency method for treating sick tobac-
eo, & "pet cured quick” proposition,

Tn Sumatra, Cuba, Germany, as well as in Florida, a third
method of fermenting wrapper leaf is almost universal which
is perlhaps best known as fermenting in “bulk”. In principal
it consists in carefully laying the leaf loose or ted in hands
in rectangular piles which contain one or more fons of leaf,
and covering with blankets to check cooling and control but
not prevent evaporation, (A water-proof cover will damage
the leaf on the top.)

The sweat room should be maintained at a  tem-
perature of B0°-90° F, and the humidity should be high
enough to keep the leaf soft at all times. Under these condi-
tions the “bulk” immedistely heats and fermentation procecds
rapidly. As soon as the thermometer inside the bulk shows
a temperature of 110°-1307 the bulk i pulled down, the leaf
lightly shaken out and immediately bulked again patting that
leal which was on the outside of the former bulk on the in-
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side of the new one, In the new bulk the rise of lemperature
is alower, This operation of rebulking is continued until the
leaf is Anished.

The following record from one of our experiments shows
the temperatures which may prevail within a bulk from the -
day it is laid down.

TARLE YITI,
TowronarTowes oFf DrLiED Tonacod.

When buile . 74 Dee, 33, . - B Jun, & . e
Dee. 19. . . &3° oML Wi
) - IR | B | S . TR )
LI | SRR L O, . . D e . 10g®
AL . W S - AR | & o L TR T
Hhanken out and Lol PR P o LA PR

brolked agaln. Jan, 1. . . 104"

Shaken ot and

tralked aguin,

The above tests were on Connecticut Havana and represent
work done by the Station in cooperation with the U. 5. Depart-
ment of Agriculture in 1898, It was, we believe, the first crop
of Connecticut tobaceo fermented by the bulk method within
the state,

The results were perfectly satisfactory although the process
was carried out with no expert assistance. (B8 and §7).

In 1899 (Rept. 1899 p. 291) the experiment was repeated
on a larger scale with the assistance of Mr. M. L. Floyd, then
in the employ of the Division of Sails of the U, 5. Department
of Agriculture and now general manager of the Connecticut
Tobacco Corporation, In the report cited the method is given
in detail. The results alse were perfectly satisfactory and
their publication called general attention to the method, It
is now universally used for fermenting shade-grown tobacco
and o some cxtent for Connecticut Havana while, as far ns
we can learn, it has not been wholly successful with Broadleal.,
It is quite likely that the method followed with shade-grown
leaf will need some modification to get the best results with
the other varietles.
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Toaacco BREEDING.

As before stated one cause contributing to the temporary
failure of the shade growing business was the uneven quality
of the tobacco grown from Sumatra seed. Inspection of the
growing crop showed a great variety of plants differing in size
number and shape of leaves, habit of growth ete. and these
yielded a crop with no uniformity of quality. This observa-
tion on the Sumatra variety has served to call attention to
corresponding differences in the character of our Havana and
Broadieaf crops. Prominent growers often have their own lav-
orite type of tobacco, a little different from their neighbors.
Some of these types bear the name of their originator or a
prominent grower and some are nameless. Some are very ui-
form in type while others show many different atyles of plants
in the same field. But however uniform a single grower's crop-
may be, the differences between the particular style of his leal
and that of his neighbor and of other growers in the valley
male it difficult if not impossible for buyers to make a “pack-
ing" of any considerable size which will be quite uniform, for
usually the crops from a considerable number of growers must
be put together to make a “packing”. This directly concerns
the growers, for the price must be affected somewhat by differ-
ences of style between the various crops even if other points
in guality are the same.

These facts have led to work in improving the quality and
uniformity of wobacco in two waya: first, by careful seed se-
lection and second, by producing hybrids which will combine
the good characters of two different types. The U. 5
Department of Agriculture and this Station have engaged in
this work cooperatively,

The methods are so simple that every grower may get and
keep pure seed which yields plants that are fairly uniform in
all respects. This methiod has been fully deseribed. (B9 p.
arn).
Tobaceo is seli-fertile: that is, the pollen from any flower
will fertilize its own ovaries as well as pollen from any other
flower.
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By covering the flower buds of a selected plant witha paper
bag to keep out insects which may bring foreign pollen and by
keeping them covered until all flower heads have faded, there
will be a good yield of seed which will produce plants much
more nearly like the individual parent than plants which grow
from mixed seed of a number of plants and probably more like
the parent than if the flower head had not been protected
from pollination [rom without. A bagged plant is shown in

figure 4.

7
g

/
»

Flg. 4. Tobkacco Flunt sslected and bagged for Seed Prodsstbos.

Seed then should in any case be gathered only from such
carefully examined and selected plants as appear to be of the
exact kind which the grower wishes to raise, Protecting the
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flowers [rom the pollen of other plants will secure still greater
uniformity. If the progeny from this selecied seed is perfectly
satisfactory, the grower may bag encugh plants and save
enough seed from them to last him for a doren years, for to-
bacco seed loses Hittle of i vitality in that time.

If the first progeny from selected seed however, in not s
snilorm as is desirable, the grower should select again the
most desirable type for his next crop and wait another year
before getting his store of tobaceo seed.

Very much greater uniformity of crop can be brought about
by this means, which is guite within the power of any tobaceo
farmer.

The improvement of tobacco by hybridizing, however, Is a
matter for experl work. No hybrid has of recent years been
produced which has been generally accepted as valuable. The
Halladay hybrid, saved by Mr. Edmund Halladay from some
rejected cross-bred plants, has given some crops of great merit,
but does nat yet seem to be fully fixed in type and aniform in
quality.

The studies of Prof. East of Harvard University and of Mr.

of physical characters i tobaeco and, to some exient, of the
mysterious and complex thing called“quality”. Such care-
ful study is necessary, for litthe is to be expected from crosses
made in ignorance of the underlying principles and not fol-
lowed out until the hybrid has been perfectly fixed in all its
essentinl qualities.

The complex nature of the problems fnvolved makes i
possible to reach anything like a final solution without long
continued work : however, certain principles have been estab-
lished, Clar results show that the first generation of whacco
crosses is as untfore as the parents and of intermediate value,
The second hybrid generation grown from seli-fertilized first
generation plants, however, shows a wide ranage of variation,
Ofiten. new forms come into being due to a recombination of
parental characters. Certain inbred second generation plants
breed true the third season; others breed true for same char-
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acters and others are as variahle as the second generation iteelf.
The production of fixed forms which contain desirable plant
characters is not, however, a simple problem because of the
large number of inherited factors in which plants of different
races differ and because a superficial resemblance does not
necessarily mean a germinal or heritable resemblance. It is
nécesgaty to grow large second generations of crosses and to
save seed from those plants which most nearly conform to the
desired type. The important matter in practice i8 to grow a
sufficiently large number of third generations to run a fair
chance of testing out all the combinations of factors possible
to the parental varieties, Selection ahould then be continued
in later generations until the desired form has been obtained.

Since quality of cured leaf depends on many {actors, exter-
nal as well as internal, it is probably unreasonable to expect
any single character {0 be closcly correlated with quallty. The
results of our experiments have shown that guality is depend-
ent on both hereditary and environmental conditbons and that
high quality and uniformity of leaf cannot be expected i 4 type
s in o complex hybrid condition,

Recently a sport or mutation of tobacco was found by Mr.
]. B. Stewart of the Windsor Tobaceo Growers' Corporation,
which produces about 70 leaves before flowering instead of the
16 to 2% leaves which are normal in the Harelwood Cuban,
This mutation has bred troe in the next generation and the
quality of the cured and fermented leaves appeamn to be excel-
lent if not superior. 1t is fully described by Hayes and Bein-
hart in (90} and the progeny will be closely studied.

Iwsects WaicE IxTuRe Tonacco

Tobacco or Horn Worms, These worms, the caterpillars
of sphinx or hawk moths, are more destructive than any other
insects attacking tobacco in this state, excepting cut worms,
The eggs are lald singly on the under side of the leaves by the
adults which fly only at dusk. The egg hatches, seldom before
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July, into a worm or caterpillar which eatz tobaceo leaves vo-
raciously until harvest time. The fully grown caterpillar goes
into the ground and assumes its pupal or chryzalid form a few
inches below the surface o emerge as & moth the next spring,
An important natural enemy i3 a small four-winged fy
which Ep.:rp Eggs in the worme s larve dmlup there and
fasten their cocoons on the back of the caterpillar as shown in
the figure. A worm thus attacked dics efore transforming.

Flg, ¥, Tobaces or Horn Warn

Remedy, The only control practiced in Conneciicut s hand
picking. Garman in Kentucky has shown that 1 pound of
Farig greon in 160 gallond of waler does noi injure the leaf
and spraying is practiced somewhat in Kentucky and also in
Florida where lead arsenoie i wsed which cannot kill the
leaves and adberes to them better than Paris green.

Flea Bewtles damage the samd leaves chiefly, soon after set-
ting and so check the early growth. They do most of their
work on the under side of the leaf by cating the tissue,  Some-
times they continue their attack on the older and larger leaves.
Olar experkmants in two successive yours proved that tobacoo
plants at setting time could be dipped root and top in a mixture
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of | pound of lead arsenate (paste) in 10 gallons of water and
were thereby perfectly probected from fNea beatles,  The figure
shows this insect, greatly enlarged.

{

L

Pl‘; I

The oacumber laa beetle Apiirly ewrvimerds,  (Afer Chillbepden,
Buraau of Eatomalogy, U, 8, Department af Agrieslturs, )

(rasshoppars, Tree Crickets, Carollna Lecusts, Etc.
Sometimes a crop, particularly on the outside rows, especially
when near grass, weeds or brush, s very serionsly domaged by
thege ingects. There is no known preventive unless apraying
with lead nrsenate can be practiced.

The apinsd 1abaccn Imig Snefiafng  ParisterTag [After Howard,
Mareau of Eotomology, L. 8. Department of Agcloultizie.

The Spined Tabaccs Bug., "Stink Bug”, This bug some-
times punctures the leaf stem and sucks out the plant juices.
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The leaf usually wilts but may recover in a few days if the
conditions are favorable. No remedy can be used but the
damage from this cause is usnally small. The insect is shown
much enlarged in the figure. The straight lines show the
actual size.

Plant Lice. Green lice are occaslonally found on the under-
side of the leaves but do little damage. A spray of one pound
of laundry soap dissolved in 8 gallons of water should kill the
lice which it hits,

White Fly. This fiy is not at present frequently found on
tobacco in the field. The spray of soap suds frequently applied
is the remedy.

Moth of the{black eniworm, Nwtoral slee, '

Thas varlegated culworn,
Natural siee

Flg, 8, Tobasce Cutwarms.

Cut Worms. These insects do vastly more damage to to-
bacco than all others put together making it necessary to re-
set the field or to set missing plants many times, The latter
plan tends to make the crop uneven in maturity and quality
at harvest,
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Cut worms are caterpillars of a number of species of owlet
motha, Most species have but one brood a year The cggs
are laid on grasses late in summer. The worms as they hatch
feed an grass roots and other plants, going deeper into the soil
as colder wenther comes. [n the spring they come out and
feed on plants of many kinds. Later they take the chrysalid
form in the ground and emerge as moths. The worms feed
at night and spend the day in the ground or under clods or
rubbish, They and the moth are shown in the figure, the
moth much enlarged.

Remedier. Late fall plowing uncovers many worms
which are eaten by birds, and also kills the plant growth which
is their early spring food. Undoubtedly rye and other cover
crops favor their presence in the field. The best poison bait
for them is one pound of Paris green to one hundred pounds
of bran, a pint or more of molisses and enough water 10 moist=
en the whale which is thoroughly mixed. The mash is strewn
over the field a few days before setting, or placed on the rows
where the plants are to be set.  This will kill most of the
worms which are ready to atinck the crop,

Some growers have found it worth while to put a pinch of
this mash near each plant when set and claim that it gives
perfect protection. This, however, involves a great deal of
labsor,

Wireworms. These are the worms of the click beetles and
unlike cuiworms can work their way into hard vege-
table matter. Occasionally but not often, they do serious
damage to tobacco attacking bath the roots and the base ol
the stem.

The worm lives for at least three years underground, trans-
forming there after midsummer of the third season in earthen
cells. The ndult beetle emerges the following spring.

Remedy., The only suggested remedy is stirming the soil
in late summer and fall which breaks the cells and kills many
af the adults,
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Tobacco Bud Worm. This imscct which 15 oot at all com-
muon in this state is a greenksh caterpillar which eats the leaves.
The moth, into which it emerges, is shown in the figure,

A more detailed acoount of the Insects attacking tobacco
in Connecticut was published in the Keport of this Station.
(707,

Tohacon Bud Wt

Baails. Snails sometimes do considerable damape to to-
bacen in the seed bed, chiofly where the soil is damp, by feed-
ing on the leaves and stalks,

Spraying the plants with a weak lead arsenate mixture
puoiscns them, Thorough ventilstion of the bed to dey the
surface will do much to rid it of the pest

Frsoovs axp Urpnen Diseasrs oF Topacco
i, Ersgasns oF Tossooo 18 THE Siep Beo,

Dampening off and Seedling Stem Rot. There are &1 least
three different Tungl wlich cause dampening off Irookble in
the seed bed. When these attack alder plants the tissues of
which are harder, they may causeé cankers on the lower part
of the stem. Soch plants should never be used for setting as
they are likely to break off at the cankered places and even
if they survive are not as thrifty as normal plants.,

These woubles are induced or aggravated by over-crowding
and excessive moisture and can be largely prevented by proper
watering and ventilation, matters to be learned by experience.
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very prevalent since that time. It attacks the roots of the plant
cither very early in the bed of later in the feld, The affected
seedlingn show little vigor, form rosettes of leaves close to
the grosnd instead of standing spright and may either wilt
anid die or finally cutgrow the disease by forming new sccond-

Showing how the fungus injures base of slems,
Filg. 10, Dumpening off Fungus of young Tobaoeo Platis,

ary roots, but seldom if ever make perfectly normal plants,
The tap root of a diseased plant is often destroyed and black
spots appear on the smaller |steral roots, A full discussion
of this disease is given in (72) with b"l:ntm:[ra.phy P 366, Sec
also (T4) and (83].
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Hemedies, Plants which are attacked cannoi p[qﬁrnb[}'
be treated in any way. The trouble seems (o do most |‘|;|:'|.|agr
in seed beds though the i-l:mlt may sometimes be first attacked
nfter selting in the held. Cmee smreed o a bed. root rol 18 Like
Iy to increase from year to year making 1t necessary to ,-|]-.-|1-|.1:q-.
the bed or to thoroughly disinfeet .

]rliflllj Dinem=ed

Fig. 1. Effect of rot on roots of mature feld planta.

When the bed s convenienily situated apd permanently
built, the latter plan 15 often the besi, The two ﬂﬁEg'h\l;
sterilizers are steam and formaldehyde, The laltter methad,
Tully discussed i (74) and (B3}, is 0 brief this: It is best
applied in the fall bhut may be done enrly in the spring
thoroughly airing the beds afterwards. A mixture of 1 volume
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of formaldehyde or formalin 37-40per cent.or 1, 5, . strength
in 100 volumnes af water is gradually sprinkled over the bed
al the rate of a gallon per square foot, and slowly enough
it e puddle the surface and leave IIqu:nrJ standing an it

Healthy. IHwnnsexl

Fig. 18. Comparative sise of bealthy and disessed roots ol seedlings.

Cover the bed immediately for a day or two with hoards or
cinval o keep in the [umes and then ale thoroughly and stir
the soil lightly.

Steaming ia more effective where the apparatus can be
conveniently obtained. This method i fully described in
(68.) The pan, shown in the fgure, is made of 18-gauge
galvanized iron with a handle bar at each end, reinforced with
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Figr,. 18 Aiewis Srerilicer om Tobaccoe Reid,

stean wron and having a nipple for a steam hose connection
with n stemm bodler, six o elght horse power, whicli will

maintzin 70-50 pounds of steam, % tight wooden box of
Arlmr wiEE 8 |||.I||'. gllective

e pan i= inverted over ane end of the bed which has been

rakesd smooth, ready for secd lts edges areé pressed down

and steam is tormed on and kept at a boiler pressure of 0

pounida for ot least one=half hour, The pan is then moved o the

| [} . E -l
next section of the bed the steamed part covered wath
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burlap 1o hold the heat longer. Where a long bed is to be -
tremted, two pans can be wsed economically, letting the one
stand after steaming while the other is in operation,

This treatment, and in less degree the formalin treatment,
also kills weeds and makes subsequent weeding almost un-
necessary.  In one test 180 square yards of bed cost the labor
of two men two days, $6.00, To weed 90 square vanls of
unsterilived bed during the season cost $12.00 o lobar. Io
is to be remembered that a steam hose is dangerous and dur-
ing steaming no one should stand close w L

Sprinkling affected plants with formalin solution is, in
outt experience, futile.

Root rot may cause a diminighed tobaceo erop  without
showing such virulence as to kill any plants. A cold wet
season s likely to aggravate the trouble. Tv seems to bear
gome relation o improper fertilization especially to the exces-
sive use of alkuline potash manures.

Sumatra Discase, Bacterial. In 1907 thiz trouble appeared
on Sumatra plants and did severe injury, Tt is apparently
bacterial, attacking the baze of the stem and the root imme-
diately below it and s entirely distinet fvom the rool ot above
described.  (73).

It has not yet been seen on obr Havans or Broadleal,

f, Thscases oF Tapacon 1% THE FiEun,

Canker. This shows as a girdling of the stem underground
of o disepsed aven on the stem above, [n the latter cyse
there is a dark brown sunken area in the bark, sharply marked
off fram the healthy green bark. The appearance is shown
in the figure. While other diseases or even insect injuries
may be the strting point of this disense, the ennker itseld
is probably of bacterial origin.  Till now it has not Been com-
mon enough o do serious damage. Hesvy monuring seems
to favor the devlopment of this discase,
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wCallicn', somelimes callsd the “mosanc  diseaze", The

af the Station bothise, D, Clinton, &0 [

e[ rLmenis
COmmercial

indicate that most of the “"aheo” on leaves of
vialue o the belds irnces hack o the seed bed o o infection
aof 1||r =_-4-|.-".|i||;;- at the dme of In|.|:|-|_|'.:||11i1'.|g Tl:l r';l;]_-|a|:| -

Ehis fkore -.|r'.'|r|_|._ it should be wiated that “ealico™ & a discans

m tn'hacco on tomato add thea back to tobacen,

Fig. 15. Calloo fi

thal 18 very eEasily iransmdiied by handlag o healtlsy |'.!I||
after handling a “calicoed™ plant, especially 1f any of the juices
plants aee o the hands, This juice is

Frastss (R "enlivoed”
That 11,

anly etfective on the Immuitare or growing leaves
ore cin touch with it a Tully grown leaf at the base of a

tobacco plant and it will not “calice™, but the young leaves
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above will become “calicoed” though not even touched at
this time. From this it can be seen that if there are any
“ralicoed” plants in the seed bed the handling of these while
transplanting is likely to greatly spread the "ealica™ to other-
wise healthy plants, This explains why sometimes in the -
field one finds every other plant “ealicoed™ for quite a distance
in the row, The man who set these either got the juice from
a “calicoed” plant on his hands or else got o bunch of plants
which had come in contact with “calicoed” plants,while the
man who set the alternate sound plants did not carry the in-
fection., The figure shows on the left a “calico"” leaf from
which the trouble was tranamitted to the tomato leafl in (he
center and from that the tobacco leaf on the right was infeeted.

Unfortunately "calico” cannot usually be recognized in the
plants while in the seed bed. Occasionally before the final
setting, such plants are found. Whenever they are found
they and the surrcunding plants should be polled out and the
other plants should not be touched until the hands have been
washed thoroughly with scap and water,

Sa far, the chief methods of lessening “calice” in the seed
bed are avoiding the use of tobacco water, as noted above
and probably steam sterilization. Some growers believe that
the careless use of fertilizers on the growing seedlings pro-
duces "eallco™, but if o, this has not yet been proved by
experimentation.

Beed beds should never be made on land recently planted
to tobacco nor should tohacoo stems ever be uzed in the bed.
The reason is that o single calico plant in o bed which wilghs
have been caused by stems may infect many others during
the handling necessary in pulling and setting, On the other
hand a chance infection from slems in the field ks not so likely
ta apread the trouble by contact.

When beds are apt to produce calico plants and sterilization
{s impossible it is well to make new beds.

See also conclusions of G, H, Chapman (86), and especial-
ly of Allard (919,
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Rust. This shows as reddizsh brown spols on the leaf, con-
eidered by some as o sympiom of calico and by others as not
eonnected with that trouble, In owur chservation it occurs on
calico plants as a result of the weakened condition of the
plant and is thus indirecily associated,

'tl'il'-i‘ Leaves, *Shos String'' Leaf, Very mirrow e
formed leaves, sometimes leaving little begides the midnb, are
frequently associated with calico,

¢, Duseases oF Toracco 1N THE Comisa Bamw,

Pole=Burn of Tebacco. A prelimioary report  on this
trouble is given in Bept. 1891 p, 168 which suggests that it is
caused primarily by the growth if o fungus on the lenf which
by destroving the tissue gives access to bacteria which induce
decay. Sex page 33

The writer, Dr. Sturgis, recommends horizonial ventilation
pnd discusses the process snd metheds of curing by the
use of artificial heat. (44.51.52-80 ).

Prost Pungus. This appears on the leaf-stems in the bam,
at first in pure white patches looking like hoar frost or velvet.
The patches spread o the leaf veins, desiroy the tissue and
decay follows. The white patches are the fruiting stage of
o fungus, Botryosporivm  pulchrum, Cda. lis spores are
developed and carricd over to the rext year in the stalks and
waste leaves left in the barmn.

Preventior,  This mold may be prevented by perfect
cleanliness in the bam from which all stalks and waste should
be at once removed. In extreme cases the floor should be
covered with fresh earth or sprinkled with a mixture of slaked
licne and sulphur, or the barm fumigated.

d. Dispasel oF Tonacco 18 THE Case,

Black Spot or Canker. (11). This appears as dark colored
pakches, often extending through several overlapping “hands"
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of leaf, destroying the tiasue, It is probably a fungous trouble,
Sterigmatocyrtis miger, but what conditions induce the disease
is not known por any preventive,

Probably too "high case” in packing associated with con-
E:‘u;d low temperature has much to do with its appearance -
Musty Tobaeco. Tz another disease of packed tobacco
catsed either by fungos or bacterial trouble acquired by hand-
ling the leaf in an unclean way in the barn or packing house.

(66).




I8 CossmericyT EXPERIMENT Startoy Buiisms B0,

BIBLIOGRAPHY OF PUBLICATIONS RELATING TO
TOBACCO OF WRAPPER LEAF TYPE
GROWN IN NEW ENGLAND.

This list is probably not complete but I believe includes most
of the important papers on this subject, which have been
published by the United States Department of Agriculture and
the Agricultural Stations, within the last twenty-five years

For ready reference, the following key to subjects may Le
helpiul :

EUTAIRCTS OF PURLICATIONS IN THE BIBLIOGRAPHY,

Annlyses of leaf, 29, 41, 43, 49, 53, B4, BT,
1 “ stalks, 43, B0,
Artificinl heat In curing. &, 31, 40, 48, 58,
Hreeding and selectlon, 8, 24, 87, 88, 849, B0, 81, 82, HO.
Burabng quality, tests of, 28, 348, 28,
Calleo of tobaceo, 19, B8, 08, 88, 86, B,
Cigar typea of tobacoo, 23, 33,
Culture, curing, marketing, 1, & 21, 33, 37, 44.
Curing, 7, 28, 31, 38, 40, 56, &1,
Lisaases, bibliography of, B4, 63.
1. varioua, B8 68, 68, T1, T3,
Epaymes (o tobacco, 1E, 88,
Farmestation, T, 8; 13 18, 58, 57, 81.

H ehemical changes during, 48,
Fertilizer experiments, 47, 48, B4, 85, 87,
Fertilizers, effect on composition of Jeaf, 53,

"Graln of tebacce, 58,
Imilusery 4, 38,
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Injury dus to malnutdtion of over fertillzation. T
Insects infuring tobacon, 38, TO, T8,
Leaf surfacs of, 62,
Moanio disensa [sea calbon),
Kivotine i tobacce, 8.
I"ode bairm, 44, 01, B2, 80
Koot rot, Fhislaris, 30, 33, T2, T4, 83.
Beed, praparation of, 77,
Y yarieties of, 2l; I3
Hewil bods, muenagemant, #
Shade growiog, 13, 16, 17, 27, 58, 64, 76
Boils, 3; 19, 14, 15, 38,
Stem rat, 45,
Vatch ua n cover coop, 34, T
Wilt diseass, 22

BIBLIOGERAPHY.

GENERAL TREATIRES:
1. Report on the Culture snd Curdng of Tobacco in the United
Suates. J. B, Killebrew. Tenth Census of the
Tnited States {1830}, Vol 11T, pp 164,
L Tolweco Leal: Tte Coliure sndl Cure, Marketing and Man-

ufzciure.  Killsbrew & Myrick, pp 84, figs. 137
Cirangs Judd Ca, 1897,

PreLicaTIoNs oF THE UNITED STATES DEFAR TMRENT OF AGRICTL T HE:

Frar Hoak,

1894, Taobseca Soils of Conmectcut (afd Feunsylvanis)
Milion Whitney, pp. 143-151,

1895, Growih of the Tobacoo Indusiry. blilton Whitney and
Mareus L. Floyd, pp £9-440 pla. XXIX-XXXV,

1904. The Improvement of Tobaceo by Breeding and Selec-
thon, A. D. Shamel, pp. 435452, pla. LIX-LXIV,

1904 Mew Tobacco Variethes Ao [ Shamel, pp. J57-404,
. XXXII-XXXVT, fige 1104

LI R
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b 59, Curing snd Fermemtation of Clgnr Leal Tobaoco
Oscar Loew, po. ¥,
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6l Tempernture Changes in Fermenting Piles of Cigar-
Leal Tobacco, Milton Whitney snd Thomas H.
Means, pp. 28, figs. 7,

63 The Wark of the Agriculiural Experiment Statioms
e Tohaces, (Absiracted by} 1. 1 Sehulie, pp 4L

Field Crperntions. Divisdon of Safls, 1800,  Sadl Ssurvey
i the Cennectlest Valley. Clarepes W, Dorser
and J. A Bomsteel, pp. 1240140, pls. XXI-XXVIL

i, Phrsdologkal Studies of Connectiont Lead Tobascoo,
Opear Loew, pp. 57,

64, Calnlase, A New Eosym of Getieral Deeirrence, with
Speckal Referemce te the Tobmscco Plant. Oscar
Loew, pp. 47,

Shipinion af Sodly,

Hept. 19K, Tobacoo Experimenmis Condwucied by the Divie-
lon of Zails In Cooperstlon with the Con-
necticul  Experiment Station.  Marens - L.
Flayd, pp. Hl-480,

1903, Soil Swrvey of the Connecticut Valley, Elmer
0, Fipple, pp. 30-81,

Bul, 1. Tobmcco Soils of the Unlted States: A Frelim-
iary Report sipon the Scili of ithe Prinei-
pal Tobaseo DMwirbeta. Milton Widiney, pp.
4F, pla. X111

2, Growkhg Sumatrs Tobacco under Shade in the
Conniecticut Valley. Milton Whitney, pp. 31,
pla, VI, fige 2,

39, Effects of Shading on Soil Conditions. J. B
Stewart, pp. 19, pla. IV, hgs 7,

Cire 5, Bulk Fermentation of Conoecticot Tolaooo
M. L. Floyd, pp. 10

Swreaw of Fland Saduniry.

Bl 18 Obeervations on the Mosakc Dieas of Tobacoo.
A F. Wosds, pp. 24, pla. VL

=2 Injurions Effects of Premature Pollination.
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soms} C P. Hartley, pp, 39, pls. 1V, fig 1.
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al Sesd and Plant Disinbation Circulars
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tural Directloma for the Diferent Types ol
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Garner, pp. &.
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&0, Mothods of Curing Tobsceo, Milton Whiiney,
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o 24

Tobweeo Scils. BMiltesn Whitney, pp. 23, fig. L
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Plant. L. O, Howard, pp. 32 figs 28
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Analyses of Tobsceo Leal, E H. Jeakisg
P BE-104,

Tobacco Stalks, E H. Jenkins, pp, WH-100

Preliniinary Report oa the So-Called “Pole-
Bum"” of Toboece.. W. C. Sturgls, pp 168-
184, figs 2.

Siem-Hot. W, C Siurgis. pp. 184-180

MNotes on the Curing of Msvans Seed-Leai
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B H. Jenldos, pp 187-195,

Experimeits in Growing Tobacco with Differ-
ent Fertibianrs, E Hi Jenking pp, 1-24,

Ere alvo Hepta, 1990, pp, 112-144 ¢ 1B, pa 254-
284 : 1895, pp. 1238-156: 1896, pp. 2B3-321:
(897, pp. 23254 Resumd of Five Yeans
Werk, pp. 243-Z36

Formulas for Tebscco. E H. Jenking, pp 2427

Chemical Changes in Tobeocoo Dunig Fermet-
fation, E. H. Jenkiis, pp, 38-31,

Anilyses of Tobacco Stalks When Cut and
after Curing, E H. Jenkine, pp. 31-34,
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ing Pole-Burn), W, C. Sturgis, pp. 82, 81

Fariher Notes on tlie Canse of “Tole-Swesl®
and "Siem-Rot" of Tobaeca, W, C. Siargis
pp B4, 85

The Effects of Fertilizers on the Composition
of Wrapper-Lenf Tobacea. E H. Jenkins
pp. 322001,

Bibliography of Certzin Publicstion: on Tobac.
co Diseases. 'W. C. Sturgls, p. 216

Bee alro Toept, 1900, pp. 280, 200,
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