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TOBACCO CULTURE IN OHIO.
RESULTS OF INVESTIGATIONS FROM 1903 TO 1911.
By A. D. SELBY AND TRUE HOUSER.

EARLY HISTORY OF TOBACCO CULTURE IN OHIO

It seems clear that certain Indian tribes were known to have
cultivated tobacco within Ohio previous to its settlement by the
whites. In 17SO Captain Christopher Gist found tobacco being
grown by a tribe of Indians at Shawneestown, the present site of
Portsmouth, Ohio. Marquette and La Salle earlier reported its cultivation by the Indians along the Ohio and Mississippi rivers as well as
their tributaries. The species grown by the Indians, as well as by
the whites since then, is the tall, purple-flowered species known as
Virginia tobacco, Nicotiana tabacum. L.
Many historian& have recorded the rapid spread of tobacco
culture in the colonies of Virginia, Maryland, Delaware, etc., following within a few years after their settlement. The spread of the
tobacco habit in Europe made tobacco culture profitable, and when
the pioneers came westward to settle Kentucky, Tennessee and the
Northwest Territory, tobacco culture was naturally introduced. It
would seem from the data we have been able to secure that, for half
a century from the settlement of Ohio, tobacco growing was
almost entirely restricted to the eastern portion of the state. In
other words, the eastern Ohio export district, devoted to the cultivation of spangled tobacco, was :first developed, and naturally so, as
a westward extension of similar tobacco culture in Virginia and
Maryland. As late as lSSO this production of bright, fire-cured tobacco
must have been greater than that of all the other districts put
(263)
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together. It continued to be a considerable feature of production
until the later 70's. Following that date there have been fluctuations
in total production from one time to another. The tables given in
another place will show the development of tobacco production
throughout the whole state and also the proportionate amount produced by the pioneer district.
Killebrew, 1 in his account of tobacco culture and curing in Ohio
has collected a large amount of very valuable data with respect to
the industry in the state. He points out the peculiar customs prevailing in the Eastern Ohio District. 2 He records that as early as
1825 the work of curing on the stalk and handling by the planters,
as is now the practice in the M1ami Valley and the other tobacco
districts was generally followed by growers.
The tendency in the early culture of tobacco, as subsequently
became more apparent, was to limit it to newly cleared lands.
Since most of the soils of the Eastern District are light in texture,
the culture spread at times rapidly, because the tobacco produced
was of a color and character then in demand for export. The table
of production at different periods will show how the total amount
fluctuated, and also how the growing of this light colored, export
type has almost entirely given way in the eastern area at the present
time to the growing of White Burley. In this pioneer tobacco
growing, the methods were adapted to the other conditions involving
newly cleared, stumpy lands and the restricted use of machinery in
growing the crop. Since the present investigations cover a different
area, with cultural methods sharply marked and more fully developed,
a brief reference to the older practices will, of necessity, suffice.
The plants like the crop were grown on the new soils, almost
exclusively utilizing an area upon which brush had been burned to
kill weed seeds. The soil chosen was as deep and mellow as could
be well secured; the excess of ashes was removed and the soil prepared by band digging and raking to receive the seed. Seed sowing
was commonly done in early spring and the preparation of the land
for the crop was usually left till late spring. In this the plowing
was usually shallow and at times upon newly cleared slopes was
entirely omitted. The crop was planted entirely by hand setting,
using a wooden or iron pointed setting peg or dibble. Naturally
also this setting or planting was done almost exclusively after rains
and with very little watering of plants.
The cultivation of the crop was likewise almost entirely by hand,
supplemented, of course, by the use of horse tools upon favorable
llOtb Census of the U. S , Statistics of A2TICUlture, pp 125-147.

•Loe. C1t. 141-146.
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areas while the plants were small. The operations of topping,
suckering, etc., in the later season did not differ essentially from
those now practiced elsewhere.
EARLY TOBACCO HOUSES AND HARVESTING

The Botanist well recalls his youthful experiences in tobacco
:fields in Athens and Washington counties during the late 60's and
early 70's. The log pen tobacco houses then showed upon and
marked out the newly cleared areas. Sometimes these houses were
built in pairs with roofed shed space between. In these cases the
one house was "chinked'' with split wood from the clapboard making,
fitted with tier poles and subsequently plastered within with soft mud
to make it air tight. According to size, one to two flues of rough
stones were built as a means of firing and curing out the tobacco.
The other house, and open shed between the two pens supplied with
similar poles, were left without chinking and used for the further
wilting and curing of the tobacco before transfer to the tight houses
for firing; where hanging space under roof was wanting, out-door
scaffolds served for wilting the crop before firing.
The houses themselves were usually six or more tiers in height,
since the method of priming or stripping the leaves and wilting on
scaffold or in the open sheds enabled a grower to cure a considerable
amount at one :firing of the house. Killebrew8 has aptly described
the method of gathering as follows:
"The method of harvesting tobacco in eastern Ohio is practiced
in but few other places in the United States: around Gadsden,
Florida, in some parts of North Carolina, and among the Kite-Foot
growers of Indiana. The harvest begins by pulling from the plants
four or :five of the lower leaves after they are fully ripe. This is
done in the morning after the dew is off, and the leaves are strung
in the :field and put upon scaffolds or taken immediately to the
curing house and strung. The work of stringing is done by girls
or women. A needle with a strong thread, somewhat longer than
the lath or stick upon which the tobacco is to be hung, is employed.
Two leaves are then pierced in the mid-rib, about an inch from the
end, and slipped down on the thread to the point where it is fastened
to the lath. These two are hung on one side [or spread separately
to hang one on each side of the stick-A. D. S.] Two more are then
strung in the same manner, and hung on the opposite side of the
stick, and so on, two being placed alternately on each side of the
stick, until it is full. The other end of the thread is then fastened,
and the stick is ready to be hung up.
tLoc. C1t. 1!3-14!.
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"From seventy to one hundred leaves are strung on a stick, the
number being regulated by their size. The usual weight of a stick
of tobacco after it is cured is 1.% pound, though with some of the
heavier varieties it has been known to weigh 4 pounds. These sticks
are placed upon the tier-poles of the bam 10 or 12 inches apart; but
if tobacco has 1:-een scaffolded in the :fields for two or three days a
less distance is required, 6 to 8 inches being ample.
"In about ten days after the first gathering, :five or six leaves
more are plucked and strung in the same manner. Usually about
four gatherings are made, from a week to two weeks apart, before
all the leaves are harvested, the object being to give every leaf time
to ripen well. The first plucking makes inferior lugs and trash, the
leaves being more or less soiled with dirt and punctured with holes,
and sometimes half burned up by the heat of the ground. The last
plucking, which embraces the tops, is the next inferior, curing up a
ding-y green if the leaves are harvested late in the season. The best
portion of the crop comes from the second and third gatherings."
The tobacco grown in this district was usually sorted and tied in
"hands" at warehouses previous to packing m hogsheads, containing
from six to eight hundred pound c., of tobacco. This product after
packing was sold almost entirely through Baltimore commission
houses. The early bUilding of the Baltimore and Ohio railroad, of
course, provided an outlet. Some early shipments were doubt}ess
made by the river, as well as by teaming across the mountains.
Whether we may trace the decline of tobacco production in the
Eastern District to the more complete clearmg of new lands or to
other causes, we must recognize that the type of tobacco produced
was a cheap, pipe smoking type, which would sometime cease
to be profitable in comparison with the fine-cut and plug tobaccos
of the Burley district, or the cigar tobaccos of the Miami Valley.
SOUTHERN OHIO TOBACCO GROWING

Culture in the Miami Valley or Seedleaf District seems to have
been begun about 1838 by Mr. Thomas Pomeroy, who moved from
Suffield, Conn., to Miami township, Montgomery county. Sub>oequently the culture extended into other counties in the valleys of the
two Miami rivers. The census of 1850 reports 2,500 lbs. for Butler
county, 1,460 lbs. for Clinton, 136 lbs. for Champaign, 7,132 lbs. for
Darke, 22,500 lbs. for Miami, 50 lbs. for Preble, 2,601lbs. for Warren.
1%,971lbs. or about 500 cases for Montgomery county. In 1860 this
total of some 500 cases was increased to 13,000 cases from this district, and in 1870 to 33,000 cases. For the period from 1880 to 1908,
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the Miami Valley, or Seedleaf area, which we may also call the Cigar
Filler District, produced much the larger portion of the total amount
of tobacco grown in the state.
The culture of tobacco in the Burley, or chewing tobacco district, was for many years con:fined to three counties along the Ohio
river, viz: Adams, Brown and Clermont, and we may say that this
area properly belongs with the great Burley district of KPutucky,
being directly opposite to the counties Bracken, Mason and Cewis of
that state. In 1839 the total tobacco grown in this district amounted
to 131,448 lbs., of which less than 100 lbs. were produced in Adams
county, and Clermont county produced an amount slightly in excess
of that produced in Brown county. In 1850 the amount grown in
this district had reached nearly one and one-half million (1,494,648
pounds), of wh1ch much the larger amount (1,279,510 pounds) was
produced in Brown county. The other statistics of production wtll
be seen from the tables, but the whole southern district produced
10,823,183 pounds for the census year 1880 against about 16,000,000
lbs. in the M1ami Valley district and less than 10,000,000 pounds in
the Eastern Ohio d1strict.
Along with the culture of cigar tobacco in the Miami Valley
early developed a minor tobacco district in the Chippewa Valley in
Medina county, in the northern portion of the state. It extended
into adjacent portions of Wayne county. The tendency in later
years has been towards the growing of cigar binder and cigar
wrapper types in the Medina-Wayne district, following much after
the methods in Wisconsin and Connecticut.
VARIETIES GROWN

The history of varieties grown carries with it memories of the
history of tobacco culture in these various districts. In the Eastern
or Spangled ·tobacco district tlie Seedleaf tobacco was sometimes
grown, but more often a similar, close-leaved type known as "ThickSet," and occasionally a tall variety with distant leaves known as
"Pear Tree". The White Burley variety, which is characteristic of
the Southern district, seems to have arisen by the discovery of the
White variety in 1864 in Brown county, Ohio. Previous to that time
the farmers raised what is known as Red Burley in common with
their neighbors in Kentucky.
The history of the White Burley variety, so far as we can now
learn, is given on subsequent pages. It is distinguished by the
whitish or creamy color of the stalk, leaf-stem and larger veins. It
is a drooping type, well adapted to be grown on strong limestone
soils. as is stated elsewhere.
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The Miami Valley district, otherwise called the Seedleaf
district, bas been characterized by the growth of the cigar filler
types. These early included the Connecticut Seedleaf and later the
other types grown in Connecticut and Pennsylvania, as well as the
characteristic Zimmer Spanish, which appears to be a selection from
the same source as that of Ct. Havana, a variety more or less
characteristic of the Medina-Wayne district in Ohio.
GENERAL TOBACCO PRODUCTION IN OHIO

While, historically, tobacco production in Ohio began in a large
way through the cultivation of this crop in the eastern or export
district, it has come, after somewhat wider diffusion than is now
common, to be limited or chiefly limited to the four districts shown
on the accompanying map. These are the Eastern Ohio Export and
Burley district, the Miami Valley Cigar Filler district, the Southern
Ohio Burley district, and the Medina-Wayne Cigar Binder-wrapper
district.
These areas have already been briefly outlined in a paper
prepared by the authors and published in the proceedings of the
American Breeders' Association, 1907, pages 307-12. The early
characteristic of the Eastern district, namely: The production of
spangled or bright-colored, cheap export tobacco has gradually given
way to the cultivation of White Burley.
Killebrew reports that the production of thi'3 variety was begun
in Belmont county as early as 1875, and it is known to one of the
authors that Mr. Warren Selby, of Bern township, Athens county,
began the cultivation of White Burley in that township in 1874. So
while our early statistics have reference, in the counties in the
Eastern district, to the light, fire-cured or spangled export tobacco,
the later records refer to increasing amounts of White Burley.
The production of this variety has culminated in an enormous
acreage in 1909, followed by the same large crop in 1910.
EASTERN OHIO AND SOUTHERN OHIO DISTRICTS

The log pen houses, chinked and daubed, as was the custom,
and provided with flues for firing with wood, etc., have given way to
modern tobacco barns, not greatly different from those in the
other tobacco districts. In like manner the old methods of stripping
or priming the leaves and stringing them upon cord has been
replaced by the method of cutting the stalk and harvesting in this
way upon laths. The methods in the Eastern district, so far as
known to the writers. are the same as that followed in the Southern
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district and in Kentucky, namely: to split the stalks from top well
toward the bottom before cutting them. The split stalks are placed
upon laths for hanging in the curing shed. In the Southern, or
White Burley district, the methods of culture have been practically
the same as those followed in Kentucky, since their tobacco markets
have been essentially the same, namely: the Cincinnati market for
chewing tobaccos, which are designated as "fine-cut" and
"plug-fillers".
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Fig. 1. Map showing the various tobacco d1stricts of Ohio. No. I, Miami
Valley or Cigar F1ller district. No. 2, Southern or White Burley district.
Note that th1s district has latterly extended into the Eastern dlstr1ct. No. 3,
Eastern or Export district. No. 4, Medina-Wayne district-the closer lines
in all the distncts show the localization of later culture where thi.s has taken
place.

TABLE I.

2!

SHOWING PRODUCTION OF TOBACCO IN OHIO BY COUNTIES FROM 1839 TO 1909
AS GIVEN BY THE UNITED STATES CENSUS REPORTS
EASTERN OR EXPORT DISTRICT

County

1839

1849

1859

1869

1879

Athens....... ··.........
Belmont........ .. .......

Pounds
108,878
1,720,892

Pounds
56,356
1,652,598

Pounds
275,769
2,275,731

Pounds
207,839
1,480,478

Pounds
140,812

Carroll ............................................ .

Columbiana.... .. .. .. • .. . .. .. .. .. . • . .. .. .. ............ ..
Coshocton............................................ .
Falr!ield..... ... . .. . .. ..
248,570
118,328
Galha . . . .. .. . .. .. • .. .
2liO
.. .. .. .. .. .. ..
Guemsey..... ... .... ...
1,774,129
1,738,131
Harrison............... ..•. ..... ..... . .......... .
Hocking .. . . . • . .. .. . . . .
317,680
222,887
Jackson................. . .... .... .. ...
640
Jefferson ........................................ ..
Knox •. .. .. . . .. .. .. . • .. .
119,469
65,200
Lawrence ......................................... ..
Licking...... .. . .. . . .. ..
121 693
............. .
Meigs...................
6:580
190
Monroe.............. .. .
1,026,866
3,681,705
Mora-an..................
49 900
421,144
Muskingum . . . . . . . . . . . .
38:529
6,000
Noble .............................................. .
Perry................. ..
156,836
116,010
Pike ................................................. .
Ross .................... .
Scioto ............... ..
16,000
68,096
Tuscarawas ....... .... ~
. ... ..... ...
1,600
Vinton ........... ~····
Washington .......... .
11,390
540.392

.... ·····'5i5'"!:::.:. ::::·· ·::·

Totals (Eastem Dist.)lbsl

8,690,177

6, 717,166

8,ogs
242

72·r~

900:079
23 000
106:591
4,~
56489
47:593
10,103
18,191

H~·gn

• 8'730
3 386'874
'104'178
3'515
16)17
191
32,448
7,130

... "2:287···
g-8Y&
474:178

16,434
82,010
1·ll3
24 887
33:370
220
1,353

2,~:~~g
5,000

2,3~.gg~
20)05
4,048

~·brz

Average

Pounds
156,335

1,047,~

1,~:~~

1 850
2:374

380
981

~·~8

Pounds
6 300
447:693

1,01>1:765
10,72&
146,659

~·fo~

~H~

2,~~

1. 1~

··· ···· ··ioa··

a;o75
3, 729
1,571,008
706,872
1,067
1,655,156
12,871

21:o1s
6,009
2,698,631
592,070
11,665
1,469,317
91,089

10;533

a:o15

~·~

20

462 942

.........3oo ..
1,074
.. .............. .. .
{

30

7~·~~

181:350
45

830,+b8

3J·~

~·~m

1,041,125

62 ~~~
751:74!

.
1

748)74

14,423,945

9,226,513

6,505,634

I

8,912,688

257:270
370
1 865
135:530

~·~§~
I

3,483,164

1909

Pounds

Pounds
3,140
1,4li6,M9

710:380
140
100
1,~
876 lRO
141:410

. ...

156:182

160.u~

1899

11300

........ .. ....

~·~

372:309
14,180
4,125

1,396,217

uo;739

1889

1839 to 1879

...............

.. ........ iio...
1960

2 ·~:tBg

.

Totals (Southern Dist.) ..
Acres planted. . .. . . ...
A v. yield per acre, lbs•.. 1

88
63,260

68,0~

........
131,448

29,600
1,279,510
184,508

l,=:~g

1,494,648

.. ..... Uao...

I

43 060

3'524'151
' 15'200
95:899

2,580.846

4,018,086

10,934,282

3,~u~

189,632
15,325,324

I

~

"d
t>;!

Hg&

.......7o...
169,320
1,012:243
.. •• •• .... •. •• ••
2,020
16,490
34,62-l
694,910
1,878,161
48,830
26,400
2,850
11,236
~·~
2,749,m
38:o3o
315,574
3,320
19,884
00,230
1,471,963
..............
320
2,420
15,123
49,128
16,140
3,894,440

12,229,030

t>;!

z

t-3
rJl
t-3

.,_
,...-

:j

oz

~

t<
t<

(?:J

t-3
.....
A v. 1879 to 1909
3,944,038
6,990,443

H~·Zb~

1'.460
6,550

102,437
2,687, 743
1,219,l~
7,794

Ill

0

~~rr· ···~:~··· ~

SOUTHERN OR BURLEY DISTRICT

Adams ..................
Brown ...................
Clermont ...............
Hamilton ...•............
Highland .............

0
H

z

3,917,088
6, 782,426

2 683 830
6'739'100

B~H~

3:6la:o4o

4'304'464
'689'807

299:307

250,410
56,970

16,406,588
17,=+

13,343,350
14,240
937+

21,617,080

4,~~·~

306:363

22,~+

&1

TABLE II.

SHOWING PRODUCTION OF TOBACCO IN OHIO BY COUNTIES FROM 1839 TO 1909
AS GIVEN BY THE UNITED STATES CENSUS REPORTS
MIAMI VALLEY CIGAR FILLER DISTRICT

County

I

1839

1849

Pounds
Pounds
Allen •••••.•.•.•••••••.. .................
.............
Auglalze. ................
Butler....................
:.!600
.......
'135
Champaign ••••.....•.•• .......... 75"''
Clarke...................
Clinton ..................
1460
Darke. ..................
7:132
Delaware ................
18,250
.... .....225 ....
Fayette ................
Franklin ................
,,
Greene ..................
Hardin .................
1,635
Logan ................... .... ·····6i3'' .. ..........96 ....
Madison .................
Marlon. ................
Mercer .................
.............. "''"22"500".
Miami .................
Montgomery .............
196:971
Paulding ................
Pickaway................
.. ........ 50 ....
Preble ................
Shelby ................................
Union.... .. . . . . .. . ... .. ..
6,361
VanWert ............................... .. .... '2;600" ..
Warren ................................

················
········

................

1859

1869

1879

1889

1899

Pounds
4,~

Pounds

Pounds

Pounds

Pounds

21,

833,367

1,430
.................
12,555
.................
.....iM;98ii" ..
................
4.m
················
.....................
... .. .. ..... ················ U:·~&

... ············
················
.......... ....
···············
.
..............

··············
.......
i;i28···· .............
... ··········. ................
............. ..

Totals ................... 1

7:810
1,~
2,347
19,002
75,635
5,658,550
620
412
270,029
1112,~

.. .. '349;i6o" ..

518

806

126,~

2,775

1,065
167,~

4,~
277,360

... .. .... 60 ....
85
.. ....3:252 ...
71,529
3,363.m
1,176
300,987

6125
8)1i1
55!,275

J·~
682'632
2'000

J·~

U5'620

2.21:m

3,908:4~~

3~.098

'640
591,748
2,302
2,~
580

64Z·~

9 314'372
• 7'611
5'180

2,2~H~fi

130' 475

1,~
304,800
... 5(o2o'"
460

... ''i4;250'"
1,401,497
7,808,128
1,875

474,623

6,776
1,125,254

2,012 300
27,~
125
1,454 022

26,928

.... "'i;9i5'' ..

(Ill

..

100
18,210

1879 to1909

Pounds

Pounds

. .. i(iio6".

1,4~·=

1,481,102

307:880
101,240
11,570,rog

23:707
16,618,000

2~·~

......... ....
~

20

100
629,79s&
18,Wl
500
56,910
4,928,910
17,108,440
13,188

~:!!

······· ....
·· "22;i75 .• ··

lg.~.~~

4,702,760

15'975
13:010
7,617,712
211,470
1,000
3,800
4,014,534

6 ·~;8i&
.. •••• -~60

....

Average

JlfO!I

1 681
12:847

1·j!:!J
72'100
8 585'004
'728
1,~
472,322
1,175
49,302
365
270
25,309
3,792,532
12,380,680
9,715
4,572

4,~·~&

1'485

>?

0

bj

>

(')
(')

0
(')

.,c:c:
t"

l=!l

1?;1

.....

z

0

Ill
....
0

2'790
2,824;142

27,962

233,669

7,718,376

4,855,693

16,938,261

17,966,393

48,039,640

54 314,629

34,314,732

Ohio ................ 1 5,942,275

10,454,449

25,092,581

18,741,973

34,735,235

37,853,563

65,957,100

88 603,BOB

56,787,301

--~

~

0

ll1
.....
0

T.t.BLE III.

SHOWING PRODUCTION OF TOBACCO BY COUNTIES FROM 1839 TO 1909
AS GIVEN BY THE UNITED STATES CENSUS REPORTS

l;j

l><l
'"d

l;j
~

MEDINA-WAYNE OR WRAPPER DISTRICT

ColllltY

1839

1849

Pounds
Pounds
Ashland .••.....•.•.•• , ..................... .
Allhtabula .. ... ... .. ..
113,976
31,910
Geaug-a...... .......... ........ ...
200
Holmes ............................. ..

Lake..................

393

......... ..

Medina ................ , ...................... .
Stark.. .. . . ... .... .. . ..
270
300
Summjt .. • .. .. .. . ... .
1M
900

Wayne . .. . .. .. .. .. .

627

Totals................ 1 55,419

925

34,235

1859
Pounds

1869
Pounds

":i~j~f'f"i·t~··
"'li'Oilo''
31'776
bl2

272
3,900

293,164

Av. yield per acre,lbs.t ......................... ' .......... .

150
""2:~· ..

.. 'ts,OOii..
18,050

1879
Pounds
6,400

~:!
21'500

oo'oo2

9'200

2:472
65,344
176,301

1899

1889

Acres
3

3
2
1
17
358

'''1'''
463
8M

Pounds
4 274

2:075

l,!rfg

18 500
409:450
58

6735

545:0!:.!

987,449
1,156+

Acres

1

Average
1889to 1909

1909

Pounds
1,2gg

.~c~·l ..... .....
~~~~~:
ooo ...

........ , ............... 1...... .
.... ..
5
249

338
593

50
5000

290:510

I .... 373,800. ..
670,610
1,131

...... .
2

' 117

I'. 2',!0 ..
340

2700

159:403

175
..277,350 ...

Pounds
1,~

333
252

8,733
286,4rs
2 245
398:731

.....
Is:
l;j

z

>-3

rJJ

>-3

>
>-3
.....
0

~
b;j

c:::
440,838
1,295

699,633

t'
t'
l;j

>-3
.....

z

~
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The development of the Southern district has been coincident
with the fortuna~ ·discovery of the White Burley variety in 1864, in
Brown county. We, perhaps, have no other instance in which a newly
discovered variety has spread more rapidly and involved a larger total
production than in the case of White Burley, discovered in Ohio
in 1864, and subsequently grown in the Burley districts of both
Ohio and Kentucky. It would seem that for certain reasons the
production of White Burley in the Southern district of Ohio did not
increase largely for many years, showing no very marked ;-ariations
between 1870 and 1900; but in more recent years, owing to the
sudden rise in the price obtained for this tobacco, there has been a
rapid extension of the Burley district into the counties of Adams,
Scioto, Lawrence and Gallia, as well as the establishment of Burley
cultivation in other portions of the Eastern district. Just what effect
the reduced va'l ues of Burley tobacco now current will have upon this
extension of the Burley district and upon the increase of Burley
production cannot be known in advance. It is safe to presume,
however, that it must be followed by a more or less marked
shrinkage in the total production of the chewing grades of tobacco.

Fig. 2. Tobacco field of 85 acres Zimmer Spanish 1906. On farm of
Jacob Airich, Gratis, Preble Co., Ohio. Note the erect h~bit of the Zimmer
variety.
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MIAMI VALLEY OR CIGAR FILLER DISTRICT

The work with which we are more particularly concerned has
fixed our attentioii·upon the cigar filler district of the Miami Valley,
and to a less extent, upon the cigar-binder and wrapper district of
Medina and Wayne counties. The history of tobacco culture in this
portion of Ohio shows that it began by the production of Seedleaf
brought from Connecticut. This has led to the designation of the
"Seedleaf district", which has, in fact, continued to be a cigar filler
district; it has been for the past 30 years, by far the larger tobacco
producing district of Ohio. For the years 1909 and 1910 the Burley
Dist_rict produced above 60 percent as much.
In this connection, we may note that Montgomery county, in
which the early growing was made by Mr. Pomeroy in 1838, has
continued, up to 1907, to be the largest producer of tobacco. More
recently, Darke county, with its heavier soils and more distinct Seedleaf types of tobacco, has surpassed the production in Montgom{>ry
county, raising in 1909, above sixteen and one-half million pounds
against fifteen and one-fourth million pounds in Montgomery county
for the same year, and a total of fifty-four million pounds for the
whole district, including Darke, Miami, Preble, Montgomery,
Butler and Warren counties, together with parts of the adjacent
counties, such as Clinton, Green, Clarke, Champaign, Shelby and
other more remote counties.

Fig. 3. Tobacco field of 8 acres of Seedleaf, 1906. Grown on far!D of Ira
Fudge, near Gratis, Preble Co., Ohio. Observe here the more droopmg leaf
habit in the Seedleaf variety.
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The cigar filler types produced in this district seem to have
:fluctuated less in price than the tobaccos grown in the other districts
of the state; at any rate, there has been a more constant production
in this district than in the others. It, too, has seen the development
of a special variety, that called Zimmer Spanish, which was introduced into the district in 1869, and whose production probably
culminated soon after 1900. In this connection, we may note that in
more recent years, especially since 1905, the proportion of heavier
tobacco of the Seedleaf varieties has steadily increased. Even in Montgomery county and in the other counties lying to the southward and
eastward which have produced Zimmer Spanish for so many years,
more recently the growers have devoted increased acreage to Seedleaf and other more productive varieties.
The Zimmer Spanish, as elsewhere described, is a quick growing
tobacco of upright habit, producing in this district only moderate
yields of good domestic filler. In habit of growth and in its other
characters, when grown together, it is scarcely distinguishable
from the Ct. Havana variety of the Northern Ohio Cigar Wrapper
district or Connecticut. The advantages of the variety must lie in
the quality of the crop, and its early maturity; its disadvantage
certamly lies in the lighter yields compared with the yields of Seedleaf, Graham and the Broadleaved varieties grown in the district.
The particular characteristics of this variety, as compared with the
others, will appear under the discussion of varieties and hybrids
investigated by this Station.
THE MEDINA-WAYNE CIGAR DISTRICT

The Medina-Wayne dh:,trict, situated as it is in the northern
part of the state, gives much larger yields of the Ct. Havana type
than are produced in the Montgomery county area. Perhaps
through the influence of the climate, Zimmer Spanish grown there
produces a larger crop than in the south, and the texture of the
cured tobacco is changed in a marked degree to resemble that of
Ct. Havana.
The production of this Northern district is marketed in competition with that of Connecticut and Wisconsin. The total acreage
varies greatly according to the prices obtained, and in 1910 the production dipped very low. In additioJ+ to Ct. Havana, the Seedleaf
is grown for binder purposes in the Medina-Wayne district. The
total production has never been great in the Northern district as
compared with either the Southern district or the Miami Valley.
It appears to have been largest about 1888 to 1890. The statistics
for the crop of 1889 show a total production in Medina county of

276

OHIO EXPERIMENT STATION: BULLETIN 238

409,450 pounds on 358 acres, and in Wayne county a production of
545,042 pounds from 463 acres. In 1906 the crop in Medina county
was reported a~~S9,320 pounds from 116 acnes, and in Wayne county
337,950 pounds from 249 acres, while in 1909 the total crop from the
two counties amounted to only 440,838 pounds produced on 3-1-0
acres.

Fig. 4. Connecticut Havanna on left; Hybrid No. 77 on right.
on the farm of E. J. Bell, Seville, Ohio, 1910.

Grown

GENERAL CONDITIONS AND METHODS IN THE
CIGAR FILLER DISTRICT
SOILS USED IN TOBACCO GROWING

The soils of the Miami Valley Cigar Filler district are of glacial
or alluvial origin and include several types. Broadly speaking, these
are the valley loams bordering upon the streams, adjacent
gravelly loams ·shading into gravelly clays m contiguous
areas; but exceeding these greatly in area are the level
upland or plateau silt !>oils devoted to tobacco. The silt soils are
generally, throughout Montgomery county, of a light color, and to
this type Dorsey and Coffeyj, have given the name of the "Miami
clay loam". In ·locally restricted areas, and more conspicuously in
northwestern Montgomery county, there is a more productive soil
called by them the "Miami black loam". As pointed out in an earlier
bulletin of this Station (Bulletin 150:89) the Germantown type of soil
is more distinctly a silt than a clay soil, since the mechanical analy8es
show about 65 percent of total silt and less than 10 percent of clay.
The investigations of the Bureau of Soils, already referred to, detect
•Report Field Operations, Division of Soils, U. S.D. A., 1900:97-Map 2.
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quite a uniform soil type over the upland areas of Montgomery
county. This is the soil more generally devoted to tobacco growing
and one requiring rather careful handling, since it is a dense or close
type of soil and shows a decided tendency to become hard unless
properly handled. It is probable that more general combination of
stock feeding with tobacco culture, followed by more liberal uses of
manures, as well as phosphatic fertilizers, upon this kind of soil,
would lead to improvement and to more profitable tobacco yields.
The soils of Darke county, as known to the writers, tend more
generally to dark or black types of greater fertility than the
usual type in Montgomery county. In this respect the soils are
analogous to those lying between Phillipsburg and West Baltimore
in northwestern Montgomery county. They are essentially those
designated as the "Miami black clay loam" by the Bureau of Soils.
The tobacco yields indicated by the statistics of the tobacco crop of
1909, which show that Darke county produced 16,618,500 pounds of
tobacco from 19,129 acres planted, as compared with 15,291,779
pounds in Montgomery county from 27,253 acres planted, indicate a
higher average yield in Darke county than in Montgomery county869 pounds per acre for Darke against 676 pounds per acre for
Montgomery. Miami county, which lies north of Montgomery and
east of Darke, ranks thtrd in the total crop for 1909. The soils of
this county devoted to tobacco are similar to those of Darke county as
b upland, while the alluvtal soils are more nearly analogous to those
of Montgomery county. Preble county, which lies west of Montgomery, has soils similar to those of Montgomery county. These
four counties just mentioned, produced 47,727,400 pounds of tobacco
in 1909, as compared with 6,587,100 pounds produced in the adjacent
portions of Warren, Clinton, Green, Clarke and adjacent counties.
CULTURAL METHODS

The cultural methods followed in this district are very similar
throughout the whole area. While, as shown by the statistics given,
the average yield per acre in Darke county is 283{ percent above
that of Montgomery county, this difference is probably explained by
the greater natural fertility of the Darke county soils devoted to
tobacco and to the more recent culture of the crop in that area. The
newer tobacco grower is often more careful in his operations. In
Montgomery county, doubtless two factors have tended to depress
the tobacco yield, namely: The natural soil character, and the
carelessness of tobacco growers who have been engaged in cultivatin2'
the crop for many years.
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TOBACCO ROTATIONS

On quite a large proportion of the farms where tobacco is
grown no definite rotation is followed, the aim usually being to
select for tobacco the more productive land available for spring crops,
leaving the less fertile areas for other crops, mainly corn. The
tobacco is frequently planted on the same land several years in succession, rye sometimes being grown for a cover crop, but all too often this
important means of keeping up the supply of organic matter in the
soil is neglected. On the small farms it is customary to grow tobacco
continually on the same ground, or at least for several years in
succession. Where an abundant supply of organic matter and plant
food are maintained, good crops of tobacco may be grown in this
way, but probably not equal to those obtained under proper rotation.
The Assistant Botanist is acquainted with a man who bas success~
fully grown eighteen crops of tobacco upon the same land in as many
years. In this case, stable manure is depended upon to keep up the
supply of organic matter, supplemented sometimes by the use of rye
as a cover crop. It is not at all infrequent in the case of small farms
for the whole area, with the exception of garden and truck patch, to
be planted in tobacco every year.
On the larger farms, rotation of some sort is usually practised.
The general rule is to put the best part of the land broken up in the
spring in tobacco and the remainder in corn, as these are the only
two spring crops extensively grown in this district. An exception
to this custom of selecting the most fertile soil for tobacco frequently
occurs when part of the area is black soil, which is especially adapted
to corn, in which case the tobacco is usually grown on the less
fertile, higher ground. Both corn and tobacco are usually followed
by wheat, which, in turn, is followed by c1overor clover and timothy,
thus comple't:ing the rotation. Both corn and tobacco are often grown
twice in succession.
On fertile bottom lands tobacco, usually some Seedleaf variety,
is frequently grown for many years in succession, often with quite
profitable returns. Under these conditions, the most frequent cause
of low yields is the inability of these soils, depleted of organic matter,
to withstand severe drouths. The more general use of cover crops
and manure to increase the organic matter would undoubtedly lead
to better yields.
Where a definite rotation is followed, the more common one
consists of three crops, each grown but one year, viz.: Tobacco,
wheat, grass, (clover or timothy and clover), Wheat does exceptionally well upon tobacco ground and produces, upon an average, nearly
50 percent more than when grown upon corn land. This latter fact
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makes it desirable, where both corn and tobacco are grown, to adopt,
at least in part, a four year rotation, namely: tobacco, wheat, grass
and corn. In this case the tobacco follows corn. The sod is turned
under for the corn crop which, with its long growing season and
the great foraging powers of its roots, is especially adapted to make
best use of the slowly decaying organic matter turned under. For
the same reason the bulk of the farmyard manure should be applied
to thts crop. Tobacco, with its short growing season and less
extensive root system, cannot use these coarser, less available forms
of fertilizing material<; to good advantage, and probably can derive
fully as much benefit from them the second year when turned up in
plowing the corn stubble. This rotation admits of both corn and
wheat following the crop, which puts the soil in the best condition
for their growth and is, at least, equally as favorable for the growth
of tobacco and grass as other rotations.
For Montgomery county failure to maintain a liberal supply of
humus in thec;;e refractory silt soils is named as the chief criticism
of the methods followed. It is not clear that the devotion of these
same soils to other crops would bring any better returns to the
grower. However, it is obvious that, heretofore, the tenant system
so generally followed in the Montgomery county tobacco district,
has not led to continued improvement of the tobacco sotls.
Probably there has been too often failure to maintain the standard
of production wh1ch held 15 to 20 years since. This observation is
made despite the many proofs that increased yields of tobacco may
be obtained, and are obtained, where liberal quantities of manure
are produced and applied to the soils devoted to the crop.
TOBACCO FARM SYSTEMS

As just stated, the usual crop system is a rotation of the
principal crops, wheat, grass, corn and tobacco, with a large portion
of tobacco grown continuously, or at least for a period of several
years, upon the same soil.
Small areas of tobacco which have a total aggregate of less than
halfof the production for the district are grown by farm owners
through the aid of their families or hired labor, but the larger amount
of the crop is raised by tenant farmers or "croppers", as they may
be called. The contract of the land owner with the tenant farmer
usually requires that he furnish all the labor, manure, teams, cultivating and farming implements, and usually one-half the commercial
fertilizer, if any is used; while the land owner furnishes the land and
the curing sheds equipped with rails and laths upon which the
tobacco is hung while curing. The land owner receives for his
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compensation a share of the crop, commonly one-half on the smaller
farms and two-fifths on the larger farms. The tenant gets free
house rent and usually free pasture for one or more cows, and sometimes also for his horses.
Under the more restricted croppers' contract, the owner
commonly prepares the land and supplies the teams for cultivating
and harvesting; he also furnishes all the implements required, with
the exception of the transplanter. The exception of this one implement dates back to the time when tobacco was transplantea by
hand,*
While the cropper is still supposed to furnish the transplanter,
as a matter of fact the machine commonly belongs to the land
owner, and the cropper either pays for its use or more commonly
helps the landlord with his tobacco setting and in return receives
the use of the transplanter free of charge. The owner also finds
the curing shed with the necessary supply of rails, laths, etc., and
finds the team for the delivery of the crop after it is sold. When
commercial fertilizer is used, the land owner usually pays for one-half,
but in many instances pays a larger share, or even all of it, especially
in cases where the grower does not seed the ground to wheat; the
cropper on the other band spreads the manure, provides all labor
required for growing, curing and stripping the crop, and provides
the fuel used during stripping and packing operations. The crop
is shared equally by the two parties to the contract and each may
sell his share independently of the other, though this is not
commonly done.
Another form of croppers' contract is quite common; in this
case the cropper finds the team and all implements and does all the
work of preparing the land and caring for the crop and usually finds
part of the commercial fertilizer; under this form of contract the
cropper gets three-fifths of the product and the land owner the
remainder. As in the previous case, each may sell his share
independently, but it is not the custom to do so.
The essential difference noted in these systems is that the
"cropper" does not live upon the land under the conditions of the
contract, while the tenant occupies a bouse upon the farm and the
tobacco crop is but a single one of several tenant operations
conducted by him.
*In those days the landowner prepared the ground for planting, with the exception of making
the hills in which the plants were set. His last operation was to score out the ground both ways, thus
the hills. The g-rower then made these hills with a hoe and the plants were set by hand after
showers. When the transplanter was first introduced, certain ~rrowers saw that they could put out
their tobacco more economically by the use of these machines, and in addition, were not compelled to
wait upon showery weather to do their transplantin~r. We can readily appreciate that with the custom
established for the cropper to do all the transplantin~r, the land owner could not see his way to furnish
the transplanter, since the only benefit he could derive would be his share of the possible increa11e in
production duo to Its use.
locatin~r
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GROWING TOBACCO PLANTS-SEED BEDS

The selected tobacco seed is planted early in the season, usually
between the third week in March and the 20th of April, although
the extreme length of the seed sowing period extends from February
to very late in May. Some growers who are superstitiously inclined
always sow on St. Patrick's Day (March 17th) regardless of the
condition of the soil and weather. Experimental work and observation seem to prove the best time to seed to be as early in April as
the soil can be properly prepared. Seed sown too early is slow to
germinate, and the plants make but little progress until the arriyal
of warm, sunny weather. Hence, but little is gained in earliness,
and the beds must be cared for during a longer period of time.
Extra early seedings are likely to be attended by a poor or uneyen
stand of plants. Seed sown as late as the 15th of April in well
enriched beds and properly watered will produce plants large
enough to set almost as soon as seed sown at an earlier date.
Since tobacco is a mid-summer crop, the transplanting is not
done until conditions are fayorable to prompt and vigorous growth.
These conditions are practically always attained by the time the
plants are large enough to set. But with the earlier maturing sorts,
like Zimmer Spanish, transplanting too early may lead to maturity
while the weather is still very hot and dry, in which case the tobacco
does not cure so well and the yield is usually lessened. Probably
for an average season the best time to transplant Zimmer Spanish is
from the lOth to the 20th of June.
In locating the seed beds, three consideratio)\S are important:
(1) A suitable, warm soil capable of being highly enriched. (2) A
convenient and adequate water supply for sprinkling the beds.
(3) Some suitable protection from unfavorable conditions, such as
coverings of canvas or glass frames; a fourth consideration, that of
protection from farm poultry, will usually be essential.
The seed bed usually consists of a type of cold frame made from
boards six or more inches in width and partially filled with suitable
soil. In many cases the soil inside the bed is left at the same level
as that outside, the boards merely serving as a support for the
covering and to keep out cold winds, etc. This method should never
be followed except on very porous and thoroughly drained soil, where
it reduces the watering. Upon other soils the beds thus constructed
are sure to become water-logged during periods of heavy rainfall, to
the great detriment of the young plants. It is best to use boards
not less than ten inches wide, since this width is necessary for
proper elevation of the interior soil level, and at the same time
for sufficient space beneath the cover. The boards are fastened
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by stakes which project a suitable distance above the bed. These
beds are usually made either a little less than six feet or a little less
than nine feet in width, and any convenient length. The width is
regulated by that of the cloth used for covering, which is 36 inches
wide, either two or three widths being sewed together for this
purpose. The cover is fastened around the edges of the bed, either
by loops sewed to the edge of the canvas atintervals of about one foot
and hooked over nails driven in the side boards in position to match
the loops, or more commonly, small nails are driven through from
the inside of the beds so that the points extend through the boards,
pointing outward and downward, and the covering is simply
stretched and hooked over the~e nails. This method is more convenient but wears out the canvas much sooner than the other method
of fastening. After the seed is sown the whole bed is immediately
covered wxth this canvas, wh1ch is only a grade of heavy cheese cloth.
The object of this covering is to stimulate the growth of the young
plants, and maintain a proper protection against sudden changes.
These coverings are usually supported, and given a slight slope
towards the side of the bed, by a wire running lengthwise of the
beds and held up at intervals by stakes. Another method less frequently used but quite satisfactory is to place small poles or saplings,
slightly arched, across the bed at intervals of about three feet.
While in some localities a seed garden is not maintained, this is,
on the whole, a convement way of providing for an adequate supply
of plants where large areas are grown. The seed garden may be
located near the buildings and the water supply and enclosed with
some effective type of poultry fence. Seed sowing is usually
made early in April. Smce the tobacco seed is very small, it is
difficult to distribute evenly and the tendency to sow too thickly is
very strongly marked. An even tablespoonful of seed is sufficient
to sow about one square rod. At the Station we use a rounding
teaspoonful of seed to 200 square feet of bed area, with excellent
results.
Some growers mix the seed with a convenient quantity of dry
wood ashes (2 to 4 quarts of ashes for each teaspoonful of seed) to
make a more bulky mixture for sowing. This is one of the very
be est subtsances with which to mix the seed. It spreads readily,
and can be very easily seen upon the surface of the soil, thus
enabling the operator to know when the seed is evenly distributed.
It will usually be found best to sow over the beds twice or oftener
to get the whole surface evenly covered.
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Fig. 5. Views of the plant beds at the Southwestern Test Farm. Note
in the one figure the canvas covers and the sash covered beds in the other;
the removed canvas and the lifted sashes are for ventilation. The slat divisions
separate small, seedings of different kinds.

284

OHIO EXPERIMENT STATION: BULLETIN 238

After the seed is sown and the beds covered, either with canvas or
frames, the cover is removed only to water the soil and pull weeds.
In dry weather it" will be necessary to water at least three to four
times per week, and in rainy weather, care must be taken to permit
airing of the beds.

Fig. 6. Plant garden on the farm of John Rohrer, Germantown, Ohio.
Note the large number of beds required for 70 to 90 acres of tobacco.

While the seed is germinating, it is very important never to
allow the surface of the bed to become dry, as it is S\lre to kill many
of the young plants, and produce an uneven stand. After the plants
reach some size it is better to water them thoroughly but not too
often, as constant watering tends to produce bed rot, and causes the
plants to root too near the surface.
TREATING BEDS TO KILL DISEASE

When the_ same plant beds are used for two or more years in
succession some damping off will be likely to appear. This
damping off may be due to more than one soil fungus, but in this
district it is commonly caused by the sterile fungus Rbizoctonia,
( Corticium vaguum Berk. & Curt., var. Solani BurL) which is also
one of the commonest greenhouse soil parasites in Ohio. It is much
better to treat the beds to kill out the parasites than to go to the
trouble and expense· of changing soil or making beds in a new
location. This treatment can be made preferably in the fall. In
the spring it delays opportunity to seed. It consists of applying a
drench of formaldehyde (.formalin) 1.% pint or pound to SO gallons
of water. The soil is spaded or stirred up and this is applied in two
to three applications with a sprinkling can, amounting to 1 galion

TOBACCO CULTURE IN OHIO

285

per square foot _.for all the wettings. This kills out the parasites
but delays seeding': since the soil must be stirred somewhat and the
smell of the formaldebye allowed to escape. Usually in bright
weather it will be safe to sow seed about a week after the last
drenching.
Until one bas tested it by treating the seed bed he does not
realize bow often the poor stand in the bed is due to soil parasites
like this, causing, not only the damping off of large plants, but the
death of many small seedlings before they have become large
enough to be easily observed. This method of treating beds is
described in Bulletin 156, also in Circular.59.
This Circular will be sent upon application.

Fig. 7.

Plant beds showing spots rotted by bed-rot (Rhizoctonia) .
. SEED BED AREAS REQUIRED

With a large: production of tobacco some definite system or
relation between seed bed areas and field crop is essential. Otherwise, the grower may incur unnecessary expense by excessive plant
production, or he may'be at the mercy ot circumstances by reason
of too limited supply of plants.
In the Germantown district where Zimmer Spanish is grown it
bas been estimated that about 100 square feet of bed area will be required per acre to- be plan ted; or a bed 5 ft. 8 in. by 90 ft. for five acres.
In growing Seedleaf or Graham, either of which grows less promptly
and really yields fewer J?lants to an equal area than Zimmer Spanish,
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the decreased yield of plants is offset by the smaller number required
per acre so that the seed bed requirement remains about that
above stated. One hundred square feet of bed area under average
conditions will furnish sufficient plants for one acre; nevertheless. it
is wise to increase this by perhaps 50 percent, as the increased
expense of raising the plants will be more than offset by the great
advantage accruing in bad seasons, when transplanting is usually
delayed by wet weather, but sometimes by excessively bot, dry
weather. Under these conditions it is desirable to transplant the
tobacco more rapidly than the plants can be furni~hed when only
100 sq. ft. of plant bed is allowed per acre. To get enough good
plants for an acre of ground from 100 sq. ft. of plant bed will require
several pullings, extending over a period of two or three weeks. It
is often desirable to shorten the period of transplanting, which can
properly be done only by increasing the plant bed area. Some
farmers accomplish the same end by using undersized plants, frequently with very disastrous resalts in the way of poor stands,
followed by uneven maturity and low yields.
PREPARATION OF SOIL

In growing a successful tobacco crop a heavy draft is made upon
soil moisture. The soil of tobacco land should be plowed early, and
cultivated to retain moisture. This usually takes the form of
occasional harrowing until planting time approaches. Before planting, thorough cultivation is required to make the soil as loose and
mellow as possible, so as to insure a full stand on transplanting.
The fertilizers to be applied, if in the form of commercial
fertihzers, are put on at this time over the whole area by means of a
fertilizer drill. In the plot experiments at the Germantown
Test Farm the most profitable application tried for tobacco
consists of 1,140 pounds per acre of a fertilizer having the following
composition: 720 lbs. acid phosphate, 180 lbs. muriate of
potash, 240 lbs. nitrate of soda, giving an analysis of approximately 4 percent ammonia, 9 percent phosphoric acid and 8 percent
potash.
Where manures are applied to the land these dressings can be
made subsequent to plowing, or where coarse manures are used,
this litter is turned under.
For further discussion of fertilizers see page 293.
PULLING THE PLANTS

After plants have grown to a height of from 6 to 8 inches and have
developed from 5 to 7 leaves, they are of a proper size for transplanting. Plants even ten inches in height, when not too slender or
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too old and woody, having been properly set, have proved fully equal
or even superior in our experimental work to smaller plants.
In this respect, there is some difference in varieties which needs to
be taken into consideration; as for instance, large plants of the
Cuban variety are likely to form flower buds before making much
growth. Plants which are too tall are commonly termed ''shot" by the
grower and discarded, as they should be. However, it is our firm
conviction that the average farmer errs much more frequently in the
use of too small plants than in using over-grown ones.
When the plants are to be pulled from the beds, these should
be thoroughly soaked with water so that the plants may retain good
roots with adequate soil, and the remaining plants in the bed may
be capable of further growth. The watering should be repeated
after pulling in order to settle the soil about the remaining plants.
The plants are pulled up one at a time and packed into boxes holding
usually from 1,000 to 2,000. Soap boxes obtained from grocers are
very commonly used, and serve the purpose admirably. The sides
and bottom of the boxes used should be tight to prevent drying out
of the plants. The box should be filled entirely full, but the plants
should not be packed together too firmly, especially when grown on
clay soils, as the soil on the roots becomes caked and adheres together
so firmly that it is difficult for the droppers to separate the plants.
When the plants are to be kept, even for a few bout's after pulling,
it is important to set the boxes so that the plants stand erect, otherwise, they will become very crooked in their effort to attain their
normal upright position. This does not injure their capacity for
growth, but makes them very difficult to set.
TRANSPLANTING

Tobacco plants are set out in rows either by hand or by use of a
planter. While in the past hand setting has often been practiced,
it is coming to be less and less the rule, except where small areas
are to be planted, or where resets are made. Hand planting can be
done only at a time when the soil is moist from rains. In close soils,
like that in the Germantown district, better stands are commonly
obtained by the planter and watering than are obtained by band
setting without watering. The rows are about 34 to 36 inches and
rarely even 42 inches apart where Zimmer Spanish is grown, and the
plants 22 to 28 inches apart in the rows. Where Seedleaf, Broadleaf, Graham, and the larger Hybrids are grown the rows are wider,
frequently reaching 42 inches apart, while the plants are set 28 to 32
inches and sometimes even three feet apart in the rows.
Throughout the Miami Valley district, transplanting by
machinery has come to be the rule. The machines upon the market
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are of essentially. the same design. The illustration (Fig.8) shows
that known as th.e- · Bemis planter, which is in use on the Southwestern Test Farm. It is drawn by two horses, carries a barrel
for water, a driver, and two persons or "droppers" to set the plants,
each person setting every atlternate plant. The V-shaped plowshovel makes an opening, in which the plant is set and is held in
place by the dropper until the soil has been packed around the roots
by means of two plates which follow the plow and draw the soil
together for this purpose. By means of gearing, quantities of water
are discharged at uniform distances apart, thus indicating the place
where the plants are to be set.

(
I

I

Fig. 8. Transplanting tobacco at the Test Farm, 1910. Observ.: the
position of the droppers in the upper figure and the field after planting.

Transplanting by machinery enables the grower to set his
plants when they are ready, no matter if the weather is dry. In
soil like that most common in Montgomery county the stand of
plants is better than .in hand setting following showers. The
prompt growth is perhaps the most conspicuous feature of this
difference. Of course, these differences are not so conspicuous on
the alluvial and gravelly soils as upon compact soils.
It will be noted from the distances given for Zimmer Spanish
and similar light fypes that from 6,000 to over 8,000 or an average of
about 7,000 plants are required per acre of tobacco; while with the
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larger varieties like Seedleaf and the larger Hybrids, 4,500 to 6,000
plants or an average of about 5,250 plants will be required per acre.
Resets or replantings are usually made following rains and by hand.
THE BEST DISTANCE FOR PLANTING

One may or may not be inclined to accept custom as :fixing the
most profitable distance for setting tobacco plants; rather, those of
an inquiring turn of mind will prefer to decide the matter by experiment. The prevailing custom with Zimmer Spanish and similar
types is to plant from 6,000 to about 8,000 per acre, the rows being
34 to 36 inches apart and the plants 22 to 28 inches apart in the row.
More recently experiments have been started by the writers to learn
what is the most profitable distance to plant Zimmer Spanish.
These experiments include the following distances: 16, 20, 24,
28, 32, 36, and 40 inches apart in the row with the rows a uniform
distance of 34 inches apart. In planning these experiments, the
ground was selected for uniform fertility and each distance of planting was represented by four plots in different situations so as to
overcome, as far as possible, the slight inequalities of soil always to
be encountered. For the number of plants set per acre for the
various distances of planting and the yield, and the quality of
tobacco produced, see Table IV.
TABLE IV.

TOBACCO YIELDS FROM DIFFERENT DISTANCES
OF PLANTING
Yield-Pounds per acre

Spacing of plants
in row

Trash

Filler

Wrapper

16mches . . ...
..
20inches ........... .
24inches. .. ...... ..
28inches ......... .
32 inches ....
.. .
36inches. .. ...... ..
40 inches .......•....

172
156
143
140
120
119
107

193
169
156
136
151
146
122

1,065
995
963
900
833
836
790

*Wrapper and Filler valued at 10 cents and Trabh at

ll~

Total

1,430

H§g

l:t76
1,104
1,101
1,019

Total value*
per acre

$128.38
118.74
114 05
105.70
100 20
99.99
92.81

cent per pound.

It will be noted that the yield shows a steady increase from the
most distant planting of 40 inches, having its maximum with the
closest planting- of 16 inches. In the matter of quality, that planted
16 inches was rather flimsy, probably in part due to immaturity, as
this very close planting delayed ripening to a certain extent; since
all the plots were cut at the same time this probably was not quite
fair to the closer plantings. What can be done to increase the yields
by a combination of close planting and deferred harvesting, remains
to be demonstrated by experiment. The 20-inch plots, and all those
of greater distance, show very good body and apparently were
desirable from every point of view so far as the quality of the
product is concerned.
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Conclusion: No definite conclusion can be reached by a single
year's test, more ·e.~j:>ecially so in the present instance, as the season
was abnormally dry and very different results might occur in a wet
or even an average year. However, it is pretty safe to conclude that
the most profitable distance to plant will be slightly farther apart
than that giving the maximum yield, as the quality is likely to be
better, and the cost of production less. With a single exception,
the labor of all of the various operations connected with the growth
and handling of the crop increased with the number of plants per
acre. The exception noted is the labor of removing the suckers,
which for this test at least was remarkably uniform for all distances
of planting. The closer planting seems very strongly to repress the
growth of suckers, especially on the lower parts of the plant, where
they are most difficult to remove.
It seems very desirable that similar experiments be carried on
through a series of years on various types of soil and with several
different varieties of tobacco. Not until then can definite recommendations be made as to the best distance to plant tobacco.

Fig. 9. General viaw of the fertilizer plots, Southwestern Test Farm,
Germantown, Ohio, 1910. Note the small growth on unfertilized plots in
background, with two fertilized plots between the unfertilized in each case.
Unplotted Zimmer Spanish in foreground.
FERTILIZERS AND MANURES

Throughout the Miami Valley district much tobacco is grown
without fertilizer or manure. Those who follow this practice usually
pick the best portions of their farms for tobacco and generally
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follow some sort of rotation. Under these conditions fair yieldcs are
sometimes obtamed, but for the most part the yield is very low when
nothing is added to increase the natural fertility of the soil; hundreds
of acres of tobacco are raised every year at a decided loss, much
being so poor that it is not worth harvesting.
The most successful growers nearly always depend either on
manure or on commercial fertilizers or a combination of both to
increase the production of their soil. There is, however, some
bottom land which produces a fair crop, and in some cases even a
good crop of tobacco every year without the application of any
fertilizer whatever. Such land, is very exceptional, and even here
judicious fertilization would probably be profitable.
It is customary with many growers to apply all their barn-yard
manure to the land which they intend for tobacco; this is usually
either sod land or the previous year's tobacco stubble. Manure
increases the yield of tobacco to a very considerable extent in normal
years, but in either very dry or excessively wet seasons it appears to
act too slowly to be of very great benefit. The results of the fertilizer
tests at the Station indicates that where corn is grown in the rotation
it would be better to apply all the manure to this crop, unless there
is sufficient for both crops, and depend upon commercial fertilizers
for the tobacco crop.* Even when manure is used it should always
be reinforced with commercial fertilizers. If the best results from
commercial fertilizers are to be obtained, the nitrogen should be in
the form of nitrate of soda, in order to be immediately available,
which is very important with this qutck growtng crop. This will
probably necessitate home-mixing, as the ready-mixed fertilizers do
not contain nitrogen in this form. Indeed it is probably impossible
for the manufacturer to put a ready-mtxed brand of fertilizer on the
market which contains a large amount of nitrate of soda, as this
substance has a strong affinity for water and rapidly attracts
moisture from the atmosphere during damp weather, causing the
ferttlizer to become wet, with subsequent hardening which renders
it unfit for sowing.
It is some trouble to mix fertilizers at home, but in addition to
getting the plant food in an available form, a large saving is effected
in the price per pound for the actual plant food purchased, regardless
of its origin.
THE AMOUN'J;. OF FERTILIZER TO APPLY

The amount of fertilizer per acre which will give the largest net
returns must necessarily vary greatly with differences of soil, and
to a less extent with seasonal differences, and with different varieties
of tobacco.
* Th1s 1S m:fen'ed from the relat1ve behavior of the two crops, cor.n and tobacco, toward fertilizers

and manures but not actually provom, as the two crops are not grown

JD.

the same rotat1011
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As a general rule, the grower who fertilizes at all does not apply
a sufficient amount~t.o get the largest net returns, especially when a
period of several years, embracing a succession of crops, is considered.
Two hundred pounds per acre is a very common
application. Under certain conditions this small amount may
increase the yield very largely, but it is manifest that the benefit
derived from this small application is not entirely due to the increased
amount of plant food in the soil, for the increase in the crop will
remove several times the quantity of plant food added over and above
that removed by the unfertilized tobacco. This result is obtained by
stimulating the plant at the start, and thus giving it greater power
of abstracting the already deficient plant food from the impoverished
soil. The net result of this practice is that the soil at the end of
several years contains less available plant food where the fertilizer
has been used .than where nothing has been applied, and after a time
this small application of fertilizer does not produce the large increase
it did at first. Thus we hear of many farmers who do not use fertilizer because they think that if once begun they will not only have to
keep it up, but will have to increase the amount used to get results.
This is true in cases like that given, where the application is so small.
But where larger applications are used, so that the soil is not
depleted of its plant food by crops so stingily fed that the main
result of the fertilizer applied is to stimulate the plants to make
greater drafts on the native fertility of the soil, we find that the
yield steadily tontinues to rise for an indefinite period, and that the
same application of fertilizer produces larger increases as the years
go by. Thus the soil becomes not only richer in actual plant food
but contains more organic matter, and is in better mechanical condition, having greater water holding capacity.

Fig. l 0. Fertilizer plots similar to figure 9, three weeks after cutting,
showing aftergrowth on fertilized and unfertilized plots. 1909.
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Those who are willing to apply commercial fertilizers liberally
should not be made to feel that it will leave the land poorer than they
found it, or that once used it must always be used to obtain the yield
produced before its application was begun. Of course, its application will be found so profitable that no intelligent farmer would
desire to discontinue its use; but if they should do so after a long
period of fertilization it would be found that the production of this
soil for many years would really be far above that of similar land
which had never been fertilized.
SPECIAL FERTILIZER REQUIREMENTS OF
THE TOBACCO CROP

At the outset it may be said that the kind and the relative
amounts of the various fertilizing elements which should be applied
depend upon two things: F:t·st, the soil; and second, the crop to
be grown. The condifion of the soil is probably in most cases the
most important factor in determining the kind of fertilizer to be used.
In nearly all Ohio soils phosphorus is the most deficient element,
and until this element is supplied the application of nitrogen or
potassium produces but little or no effect. All plants use these
three elements in their growth, but not all in the same proportions.
The tobacco crop uses an especially large amount of potassium,
hence, it is a more important ingredient in the fertilizer intended for
this crop than for most other crops. However, it must be used in
connection with phosphorus, and in most cases the addition of
nitrogen will be found profitable. Phosphorus when used alone on
the typical upland soil of this region will produce a decided increase
in the yield for several seasons, after which the production
decreases, attended with decided marginal dying or drying up of
the leaves, giving a sickly and decidedly unpleai"ant appearance to the
crop. In the same rotation, however, wheat and clover continue to
give large increases over the unfertilized plots when fed upon phosphorus alone, thus showing the essential differences of their
fertilizer requirements, though even with these crops a complete
fertilizer gives the largest net profit. The bad effect of phosphorus alone on the quality of tobacco is entirely corrected by the
addition of potash salts or nitrate of soda, potash seeming to be
slightly more efficacious in this respect. Notwithstanding the great
importance of potassium in the production of tobacco, most of the
special brands of fertilizers upon the market which are recommended
for this crop are too high in this element, and too low in phosphorus
and nitrogen. It bas been found by e:xperiment at the Test Farm
that an application of 180 pounds of muriate of potash per acre once
in three years produces as large an increase as a greater quantity,
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while an application of 720 pounds of acid phosphate shows a very
greatly increased yield over that obtained from 480 pounds, and an
application of 360 pounds of nitrate of soda shows an increase over
an application of 240 pounds, although perhaps not enough to justify
the increased expenditure. Moreover, these results have been
obtained in a three-year rotation of tobacco, wheat and clover, with
the second crop of clover plowed down for tobacco, which is certainly favorable for the accumulation of nitrogen from the air and
would seem to indicate the profitable application of large quantities
of nitrate of soda on tobacco fields that are deficient in this element.
The amount of fertilizer most profitable to apply on tobacco
:fields cannot be definitely answered, but the results obtained at the
Station indicate that on the Miami Clay Loam, the typical tobacco
soil of this section, a very large application is profitable. Plot 13 at
the Station receives the largest total appl.ication and is the most
profitable plot on the farm. It also receives the greatest amount of
phosphorus, but not the greatest amount of potash or nitrate. The
comparison of other plots indicates that to increase the application
of potash will not be profitable, except perhaps when used with an
increased amount of phosphorus or perhaps phosphorus and
nitrogen. The effect of these latter elements might so increase the
capacity of the plant for growth that it could profitably use a larger
quantity of potassium. Plot 13 receives a total of 1,140 pounds per
acre, 720 pounds of 14 percent acid phosphate, 240 pounds of nitrate
of soda (16 percent nitrogen) and 180 pounds of muriate of potash
(50 percent potash). This plot, as before stated, has given the
largest net return, and it is quite possible, even probable, that a
larger application of this formula would give even greater net
returns. And from a compa1·ative study of plots 13 and 15 it is by
no means improbable that if the formula used on plot 13 was
changed by the addition of more nitrogen, the net returns would be
still greater than from any combination yet tried.*
THE EFFECT OF FERTILIZERS AND MANURES UPON QUALITY

Within certain limits anything which tends to increase the yield
of filler tobacco usually enhances the quality. '.L'his is especially
true of commercial fertilizers, which, containing the plant food in a
readily fl,vailable form, tend to thicken the leaves, producing what is
known as heavy bodied tobacco, which when not carried to extremes
is very desirable with this type of tobacco. Manure on the other
hand tends to produce a large, thin, flimsy leaf, which same effect
is brought about by large amounts of organic matter from other
sources, such as newly clearly lands. This tendency to become
* See Bulletin 206, OhiO Experiment Statwn.
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flimsy can be very largely corrected by reinforcing the manure with
commercial fertilizers, and much can also be done by keeping the
tobacco plant well suckered, which in itself has a tendency to
produce good bodied leaves. Planting the tobacco far apart also
tends to thicken the leaves, but at the same time reduces the yield,
and should not be carried to excess.
CULTIVATION

Where transplanting is done by means of the planter and the
plants are watered in a thoroughly prepared, mellow soil, the
immediate need for cultivation is much less than when plants are
set in moist soil by hand and there is danger of packing about the
plant. Prompt cultivation, however, is very essential to successful
tobacco crops. As a rule, with tobacco as with corn and any other
crop which develops during the hot summer period, cultivation is the
keynote of success.
The cultivators used on the tobacco crop are not very different
from tho&e used in the cultivation of corn. Those of the two-horse
type, carrying seat for the driver and provided with fenders to keep
dirt from the plants, are sometimes called "tobacco hoeing
machines." They are essentially like the machines used for cultivating corn, except that cert~in types, to be used when the tobacco
is larger, require an additional man to operate the hoes.
As is well known, the essential thing in cultivation is to keep a
mulch on the surface of the soil, and hence the cultivation muE'It be
repeated after showers. At times cultivation is profitable even
when rains are lacking. However, hand hoeing is used to good
advantage whenever there is any grass or weeds present in the
tobacco row that would not be reached by the ordinary cultivators.
The period of cultivation ends when the leaves have spread so wide
as to obstruct the space between the rows and prevent the
passage of a horse and cultivator. Too much emphasis cannot be
laid upon the value of the soil working which precedes transplanting. When this has been successfully done the cultivation of
the crop at once is enormously reduced; and when thi'3 has not been
properly done it is very difficult to overcome later the earlier
neglect.
The depth of cultivation will vary somewhat with the conditions
of the soil and season, but in general it should be shallow and the
ground should be kept as level as possible. While the plants are
very small it will do no harm to cultivate deeply, and in many cases
will be a decided advantage, especially when the soil has become
hard and compact. Later on the roots are very numerous near the
surface of the soil and, of course, deep cultivation must necessarily
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destroy many of these roots, which is very harmful to the plant.
Many growers throughout the Miami Valley undoubtedly decrease
their yields of tobacco by too deep cultivation. Later in the season
another practice, namely: the ridging or hilling of the tobacco, is
also a disadvantage, as it presents more surface for the evaporation
of moisture, and piles up much of the soil at the base of the plant,
where it is largely out of reach of the small, active feeding roots.
It is commonly supposed that this ridging helps to prevent the
tobacco from lodging during storms, but so far as we have been able
to observe, tb~s advantage is more imaginary than real.
MID-SUMMER CARE AND WORMING

In addition to the cultivation part of the mid-summer care of the
tobacco crop, considerable attention must be given to the removal of
the worms.
Formerly this was done almost entirely by band picking, and
this method is still frequently used in seasons when the worms are
not very plentiful, and often to supplement the more rapid method of
poisoning. If poisoning is not done until some of the worms attain
considerable size it will be necessary to pick off these larger worms
by hand, as they do not succumb readily to the Paris green which is
almost universally used for their destruction.
There are several ways of applying Paris green. The easiest
and most rapid method is by the means of a machine commonly
called the "blower" or "duster," which consists of a hopper and
bellows, the former to contain the Paris green, whence it slowly
feeds into the bellows and is ejected through a long tube upon the
plants. When two rows are taken at once a Y-shaped piece of tube
having a nozzle on each arm is used to direct the poison. The
machine is turned by a crank operating a rotary fan to send a strong
current of air through the tube. This can be operated as rapidly
as the operator can walk through the :field. Care must be taken,
however, as frequently the leaves are burned by an uneven
application.
A better but slower and more laborious way of applying the
poison is to mi:x: one to one and a half pound of Paris green with 40
pounds of hydrated lime and apply with a "shaker." This is a
cylindrical can about 5 inches in diameter, holding 3 or 4 quarts and
having the bottom perforated with a large number of small holes,
the whole being supplied with a stiff bail and tight fitting lid. The
lime is distinctly visible and enables the operator to see bow much
and how evenly it is applied. In addition to this it helps to make
the Paris green stick to the plant and prevents injury to the foliage;
while light showers, which would practically destroy all
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beneficial effects of the pure application with the "blower,"
will have but little detrimental effect upon the Paris green
and lime mixture applied as above stated. Heavy rains, of
course, will wash it off. Last year one half of a field of tobacco was
treated with the Paris green and lime mixture, and the other half
on the same day was treated with pure Paris green by means of a
blower or duster. No rain fell for two or three weeks after the
poison was applied and where the lime and Paris green was put on
by means of the shaker the worms were completely destroyed, and
gave no further trouble during the season. On the other hand,
where the pure Paris green was dusted on, enough worms escaped
to accomplish considerable damage, even though a second application
of Paris green was made in the same manner in about ten days after
the first, and the work of destroying the worms was further
supplemented by hand picking.
It would seem that everything considered it will usually be
found advantageous to destroy the worms by the application of lime
and Paris green mixture. When dusting this on it is very important
to get the heart of the plant well covered, as the worms love to feed
on the tender, young leaves; it is also important to make the first
application before any of the worms attain considerable size. The
number of applications necessary will depend upon the time the
tobacco is planted, the prevalence of the worms and the date of their
appearance as wt>ll a.:; upon the weather .
•Another method often followed is to mix from a pound to a pound
and a half of Pari.:; green in a barrel of water and apply as a spray.
This method also seems quite efficacious when properly done.
Here also there is danger of burning the leaves. Still another
method of combatting- the tobacco worm is that of using trap plants
of the Jimsonweed, Datura Stramont"um. The moths of the tobacco
worm visit the flowers during the evening twilight, and a solution
may be placed in them for the purpose of poisoning the moths.
Indeed, certain tobacco plants may be allowed to bloom and be
utilized for this purpose. Many years ago we used a solution of
mercuric chloride (corrosive sublimate) in sweetened water. More
recently, the Kentucky growers use cobalt solution at the rate of
one ounce of cobalt to one pint of sweetened water.
In the Miami Valley, as in Kentucky, there are two periods
when the worms are especially numerous. The first period occurs
from early to middle July; the second, or later attack, occurs about
a month later and is much more serious. For methods of handling
tobacco insects, see Farmers' Bulletin 120, U. S. Department of
Agriculture, "Principal Insects Affecting the Tobacco Plant.''
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In the hand removal of the tobacco worm from the plants~
considerable care is required in lifting the leaves and seeking all the
worms upon the plants. This is tedious and tiresome work, but
when other methods have been neglected or improperly carried out
it is essential to a satisfactory crop.
The other mid-summer care, before as well as after topping, is
usually such as is broughtaboutby unusal conditions. Very heavy,
dashing rains may cause washing out of plants, which are usually
worth replanting immediately after the rains. After harvest time
very high winds accompanied with rain storms may result in blowing over certain plants, which requtre to be straightened up. The
straightening up and other similar work is necessarily a matter of
hand operation.
TOPPING AND SUCKERING

It is unprofitable to let much of the tobacco crop produce seed,
since this seed production is always at the expense of the weight of
leaves. Granting that the object of topping is to produce more and
better leaves of tobacco there remain several problems.
Time of topping. Toba.:co should be topped before the first
blossoms open. A good time to begin is when the first buds are
showing pink. Some growers top all the plants at the :first operation, but most farmers prefer to top only the forward plants the
:first time and go over the :field again several days later to top the
remainder. The latter method is probably the better one, except
in cases where the :first topping has been too long delayed, when, of
course, all the plants will be in condition for topping. The two
toppings should not be made too far apart, as this will induce uneven
maturity. Four or :fi;e days or even a week is not too much time to
elapse between toppings, ac; the period of harvesting necessanly
extends from several days to three or four weeks, and it is not
possible to harvest each and every plant when it reaches the stage
of maximum value. The best we can do is to harvest as near this
time as possible, though necessarily extending the cutting period in
either one or both directions from time of maximum returns,
preferably both, as this will give the largest net returns.
Some growers top at an earlier date, pinching out the buds when
very small. While desirable with a late crop, in most cases this is a
doubtful practice, though much to be preferred to allovving the
plants to come into full bloom, as is practiced by some careless
growers. Very early topping tends to earlier maturity; on the
other hand it is more laborious and induces sucker growth at a
needlessly early date. It seems wise in most cases to adopt a middle
course in regard to time of topping.
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In dry weather it is sometimes wise to defer topping a few days,
when in case the drouth is broken more leaves may safely be left on
the plants than had the topping been done before an adequate supply
of moisture was assured.
Height of topping. The question is often asked "How many
leaves should be left on each plant?" This question is not capable
of definite answer, as the proper height to top depends upon several
factors in addition to the number of leaves, which of itself is only of
secondary importance. The main factors are: the variety, the condition of the weather and the fertility of the soil. The question to
be decided in the case of each individual plant is how many of the
upper leaves must be removed in order that all that remain may
reach full development; so that it is really a matter of deciding how
much of the top of the plant to dtscard rather than how much of the
lower portion to save.
The only importance to be attached to the number of leaves on
the plant anses from the fact that, other things being equal, the
greater the number of leaves the less chance each has for development. But the very fact that one plant has more leaves than another
indtcates that conditions are not equal, and that the larger plants
have the advantage either in hereditary vigor or environment. The
chtef factors of environment are space, plant food and moisture.
It is obvwus that the water supply is about the only factor which,
having been plentiful before topping, is liable to become deficient
afterward, although the same may in a measure be true of the food
supply. These considerations indicate that &ome importance should
be attached to the number of leaves left on the plants independently
of their mdtvidual development.
Experience which em braces a knowledge of the relation of
varietal pecullarities as to subsequent development is necessary to
enable one to decide at a glance just where it is best to top a plant.
It is obvious that the more advanced the plant the larger must be
the top leaf left after topping, because such leaves are capable of less
growth than a leaf of equal size upon a younger plant. When there
i& plenty of moisture in the soil it is safe to leave a smaller leaf than
when the weather is dry. The aim in all cases should be to leave
only leaves which will develop to full size.
•
It fortunately so happens that in most cases the best time to top
tobacco is also the time when it is most easily done. If left to come
out in flower, not only is the yield of the tobacco greatly reduced,
but the labor of removing the tops is at least doubled. On the other
hand, when it is topped extra early the buds must be pinched out
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with the thumb and :finger, and great care exercised not to injure
the tender leaves. It is probable that the tobacco crop is more often
injured by delayed than by premature topping.
In late crops the topping is done upon a different basis. When
the proper time of the year arrives the plant must be topped regardless of the stage of maturity. With late tobacco the aim should be
to leave only as many leaves as will properly ripen. In a case like
this, leaving too many leaves upon the plant not only results in loss
of the upper leaves through failure to ripen, and subsequent failure
to cure, thus producing "fat stems." In addition to the loss of these
leaves they greatl-,.. diminish the weight of the lower leaves, and also
retard their ripening, so that the whole plant matures more slowly
than it would have done if it had been topped lower. This may
result in the entire loss of the plant, where, on the other hand, if it
had been topped lower it would have ripened sufficiently to cure out
into salable tobacco. These remarks apply particularly to Seedleaf
types which have a tendency to later formation of bud and blossoms
and with their large leaves and heavy ribs are much more difficult to
cure properly than the smaller Spanish types.
Experimental work. Experiments have been started to
determine the best height to top Zimmer Spanish and several of the
more important hybrids. The results are not yet available for
publication, but a preliminary test with Zimmer Spanish in the
abnormally dry season of 1910 resulted as follows: The highest
yield was obtained from high topping, followed very closely by
medium topping, which produced considerably more than very low
topping. The quality of the tobacco was very much in favor of the
medium and low topped, as the leaves of the high topped were of
very uneven size, with many too short to be desirable, and were also
somewhat lacking in body. The medium were fully as good in
quality as the low topped and more uniform in size. In the low
topped the top leaves were considerably larger than the lower ones,
just the reverse of the condition prevailing in the high topped, while
those of the medium topped were most uniform, and if judged by
this one season's work the medium topping is much to be preferred
to either the high or low topping.
SUCKERING

Suckering is the necessary corollary of topping, since the
topping results in the production of suckers. In case these are not
removed there will be impaired quality and weight of the resulting
crop. This is often misunderstood by growers who look at tbe
removal of suckers simply as a preparation for curing. While, of
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course, desirable from this point of view, the real object of suckering
is to induce better development of the leaves. The leaf development
under ordinary con;p.itions, especially in the early crop, will be
enormously influenced by the promptness and thoroughness of
suckering.
Suckers first develop singly in the axils of the upper leaves; with
the removal of these, suckers develop below, and a little later
secondary suckers appear where the first were removed. The buds
from which the latter develop are located farther out, being
partially attached to the leaf.
Suckering, especially if left too long, is a laborious process and
often results.in tearing the leaves of the plant. Where suckers
reach extreme size a knife should be used in their removal in order
that the leaf may not be broken loose. All this emphasizes the profit
of prompt suckering when the growth is tender and the breaking
easy.

Fig. 11. Suckering test of Zimmer Spanish, 1907. Note the difference
in appearance of the suckered on the right and unsuckered tobacco on the
left. The difference in yield, 400 lbs. in favor of the properly suckered portion
indicates the return. The results were very similar in 1906.

There is a great difference in the quantity of sucker production
in different varieties and strains of tobacco. The Cuban tobacco,
grown in our climate, tends to produce a large number of suckers.
Zimmer Spanish produces suckers in moderate numbers. The
strain grown in the Miami Valley under the name of Connecticut
Seedleaf (Little Connecticut) also suckers badly, much in excess of
the Ohio and Pennsylvania Seedleafs and Pennsylvania Broadleaf.
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In breeding hybrids, particularly the hybrids of Cuban and Connecticut Seedleaf, many numbers had to be rejected because of the
tendency to produce suckers. In the development of hybrids or
strains of tobacco, this selection for reducing sucker production is
one of the important features.
We are convinced that the gradual change from the thorough
suckering pr~cticed a generation ago to the less thorough methods
in vogue at the present day bas bad a very large share in the decline
in the yield in this important crop. This is more especially true
since the desire to escape so far as possible the labor of suckering
induces the shiftless grower to cut his tobacco earlier than would
otherwise have been done, which of itself is a fruitful cause of low
yield.
THE PROPER WAY TO SUCKER TOBACCO

The proper way to sucker tobacco for the greatest profit is
capable of being determined by experiment. Experiments in this
line have been conducted at the Southwestern Test Farm under the
direction of Mr. Henry M. Wachter. The variety was Zimmer
Spanish. The work was done in the season of 1906 and 1907 and
again repeated in 1910 by the junior author in cooperation with the
Station, and in 1911 the test was extended to several of the hybrid
varieties. In these later experiments a wider range of treatment
was accorded the tobacco under test so as to include the various
practices followed by growers.
TABLE V.

RESULTS OF SUCKERING TEST, SEASON OF 1906-7
Season of 1906
Pound q per acre

Grades of leaf
Suckered

Wrapper. . . . . . . . . . . .
Filler... . ......... .
Trash.
Total .. .' .:.

I

985

260
165

........
.... ..

1,410

Value per acre

Not
suckered

Suckered

590
250
190
1,030

$ 98 50
26 00

3 30

127 80

Gam from •uckerina-

Not
SUCI<e!ed

Pound'

$59 00
25 OQ
380
87 so

-35

II

Value

I

395
10

370

II

$39.50
1 00

-50
40 OQ

Season of 1907
Wrapper and filler... ..
Trash......... .. .....
Total ...................

I

828
141

1,151

123
1,274

969

I $ll~.~
116 95

$82 80

2 12
84.92

I

323

I

-18
305

$32 30

-27
32.03

A veraa-e for two years, 1906-1907

~;::~. ~~~ .~~~e:.::.: :. I

Total ..................

1198

144
1,342

834

I

166

1,000

I

$119.80
2.58
122.38

I

$83.40
296
8636

364

II

-22

342

$36 40
-.38
3602

For both years, 1906 and 1907, in the plots marked "not
suckered," the suckers were allowed to grow undisturbed until just
before cutting, when they of course had to be removed. In 1906 the
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suckers were removed three times from the plot marked "suckered."
In 1907 the suckers were removed twice, and an accurate account
kept of the labor required to sucker both plots in the test for this
year, with the somewhat surprising result that it required somewhat
more labor to sucker the tobacco but once when left until cutting
time than it did to sucker twice before the suckers became large and
tough. This difference in labor amounted to about two and onehalf hours per acre in favor of suckering twice; hence, in this case
at least, the large increase in yield of tobacco was obtained at less
cost than the much lower yield where the tobacco was not kept
suckered.
The value of the tobacco was computed by :figuring the :filler and
wrapper at ten cents per pound for both years and the trash at two
cents per pound in 1906, and one and one-half cent per pound in
1907.
TABLE VI.

Method of suckerin~r

RESULTS OF SUCKERING TEST, SEASON OF 1910

Cost of
suckering
per acre

Yield-Pounds per acre

Total
Value

Ga1n over suckerIn&" but once-at
cuttln&" time
Pounds Value of
per acre

Wrapper

Filler

Trash

090
823

153
1!13

110

953

3.18

113

1,079

98.30

912

133

101

1,146

106.02

126
193

$1U5

3.40
3.96

963

125

112

1,200

110.48

247

2!l!M

Total

Increase
- - - --------- - - - --- --Once just before
cuttin~r time •..
Once one week be·
fore cutting
Twice .......
Three times

...

$3 74

$ 85.95

20.07

NOTE-Wrapper and Filler valued at 10 cts. and Tra&h at l~ ct. per pound.

In planning the suckering test for 1910 great pains were taken
to reduce to the minimum the error due to differences in environment. The ground was selected with special reference to uniform
fertility and four separate plantings were made for each different
treatment. These were so situated as to eliminate so far as possible
any slighf inequalities of soil, which are usually found even in the
most carefully selected testing grounds.
The season of 1910 was very dry, hence not favorable to an
abundant growth of suckers. Many farmers who ordinarily sucker
their tobacco twice did not think it worth while to do so in 1910.
Indeed there have been very few years when suckers were produced
in such small quantities as during the season under discussion.
Notwithstanding all this the results shown in Table VI seem conclusively to show the great importance of thorough suckering, even
in seasons less favorable for their growth. It is seen that suckering
three times results in an increase of value over suckering but once,
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at cutting time, amounting to $24.53 or 28.54 percent, and that for
suckering twice, amounting to $20.07 or 23.35 percent. These are
certainly important additions to the value of the crop and may easily
mean the difference between profit and bss.
Special attention is called to the cost of suckering. It will
probably be surprising to some to note how small is the range of
cost between the different methods of suckering and also to learn
that the second highest cost occurs where the tobacco was suckered
but once at cutting time. In determining the cost of suckering the
work was all done by the Assistant Botanist wl:io took great pains to
work equally hard at all times. However, there is no doubt that
the relative speed for the various methods of suckering will vary to
some extent with the individual workman; it should be noted that
the results of this test, so far as they are comparable, are in harmony
with those obtained at an earlier date by Mr. Wachter. The lowest
cost was for a single suckering one week before cutting, but of
course there was a second growtn of sufficient size to be rather
troublesome in stripping, and when the increased cost of stripping
is taken into consideration it makes this method the most costly of
all, and in many cases, especially in years favorable to rapid sucker
growth, the presence of a week's growth of suckers would
undoubtedly cause much damage during the curing process. In
cases where it is not possible to sucker more than once, the best
time, everything considered, is perhaps about three or four days
before harvesting. This will reduce the cost of stripping without
greatly increasing the crop as before shown.
The important point brought out by our experimental work in
suckering tobacco is that the very large increases of crop value that
may be obtained are the reward not of more labor but of labor done
at the right time. Much of the improper suckering done in the
Miami Valley is due to the custom of growers to plant a larger
acreage than they can properly care for, and while this uoes not
enable them to reduce the total cost of suckering per acre except
when combined with earlier cutting, it does prevent them from
doing it at the proper time, and it seems certain that most growers
would get a larger money return at less cost of production if their
acreage were somewhat reduced. Moreover, the increased yield is
always accompanied by enhanced quality which still further
augments the desirability of prompt and thorough suckering.
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HARVESTING

The best time to harvest tobacco is also capable of more or less
definite experimental proof, but the matter of best maturity must
always be largely a matter of judgment or experiment. Where
priming is practiced the lower leaves, although of poor quality, may
be harvested when ripe. The same is true of the next older ones in
succession. Tobacco that is harvested before it gets over-ripe will
have much greater elasticity and other desirable qualities than that
which gets entirely ripe. The tendency of leaves when ripening
is to increase in weight by the increased amount of mineral matter
carried into them and by certain cell transformations by which the
cell walls become thickened and the watery cell contents become
reduced.
With the early crop it is difficult to harvest by cutting whole
stalks and save a large proportion of the lower leaves. Indeed these
sand leaves are of inferior quality and a good share of the lower ones
must be rejected either at harvest time or when stripping. This is
commonly done at stripping time, and these inferior lower leaves
constitute the greater part of the grade known as "trash," which
has a very low value, bringing on an average perhaps one and onehalf cent per pound, although it frequently sells as low as one dollar
per hundredweight. Many growers suggest that the farmers should
unite to keep this grade of tobacco off the market, as they think it
takes the place of the higher priced filler grade, and has a detrimental
effect-.upon the market demands for the higher grades.
The custom in the Miami Valley is to cut the tobacco stalks
with long-handJed shears, so constructed as to throw all the plants
in one direction. Some cutters are fitted with a device for reversing
the direction of throwing the plants by simply turning them upside
down, when they can be reversed by shifting the position of the
handles. This style of shears bas but one cutting blade, sharpened
on both edges and working on either side of the other blade, which
is toothed to prevent slipping of the plants. It seems to be growing
in favor, as it enables the operator to cut up one row and back the
next, still throwing all the plants in the same direction. The same
thing can be accomplished with some of the other makes by a tum
of the wrist when throwing to the contrary side, but with other
styles this cannot be done.
After the cut tobacco is wilted enough to handle it is ready, to
take to the curing sheds and string on laths. The operation of
placing th~ tobacco stalks on the laths is known by several names~
such as "stringing,'' "spearing," and "spudding."
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Fig. 12. Harvesting tobacco---1, Stringing at farm of Mr. 0. R. Swinger,
Arcanum, Ohio; 2, Stringing at the Southwestern Test Farm,

TOBACCO CULTURE IN OHIO

A metal point called a "spud" or "spear" of proper shape to slip
over the lath at.one end is used for this purpose; the other end of the
lath is held in a':'.rest, commonly called a "buck" or "horse." Some
prefer to spear without a buck, simply setting the lath upright upon
the ground before them. This method admits of more rapid work
but increases the difficulty of properly spacing the plants, and for
most persons is the more tiresome method.

Fig. 13.. Types of shears for cutting tobacco with bucket shaker for
dusting mixture of lime and Paris Green. Shear on the right is an old type
with two cutting blades; that on the left a newer one with a single blade
capab~e of being reversed to throw the tobacco in proper direction.

The stalks .of tobacco are taken up singly and strung on the lath
at a distance ofabout four to eight inches, according to size and
character of the plant, from the base of the stalk. From six to ten
stalks, according to,size, are placed on each lath.. The spearing of
the stalks may be carried forward in the field, in which case the
sticks or laths are handled in a large frame or rack on a wagon. In
the field spearing, it is the custom to have a frame of laths, either
carried along with the wagon or separately, so that time is not lost
in retaining the laths firmly. Occasionally the laths are placed in
the 2'round at the base of the. tobacco stalk and the spearing is done
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in this position. The more common method is to haul the tobacco
upon sleds or wagons to the curing shed before it is strung on the
laths. Indeed, in recent years this method has almost entirely
supplanted field spearing. The advantages apparently are: First,
more rapid harvesting. Second, it lessens liability of burning while
lying in the field, as the plants can pe taken up much more rapidly
when not strung in the field. Third, it permits a much larger proportion of the work to be perf0rmed in the shade, where it can be
done more pleasantly and rapidly. The one disadvantage is greater
danger of bruising the tobacco while handling.
The methods of harvesting in the Miami Valley contrast somewhat with those in the Burley district, where the stalks of tobacco
are split from the top to a short distance above the base before they
are cut off. After wilting, these stalks are slipped on the laths by
separation at the base of the split portions. The operation of
placing on the laths would thus differ from the "spearing" operation
of the Miami Valley only in the details of the operation. The actual
transfer to the laths might take place in the field, as above described,
or after hauling the tobacco to the curing shed.
After the tobacco is "strung" or ''speared" it is sometimes
wilted upon outdoor scaffolds or racks of temporary character
before hangmg in the shed. This method, however, is not much
practiced in recent years. If carefully executed it would seem to
be of advantage in hastening the curing of heavy crops and thus
lessening the danger of shed burn and rib rot.
THE TIME TO CUT TOBACCO

The be'!lt time to cut tobacco is influenced by a number of
factors. The chief things to be considered are the effect on yield,
quality and cost of production. Other considerations sometimes of
importance are danger of loss from hail, and ldte in the season from
frost. These influences sometimes make 1t advisable to harvest
before the stage of maximum value is reached.
Effect on yield. The yielding power of the tobacco plant
increases up to a time much later than is commonly supposed, or
than the appearance of the plant would indicate. During the later
stages this mcrease of weight is accomplished without increase- of
leaf area and indeed often with a positive decrease, due to the dying
off of the lower leaves. The proportion of trash increases as the
ripening process advance&; nevertheless, there is a positive gain in
the better grades of tobacco.
There is no doubt in the minds of the writers that the reduced
yieldii of the present, as compared with those formerly obtained, can
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be traced very largely to the change of custom in the time tobacco
is allowed to stand in the :field after topping. The tendency bas
been to shorten this period until at present tobacco stands perhaps
not over half as long as it did a generation ago. This change bas
been accompanied by diminished thoroughness of suckering. These
two causes have no doubt very greatly reduced the yields even where
the fertility of the soil has been maintained.
Effect upon quality. The apparent quality reaches its highest
point some time in advance of the period of maximum yield. After
this the leaf gradually loses its glossy :fini~b and elasticity and
assumes a dead and papery appearance. All the time it is increasing
in thickness and with the loss of its elasticity becomes hard to work
and is sometimes spoken of as "bony." So far as we have evidence
the smoking quality does not seem to suffer from this advanced
maturity, at least not to a great extent.
Experimental work. Since 1909 the Assistant Botanist has
been carrying on tests to determine the effects of different dates of
cutting on the yield and quality of tobacco. The work was started
in the autumn of 1909 through a friendly dispute as to whether
certain plantings of hybrid tobaccos were at the proper stage for
cutting.
The plan followed was to remove every alternate plant or, in
ca~e three cuttings were to be made, every tsird plant at the :first
cutting. Enough seed plants, which were not harvested with the
rest, occurred in each row to obviate any unfairness that might arise
through every other plant being better, due to one dropper having
bad better plants. The results of this test are given in Tables VTI
to IX.
Discussion of results. A severe windstorm occurring between
the :first and last cuttings in 1909 caused an abnormally large increase
in the trash, especially in the case of Table VII, Part 2, where there
was an actual loss. in the better grades, notwithstanding a gain in the
total weight of almost thirteen percent. As a w bole, these tests show a
remarkable gain in both total weight and value during the short time
elapsing between the two cuttings, and no impairment of quality,
thus indicating that everything con~idered the later date of cutting
was much to be preferred from the standpoint of financial returns.
Experimental work in 1910. The interesting results obtained
in 1909 indicated the desirability of carrying on these and other
cultural tests upon a more comprehensive scale, which would allow
a greater range of treatment, and which, so far as possible, would
remove sources of error. On account of lack of room these experiments had to be conducted outside the Station, but were under the
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direct control of the junior author at all times from the laying out of
the plots until the tobacco was stripped and weighed. Quadruplicate
settings of plants carefully selected for uniformity were made for
each treatment. As a further safeguard against error a number of
checks receiving uniform treatment were included in each series.
TABLE VII. TIME TO CUT TOBACCO

(1909}

Part 1. First cutting' (Pounds) Stood 20 and 22 days

Va~ety
Hybrid
Black

Seed leaf

199

206
54
Total

I

I

Trash

16
12

13
7

48

89
70
71

22
20
22
20

105
82
84
48
819

41
271

Days
standing

I

Apparent quality

Good, some spoil"d ribs.
Good.
Rather green.
Good, but yellow.

Second cuttinl!' (Pounds) Stood 25 and 27 d.>ys
Black
Seed leaf
199
206
54
Total

29
17

15
11
72

27
25
27
25

114
95
124
46
379

85
78
109
85

007

Good, heavy ribb.
Good.
Good, some heavy ribs.
Good bods•, very green color.

.. .. .. . ..18.81 percent
. .... 13.28 percent
.14.28 percent

Gain in total weight due to standing five days longer.. . . . .
Gain in wrapper and filler due to standing five days longer... .
Gain in total value due to standing :five days longer ....... ..
Part 2. First cutting, Stood 21 and 25 day~

77
54

Total

6
3

9

40
86
76

I

46
39
85

25
21

I

Good, but thin.

Medium, thin and yello".

Second cutting-2 days atter first

77
54

Total

14
13
27

85
34
69

I

49
47
96

I

27
28

I

Thin, rather yellow.
Good, &bghtly yellow.

Gain in total weight due to standing two days longer....... .
Loss in wrapper and :filler due to standinl!' two days longer ...•.
Loss in total value due to standing two days longer..... • ..

. .. . ...... 12.9~ percent
.. .. .. .. .. . 9.21 percent
. . . 5.56 percent

Part 8. First cutting Stood 22 days
75

23

90

113

I

22

IGood.

Second and third cuttings Stood 27 and 32 days

75
75

27
26

Gain in total weight due to standing :five days longer............ ..
• . . 6.61 percent
Gain in total weil!'ht due to standing ten days longer...... .. ................ 10.62 percent
Gain in wrapper and filler due to standing :five days longer . . • • . . . • • •. . . . . . 4.44 percent
Gain In wrapper and filler due to standing ten days longer...... . . . . .. . . . . .• 10.00 percent
Gain in total value due to standing :five days longer.... .. . .. • .. . . . .. • • . .. • •• 4.92 percent
Gain In total value due to standing ten days longer . .. • •• ... .. . .. .... • .. ..... 10.11 percent
NO'l'B-Value calculated by rating wrapper and filler at ten cents per pound and trash at one and
one-half cents per pound,
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Since Zimmer Spanish is the dominant variety grown in this
region, and the results obtained with it will be more directly
applicable to the culture of tobacco in the Miami Valley, this variety
was chosen for these experiments. The results of th1s test are given
in Table VIII.
In addition to the above te~t it was thought advisable to repeat
the method of the previous year on some of the more promising
hybrids at the Station. Three plots planted respectively to hybrids
77, 81 and 89 were chosen for this experiment, and the first cutting
was made at the time when, judged by the usual observational
method, the tobacco was thought to be in prime condition to harvest.
One half of the plants were removed at the first cutting by taking
every other five plants (the reason for not taking every alternate
plant was the desire to avoid the damage from wind which
proved so serious the previous season after every other plant had
been removed). The second cutting was made four days after the
first, the resulting yields are given in Table IX.
TABLE VIII.

TIME OF CUTTING TEST, 1910-ZIMMER SPANISH
Yield-Pounds per acre

Time standing
after topping

Wrapper

Filler

Trash

~

Two weeks ....
Three weeks ...
Four weeks ....
Fiveweeks.....
Six weeks .....

663
7'%7

Apparent quality

-----111
119
152
145
173

109
117
148
150
157

843
1023
1:l!2o

Total
value

Total

$ 78.87

883
963
1,143
1,318
1,550

Poor, very :fiim.:;:J.r.
Good, rather thin.
Very good.
Very good, heavy.
Very heavy, dark color,
gloss and elasticity.

86 19

101.38

119.48

140.30

lack'~""

in

---

No-rE-Wrapper and Filler valued at 10 cts. and Trash at 1!0 ct. per pound.

TABLE IX.

TIME OF CUTTING TEST, 1910-HYBRIDS 77, 61 AND 69

*First cutting, about 4
weeks after topping
Hybrid

No.
77
No. 81
No. 89

111'335
405
1:366

11,624
1,512
1,572

Gain over first
cutting

Pounds per acre

Pounds per acre
Wrapper!
Total
and
Filler

Second cutting, 4
days later

Total
value

W~:apper
I
and
FilleX'

I$143.7911,552 I
136.16
139 69

1,487
1,611

Pounds per acre
Total

Total

J1,750
,906
1,915

value

Wrapper
and
Filler

I$160.51 I
152.65

165.66

147
152
245

I Total
282
238
343

Total
value
of gain
$16.72
16.49
25.97

No-rE-Wrapper and Filler valued at 10 cts. and Trash at 1~ ct. per pound.

* Twice suckered.

Zimmer Spanish test. A study of Table VIII shows a steady
gain in weight for all the grades from the first to the last cutting.
More remarkable is the fact that the gain in the better ¥rades of
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tobacco, and in total value, made each successive week, was greater
than the gain of the week preceding, culminating in the last week
with a gain of 204 pounds per acre for the wrapper and filler and in
total value of $20.82. This very nearly equalled the combined
gain of the first and second weeks. These remarkable gains toward
the close of the experiment were no doubt due in part to the better
growing weather prevalent at that time. The earlier part of the
season was very dry.

Fig. 14. Modem tobacco barn on farm of Baughman Bros., Arcanum, 0. Built originally for stock bam;
accommodates 9 tiers of large tobacco. Total height 47ft.

It is significant that in this test the trash made a smaller
proportionate gain than the wrapper grade or the wrapper and filler
combined. This is in marked contrast with the results obtained
by cutting out alternate plants in 1909, but perhaps the weather conditions were the most potent factor in keeping down the percentage
of trash. The influence of variety may also be important in this
connection, but this can only be determined by experiment. A note
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of explanation regarding quality as related to the last cutting of this
test is demanded..!>y the peculiar conditions obtaining at the time of
harvesting, which occurred during a period of excessive rainfall.

Fig. 15. Interior view of figure 14, showing arrangement of rails supporting the tobacco, also view of the portion already filled. Vertical ' space
between tiers about 5 ft.
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The tobacco was not only cut directly after a heavy rain but shortly
after harvesting, through an unintentional failure to close a door on
the curing shed, it was thoroughly drenched by a rain lasting two
days, during which over seven inches of water fell. This without
doubt had much to do with the undesirable appearance of the
tobacco when cured. Indeed it is surprising, judging from the
appearance of this tobacco shortly after the storm alluded to, that it
turned out so well as it did. From tbls explanation it should not be
inferred that, had the conditwns been different, this last cutting of
tobacco would have been equal in quality to those cut at four and
five weeks, for it is very probable that it would have suffered somewhat in th1s respect independently of the unfavorable conditions to
which it was actually subjected.
Hybrid test. In the case of Hybrids 77, 81 and 89 (See Table
IX) only two cuttings but four days apart were made, which, however. rtsulted in remarkable gains in favor of the second cutting.
Here the percentage gains made by the trash were much greater
than occurred in the experiments with Zimmer Spanish, but to what
extent, if any, this was due to varietal peculiarities cannot be
determined, as the conditions were not comparable.
The preceding treatment of these hybrid plots was as follows:
They were topped about four weeks before the first cutting was
made and were suckered twice, the second suckering being done
immediately preceding the first cutting. The four days intervening
between the two cuttings were favorable to the growth of tobacco,
and with the suckers removed this growth was concentrated in the
leaves. Had the suckers been removed the second time a little
sooner perhaps the first cutting would have been heavier, and less
gain would have been made in the four days elapsing between the
two cuttings. Had the second suckering of the plants not harvested
at the first cutting been deferred until just before cutting it is
probable that there would have been but little gain, as most of the
growth would have gone into the suckers.
No difference of quality between the two cuttings was easily
apparent. However, a careful examination revealed more body in
the leaves of the second cutting, perhaps too much in hybrid 89,
while in hybrids 77 and 81 the gain in weight of leaf was perhaps an
advantage, so far as apparent quality is concerned, as none of the
desirable attributes were present in less degree than in the earlier

TOBACCO CULTTJRE IN OHIO

3!1.5

cutting. It is unfortunate that circumstances did not permit the
cutting test with these hybrids to be carried through the same wide
range of time accorded to the test with Zimmer Spanish.
CONCLUSIONS

Looked at from the standpoint of :financial returns, the very
large gains in production made during the ripening of tobacco, when
it is kept reasonably free from suckers, point to the great importance
of delaying the harvest so long as there is no danger of impaired
quality or loss from other causes. All varieties listed show large
increases with thorough maturity. In the matter of quality the
9eedleaf types seem to suffer at a much earlier stage than is the
case with the Zimmer Spanish types.
More study is needed to determine when the quality reaches its
best with the different varieties, and how far smoking quality, as
measured by flavor, aroma and burn, is correlated with the fine
finish, color and elasticity by which the quality is commonly judged
by the trade. In this connection we should not lose sight of poE:osible
differences not directly related to quality in the ordinary &ense, but
having to do with the cost of manufacture, whereby one of two
varieties, of equal worth !>O far as the quality of the finished product
is concerned, may still be much preferred becauE:.e of greater ease of
manipulation during the manufacturing process. Or the preference
may be shown because of less danger of damage during fermentation.
In the matter of price it would seem that if tobacco cut at an
early stage of ripening is really superior to that cut later, when
much larger yields may be obtained, it should command a better
price; a condition which at present does not prevail. The gains in
weight for thorough ripening are so great, that so long as there is
so little distinction made in the price paid, the grower does not seem
justified in cutting his tobacco when the apparent quality is at its
best. Of course, it goes without saying that the quest for weight
must not be carried too far or the grower will have a crop on his
hands that will be difficult to market.
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CURING SHEDS

The greater number of the curing sheds in the Miami Valley
are still of antiquated design, being low and narrow, and in manv
cases only partially enclosed. It is common to :;;ee sheds with the
east side left open at all times except during the period beginning
after the tobacco is housed and lasting until it is taken down at
stripping time. This temporary covering usually consists of corn
stover ~trung upon wire or tobacco lath and fastened to the side of
the building. These low sheds, capacity considered, are very costly
to erect at the present prices of building material. They are commonly but two tiers high at the eaves, with a third tier but two rails
wide in the central portion. The total width of these sheds is
usually five rails or twenty feet. These sheds possess one advantage
over the more modern type in that they are easier to fill, since they
are so low that a man standing on the ground can easily pass the
tobacco to the one who is placing it upon the rails, even when filling
the highest part of the shed. However, it is much more economical
to build the shed higher, since the size of the roof remains the same
whether the shed is four tiers high or only two, ·while the capacity
is practically doubled. There is a second important advantage
derived from increasing the height of the shed, namely: The width
can also be increased, thus still further reducing the cost of construction per unit of capacity. The higher the ~bed the more easily
ventilation can be secured, for during the bot part of the day there
is a strong tendency to produce an upward curreii. t, which effectively
changes the air in the shed, and thus to a large degree does away
with the damage from shed burn. Among sheds recently built are
found many seven or eight rails wide and at least two are known by
the writers to be twelve rails or forty-eight feet wide, but having
sufficient height the ventilation is better and the loss from shed burn
less than in many of the low sheds, of less than one-half this width.
The only disadvantage to be found in large sheds lies in the
increased labor necessary to hang the upper tiers of tobacco. This
will require the help of an extra man, and in extreme cases two
extra men, or a resort to a rope and pulley arrangement for
elevating the tobacco.
The time required, however, for filling the upper parts of these
sheds is very small each year and amounts to very little in comparison with the increased interest on the investment required to
furnish equal capacity in low sheds, which it should be remembered
must also be narrow sheds, and in addition to this the large, high
shed is more efficient in the proper curing of tobacco, and in reducing top. minimum the damage due to shed burn and pole sweat or
rib rot.

TOBACCO CULTURE IN OHIO

317

Fig 16. Old and new curing sheds at Southwestern Test Farm, Germantown, Ohio. These are two tier sheds with short third tier in roof.
Note the newest shed is built taller to accommodate larger tobacco, including new hybrids.

Ventilation is usually secured through vertical doors, reaching
from the gt:ound to the eaves; these are opened when deemed
necessary to ai-r the tobacco. During prolonged damp, warm
weather, when · the danger from shed burn in the partially cured
tobacco is greatest; the sheds are shut up as tight as possible to
keep out the moisture. But most sheds in this district cannot be
closed tight enough to be effective, so that about · all that can be
accomplished_ is to air the tobacco as quickly and thoroughly as
possible when the atmosphere again becomes dry. A better system
of ventilation would be to equip the sheds with trap door ventilators
along the comb- of the roof, similar to those used on greenhouses,
and to provide long, horizontal doors all along the sides of the
building, just above the ground. With this arrangement the strong,
upward draft caused by differences in temperature within and
without the shed would probably prove quite efficient in drying out
the tobacco. This system should be supplemented by horizontal
doors, located between the tiers of tobacco, in order to take advantage
of breezes during good curing weather. In cases of high wind they
should be closed to prevent injury to the leaves from being whipped
about.
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THE HEIGHT OF TIERS

The height oF'tiers required will depend largely on the size of
the tobacco to be hung in the shed. Thus sheds intended for
Zimmer Spanish are commonly built with four-foot tiers, and many
have the tiers but three and a half feet apart. Four feet is ample
room in most cases for this variety, but entirely too close for Seedleaf and many of our larger hybrids. It is, no doubt, a great
mistake when erecting a shed to place the tiers so close together,
for no one can foretell to a certainty that he will not sometime in the
future wish to grow a larger variety of tobacco. The extra cost of
making the tiers four and one-half or even five feet high is very
small indeed, and the only disadvantage, when the shed is ·used for
Spanish or other small types, is that the tobacco must be elevated
a little higher to reach the upper tiers. Moreover, where plenty of
space is left between tiers, the tobacco can safely be hung closer
together on the rails. With average sized Zimmer Spanish tobacco
the laths are spaced about six inches apart upon the rails. With
Seedleaf and other larger sorts they should be spaced from eight to
nine inches. Too close hanging is one of the most fruitful causes
of injury from shed burn aild rib rot.

Fig. 17. Old type tobacco barn, Montgomery county. Note the open
side partly closed with corn fodder. Also lean-to type of stripping shed.
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TAKING DOWN CURED TOBACCO

Tobacco is tai_{.en down from the curing shed in moist ("case")
weather when the lea yes are soft and pliable, and packed in square
piles or long ricks or bulks, over-lapping the tops of the tobacco so
as to expose as little as possible of the leaves to the drying effects
of the air. When tobacco is in this soft, pliable condition, suitable
for handling, it is said to be in "case." Great care and judgment
are required to take down tobacco in the proper "case." If it is not
sufficiently moist the leaves will become dry and brittle on the pile,
or as it is commonly called "It goesoutofcase." On the other hand,
if it is in too high "case" when taken down, especially if the stalks
are still heavy or green and frozen, it is liable to become wet and
pasty, making it very difficult to strip since the leaves stick together
and to the stalk. It may also lead to damage after stripping, and in
extreme cases may even rot on the pile before stripping. It is not
best to take down too great a quantity of tobacco very early in the
season, as an exceptionally warm spell of weather may cause it to
sweat on the pile, rendering it hard to strip and reducing the
weight; if it should happen to have been in a little too high "case''
when taken down more. serious damage may result. During
moderate or cold weather, tobacco which has been taken down in
the proper case, piled in the right manner and well covered to protect the outside leaves from the drying effect of the atmosphere, can
be kept in good stripping condition almost indefinitely. Tobacco
should not be· artificially cased if it can possibly be avoided, as it is
very difficult to get the moisture applied evenly and it frequently
results in damage after the tobacco is stripped and packed.

Fig. 18. Large more modern curing shed on farm of John Rohrer, Germantown, Ohio. This is a four-tier shed for Zimmer Spanish with a stripping shed attached.

320

OHIO EXPERIMENT STATION: BULLETIN 23!
STRIPPING

After the tobacco is taken down and has been properly piled and
covered to prevent drying out it can be stripped during all kinds of
weather if a suitable stripping room is at hand. The tobacco in
the Mtam. Valley district is divided into three grades at stripping
time· Ftrst, the "trash" or the bottom leaves which are dead and
papery, and any other leaves that are very badly damaged. This
grade of tobacco ts not tied into bands, but tramped in boxes and
sold at a very low price per pound, or used for fertilizing purposes.
The second or "filler" grade is made up of those leaves which are
too good to go with the trash but not good enough for "wrappers."
They consist of leaves badly torn or damaged, from any part of the
plant, and of one or more leaves from the bottom of the plant just
above the trash leaves, which lack the necessary quality. The filler
usually comprises from one-sixth to one-third of the total crop,
exclusive of the trash, though in extreme cases it varies in both
d1rectwns, some exceptionally fine crops running less than one-sixth
and some very poor crops running more than one-third fillers. More
recently buyens object to more than one-sixth fillers and growers put
vrtth the wrappers some leaves formerly included in the filler. The
wrapper and filler grades are tied into hands ranging in size from
about three to eight ounces. Some growers exerctse more or less
care to stze the tobacco, that is, to put only leaves of approximately
the same length together in a hand. Careful strippers also try to
make all the hands of as near the same thickne&s as possible, since
hands of uniform thickness not only look better but pack together
better in the boxes. These practices are encouraged by the packers
who, however, do not seem willing to pay more for tobacco so
handled. Thus, while it is always well to pay due regard to neatness and looks, it does not seem advisable to do so to the extent of
materially increasing the cost of stripping.
If stripping is to be successfully carried on tn cold, windy
weather a properly constructed stripping house is essential. The
walls should be tight and warm in order that the building may be
kept at a uniform temperature. It is also very desirable to have
some device for maintaining the air at a proper degree of humidity,
as commonly durmg cold weather the indoor atr is relatively very
dry. Some growers solve the moisture problem by u-sing a feed
cooker in place of a stove. This furnishes plenty of moisture, in
fact, too much at times. Xt therefore is necessary to fit up the
cooker with a cover and pipe leading to the outside or to the chim~
ney, so that the steam when not needed may be conducted out of the
room. The only objection to this arrangement is that there is some
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waste of fuel from evaporating more water than is needed. Where
t~toves are used for -heating the situation is partially met by placing
a vessel of water on-the stove, but this seldom furnishes an adequate
supply of moisture. The new stripping house at the Test Farm i~
being fitted up with a water tank of galvanized iron, having several
gas burners under it. The humidity of the air will be regulated by
keeping just enough fire under the boiler to evaporate the water
as fast as needed.

Fig. 19. New _stripping shed and sweat-room of the Southwestern Test
Farm, Germantown, Ohio. This ~s built with second floor designed to store
tobacco seed and other breeding work.

Sometimes _it is necessary to recase tobacco before it can be
stripped. This should be done with great care. The water should
never be applied with a sprinkling can, but the tobacco may be
sprayed with a small sprayer, usually termed a "blower." The
operation is commonly called "blowing" because the device is
operated by blowing into the handle, which causes the water mixed
with air to issue from the nozzle in the form of a very fine mist.
After "blowing," the t6bacco should be laid in a ·warm place and
covered until it bas time to absorb the water, thereby regaining its
case. The careless use of water is re!!!ponsible for much damage,
especially when the tobacco after stripping is taken out in the cold
before the water added bas time to become evenly distributed
through the leav_es.
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CARE AFTER STRIPPING

As the tobacco is stripped the hands of wrapper and filler are
kneed into cases, holding about 200 pounds when filled in this
manner, and from 300 to 350 pounds when put in with the press.
The standard sized case of Zimmer Spanish is 34 inches long, 28
inches wide and 28 inches deep, inside measurements. Seedleaf
boxes are made somewhat longer, and con&equently are of greater
capacity. In filling these cases it is important to keep the middles
well filled, as during the process of sweating moisture collects in
any spaces not completely filled by the leaves, thus producing conditions favorable to the development of the rot fungus. It is
important so far as possible to have the butt ends of the hands come
to the outside of the box, that they may properly dry out.
If the tobacco is to be held any length of time after stripping it
should be taken out of the boxeo;;. This is very commonly done by
removing the lids and dumping the contents upon a suitable platform
of boards or tobacco rails. These "dumps" of tobacco are placed
tight against each other in rows as long as is convenient and the top
and ends are covered to protect the superficial layers from becoming
too dry. A much better method, which is followed by the more
careful grower&, is to rehandle the tobacco, kneeing it on long,
narrow bulks, whose width is governed by the average length of the
tobacco, the aim being to have the bulk just wide enough to keep .he
middle well filled by the lapping of the hands, all of whose butts
extend to the oubide. When taken from the boxes preparatory to
bulking, the tobacco is well shaken, which frees it from some of the
dirt clinging to it and gives it an airing that results in better appearance and is of help in insuring it against subsequent damage. In
fact, the oftener tobacco is handled, provided it is properly done
under suitable weather conditions, the better will be the quality.
The tobacco is allowed to remain in these bulk& several weeks, after
which it is again packed into the cases. At this time the press is
used, by which meaus an average of about 325 pounds is put into a
box. If the tobacco is in high case more can easily be put in, but
under these condttions care should be exercised not to pre&s it too
hard. Tobacco which has been dumped is sometimec:; packed without shaking up, by simply putting a "dump" back into a box,
pressing it down, breaking another dump in two and placing half of
it on top of the one already in the box and again applying the
pressure. This is a labor saving method, but is not to be
recommended, as it offers no chance to detect any damaged hands
of tobacco which may be in the interior of the box, and which if not
removed provide centers of infection for still greater damage after
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packing. In addition, if the tobacco has not been very carefully put
into the boxes the :first time, there will be inequality of compactness
in different portions of the box, which is likely to make trouble
during- fermentation. A collection of moisture will occur at points
not completely filled witll tobacco, followed later by rot. Some
growers allow the tobacco to go through the :first sweat in the bulk,
but this is not frequently done, as it is thought the loss in weight is
greater than when sweated in cases. After the tobacco has been
repacked in the boxes as above described nothing more is done with
it until it is marketed.
The loss of weight during the initial fermentation, which is
often called the "water sweat," commonly runs from about 20 to 30
pounds per case, of from 6 to 10 percent. The "water sweat"
u.;;ually takes place in May or June, but sometimes it occurs earlier,
depending largely upon the weather and to some extent upon the
amount of moisture in the tobacco. In rare instances this process
may start as early as March. During this process the tobacco
becomes very warm and much of the moisture is driven off, which
causes the loss of weight already noted. Sometimes a sudden
change to colder weather after the tobacco has started to heat will
stop the sweating process, which is resumed upon the return of
warm weather. At other times there is no interruption until
the process is completed. After having once thoroughly sweated
it will not heat up any more unless it is treated with water with this
end in view, but remains practically unchanged for an indefinite
period and is sometimes kept in this condition for several years
before 1t b marketed.
MARKETING

The greater portion of the crop is marketed before the tobacco
goes through the first sweat, which, as before stated, usually takes
place in May or June. The increased price paid for sweated tobacco
is perhaps upon the average but little more than enough to offset the
Joss in weight, and as there is frequently cons1derable damage
caused from careless handling and packing, most growers prefer to
sell before their tobacco has gone through this first process of fermentation. A desire to turn the crop into money as early as possible
also contributes to earlyselling.
Sometimes the tobacco is sold in the fall, even before it is
harvested. In other cases it is contracted for after harvesting but
before it,is stripped. In these contracts it is stipulated that the
tobacco shall come up to a certain standard of quality. Quality,
however, is largely a matter·'of judgment, hence most growers
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prefer to wait until the tobacco is stripped and they can know the
quantity and judge the quality of each grade for themselves. This
seems to be the wiser course, as there is some tendency for buyers
in case of a drop in the market unjustly to find fault with the crop
and insist on paying less than the contract price, or to reject it
altogether when the time for delivery arrives. On the other hand,
when there is a marked rise in the market the buyer of course
insists upon the delivery of the crop at the contract price and the
grower must submit. From the very nature of the contract the
grower is at a decided disadvantage in cases of dispute, and will do
well not to sell until after the prospective buyer has inspected his
crop.
As before stated, the wrapper and :filler grades are usually sold
together at the same price per pound, although in value the filler is
much the inferior grade; when sold separately it brings less than
one-half as much per pound as the wrapper. Tobacco is never
marketed in the same manner as wheat or corn, by hauling it to the
warehouse without previous bargaining. The packer either goes in
person to see the grower or sends a representative, who examines
the quality and bargains with the owner as to the price. In case a
deal is made, the time for delivery is set, or left for determination at
some future date. Dealers do not receive tobacco at all times, but
only on certain days each week during the busy season, and at
irregular intervals or not at all during the remainder of the year.
Upon delivery at the warehouse the tobacco is left in the cases in
which the grower had packed it until it can be worked. The buyer
pays for these at the same rate they cost the farmer, the usual price
being $1.35 to $1.40 per case. When the day comes for taking the
crop to market it is customary for enough neighbors to join in the
hauling so that it can all be delivered at the warehouse and weighed
at one time. Most of the warehousemen who handle tobacco are
representatives of large eastern firms, although some are independent and sell their tobacco when it is :finished ready for the
manufacturer, wherever they can do so to best advantage.
YIELDS OF TOBACCO IN THE MIAMI VALLEY DISTRICT

The statistics of tobacco production in the Miami Valley indicate
very unsatisfactory average yields. It will be noted that for the
:figures given in 1909 (page 328) the average yield in Montgomery
county amounted to 676 pounds per acre, while that of Darke
county reached 869 pounds per acre or 28.5 percent higher than the
average yield in Montgomery county. The average yield in Miami
county by the same statistics was 889 pounds per acre, and the
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average yield in Preble county 711 pounds per acre. Yields in
Warren and Greene counties as given were very similar to those of
Montgomery. However, these yields, as gleaned from the statistics,
do not represent the average practice of the filler district. In fact,
the range of yields is very wide, running from almost nothing in
badly handled, late planted crops upon poorly prepared land to
about 1,800 and even 2,000 pounds per acre upon rather limited areas
in northern Darke county. The same high yields may be obtained
in other parts of the district by careful growers upon well enriched
land, by growing Seedleaf varieties or the more productive hybrids
described on subsequent pages.
TABLE X.

NUMBER OF ACRES GROWN AND YIELDS OF TOBACCCO
FOR 1909-MIAMI VALLEY CIGAR FILLER DISTRICT
County

Acres grown

Yield,lbs.

Average yield
per acre, lbs.

Allen............
. ............ .
Auglaize ....... · ......... · ..... · · · · ··· · · ·
Butler ................................... .
Charo:paign . . . . . . . . . . . . . . . . . . . . . • . . . ..
Clark .................................. .
Clinton ......... ······ ... ··· ···· ...... ···
Darke ................................ .
Delaware .•...... ······ ........... · .
Fayette •...... · ·· ······ ···· ····· ···· · ·
Franklin ............................. ···
Greene ..... ······ .... ······. ··· ·· · ·· ··
Hardin ........... ······ ······ .. ··· .. ·
Logan •.........•....... ·· ............ ·
Madison ............... ····· ···· ···· ···
Marion .............................. ·· ·

·····9

""i1;506

i;278

28
19,129

236;ot4
23 707
16,618:500

~i~~[:. ::::::::::::::::.:::::: :·: ::::: :·.

Montgomery ............ · . . . . . . · . · · · · · · · ·
Paulding ......... ···· •.. ·· ·· ···· ··· ··
Pickaway ............... ······ ........ ···
Preble ................................. .
Shelby........................... ···· .. ..
Union ................................... .
VanWert ........................... ···
Warren.................
. .............. .

2,030
69
303

... 'i
585
3
160

....47
9,224

22,~~

13
10,714
300
1
8
6,194

1,4~H8~

.. ... ·roo

730
938
779
847
869

355
362,950
2,340
121,855

"355

""22'i75

"472

8 199'498
15:291:779
15,975

13,010

7 ·~H:H8
1 000

a;soo

!1,014,534

620
780
762

889
676
887
1,001
711
705

l,~~
&.-

The relatively high yield of Darke county is due to the larger
percentage of Seedleaf varieties grown, as well as to the less
exhausted condition of the soil. The larger Seedleaf types usually
outyield Zimmer Spanish from 25 to 50 percent when grown under
the same soil conditions.
At least 50 percent would be added to the average yield of
tobacco in the Miami Valley if all the growers could be induced
properly to fertilize their land and to follow better cultural methods
in growing the crop. The fertilizer experiments in progress at the
Germantown Test Farm show that a yield of 1,200 pounds of Zimmer
Spanish is not very difficult to attain in a proper rotation, and at the
same time will give much better net returns than are commonly
received.
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Fig. 20. Men working in tall type of Hybrid No. 81.
Note bags to
protect seed. These hybrids yielded 50 percent more than Zimmer Spanish
in plant rows alongside.

Again, in the experimental plantings for the breeding work
conducted at Germantown, the Zimmer Spanish checks showed an
average yield of 950 and 930 pounds per acre, respectively, for the
years 1908 and 1909; in 1910 the yield rose to 1,111 poundf, the
average for the 'thr,ee years being 997 pounds per acre. The considerable increase in the yield in 1910, a year really not so favorable
as 1908 and 1909 to the production of this variety, as is indicated by
the results of the fertilizer test. was no doubt due to the more liberal
use of fertilizers on t_he breeding plots. Previous to this time they
had been treated for the most part only to barnyard manure reinforced with floats or acid phosphate. Other tests have shown that
such forms of plant food are not sufficiently available for best results
with tobacco. The.breeding work each year is planted partly on
ground continuously in tobacco and partly in a three-year rotation of
tobacco, wheat and clover. It should be noted that the rotation tobacco
gives a considerably better yield, although the land continuously in
tobacco receives almost as much fertilizer and man'ure each year as
that in the rotation receives in three years. This difference in favor
of rotatibn amounted to 115 pounds per acre for the season of 1910.
With a very moderate application of commercial fertilizers, an
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average crop of well grown Zimmer Spanish in the Miami Valley
should yield from 800 to 900 pounds per acre, with occasional areas
averaging 1,000 pounds per acre. Under similar conditions in the
experimental plantings of hybrids at Germantown the average yield
of the latter have exceeded the average yield of Zimmer by amounts
varying from 50 pounds per acre with hybrid 72 to 482 pounds per
acre with hybrid 182 as an average for the years 1908, 1909 and
1910.
The average gain per acre over Zimmer Spanish for all the
hybrids tabulated in 1908 was 189 pounds; in 1909 it rose to 225
pounds and in 1910 reached 405 pounds.
If, instead of taking an average of alJ the selections of each
Jaybrid, we take the average of only the best yielding selections we
find the gains over Zimmer increased to 284, 319 and 527 pounds per
acre, respectively, for ~he years 1908, 1909 and 1910.
There have been some exceptions to this 1ucrease in yield and
numerous irregularities. If the yields of each selecdon of the
various hybrids were separately given these irregularities would be
found very marked indeed. This arises from the fact that certain
strains of many of these hybrids are not yet fixed types or were not
at the time these yields were ot~ained. This naturally causes great
variatlon in the yields of those hybrids of which a considerable
number of selections were planted. Moreover, the various strains
vary greatly in their relative adaptability to certain changing
factors of environment, such as differences in fertility and character
of the soil, variations in the weather conditions which occur from
year to year, and differences in cultural methcds as to rotation, etc.
For instance, take the case of hybrid 54, all of whose selections
seem better adapted to rotation than to continuous culture. In 1910
it so happened that one planting of each selection of this hybrid was
on ground continuously in tobacco and the duplicate on rotation
ground. It abo happened that these plantings were so situated in
their respective fields that the Zimmer checks between which they
grew made the larger yield upon the continuous ground, where they
produced 1,167 pounds per acre, as against 1,056 pounds for the
rotation plantings. Notwithstanding the apparent superiority 'of
the soil in continuous culture, as measured by the yields of Zimmer,
hybrid 54 not only made a larger gain over the checks in the rotation
plantings but increased its absolute yield by the amount of 113
pounds per acre. Under continuous culture the average increase
over Zimmer amounted to but 153 pounds per acre or 13.1 percent,
while under rotation the average gain was 377 pounds or 35.7
percent
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Had the larger gains for the rotation above recorded occurred
where the Zimmer checks also made the better yield under rotation
they might be attributed to the greater productivity of the so~l,
independently of the effect of rotation, since this hybrid, along with
most others, other things being equal, makes larger and larger gains
over Zimmer Spanish as the fertility and thorough cultivation of the
soil are increased. This is perhaps to be attributed in part to a
better developed root system and in part to a longer period of
growth, making them better adapted for obtaining the more slowly
available forms of plant food.
TABLE XI. TOBACCOES IN ORDER OF THEIR AVERAGE YIELDS
FOR THREE YEARS-1908-1910
Variety or hybrid

Average yield
lbs. per A.

Pennsylvania Broadleaf•....
Black Seedlea!...... . . . . . . .. .
Rybrid179 ............ .
Ohio Seed leaf . . . . . • .. . .. .
Hybrid 182. . ............. .

1,639
1,531

H~

~

Pennsylvania Seedleaf, % Four Sucker.

(479

1f

Pennsylvania Seedleaf,

Hybridl99.............. .
Pennsylvania Seedleaf . . . .
H:vl!rid 200; . . . . .. . •..
Hybrid 89.............. .
Hybrid 190............... .

1,462
1,439
1,420
1,379
1,373

% Ohio Seedleaf,

R:vbrid204 ............ .
Hybrid 110. . .. .. . .. . . .. ..
Hybrid20L. ......... .
Hybridl09........... .
H;vbrid 77. .......... .

(327
1,319
1,306

Parentage*

~

~

Black Seedleaf.

Big Graham.

% Ohio Seed leaf, ~ Little Graham.
% Zimmer, !-< Cuban }( Ct. Seedleaf.
!;! Pennsylvania Seedleal, ~ V uelta.

}·~~

~ B!k. Sd., U 0. Sd., X Cuban, X Ct. Seedleaf.
%Zimmer,!;! Cuban.
% BlackSeedleaf, >~Sumatra,~ Ct. Hav.
!;! Zimmer, ~ Ohio Seedleaf.
% Zimmer, l-4 Cuban, ~ Ct. Seedleaf.

1268
1:253

% Cuban, % Ct. Seedleaf, ~ Ohio Seedleaf.
i> Zimmer, % Ohio Seed leaf.
\> Zimmer, l-4 0. Seedleaf, X Cuban, X Ct. Seedleat
% Zimmer, l-4 Ct. Seedleaf, X Cuban.

R;vbrid127............. .
Hybrid170........... ..
Hybridl57.............. ..
Hybrid 81. ............ .
Rybrid168............ .

1)13
1,204

Hybrid 58............ ..
Closeleaf Spanish. . . . . . . ... ..
Hybrid 75............... .
Hybrid 54............ ..
Hybridl06 ............. .

1,198
1,19;5
1,192
1,187
1,146

Little Dutch. . . . ........ ..
Hybrid 55 ............. .
Hybrid 86...... . .... .
H;vbridl29 ............. .
Lauver Spanish ............. .

i-lij~

1,083
1059

Hybrid 72 ......... ..
Zimmer Spanish ........... ..
Connecticut Seedleaf. .. . .. .. .
Cuban .................... .

1,047
997
896
549

1 229

1 122

7- Zimmer,
% Cuban,

~

~

?

Ct. Seedleaf.

% Cuban, ~ Ct. Seed!eaf.
% Cuban, !;! Ct. Seedleaf.
\> Zimmer, ~ Cuban, X Ct. Seedleaf.

% Cuban, U Ct. Seedleaf.

?II Zimmer, l-4 Cuban, X Ct. Seedleaf.

?:;; ~immer, X Cuban, X Ct. Seedleaf, X 0. Seedleaf.

?II Cuban,

UCt. Seedleat.

NOTE-Pennsylvania Broadleaf, Black Seedleaf, Closeleaf Spanish, Little Dutch, Lauver Spanish
and Cuban have no yields recorded for 1908. The results ll'iveu in the table for these varieties are the
averall'es for the two years, 1908 and 1909.

But notwithstanding the difficulties above outlined in the way of
accurate measurement of the relative yielding power of different
strains of tobacco, we find most of the hybrids giving consista.nt and
considerable though varying gains over Zimmer Spanish, regardless
of the conditions under which they are grown, and also that with
many of the hybrids the yields are increasing as the years go byf
which is not the case with the old varieties.
"For crosa made In each calli:> see Tobacco Breedinll' Bulletin, No, 239.
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Fig. 21. Hybrid 89 on left; Zimmer Spanish on right, crop of 1910,
Southwestern Test Farm, Germantown, Ohio. Hybrid 89 gave a yield of
1915 lbs. per acre; Zimmer Spanish 958 lbs. in this planting.

When we arrange all the varieties shown in the table in order of
their average corrected yields for the three years, we find that
Pennsylvania Rroadleaf heads the list with a yield of 1,639 pounds
per acre; Black Seedleaf is second with a yield of 1,531 pounds;
Hybrid 179 is third with a yield of 1,482 pounds, closely followed by
Ohio Seedleaf, Hybrids 182 and 199, and Pennsylvania Seedleaf,
with yields respectively of 1,480, 1,479, 1,462 and 1,439 pounds per
acre. The highest yielding hybrid resembling Zimmer Spanish is
No. 89, with 1,3'79 pounds per acre to its credit.
If now we turn to the table showing the hybrids and varieties
arranged in order of their yields for 1910, we no longer find straight
varieties at the to'p: They are now arranged as follows: First is
Hybrid 190 with a yield of 1,872 pounds, then comes Hybrid 201
with a yield o~ 1,815 pounds. Third in the list is Hybrid 199 with
1,795 pounds to its cr~dit, then there is a drop of 131 pounds to
fourth place which is occupied by Pennsylvania Broadleaf, which in
the average for three years is at the top of the list. This variety in
1910 is followed very closely in yield by Hybrid 110, whirr is
remarkable in having for its parents two low yielding varieties,
Zimmer Spanish and Cuban. It will also be noted that Black Seedleaf, which was second in yield, has now dropped to tenth place.
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TABLE XII.

TOBACCOS ARRANGED IN ORDER OF THEIR
YIELDS FOR 1910
Average yield
lbs. per A.

Variety or hybrid
H:rbrid 190 .•..•.•.•......
Hybrid 201
........... .
Hybrid 199 .......... .
Penn~ylvania Broad leaf ... .
Hybrid 110 ......•..•......
Hybrid 200
Hybrid 58
Hybridl82
Hybrid179
Black Seedlea!

Parentage

1,872
1,815
1,795

1-2 Pennsylvania Seedleaf, 1-2 Vuelta.
1-2 Black Seedleaf,1-4 Sumatra, 1-~ Ct. Havana.
1-2 Ohio Seedleaf, 1-2 Bil!' Graham.

H~~

1-2 Ohio Seedleaf, 1-2 Little Graham.
1-2 Cuban, 1-2 Connecticut Seedleaf.

l·~~

............. .
............ ..
.............. ..
............... .
.. .. . .. .. • .. ..

1:637

Ohio Seedleaf. ................ .
Hybrid 204 .............. .
Hybrid 157... . ...... ..
Pennsylvania Seed lea! ...... .
Hybrid 89 ............. .

1:618
1,610

H~~

1 623

H~~

1-2 Zimmer, 1-2 Cuban.
1-2 Pennsylvania Seedleaf, 1·2 Black Seedleaf.
1-2 Pennsylvania Seedleaf, 1-2 Four Sucker.
1-2 B!k. Sd .. 1-4 O. Sd .. J.8 Cub., 1-R Ct. Sd.
1-2 Ziro., 1-4 0. Sd, 1-8 Cub., 1-8 Ct. Sd.

1-2 Zim., 1-4 Cuban, 1-4 Ct. Seed.

.............. .
............. .
............ .
.......... ..
........... .

1:535
1,504

1-2 Zimmer, 1-2 Ohio Seedleaf.
1-2 Zimmer, 1-2 Ohio Seedleaf.
1-2 Zim., 1-4 Cuban,1-4 Ct. Seed.
1-2 Cuban, 1-!l Ct. Seedleaf.
3-8 Cuban, J-3 Ct. Seed., 1-4 Ohio Seed.

Hybrid 16R .............. .
Hybrid 54 .............. .
Hybrid 55 ............ ..
Hybrid 81
........ ..
Closeleaf Spanish .. . .. . .. • .. .

1,397
1,386
1,384
1,369
1,354

1-2 Zimmer, 1-2 ? ? ? ?.
l-2 Cuban, 1-2 Ct. Seedleaf.
1-2 Cuban, 1-2 Ct. Seedleaf.
1-2 Zim., 1-4 Cuban, 1-4 Ct. Seedleat.

Little Dutch .............. ..
Hybr1d 129 .
.. ..... .
Hybrid 86 .......... ..
Hybrid 72 .......... ..
Lauver Spanish...... .. .... .

1,214
1,211

Hybrid 170
Hybrid 109
Hybrid 77
Hybrid 75
Hybrid 127

1 539

i·~~~

1,283
1,183

1,154

Zimroer Spanish. .. .. . .. . .. .
Little Connecticut Seed leaf
Cuban ..................... .

1-~ Zim., 1-4 Cub., 1-4 Ct. Seed., 1-4 Ohio Seed.
1-2 Zim., 1-4 Cuban, 1·4 Ct. Seed.
1-2 Cuban, 1-2 Ct. Seedleaf.

1,111

1,8~

TABLE XIII. TOBACCO HYBRIDS AND VARIETIES ARRANGED IN
ORDER OF THE YIELDS OF THEIR BEST SELECTIONS FOR 1910
Best sin~rle planting

Average of all plantings
Variety or hybrid

I

Yieldlbs.
per acre

Variety or hybrid

Yield lbs.
per acre

Hybrid 199 .. . .. .. . • .. .. ...
Hybrid 190 .. . .. .
Hybrid 200 . •.. . .. .. • .. ..

J' 858

1.942
l 872

Hybrid199 ............ ..
Hybrid 190 ........... .
Hybrid 201 ., ........... ..

2,233
2,207

Hybrid 204 .. . .. • •.. .. .. ..
HYbrid 201 . .. . .. .. . .. . ..
Hybrid 75 . .. . .. . .. . . .. .

1 831
1:815
1 810

J:l'Ybrid 89 .............. .
Hybrid 7ii ............ ..
Ohio Seedleaf .............. ..

2,032
1,975
1,974

Hybrid 89 ............ ..
Hybrid182 .............. ..
Black Seedlea!. .. ........... .

1,800

HybridllO ............. ..
Black Seedleaf .. .. .. .... ..
Hybrid204 ............. ..

1,895

H:vbrid 110 .............. .
Hybrid 77 .............. ..
Ohio Seedleaf ................ ..
Pennsylvania Broadleaf .... ..
Hybrid 81 .............. .
Hybrid 58., ........... ..

H~~

1,738
1,726

1,716
1664

1:651
1,642

Hybrldl79 ............. ..
Hybridl70 .. ., .......... .
Hybrid 64 ............. ..

1,640

Hybrid157 .......... ..
Pennsylvania Seedleaf .....•..
Hybrid127 .............. ..
Hybrid 109 .. .. . ., .. . .. ..

1,610
1,595

1,619

1,619

}:ggg

Hybrid200 ............... .
Hybrid 77 ........... .,
Hybrid182 ............... .
Hybrid 58 .............. .
Hybrid179 ........... ..
Pennsylvania Seedleaf ..... ..

2,096

1,967
1,9b2

1,893

i·~

i·m

1:816

Hybrid170 .............. ..
Hybrid 54 ............... .
Hybrid 81 .............. .

1788
1:761
1743

Hybrid 157 ............. ..
Pennsylvania Broadleaf .. .
llybrid 127 .. .. .... ' .. .
C!oseleaf Spanish .•..........

1:618

H~

1,579
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If we go a step further and arrange the varieties and hybrids
according to the best planting of their best selections we find Hybrid
199 at the top with a-yield of 2,233 pounds per acre or 1,122 ·pounds
more than ZimmeY Spanish. The next in point of yield is Hybrid
190 which produced 2,207 pounds per acre, and then comes Hybrid
201 with 2,096 pounds to its credit, this in turn is followed by
Hybrid 89 with a yield of 2,032 pounds, which is more than twice the
average yield of its three parent varieties. Next comes Hybrid 75
with a yield of 1,975 pounds, which is more than the sum of the
yields of its two parents. It is not until sixth place is reached,
which is occupied by a selection of Ohio Seedleaf with a yield of
1,974 pounds, that we find any of the old standard varieties.

Fig. 22. Zimmer .Spanish on left; Hybrid 77 on right, crop of 1910,
Southwestern Test Farm, Germantown, Ohio. In this test Hybrid No. 77
yielded 1906 lbs. per acre or 767 lbs. per acre more than Zimmer Spanish.

These progressive increases in yield from generation to
generation indicate the possibilities of hybrid varieties when
carefully selected year after year.
COST .OF PRODUCTION, CROP VALUES AND
PROFIT PER ACRE

The cost of production can properly be studied only in connection
with the value of the crov returns, which in turn requires the study of
both the quantity and quality of the product. It is quite evident
that there can be no object in reducing the cost of production if th~
reduction is accompanied by a decrease in crop value equal to the
decrease in cost of production. The cost per pound, or still more to
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the point, the cost per unit of value, is of much more importance
than the cost per acre. The cost per unit of value is related not only
to the cost per ac-re but also to the yield and quality of the crop.
The chief factors having to do with yield and quality, hence with the
cost of production, are: (1) The natural fertility and adaptability of
the soil. (2) Previous treatment of the soil. (3) The amount and
kind of fertilizers used to increase the fertility. ( 4) The thoroughness and timeliness with which the various operations connected
with the growth and subsequent handling of the crop are performed.
(5) The condition of the weather during the growing and curing
season.
The Miami Valley cigar filler district. All the data relating
to the cost of production in the Miami Valley apply directly only to
the Z1mmer Spanish variety. See Table XV. The difference in the
culture of the larger sorts lies mainly in the fact that only about
three-fourths as many plants are grown upon an acre. This will
naturally reduce the labor connected with certain operations, but
is probably offset by the greater time required to handle the
larger, heavier crop during harvesting and stnpping, so that everything considered, the cost of production is probably about the same.
As to whether it h. best to choose a Spanish or a Seedleaf type will
depend mainly upon other cons1derations; such as the adaptabiltty
of the soil and the relative pr1ces of the two types of tobacco. Also
in many cases the type of curing shed will be the determining
factor, because in many sheds the tiers are too low to perm1t the
growing of anything larger than Zimmer Spanish. In the estimates
given in the tables no account is taken of the trash, which runs from
about 100 to 200 pounds per acre in well handled crops of Zimmer
Spanish. The average price is about one and one-half cent per
pound. If the value of the trash were added it would shgbtly
increase the returns per acre. On the other band, the estimated
average price of 10 cents per pound for the wrapper and :filler grades
is probably a fraction of a cent too high, which if corrected would
probably leave the total crop value about the same or perhaps even
lower it a trifle.
In our opinion the failure to succeed with tobacco in this district
can seldom be rightfully charged to the natural quality or previous
treatment of the soil, as but little tobacco in this region is grown on
land that is not by nature at least moderately well adaped to its
culture. The typichl tobacco soil is a rather heavy upland soil containing a high percentage of silt a11d named by the Bureau of Soils
the "Miami Clay Loam." This soil, even after years of abuse,
quickly responds to proper treatment and is very retenttve of
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available plant food added in the form of commercial fertilizers. It
can easily and quickly be restored to its virgin fertility by the
judicious, which in this case means liberal, use of the proper kinds
of fertilizing materials. Indeed, so responsive to this treatment are
the soils of this district that cases are on record in which a single
application of about $17.00 worth of fertilizer per acre on some of the
most depleted areas of this soil has produced in the first crop over
1,000 pounds of tobacco, valued at $100, thus leaving a goodly profit,
even from the first year's operations.
The last mentioned factor, the weather, is of course one over
which the growers have no direct control; but even here it is surprising how little even the worst seasons reduce the crops of those
growers who properly fertilize the soil, and see to it that all other
operations are performed in the right manner and at the right time.
In the study of the cost of production, itemized estimates were
received from seven representative growers. These men took considerable pains to make their estimates, both as to yield and cost of
production, as accurate as posstble. Special value is to be attached
to the estimates of grower No.4, (Mr. A. W. Hetzler, Germantown,
0.) who for many years has kept itemized accounts of all his farm
work. His figures for most items of cost of production are not
merely estimates but represent the actual costs as applied to his
particular case.
It will be noted that the yields of the representative growers are
all above the estimated average for the district. It was not found
practicable to get estimates from farmers whose yields are below
the average, for most growers who have not mastered their calling
to such an extent as to be able to produce at least average crops
almost invariably have very confused ideas as to their cost of production. However, from what information could be obtainPd from
thege men in addition to that from the more successful growers, it
is believed that $40.00, as given in the table, is very close to the
average farmer's cost of producing an acre of tobacco, and that 675
pounds is about the average yield.
The absolute range of cost in actual practice probably runs
from about $20.00 to perhaps $55.00 per acre, with yields of from
practically nothing to 1,500 pounds.
A considerable range as to character and fertility of soil exists
in the farms of the seven growers whose estimates are tabulated.
Growers 1, 2, 3, 5 and 6 are situated near Germantown, on the
typical upland soil ("Mtami Clay Loam") of varying degrees of
of fertility. The farm of grower number 7 is located in Big Twin
Creek Valley and is a rich alluvial soil. Grower number 4 is located
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in northern Preble county. The soil there is darker in color and
much more productive than any of the other soils under consideration. This is largely responsible for the large yield obtained by
him with a very moderate application of fertilizers, although a study
of the table will show that he also paid much attention to cultivation
and suckering.
While, as before stated, these men took great pains to make
their estimates as accurate as possible there is no doubt but that
considerable error may exist in certain cases for individual items.
At least there exists a very wide range between the different individual estimates for certain items which can be explained only in
part by known differen.ces of practice and other modifying factors.
In the item of growing plants we :find that the lowest estimate, that
of grower number 2, is only 85c, while the highest, that of grower
number 1, is $3.25, and the average is $2.01. Grower number 2 is
especially favorably situated for growing plants, both as to location
and condition of his plant beds, and has special aptitude for doing
rapidly the particular kind of labor required for their production;
nevertheless we think his estimate too low. Under ordinary conditions it would certainly be impossible to produce plants at this :figure.
The estimates for plowing the ground vary from $1.50 to $3.00.
This range of cost is due primarily to differences of ability of the
teams ofthese growers to do bard work, and to a much less extent
to the character of the soil. The same applies to a less extent to
:fitting the ground. The great variation in the cost of transplanting
can scarcely be wholly explained without error on the part
of some of the growers in making this estimate. For topping, there
is an extreme variation of from 37c to $1.75 per acre. This is
probably explainable by the different methods employed by different
growers. The same applies to packing. In the matter of cutting it
will be noted that one of the two lowest estimates is accompanied by
the highest yield. This fact is accounted for by the fact that this
grower is himself an expert at this kind of work and at managing
his help in such a way as to get the maximum results from a day's
labor.
In making all these estimates labor was rated at $1.50 per day
for a man and the same for a team. This of course takes no account
of differences of efficiency or of differences in the price actually paid
for labor. As a matter of fact, during the busy season it is frequently impossible to get labor for less than $2.00 per day, and often
even more must be paid. So that everything considered, this
estimate is probably too low rather than too high,
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When the interest on the money invested in the land and sheds,
together with the depreciation in value of sheds and machinery, is
added to the cost of production it will be found that the profit in
most cases is not great. Moreover, as elsewhere stated, it is pr~
bable that the value per pound assigned is too high. Ten cents is
just about the average price for good Zimmer Spanish, received
during a period of several years, ending with the crop of 1909. The
crop of 1910 brought, on an average, only about 8~ cts. per pound,
notwithstanding the fact that it was of very good quality and much
be)ow the average in quantity. If this condition of prices continues
the production of tobacco, except where the very best methods are
followed, will be attended with loss rather than profit.
TABLE XV.

COST OF GROWING AND VALUE OF AN ACRE OF
TOBACCO. (Cigar Filler District.)
Grower Grower Grower Grower; Grower Grower Grower
No.1. No 2. No. S. No.4. No.6. No.6. No.7.

Av.

----

Growing the plant.q,
Plowing the ground.
Fitting the ground.
Fertilizers.
A ppl;ving fertilizers.
Transplanting.
Cultivating.
Hoeing.
Worming.
Topping.
Suckering.
Cutting.
Stripping and bulking.
Packi11a-.
Marketing.
Total.
Yield, founds.
Value.
Profit.

3.25
300
2.25
7.60

.65

4 00
3 50
150
1 75
1.75
4 00
7.75
10 00

1.50
.50

.A5

8.00
8.00
4.50
. 75
3 00
3 00
3 00
400

. 37

4 00
6 00

ll25

t3.00
•50

3.00
2.00
2.75
6 00
.50
3.00
3.00
1 50
1.50
.75
3 50
7 00
10 00
2 25
50

2.00
1.50
2 50
5.25

.30

2 75
525
1.50

1.50

1.50
4 00
6.00
1200
.50

.25

2.50
1.50
1 52
6.56
.48
2.66
3 00
150
1.35
I 50
3 60
7 00
9 75
1.80

.60

1.00
3 00
3.00
2.00

150

150
3.00
150
2.00
.75
4.50
650
7 00

§

..

UiO

..

§

§

8 00
~

9

§

§75
§
§

10 00
1.00

..

Av.
farmer

-2 01
2 33
2 50
4.99
.54
2 82
3.46
1.75
1.85
1.10
3 93
671
10.00

1.72
.47

..
....
....
....

......
..

....
..

- - -- - - ------ - -- - - 53.00 5022 47.25 46.80 45.32 37.25 34.75 44.94 40.00
-.,------ - - - - -----1 000

100.00
47.00

I 000 11 200
uo900
oo 1oo.oo 12b.oo

39.78

52.75

73.20

900

90.00

44.68

700
70.00
32.75

BOO

80 00
45.25

928R
92.86
47.92

6711

67 50
2750

•Included under Fertilizers.
t:Bulking included here, instead of under Strlpp!ng.
*Valued at 10 cents per pound.
I All items not specified equal $18.00 or actual cost for 1909.

Cost of production as related to yield and profit. It is dear
that the cost of producing a dollar's worth of cured tobacco is of
much greater importance than the cost of production per acre. In
other words, the cost of production per unit of value produced,
rather than the cost per unit of soil area used in the production, is of
prime importance. It is noteworthy in this connection that large
-profits are never attended by low cost of production per acre. Good
yields which, under Miami Valley conditions, are essential to large
profits, cannot be obtained at low cost per acre. However, such
.crops can be obtained at relatively low cost per pound, and high
yielding tobacco, other things being equal, is worth as much and in
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many cases more per pound than low yielding crops of the same
variety. Many factors in the cost of production remain constant or
nearly so when · the yields are increased by better cultural methods
and by adding m~'ie plant food to the soil. The following items fall
in the above class: Interest on money invested in land and equipment, depreciation in value of buildings and of machinery, growing
the plants, plowing the ground, etc. Other labor items show some
increases but not in proportion to the gain in yield.

Fig. 23. Showing intenor of portion of new stnppmg shed, Germantown, Ohio. Also seed separator in position and apparatus for heating
water for use in fermentation work.

Of the interest on money invested in curing sheds and the
depreciation in yalue of the same, it may be said that when examined
from the standpoint of acreage we find that this cost increases as the
yield per acre rises, but when looked at from the standpoint of
pounds of tobacco produced the cost of sheds sinks as the yield per
acre becomes greater.
From a study of all available data it is believed that, upon
depleted upland soil, such as that of the Germantown Test Farm,
where a good rotation is followed, an expenditure of about $60.00
per acre, distributed as shown in Table XVI should result in an
average yield for the first five years of 1,250 pounds per acre of
Zimmer Spanish tobacco, or if Seedleaf or the new hybrids are
grown the yield should be codsiderably greater. By the end of the
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second rotation the yield for Zimmer Spanish should reach 1,500
pounds per acre, with proportionate gains for the more productive
varieties.
To most growers $15.00 per acre looks like a large sum to spend
for fertilizers, but careful study of results already obtained on the
various fertilizer plots leads us to believe that for the largest possible
net returns this estimate should be increased to perhaps $20.00, and
possibly still higher. Of course, it is understood that this amount
is to be applied only once during the rotation of three or four years.
The other crops receive no fertilizer, as that left over by the
tobacco crop is ample for their needs.
TABLE XVI. Showing estimated cost and value of an acre of Zimmer Spanish
tobacco, in the cigar filler district of Ohio, when produced in the most profitable
manner as indicated by fertilizer and cultural tests conducted on the
Germantown Test Farm of the Ohio Experiment Station.

Growing the plantss... .... . . . . . . ......... ... ...... . ..................... .
Plowing the ground ...................................................... .
Fitting the ground...................................................... .
Fertilizers . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . .... .
Applying fertilizers ............................................... ..
Transplanting............................................................ .
Cultivating with team ......................................... .
Boeing ................................................................ .
Worming ................................................................ .
Topping ................................................................ ..
Suckenng ............................................................... .
Harvesting ...................................................... .
Stripping.............................................................. .
Packing ........................................................... .
Marketing ............................................................ .

3.00
2.00
2.50
15.00
.50
3.00
4.00
1.50
1.50
1.00
4.00
7.C.J
12.50
2.00

Total ............................................................. .

$60.00

Yield, pounds............. . . . • . . . . . . . . . . . . . . .
Value*................ , ............. ·

. ..................... .
· · · · · ·· · · · · · ...... · · · · ·

Profit .................................................................

!

.so

1,250
$125.00
$ 65.00

*Valued at 10 cents per pound.

Special attention is called to the item of suckering. It will be
noted that in this estimate but $4.00 is allowed for suckering, which
is but 7 cts. more than the average of the seven growers in Table
XVI. We wish again to emphasize what has already been said in
another chapter, that the timeliness of the suckering is of much
more importance than the total amount of labor performed. Indeed,
doing things at the right time is the keynote of success with most of
the operations con:nected with the culture of tobacco.
The Wayne-Medina wrapper district. In the wrapper district
the average cost of production is considerably greater than in the
:filler district, and the average value is very much greater. We have
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been able to secure the estimates of but two growers, which appear
in the table. Both of these growers, as well as all others whom we
have been able to consult, are of the opinion that commercial fertilizers are of no value on the light, sandy soil of this district. Each
of the two growers, whose estimates we have, applied barnyard
manure at the rate of 20 tons per acre, which they valued at $1.00
per ton. This was the only item on which they gave a separate
estimate. Thus it is readily seen that the cost of fertilizers as well
as the cost of application, is greater in this region than in the filler
<district. The other principal causes of increase in cost of production
arise from the thicker planting here practiced in order to develop
the proper texture demanded in a wrapper leaf. The usual number
of plants per acre in this district is about 10,000, as against 7,000 for
the Germantown district. The principal variety is Connecticut
Havana, which, when grown under t:!:te same conditions, is indistinguishable from Zimmer Spanish; Seed!eaf is also grown to a
limited extent.
The fluctuation in price is much greater from year to year than
in the cigar filler district. This is due to the fact that climatic
conditions have more effect upon the quality of this class of tobacco
than on the filler types. In very dry seasons the leaves become too
heavy for wrapper and the tobacco must be sold at a low price, whtle
in good seasons the quality compares favorably with the Connecticut
crop and brings a good price. Fourteen cents per pound appears to
be abo.ut the average price for the past ten years.
TABLE XVII.

COST OF GROWING AND VALUE OF AN ACRE
OF TOBACCO. (Wrapper District).
Grower Nv. 1

Grower No.2

20 tonq barnyar,d 20 tons barnyard

..

Fertilizer .......
Labor ....
Total cost .:::: .....
Yield, pounds .. : ·:: ·
Value* ...............
Profit .........
.

...

manure

manure

45.50
65.50
1 600
$224.oo
158 50

61 00
81 00
1 800
$252 00
171 00

$ 20.00

*Valued at 14 cents per pound.

$ 20 00

Average

Avf"ral(e
!.trm~r

20 tons barnyard
manure
$ 20.00

53 25
73 25
1 700
$238 00
164.75

..
$

7o.oo

1 400
$196 00
126.00

-

Other districts. No reliable figures as to the cost of production
are available for the Southeastern Smoking or Export district or for
the White Burley district. The latter is properly a part of the White
Burley district of Kentucky. Burley growers desiring information
on this and other topics are referred to the publications of the
Kentucky E:x:periment Station.
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VARIETIES OF TOBACCO GROWN IN THE MIAMI VALLEY

As already stated, during the early period of tobacco growing in
the Miami Valley, the Seedleaf varieties were for the most part
grown. Most varieties of Seedleaf are relatively slow in maturing
and in the bygone days Ohio tobacco was noted for its "fat stems"
and "chicken feathers." The "fat stems" were caused by late
cutting of immature tobacco and the "chicken feathers" were the
result of the open type of shed almost universally used at that time
and still quite common, which also served as a roosting place for the
farmer's poultry.
In later years the production of Zimmer Spanish and allied types
has gradually increased until in 1900 this variety constituted by far
the greater part of the entire production of the district. This rise
in popularity of the Zimmer Spanish tobacco was due mainly to the
greater price per pound, although in part to its early maturity and
desirable habits of growth. During the last five or six years there
seems to be a drifting back towards a larger production of Seedleaf.
This undoubtedly has been caused by the relatively high prices of this
type of tobacco, which has been selling for almost as much per
pound during this period as the much lower yielding Zimmer
Spanish.
Whether or not the present tendency to increase the Seedleaf
acreage at the expense of the area devoted to Spanish shall continue
will depend largely upon the demands of the market. It is quite
obvious that under normal conditions of culture if the present
relation of prices continue it will be much more profitable to grow
Seedleaf than Spanish. An exception to this rule would occur on
very thin clay soil, where the Zimmer Spanish yields about as much
as Seedleaf and of much better quality, and also if for any reason
the tobacco must be planted late, as the early maturity of Zimmer
Spanish gives it a decided advantage in this respect, over most other
varieties.
According to the classification made by manufacturers and
dealers the varieties grown in the Miami Valley fall into three dis~
tinct groups: First and of most importance is the Havana or
Spanish group, em bracing Zimmer Spanish, Closeleaf Spanish,
Lauver Spanish and some others. Second in importance i!:> the Seedleaf group, embracing Ohio (Washington) Seedleaf, Pennsylvania
Seedleaf, Pennsylvania Broadleaf, Connecticut Seedleaf (two varieties), Big Graham, Little Graham, etc. Third and of least
importance is the Dutch group, embracing several more or less
distinct strains of Little Dutch, of which one with very narrow
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leaves called "Shoestring," and one with broader leaves though still
relatively narrow, called ''Mule Ear" or "Ragendorf" are of most
importance.
Formerly a very limited acreage of Cuban tobacco was grown,
but its culture has now been entirely abandoned. A brief history
and description of the more important varieties grown in the Miami
Valley are the subject matter of the remainder of this chapter.
HAVANA OR SPANISH TYPES
ZIMMER SPANISH

First in importance comes Zimmer Spanish, the dominant
variety in the Miami Valley and the state of Ohio. It is an erect,
quick growing type, easily handled in the field, and well adapted to
the heavier soils, but does fairly well upon all the types of soil found
in this district. A well grown plant of this variety should contain
from 16 to 20 leaves after topping and in rare cases even more. It
is customary to let this variety stand in the :field from three to :five
weeks after topping, about twice as long as Seedleaf. The quality of
the cured tobacco is less affected in Zimmer than in most others by
differences in the soil and methods of handling. It shows less
tendency to produce yellow or light red, flimsy tobacco when grown
upon red hills or other unfavorable situations, and its color and
:finish are also less affected by cutting at different stages
of maturity than is the case with most other sorts. Since it
is earlier and the plants only of medium size, there is much less
danger of loss in the curing shed from shed burn and rib rot than
with the heavier Seedleaf varieties. On thin land or in the hands of
careless growers it is more hkely to prove a success than any other
variety.
The exact origin of Zimmer Spanish tobacco is in doubt, but it
seems to be identical with the Connecticut Havana, sometimes called
Connecticut-Havana Seed, largely grown in Connecticut, and in the
Medina-Wayne district of Ohio, for wrapper and binder purposes·
When grown side by side with Connecticut Havana we have been
unable to distinguish them at any stage from the plant bed to the
cured tobacco. Even when the seed of the Connecticut Havana was
brought directly from Connecticut, there has been no difference in
the yield, date of maturity, habit of growth, or any other character
that would serve to distinguish one from the other.
The leaves of this variety are of moderate size and intermediate
in shape between those of most varieties of Seedleaf and those of
Cuban, being less pointed than the former and less round than the
latter. The average length while green runs from about 20 to 24
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inches and the average width slightly more than half the length. In
curing, leaves of this size shrink about two inches in length. The
plant is rather low, with the leaves pointed upward at a sharp angle
with the stalk which is somewhat tapering, but quite thick and
woody at the ba.se. From this description one would be led to
suppose that this variety would be well adapted to withstand wind
storms, but the truth of the matter is that it is more easily blown
over than any other variety known to the writers. The weakness
is in the roots rather than in the stems. In marked contrast to this
variety are some of our new hybrids, having much taller and more
slender stalks, and yet very resistant to wind storms, standmg up
almost perfectly under conditions that wo'uld cause Zimmer Spanish
to lodge very badly.
Zimmer Spanish does not sucker very badly, except in cases
where the plant!. have fallen over and become crooked, which unfortunately is of frequent occurrence. Upon the whole this variety is
probably more troublesome in this respect than most of the Seedleaf
varieties. However, it is bard to make a strict comparison with the
latter types, which are usually harvested sooner after topping,
leaving a shorter time for the production of suckers. Well grown
and properly cured Zimmer Spanish tobacco bas a fine, glossy finish
and a dark reddish or chestnut color, with good body and texture.
In these points it is very difficult to find anything superior. The
greatest objection to the Zimmer Spanish from the grower's standpoint is its relatively low yield.
There is a widespread belief among the growers that it
originated as a cross between Cuban and Connecticut Seedleaf made
about 1870 by Jacob Zimmer of Miamisburg, Ohio. Indeed, so
strong was this belief that upon the establishment of the Germantown Test Farm of the Ohio Agricultural Experiment Station, the
Station was especially requested to make a new Zimmer Spanish in
the same manner as it was believed Jacob Zimmer bad produced the
existing variety of that name.
The results of our endeavor to do this was the production of
hundreds of more or less distinct new types, none of which closely
resembled Zimmer Spanish. While this is not conclusive proof that
the variety could not have originated from a hybridization of these
two varieties, it nevertheless makes it appear exceedingly improbable, more especially since at that time very little was known about
the laws of heredity as they pertain to hybrids. A further proof of
the unlikelihood of such an origin is the absence of any tradition of
actual work of crossing or any account of the extreme diversity of
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types which must necessarily have resulted in the second generation
of the hybrid offspring of a cross between these two very d1ssimilar
varieties.
In addition to the inherent difficulties of accepting this supposed
hybrid origin as a correct one we have direct historical evidence to
the contrary. In a conversation held January 30, 1909, by the junior
author with the Blossom Brothers, former publishers of the
"Miamisburg Bulletin," Miamisburg, Ohio, the following points
were developed.
(1) "That Jacob Zimmer had nothing to do with the origin of
Zimmer Spanish tobacco. They, the publishers of the Miamisburg
Bulletin, bemg the real originators and distributors, simply named
it for Mr. Zimmer, an intimate friend and well known tobacco
dealer."
(2) "That the original Zimmer Spanish was a quite different
tobacco from the variety now known by that name. Among other
points of difference, the original sort had much rounder pointed
leaves."
(3) "That it was first introduced in 1869 and 1870, being given
only to subscribers of their paper, "The Miamisburg Bulletin," with
the stipulation that no seed was to be grown. The growers each
year were to get the needed amount from them, that is, the Blossom
Brothers."
(4) "That Zimmer Spanish originated neither as a hybrid no_·
as a sport, it being in reality a foreign variety given a new name."
(5) "That all the seed they gave out was foreign grown, and
that the variety rapidly degenerated when propagated by home
grown seed."
(6) "That they intended to reintroduce it at an early date."
The above statements were gleaned from the Messrs. Blossom
Brothers during the conversation alluded to and afterwards admitted
by them to be correct. One of them said "You know fully as much
concerning the origin of Zimmer Spanish tobacco as anybody living,
ourselves excepted.''
They ascribe the failure of their original attempt thoroughly to
establish the genuine Zimmer Spanish to the failure of the farmers
to live up to their agreement not to produce seed, to the decrying of
the new variety by rival newspapers and to the hostility of other
dealers who were jealous of the honor conferred upon Jacob Zimmer
by having the new tobacco named "Zimmer Spanish."
According to the Blossom Brothers the variety now known as
Zimmer Spanish is partly the degenerate descendants of the original
variety of that name and partly other varieties of later introduction.
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'l'hat a variety of tobacco possessing the remarkable uniformity
and fixity of type characteristic of Zimmer Spanish should em brace
within its limits the descendants of two or more distinct strains, as
suggested by the Blossom Brothers, is incompatible with the laws of
heredity. But in view of their claims, taken together with the
almost universal belief among growers and dealers, that Zimmer
Spanish used to have a rounder pointed leaf, it seems possible that
the variety upon which the name Zimmer Spanish was originally
bestowed is not identical with the variety now bearing that name.
It is quite probable that the original variety introduced by the
Blossom Brothers was grown but a short period of time, being
replaced by tb<' variety we now know as Zimmer Spanish, which has
probably originated as a sport from some Cuban variety, possibly
the variety introduced by the Blossom Brothers and named Zimmer
Spanish.
Whether it originated in Ohio or Connecticut is a question
which it seems impossible to determine. According to the Blossom
Brothers and other men interested in tobacco culture in the late 60's
and early 70's, there was considerable exchanging of tobacco seed
between Ohio and Connecticut during that period. It, therefore, is
perhaps equally probable that the original plant, from which have
been developed the Zimmer Spanish and Connecticut Havana
varieties, was discovered in one state as in the other. These two
varieties, if indeed we should call them separate varieties, as elsewhere stated, show a most remarkable lack of transmissible
variation, and the common belief that Zimmer Spanish is running
out, that is, becoming less productive, is entirely erroneous. The
decreased yields now obtained have resulted wholly from changed
cultural methods and impaired soil fertility. This is proved by the
fact that old seed, fifteen or twenty years old, in some cases having
descended through but three or four generations during the last
thirty years, has been tested and found to show absolutely no
difference in type or productivness from the ordinary Zimmer
Spanish.
LAUVER SPANISH

This variety closely resembles Zimmer Spanish and under some
conditions seems to equal it in quality. However, like most other
sorts, it is lacking in that wide range of adaptability so characteristic of the latter variety. On good soil it probably yields 10 percent
more than Zimmer Spanish. On the less fertile portions of the
Station farm it has yielded very little in excess of Zimmer Spanish.
It probably originated as a hybrid of Zimmer Spanish and some
other variety, although it may have been a mutation.
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It can be distinguished from Zimmer Spanish by the more
pointed leaves, which are situated slightly farther apart on the
stalk, and when coming into :flower by the longer and more tapering
tops.
CLOSELEAF SPANISH

This variety has the leaves crowded very closely together upon
the stalk, whence it derives its name. It grows to about the same
height as Zimmer Spanish, but probably contains one-fourth more
leaves, which are much rounder than those of the latter variety.
It is characteristic of this sort to have the topmost leaves crowded
close together and broad in proportion to their length. The stem
which carries the blossom and seed does not elongate nearly so much
as in most varieties, and double tops are frequent. This variety
yields considerably more than Zimmer Spanish, probably two or
three hundred pounds more under good conditions. Poor soil and
lack of care tend greatly to reduce this excess yield. The leaves of
this sort are less erect than tho~e of Zimmer Spanish, standing out
more nearly at right angles; they retain their position well during
the later stag-es of their growth, and do not become drooping. This
variety stands up well in storms, and" ith one exception is a very
desirable type to grow. The exception noted is its bad reputation
among the warehouse men, caused by its great tendency to be
damaged by black rot. Oherwise it makes a very desirable filler
tobacco, having a good color and finish much resembling Zimmer
Spanish, and in the opinion of many possesses even better smoking
quality. But its tendency to rot is an almost fatal drawback and
many dealers will not knowingly buy it.
WILSON SPANISH

This is thought to be a hybrid of Zimmer Spanish and some
variety ofSeedleaf. It is considerably later than Zimmer Spanish and
produces considerably more, but is somewhat lacking in quality, and
is not in much demand; it is grown but little at the present time.
SEEDLEAF TYPES

Here the nomenclature is very confusing. There are several
well marked varieties, but there are a host of other varieties or
strains known by local names which are very hard to classify.
There is no doubt that some varieties have many names within the
limits of this district, and in other cases the same name is applied to
several different varieties.
Among the better marked varieties are Ohio Seedleaf, locally
called Washington Seed leaf; Connecticut Seedleaf, of which there are
two varieties, Big Connecticut and Little Connecticut; Pennsylvania
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Seedleaf, Pennsylvania Broadleaf, Black Seedleaf, Big Graham,
Little Graham and Gebhardt Seed. Among the less marked
v2rieties are the names applied more or less loosely to strains of the
varieties already mentioned, and possibly in some cases to varieties
which are really distinct but little known, the following may be
mentioned: One Sucker, Three Sucker, Lancaster Seedleaf and
Lancaster Broadleaf.
OHIO SEEDLEAF

Ohio Seedleaf, locally known as "Washington Seedleaf," appears
to be but a selection of Ohio Seedleaf sent out from Washington,
hence its local name. This is a very large growing late sort, with
very large, drooping leaves, and is much cultivated in the alluvial
soils found in the valleys. Upon the clay upland soils this variety
does not do so well. It is a heavy yielder, sometimes producing a
ton or more per acre, but cures up rather thin and it does not yield
as much as would be expected from its appearance in the :field. Its
worst faults lie in the difficulties of properly curing it. It shed
burns readily and frequently in late cut crops the midribs of the
leaves fail to cu:t:e out, remaining wet and heavy, which, in case the
weather is at all warm, causes the tobacco to heat in the piles before
it is stripped, which in addition to causing much loss, greatly injures
the quality and makes stripping a difficult task and greatly increases
the danger of subsequent damage. The large stalks also tend to
remain wet and green and aggravate the difficulty. Of course with
earlier crops the ribs and stalks cure out, but then the danger from
shed burn is even greater when harvested while the weather is still
warm. Many growers make a success with this variety, but to
succeed with it requires more care and judgment than with most
sorts.
PENNSYLVANIA SEEDLEAF

This variety is in marked contrast to the Ohio Seedleaf. It is
very erect in its younger stages and but partially drooping when
matured. When growing it bas a smooth, glossy surface to the
leaves similar to Zimmer Spanish, and also resembles it in its erect
habit of growth. The midribs are quite heavy and stiff, and the
outer edge of the leaves are usually too short to allow the green leaf
to be spread out flat, holding it in sort of a dish shape with the
convex surface upward. This variety is somewhat better adapted
to upland than Ohio Seedleaf, but like otherSeedleaf types is more at
home in the lowlands. While apparently not nearly so large as Ohio
Seedleaf, in yield it falls but little below that variety. Indeed when
grown upon the Station farm the yields of the two varieties have
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been very nearly equal. It is slightly earlier than Ohio Seedleaf
and cures up more readily in the shed, but under certain conditions
is apt to develop a leaf lacking elasticity and finish, or as the growers
would say, "dead and papery." This variety on account of its erect
habit is more easily cultivated than other Seedleaf tpyes.
PENNSYLVANIA BROADLEAF

Pennsylvania Broadleaf as we know it is very large and late,
although the name is sometimes applied to other varieties, among
which are Pennsylvania Seedleaf. The leaves partake to some
extent of the smooth, glossy appearance of the latter variety but
are much larger and of drooping habit, decidedly so, as the process
of ripening advances.
This variety seems capable of producing heavier yields than any
other sort grown in the Miami Valley, but unfortunately the various
curing house troubles also here find their culmination. But little is
grown, as the risks from shed burn, rib rot and fat stems are too
great. In the test plantings at the StatiOn, it gave a very large yield,
but the quality was bad, due to havmg to cut it too green on account
of danger of frost.
BLACK SEEDLEAF

This is a very large, late variety of Seedleaf, grown only in the
bottoms. Under favorable conditwns it produces a very large yield,
but it must be planted in good time on quick s01l in order to mature
in time to permit harvestmg before danger of frost. In habit of
grown it resembles Ohio Seedleaf more closely than any of the other
types, but is not quite as drooping.
LITTLE CONNECTICUT SEEDLEAF

As before stated there are two varieties of Connecticut Seedleaf. The Little Connecticut is the standard of excellence so far as
quality is concerned for the Seedleaf group of tobaccos. This and
its early maturity are its only redeeming features. The yield is
low, upon upland averaging about the same as Zimmer Spanish with
probably ten or fifteen percent increase over that variety when
grown in the lowlands. It has a long, narrow, very drooping leaf.
The &talks are short with the leaves moderately close together. It
suckers very badly as compared with other Seedleaf varieties and
from its shortness of stalk and habit of growth their removal is
quite laborious, although it must be said in its favor that they
remain brittle until large and break easily. The leaves always
possess good body and :fine color and texture. Even though great
latitude is allowed in time of cutting and care bestowed upon it, it
.always cures up well and presents a good appearance. As already
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stated this is its chief claim for popularity, and the main reason for
its cultivation which is conducted upon a considerable acreage every
year. Tobacco dealers are inclined to encourage its culture, but
unless a difference in price in its favor as compared with othei
Seedleaf varieties is made, it must always remam a variety of minor
importance in this region.
BIG CONNECTICUT SEEDLEAF

Whether this is a strain of Connecticut Broadleaf or a distinct
variety is unknown to the writers. Very little has been grown in
the vicinity of Germantown for a number of years. At the present
time, however, there seems to be a revival of interest in this sort and
for the first time we have a test planting at the Experiment Station.
From its appearilnce in the field it seems to be a late, large, leafy,
very drooping variety somewhat intermediate in type between Little
Connecticut and Ohio Seedleaf.
BIG GRAHAM

This type of Seedleaf seems to be closely related to the Little
Connecticut Seedleaf. In appearance and habit of growth it is very
similar but is much larger, considerably later, and the suckers are
less troublesome. This variety gives less trouble in the curing shed
than the later varieties, su<..h as Ohio and Black Seedleaf and Pennsylvania Broadleaf, but is much inferior to the Little Connecticut in
this respect, the yield is intermediate between these larger types
and Little Connecticut Seedleaf.
LlTTLE GRAHAM

The chief distinction between this variety and Btg Graham lies
in the fact that the leaves are extremely long and narrow and
probably slightly closer together, though on account of their extreme
narrowness they appear to be farther apart. Like those of BieGraham they are of drooping habit. The yield and quality are very
much the same as Big Graham with the exception that, as one would
be led to think from the extreme narrowness of the leaves, the midrib which is removed in stemming constitutes a much larger
proportion of the total weight of the cured tobacco. In quality and
ease of curing Little Graham probably ranks next to Little
Connecticut.
GEBHARDTSEEDLEAF

This variety of tobacco is claimed to be a cross between Spanish
and Seedleaf and from the accounts given of its appearance this is
probably the correct explanation of its origin. During the period
immediately following its introduction it was known as Gebhardt
Spanish, but with the changing demands of the market the leaves of

348

OHIO EXPERIMENT STATION: BITLLETIN 238

this variety became too large to be placed in this class and the name
was changed to Gebhardt Seedleaf. This variety is quite productive
and yields of as much as a ton per acre have been reported. But
little is now grown and it still seems to be losing ground, probably
on account of its inte1·mediate character between Seedleaf and
Spanish, for there is no great demand for a tobacco that does not
clearly fall into one of the long established classes.
OTHER VARIETIES OF SEEDLEAF

Of the other varieties mentwned nothing more can be said than
that many names are more or less loosely applied to a large number
of more or less well defined varieties or strains including some of
those already described. We have seen a variety called "Four
Sucker," which apparently is distinguishable from Pennsylvania
Seedleaf, and the terms, "Lancaster Seedleaf" and Lancaster
Broadleaf" are also sometimes applied to Pennsylvania Seedleaf.
But we have also seen other varieties bearing these names which are
very different indeed from Pennsylvania Seedleaf. Similar dis~
crepancies of nomenclature occur with any other variety. We have
also seen growing a variety called "Oronoka" but know nothing of
its relationships more than that it ir:. a low type of Seedleaf with very
drooping leaves.
LITTLE DUTCH GROUP

Little Dutch was introduced from Germany by Mr. Ragendorf
at Miamisburg, Montgomery county, Ohio. Dutch tobabcco
enjoys the unenv1able reputation of being the only variety of
cultivated tobacco which is poisonous to live stock. A small quantity
of this variety eaten by animals is almost certain death, and presumably would have a similar effect upon man. The demand for
this variety is variable. From what we can learn, only a few
manufacturers use Dutch tobacco at all. It has a peculiar flavor
which is very di<:>tinctive and which taken together with its
peculiarity of being poisonous, indicates a possibility of its having
descended from a different wild species than the one from which our
other varieties have been developed.
Formerly this variety was much more extensively cultivated
than now, although just at present there is a revival of interest in
this sort due to the relatively high prices prevalent during the past
year. The history of Dutch tobacco in late years has been one of
great fluctuation in price and production. The present increased
acreage \\-ill probably again overstock the market and result in
reduced pnces. There are two well marked types of Little Dutch
tobacco. The larger leaved type is variously known as "Mule Ear,"
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"Ragendorf" and "Broad Dutch." Its leaves while narrow in comparison with those of most sorts, are much broader than those of
the other variety of Little Dutch known as "Shoestring" or "Narrow
Dutch."
The broader leaved type of Little Dutch seems to have differentiated into several fairly well marked strains, which differ among
themselves in habit of growth and in size both of the leaves and of
the plants as a whole. Within the last year we discovered a large
strain, locally known as "Big Dutch." Wtth this exception we have
never heard the term "Big Dutch" used. But the term "Little
Dutch" seems to imply that such a variety existed either here or in
the country from which Little Dutch was introduced, unless perhaps
the prefix "Littie" was added to the word ''Dutch" after its introduction into the Miami Valley because of its small s1ze compared
with the varieties already under cultivation. It will be remembered
that at the time of its introduction, Seedleaf types were almost
exclusively grown and of course were much larger than the newly
introduced sort.
The leaves of both varieties, but especially of the Narrow or
Shoestnng Dutch are very close together, although from the extreme
narrowness of their basal portions the internodes appear of ordinary
length. Actual measurements of the internodes show that they
frequently average less than one inch in length, little more than half
of the ordinary length of those of Zimmer Spanish. Both varieties
of Dutch mature early, perhaps a week later than Zimmer Spanish,
and produce yields of from one to two hundred pounds more per
acre. The surface of the leaves, especially of the broader leaved
types, are glossy like Zimmer Spanish. The tobacco usually cures
nicely but is somewhat subject to rib rot.
THE CUBAN GROUP

Although not grown in the Miami Valley upon a commercial
scale Cuban tobacco has played so important a part in our breeding
work that it is deemed advisable to devote some space to its
consideration.
This group comprises several very similar strains, of which the
best known are ''Cuban Seed" and "Vuelta." About the only distinction in character of these two sorts is the color of the leaves,
which are dark green in Vuelta and light green in Cuban Seed, often
showing a yellowish tinge. Both are natives of Cuba or at least have
been cultivated there for many years. As grown in Cuba they
possess a very fine flavor and aroma and are the standard of excellence for quality in the filler types. 'l'he term "Havana" is applied
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to cigars made from this tobacco and also to the tobacco itself which
forms an important export of the Island. When seed from Cuba is
planted in Ohio the first crop is fairly uniform but the change in
environment causes a breaking up of the type in the second and
later generations similar to that observed in hybrids.
Cuban tobacco is tall and very slender with small, round leaves
standing out at right angles to the stalk. The leaves are far apart
and the suckers grow from top to bottom of the stalk with amazing
rapidity, often starting even before the plant is topped. When
removed they are very quickly replaced by others. Cuban, unlike
most other varieties, is not limited to the production of two suckers
in the axil of each leaf, but when the second is removed a third one
promptly takes its place. The most remarkable thing about this
variety is this great tendency to sucker, which, however, is almo~t
equalled by the smallness of the yield; the yield is rarely more than
five hundred pounds of wrapper and filler to the acre. The quality
seems to be good, though inferior to that of the same variety grown
in its native land. This variety ha& been gro"'n in Ohio to a very
limited extent in the past; usually under contract at a certain price
per pound, but at the present time so far as we are able to learn
none is produced. Attempts to improve this variety by selection
while not entirely without result, are not such as to encourage the
hope of ever growing this sort upon a commercial basis in the Miami
Valley. We have increased the yield, and somewhat reduced the
suckers. But these accomplishments are so inferior to the results
obtained with hybrids between this sort and other varieties whose
quality is fully equal to the Cuban as grown here and whose yield
and freedom from suckers are so enormously superior to Cuban,
that we fear the latter has no future in Ohio, except as foundation
stock for making new varieties by hybrid1zation.
IS THERE FASHION IN VARIETIES GROWN?

The ordinary observer is likely to ask about the matter of
fashion or custom in the trade with respect to varieties of tobacco.
In the Cigar Filler district for many years conditions have been
more or less fixed, and Zimmer Spanish bad, for a time, been the
dominant type grown. Some superficial observers have been wont
to call it the fashion to grow Zimmer Spanish as a variety. Since
this grade of tobacco is very largely consumed within the Un1ted
States, one can appreciate the influence at one time or another of
various imported tobaccos. Doubtless the Cuban tobaccos have been
most prominent as component& of cigar :fillers. If we ask why
Zimmer Spanish has tended recently to decline in price, we in turn
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seek the real explanation. This may possibly be found in the use
of tobacco with a less distinct aroma than the Zimmer Spanish,
because the deficienc v in aroma may be made good by the use of a
percentage of imported Cuban filler.
It would appear to one following the statistics of the trade that
the very heavy production of tobacco in Wisconsin from 1900 to 1908,
culminating in 69,946,200 pounds in 1903 (39,550,000 pounds in 1908)
has thrown so large an amount of this product upon the market to
be used as a cheap :filler. This in turn has reduced the demand for
Zimmer Spanish and the resultant decline of production of this
grade has followed. Probably the packers have about exhausted
the im:nediate possibilities of protfit from rehandling Wisconsin
grown Connecticut Havana as filler to supplant or supplement
Zimmer Spanish.
One would reply finally that there is no fashion in varieties
grown, but that an opportunity to market a substitute tobacco at a
greater profit will displace a considerable amount of the demand
built up through a long series of years, as in the case of Ohio grown
Zimmer Spanish for cigar fillers.
WHY GROW A CERTAIN DOMINANT TYPE'

One may reply that a certain dominant type is grown because
profits are more easily derived from growing this than from growing
others or growing miscellaneous ones. In the Miami Valley district,
as has been noted under "Curing Sheds," the tobacco industry has
been developed along with the growth of the demand for a high
grade domestic filler. The height between the tiers in the sheds,
the various customs or habits established, and the operations of
planting, cultivation and harvesting all tended toward a uniform
type. The same is true with respect to the stripping, packing and
marketing. This is simplified when a single type 1s the dominant
one for a district. In the end, this very dominance of a variety may
prove a heavy load for the indu!:>try to carry. The cultivation of
new varieties upon a 1arge estate will involve the expense of readjusting the heights of tiers, the strengths of laths and the habits of
growers as well. Judging by market indications as shown by recent
years, a period of change bas come in the varieties grown in the Ohio
Cigar Filler district. The culmination of this change is not now
apparent. The attention of land owners and growers is called to
the conditions involved. Now, if ever, is the time to test the
1adaptability and profit derived from new filler types.
The new
hybrids originated by this department and grown at Germantown
have been selected with a view of developing cigar fillers of equal or

352

OHIO EXPERIMENT STATION: BULLETIN 238

superior merit from the standpoint of flavor and aroma compared
with Zimmer Spanish. At the same time we have exacted in all
cases a greater yield per acre, that is, a more productive type of
tobacco than Zimmer Spanish. The need for growing a single
dominant type is passed for the time, and growers are now req nested
to consider future profits promised by other types. They have long
enough contributed to the profits of the dealer who may have sold
cheaper grades of tobacco upon the established reputation of
Zimmer Spanish.
COMPARISON BETWEEN SPANISH AND SEEDLEAF TYPES

It is well known that Zimmer Spanish is a less-productive
variety of tobacco than the large seedleaf types, such as Ohio Seedleaf, Black Seedleaf and Pennsylvania Broadleaf, though yielding
almost equally with the smaller Ct. Seedleaf. While the matter of
heavier productiveness has certain advantages already pointed out
in favor of Seedleaf sorts, Zimmer Spanish especially by reason of
its rapid growth and resistance to bad handling has tended to
encourage growers to continue its culture. In the beginning, and
for many years after, the higher price of Zimmer Spanish must
have been a considerable factor in leading to its general growing.
It would seem natural, under all circumstances, that a lighter
yielding type can displace a heavier yielding one, only by commanding a higher price on the market. For some time this was true of
Zimmer Spanish and no doubt led to its very general acceptance as
the best variety to grow. The custom of planting it has tended to
continue the culture of Zimmer, even after it has ceased to be the
most profitable variety, except under certain conditions of indifferent
culture upon the poorer plateau lands.
However, judging by the results obtained at the Southwestern
Test Farm, we can compute the comparative profits of Zimmer
Spanish and heavier Seedleaf types. It was already noted on page
325 that the average yield per acre in Darke county for 1909 was 193
pounds per acre higher than the average yield in Montgo111ery
county. While a part of this higher yield is due to the newer and
richer soils devoted to tobacco in Darke county, a part of it is to be
attributed to·the more general culture of Seedleaf varieties there.
For the past three years there has been very little difference in
the average price received by growers for Zimmer Spanish and for
Seedleaf, the Zimmer having run from 9 to 10 cents in 1908 and 1909,
dropping a cent lower, perhaps, in 1910. The prices for Seedleaf
have been about the same as for Zimmer Spanish, so that the gross
return to the grower has been directly as the yield obtained, independent of the variety grown. In the tobacco statistics and in the
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returns made by ordinary growers the yield per acre does not
include the trash. In the work done at the Test Farm the yields
given include the trash, which may be computed at about 10 percent
of the total yield, although varying somewhat in amount. Taking
the tables of yields in the breeding plantings for the three years,
1908-09-10, the average yield of the Zimmer Spanish bas bee-n 997
pounds per acre, including trash; or about 897 pounds exclusive of
trash; while for the year 1910 alone the yield was 1,111 pounds, or
1,000 pounds per acre, exclusive of trash. This gives, computed on
these :figures, an average gross return of about $85 per acre for
Zimmer Spanish for the three years, and less than $100 per acre fvr
the year 1910. Taking the average yields of the Zimmer Spanish
throughout Montgomery county m maximum gross returns received
by the grower are rarely above $85 per acre.
Returning to the Seedleaf varieties for the three years, 1908,
1909 and 1910, we :find the average yield of Ohio Seedleaf has been
483 pound<; per acre and Pennsylvania Seedlt>af 442 pounds per acr.!
above Zimmer Spanish, while Black Seed1eaf has given a still higher
yield, amounting to a total of 1,580 pounds per acre. These Seedleaf crops were sold at essentially the same prices as those obtained
for Zimmer Spanish, so that we have an increased gross return of
about $40 per acre above that obtained for Zimmer Spanish, while
the increased cost of growing and handling rarely reaches above 10
to 15 percent more than the Zimmer Spanish. If we base our
computations upon the somewhat lower yields obtained by many
growers the difference between the possible returns obtainable for
the Zimmer Spanish and Seedleaf varieties is about as great, and on
heavily manured land even greater than that indicated.
It may be readily seen from these computations that there is
little in the present conditions to induce the tobacco growers who
wishes to use up-to-date methods to continue growing Zimmer
Spanish. The time is ripe for change, as stated in preceding pages,
and as a result of the many years devoted to producing them, we
believe that we can now offer thoroughly proved types of tobacco
having all the ad vantages of Zimmer Spanish from the standpoint
of quality and closely approaching the Seedleaf type in yield, some
of them even exceeding it. (As note Tables XI-XIII their yields
in 1910.)
IS GROWING OF WRAPPER TOBACCO POSSIBLE IN
THE MIAMI VALLEY?

From the standpoint of one who works with all types of tobacco
and studies their characteristics, the differences among them as
to product grown appear to be greatly influenced by immediate
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environment. By this environment we mean the conditions in
relation to soil and climate, the latter resolving itself into temperature and rainfall conditions, while the former include the relative
productiveness or fertility of the soil and its readiness or slowness in
yielding up its moisture supply. Thus Zimmer Spanish when
grown m Medina county was observed to have the characteristics
of a wrapper tobacco, and on the other hand the Connecticut Havana
grown as a wrapper tobacco in Medina county took on the characteristics of a filler tobacco when grown at Germantown. But in all
these cases the tobacco was harvested by cutting the whole stalk; in
that manner the standards of maturity were those of the particular
district.
Recently Mr. J. E. Blohm, Special Agent of the United States
Department of Agriculture, stationed at Germantown, has conducted
some experiments in producing possible wrapper tobacco at Germantown. The particular hybrids selected for the early tests were
hybrids No. 75 and No. 277. The Big Cuban was also grown, but
under slightly shaded conditions, the two hybrids being grown in
the open. In this work Mr. Blohm primed the tobacco, that is,
stripped the leaves from the stalk upon their proper maturity and
strung upon strings tied to laths, after the manner described for
the early days in the Eastern or Fire Cured district. This priming
or stripping of green leaves as they mature, however, is practiced
in a large proportion of the wrapper districts. By these means the
leaf is gathered before it has passed its maximum strength, and
before it has become of too great thickness. Following the priming
and curing of the primed leaves of these hybrids, Mr. Blohm placed
them immediately in the bulks for fermentation, and in the latter
part of December removed some of the leaves from these bulks.
The results were so surprising as to be almost startling. The
hybrids Nos. 75 and 277 gave very high grade wrapper tobacco with
good color, sufficient strength and thickness, and apparently high
elasticity. The further the test has gone in the fermentation of
these primed leaves, the more satisfactory the results have
appeared. Some enthusiastic tobacco men have asserted the leaves
shown them represent tobacco of very high value, reaching 50 cents
per pound or above for selected wrapper. The wrappers are being
tested on uniform filler and seem to burn as evenly and satisfactorily
as other grades of wrapper tobacco.
Attention is called to the fact that the primed leaves are
gathered before they have passed the proper stage of maturity, and
that while increased expense of harvesting is incurred in the method
of priming, the primed tobacco curjes very promptly and can be
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brought into working condition earlier than that harvested in the
ordinary way. Present indications point to the promise from
further testing of this wrapper production and the possibilities of a
more valuable wrapper tobacco.
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SUMMARY

This bulletin is designed to set forth certain essential facts
with regard to the history of tobacco culture in Ohio, and in the
several districts of the state wherein different types of tobacco
culture have been followed.
In the total tobacco production of the United States for the
year 1909, amounting to more than 900,000,000 pounds, Ohio ranks
fourth among tobacco growing states, being surpassed in total
product by Kentucky, North Carolina and Virginia.
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The tobacco crop in Ohio, while not a dominant one as
compared with the total production of the state, is nevertheless of
much importance in the districts where this crop is grown. The
total production in the state in 1909 amounted to 88,603,308 pounds,
grown upon 106,477 acres, producing an average of 832.4 pounds per
acre. Page 271.
Of this total production, 54,314,620 pounds upon 71,457 acres
were grown in the Miami Valley district, constituting 61.3 percent
of the state's total production. In 1906 the total reported crop of
the state was 70,707,878 pounds grown upon 70,050 acres. Of this
55,622,903 pounds or 78.7 percent was produced in the Miami Valley
district upon 5.5,995 acres. Page 271.
The other districts in the state include the Eastern or
Expo<t district, the Southern or Burley district and the MedinaWayne Wrapper district. The Eastern or Export district, which
at its possible maximum in 1860 produced about 14,500,000 pounds~
has shrunk to a very small amount since then. Locally where the
culture of tobacco is continued, the growing of White Burley has
been taken up. Page 270.
The Southern or White Burley district, originally including
but four or five counties, attained its probable maximum production
of 21,617,080 pmmds in 1909, but in that year we must include the
tobacco grown in two other groups of counties, namely: Guernsey,
Belmont, Noble and Monroe to the north, and Gallia, Lawrence and
Scioto to the south, which originally were included in the Eastern
district. This gives a proper total of about 33,400,000 pounds of
Burley that year. Page 270.
Since 1903, the establishment of the Southwestern Test
Farm at Germantown has enabled the Station to conduct investigations in tobacco growing and tobacco breeding. Certain of the
experiments in regard to tobacco culture are included in this
bulletin. Those relating to tobacco breeding proper are included in
Bulletin 239.
In the light of these investigations, it is found advisable to
grow an adequate supply of strong, healthy plants, and to set these
by planter in well prepared soil. Pages 281-289.
Fertilizers have proved highly profitable in this work, the
applications required for the fullest returns being much in excess of
those commonly supposed, meaning about 600 to 1,000 pounds per
acre. See Bulletins 161, 172 and 206.
Experiments conducted as to the removal of suckers after
topping tobacco, early instituted by Mr. H. M. Wachter, Superintendent of the Southwestern Test Farm, have been followe(l up by
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more careful experiments. These show a total average gain for the
years 1906-07 of 340 pounds per acre, of a value of$36ofthe properly
bUckered tobacco over that allowed to go without attention until
just before cutting. For the season of 1910 the gain amounted
to 193 pounds per acre of a valne of $20.07 for twice suckering, and
247 pounds per acre of a value of $24.53 for three times suckering.
Pages 302-3.
The opinion that prevailt>d among growers at the time the
work was undertaken to the effect that Zimmer Spanish has declined
in yield very greatly in th1s district, seems to be proved unfounded.
The experiments conducted by the junior author as to the time
of cutting show that it is unprofitable to cut tobacco before it is
properly ripened. Pages 308-314.
With the Zimmer Spanish variety a gain of 435 pounds of a
value amounting to $40.61 per acre was obtained by permitting the
tobacco to stand five weeks after topping, as against harvesting the
same two weeks aft~r topping, and a gain of 355 pounds of an
increased value of $33 per acre over allowing the tobacco to stand
three weeks after topping, as is the more usual custom. A further
increase in quantity with some apparent impatrment of quality was
obtained by letting the crop stand six weeks after topping. Pages
310-11.
These results show that the apparent reduction in the yield
of Zimmer Spanish is fully accounted for by the limited hand labor
devoted to the crop in recent years, in worming and suckering
together with the reduced interval allowed to elapse between topping
and harvest.
The curing sheds of the Miami Valley district are many of
them of very low form and relatively uneconomical construction,
since the roof area required for low sheds is so greatly out of
proportion to the amount of tobacco stored. Pages 312-20.
These sheds are furthermore adapted only to the housing
of medium height tobacco, !>ncb as Zimmer Spanish, which has
recently declined in price while the price of Seedleaf has increased.
Newer types of taller l>heds, with a greater distance between tiers
are indicated as likely to be necessary.
The average yields secured by the growers in the Miami
Valley d1strict during the past decade have not been high. These
tables are shown on page 325, and indicate the need for better
cultural methods.
The other varieties grown in this distr1ct in addition to
Zimmer Spanish are numerous, and are discussed on pages 339-350
of this bulletin.
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The work devoted to the breeding and testing of new
hybrid tobaccos has resulted in the production of such hybrids as
promise to give 30 to 90 percent increase of yield over Zimmer
Spanish and supply a filler tobacco of equal quality. See Tables
XI, XII and XIII, pages 328 and 330.
Careful studies of the cost of growing and value of an acre
of Zimmer Spanish tobacco in this district indicate quite a wide
range of cost and profit as well as production.
The data obtained from seven growers show an average
total cost of $44.94 per acre, and an average yield of 928.6 pounds of
a value of $92.86, giving an average profit of $47.92 per acre, as com~
pared with an average profit of $27.50 under the average farm
conditions. See table pages 335 and 337.
The estimated cost and value of an acre of this variety of
tobacco possible to be produced under the best conditions with
fertilizers and cultivation shows a total cost of growing amounting
to $60 per acre, with a yield of 1,250 pounds, having a total value of
$125 per acre, and an indicated profit of $65 per acre. Page 337.
Similar cost of growing and value of an acre of tobacco as
grown in the Medina~Wayne Wrapper district show an average cost
much higher than in the Miami Valley district, with much larger
returns, and am uch greater profit per acre under the more intensive
culture prevailing. Page 338.
Studies have been made concerning the varieties grown in
the Miami Valley and their comparative productiveness, as indicated
in the tables on pages 328 and 330.
Studies made concerning the origin of the Zimmer Spanish
variety formerly reported to be the result of a hybrid made by Mr.
Jacob Zimmer, of Miamisburg, Ohio, between Cuban and Connect~
icut Seedleaf show this to be without foundation.
From the past studies made it seems that Zimmer Spanish
had the same origin as the Connecticut Havana variety grown in the
Wrapper districts, and it probably is a selection or sport from
imported seed. Pages 340~343.
The inducements which formerly held for the culture of
the Zimmer Spanish variety because of its high price per pound no
longer hold, since Seedleaf and Zimmer Spanish have sold at
essentially the same prices during the last three years.
The study of market conditions indicates that through the
sale of inferior types as Zimmer Spanish the trade demand has
become reduced and the reputation of this variety for excellence
bas been greatly impaired. The time has therefore come for the
culture of more productive, and if possible, higher grade :filler
tobaccos. Pages 352~353.
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From observations made it appears that either some of the
Seedleaf types or some of the recent hybrids produced by the
Station win prove more profitable in the future than Zimmer Spanish.
The more detailed studies of methods and results obtained
by the tobacco breeding work are set forth in Bulletin 239.
Recently a test in a small way of primed wrapper in
Germantown indicates the possibility of growing such wrappers i:;.:;
this district. Pages 353-5.

