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TECHNICAL BULLETIN No.12 OCTOBER, 1927

UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

FERTILIZER TESTS WITH FLUE-CURED
TOBACCO

By E. (. Moss, Agronomist, Office of Tobacco and Plant Nutrition, Bureau of
Plant Indusiry, and Assistam Dirvector, Tobacco Branch Stalion, N orch Crarolina
Department of Agriculture; and J. E. McMusTrey, jr., Assistant Physiologist,
W. M. Lonn, Assistant Agronowmist, and J. M. Carr, Agent, Office of Tobaceco
and Blanl Nutrition, Bureau of Plant Indusiry
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INTRODUCTION

The land now used for growing bright or flue-cured tobacco in the
United Stetes covers an area of approximately three-quarters of s
million acres end produces, in round numbers, a little more than half
a billion pounds, or more then one-third of the total tobacco produe-
tion of the couniry. There is considerable fluctuation in the total
number of pounds preduced from year to year, owing largely to the
demands of the mmarket or the prices of the preceding year, but also
to a considerable extent to the seasonal conditions. During the last
quarter of a century there has been a rapid increase in the demand
for flue-cured tobacco in the manufacture of cigareties and for
export, and this has been largely responsible ior stimulating the pro-
duction of this particular type of tobacco.

The use of fertilizers in the growing of flue-cured tobacco has been
2 generel practice among tobacco growers for many years. The
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roper use of the various fertilizing materials employed in the pro-
Suction of this type of tobacco has been and still is & miuch-discussed
subject. Figures are not available as to the total fertilizer tonnage
used for bright tobacco, but probably the quantity used for tobacco
ranks close to the number of tons used for the cotton crop grown
within the bright-tobacco territory. As this type of tobaceo is usually
grown or. the rather weak light types of sandy soil in this section,
a liberal quantity of the proper fertilizing materials must be applied
in order to produce the gesired uality; but an excess of fertilizer,
especially one high in ammonia, should be avoided, as such fertiliza-
tion often produces an undesirable grade of tobacco. In order,
therefore, for the grower to obtain the largest returns from the tobacco
crop, yield and quality must halance. other words, too small g
quantity of ferti(iizer gives low yields, but s heavy application may
injure the quality.

Flue-cured tobacco iz grown in the southern part of Virginia, in
the north-central and eastern sectioms of North Carolina, jn the
eastern section of South Carolina, in southern Georgia, and in
northern Florida. The territory of southern Virginia and north-
central North Carolina, in the Picdmont section, is commonly known
as the “old belt,” whereas the w28 used in growing tobacco in the
Coastal Plain section of the Carolinas and Georgia 1s known as the
“new belt.” The old belt covers that portion of the Piedmont
section which includes the lower tier of counties of south-central
Virginia and the two upper tiers of counties in the north-central
portion of North Carolina. A large percentage of the total produc-
tion for this section borders along the North Carolins~Virginia
State line. The new belt includes Practically all the section directly
east of Warren, Franklin, and Wake Counties, N. C,, extending
almost to the coast in some places, and includes also the greater

ortion of that section south and southeast of Raleigh. Wilson,
%. C., is near the center of production for this section and is the
largest, loose-leaf tobacco market in the country. Marion, Horry,
Dillon, Darlington, Florence, Lee, Sumter, Clarendon, and Williams-
burg are the principal tobaceo-producing counties of South Caroling.
In recent years tobacco growing has become of considerable impor-
tance in several counties of the southern part of Georgia and a few
counties in northern Florida. The rinctpal area of production in
Georgin, however, centers arounid Coffee County.

In general, the differences between the tobaccos of the old beli
and the new belt are mainly due to the differences in the types of
soil upon which each is grown. The soils of the Piedmont section
are residual in character, having been formed by the gradual disin-
tegration of the underlying rock. Most of the soils in this section
are clayey, but some are more or less sandy, and the sandy type, as
a rule, produces the best type of bright tobacco. In the 5};&5&&1
Plain section, or new belt, the soils are sedimentary or transported,
having been brought down by the streams from the mountaivs or
hilf country to the west, and depnsited in the sea, which at that time
covered this entire nrea. A large percentage of the soils in this part
of the tobacco belt belong to the more sandy types of soil of the
Norfolk series and when naturslly well drained are considered good
soils for growing tobacce. It may be well to mention here that
care shouid be taken to avoid the unusually deep types of sandy

1
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goil, as they do not retain the soluble plent-food materials, especially
~ during seasons of heavy rainfall. Tobacco soils of either the Pied-
moat or Coastal Plain sections should have a rather sandy or sandy-
loam somewhat incoherent topsoil o a depth of 6 to 10 inches
underlgin by a sandy, sand-clay, or clay subscil. Such soils, of
course, are usually more or less deficient in plant-food supply,
especially nitrogen, and naturally they contain little organic matter.

rior to the Civil War it was a comnmon practice among tobacco
farmers, especially those of the old belt, to clear new lands avery year
or so, in preparation for the tobacco crop. In that period the newly
cleared lands generally produced a grade of tobacco which commanded
a relatively high market value, and the same holds true even at the
present time. As this practice of clearing new lands continued from
year to year, the forest or wooded aress in time became limited, so
that during the last half century tobacco growers have been forced
to return to the older cultivated areas. T%le older fields were more
or less deficient in plant nutrients and organic matter, so it became
necessary to supply these artificially in the form of commercial fer-
tilizers and manure. The importance of the plant-food elements
furnished by commercial fertilizers will be considered more fully in
the later pages of this bulletin.

EXPERIMENTAL DATA'!
LOCATION OF TESTS AND TYPES OF S0IL USED

During the last few years experimental work has been in progress
at several widely separated stations to determine the effects of the
various forms and rates of application of fertilizers on thagield and

%uality of tobacco. This work has been conducted by the Bureau of
ant Industry in cooperation with the North Caroling Department
of Agriculture, the Virginia and North Carolina Agricu]turalf Experi-
ment Stations, the Georgia State College of Agriculture, and the
Georgia Coastal Plain Experiment Station. The experiments have
been conducted at three points within the Piedmont region and at a
like number in the Coastal Plain territory.

The locations are as follows: 3 miles north of Chatham, Pittsyl-
vania County, Va.; 1 mile southwest of Oxford, Granville County,
N. C.; 4 miles south of Reidsville, Rockingham County, N. C;1
mile west of Timmonsville, Florence County, S. C.; 2 miles south-
west of Manning, Clarendon County, 8. C.; 2 miles northwest of
Tifton, Tift County, Ga.

The soils of the different counties in which the fertilizcr tests have
been conducted in the Aue-cured district have been classified by the
Bureau of Soils, and a brief description of the soil type used at each
location is given herewith.

The soils on which the experimental plots are located near Chat-
ham, Va., belong to the gravelly fine sandy loam or “gray lands” of
the Cecil series. When dry the surface soils vary from a gray to yel-
lowish gray, but when wet the color is somewhat brown or reddish
brown.  The topsoil is a fine sandy loam with an abundance of small

1 Credit is due the Iellowing-named individuals tor portivns of these duat, 18 indleated; R, P. Cocke, of the
Virginie Agricuiturm] Experimont Siation, for resglts at Clinthum, ¥u., for 101912 J. C, arl, lormierly
of this ollice nnd tha Virglnin Agricultural 'F.x]:urinmnl. Station, for results at Chathan [or 1015 st 1914 oo
st Tilton, Ga., for 1922125 E, i, Mathewson, foemerly of this offien, for results ut Reidsville, N, C,, for
13- 1121 Pack J. Melinney, lormerly of this ui!iuu, far rsults wt Reidsvile for 1922 nnd 1923; R, C. Thomas,
of titis ofMee, for 4 portion of tha results at Miton for 1025 nod 1026; J. P, Young, of this office, for resulia at
Timmonsville aud Manning, 8, C.



http:conduct.ed

4 TECHNICAL BULLETIN 12, U. 8. DEPT. OF AGRICULTURE

quartz gravel to a depth of 8 to 10 inch es, and is underlain by & rather
stiff or brittle red-clay subsoil for a depth of 3 or more feet. This is
not generally considered the best type of seil in this section for grow-
ing tobacco, but it represents the character of so0il on which most of
the tobacco is grown in this part of the State and covers about 16 per
cent of the total area of Pittsylvania County. Although the Cecil
series are usually well supplied with potash, the total nitrogen is
somewhat deficiant,

TaBLE 1.—Chemical analysis of seil from unfertilized plot, Durham course sandy
loam, Norih Caroling Tobaceo Branch Station, Ozford, N. (.

{Sampla No. 2589, plot No. 8, surfues sail fo a depth of 624 inches, walghing 2,000,000 nounds per acre.  Analy-
sis by North Curaling Agrietdtural Expaoriment Stution]

Quantity of
Percent- | constitu-
Plant-fosd vonstituents age of con- | onts per
stituents acra
(pounds}

MWitrogen [N7__ 3 400
Phosphorie n)ci - - . 1,40
b1

Potash (Ka0 . 5, 520
Lime (CaQ) . 2, 560

Although of residual origin, the soils of the tobacco experiment
station near Oxford, N, C., are sandy in cheracter and contain little
organic matter. The soil is derived mainly fror granite composed
chiefly of quartz and feldspar. All of the fertitizer tests in the gen-
eral series (Table 10) and the potash-magnesi:. plots (Table 12) are
located on the Durham coarse sandy loam. The open, porous,
quartzlike topsoil consists of a gray to vellowisli gray and sometimes
whitish coarse sandy loam to a depth of 8 to 15 inches, and is under-
lain by a yellow to pale-yellow heavy, coarse sandy-loam subsoil
which grades rather abruptly into a coarse sandy clay, becoming
somewhat mottled in places. About 13 per cent of the soil area of
the county belongs to this particular type. Table 1 shows the chem-
1cal analysis of the surface soil from an unfertilized nreq in proximity
to the general fertilizer and the potash-magnesia test plots. The
hydrogen-ion concentration of the soil from the fertilizer-test plots in
the general series is shown in Table 2. The unfertilized plots on each
field were sampled and & composite sample made for each field. The
samples from the ends of the plots to which dolomite had been added
were kept separate from the ends receiving no dolomite. These
semples were taken and determinations made electrometrically in the
spring of 1926,

TasLe 2.—Hydrogen-ton concentration of s0il from unfervilized plots with and
without addition of delomite, Durham coarse sandy loam, North Caroling Tobacco
Branch Station, Uxford, N. C.

[Sutnpled and anajyzed by L. G. Willis, 50l chemist, North Carclinn Agricultural Frperiment Station]

No
Field No. dalomite | Dolomito
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The special potash tests (Table 11) are located on the Durham
sandy loam, and are situated on a different part of the farm from
that occupied by the %eneral fersilizer and the potash-magnesia plots.
The topsoll consists of & light to yellowish gray, rather porous, sandy
loam to r depth of 8 to 10 inches and is underlain by a 4 or 5 inch
stratum of rather heavy, light-colored soil, which passes inic a heavy
yellow sandy loam to sandy clay, which may be mottled in some
areas. Durham sandy loam is derived almost entirely from granite
rock and when naturally well drained is considered one of the best
types of soil in Granville County for growing tobacco. The Dur-
ham sandy loam occupies a little more than 6 per cent of the total
soil area of Granville County, but is probably the most widely dis-
tributed of the Durham series.

The soil near Reidsville, N. C., on which the various fertilizer tests
{Tables 8 and 9) with tobacco were located for a number of years, is
of about the same general character as the soil described above for
the special potash fests at Oxford. During the earlier period, begin-
ning m 1912, tests with fertilizer (Tables 6 and 7) were conducted on
another field, the soil of which belongs to the Cecil series and is
similar in character to the soil of the experimental field at Chatham.

The soil on which the tchacco experimental work has been con-
ducted at Timmonsville, S. C., has been classed as Norfolk sandy
loam. The topsoll varies from s medium to a rather coarse gray
sand to loamy sand jor a depth of 4 to 6 inches and is underlain by
a pale yellowish loamy sand to sandy loam of about the same tex-
ture, which extends to a depth of 10 to 20 inches; then passes rather
abruptly into a light and sometimes mottled sandy clay. Norfolk
sandy loam is the predominating type of Florence County, and the
Norfolk series represents most of the soils of this entire section.

The soil vsed in the tests in Clarendon County, S. C., is of the
same general character as that on which the plots are located at
Timmonsville, differing from the latter mainly in degree of fineness
of both the surface and the subsoil. The soil of the experimental
field near Manning is of a somewhat finer texture than the soil at
Timmonsville and has been classified as Norfolk fine sandy loam.
The field is practicelly level, but well drained, end varies from 15 to
20 feet above the normal water level of the near-by streams. About
9 per cent of the soils of Clarendon Counfy belong to the Norfolk
fine sandy-loam type.

The soil of the experimental fields at the Coastal Plain Experiment
Station, Tifton, Ga., is fairly uniform in general character and is
slightly rolling. It is a grayish, rather coarse, incoherent soil which
easily absorbs water. On account of the topography of the land
and the open character of the soil, there seems to be little necessity
for artifictal drainage. In a survey made of the fields occupied by
the various tobacco-fertilizer tests the soil has been separated into
two types, namely, a light-phase Tifton sandy loam and a heavy-
phase Norfolk sandy lecam. The Tifton sandy-loam type of soil
covers more than half the erea of Tift County, whereas the Norfellk
sandy loam occupies only about 11 per cent of this area. The sur-
face soil of the typical Tifton sandy loam is a grey, medium to coarse,
sandy loam for a depth of 6 to 12 inches and carries considersble
quantities of iron gravel or concretions. At a depth of 6 to 12 inches
below the surface the subsoil consists of a yellow or orange-yellow
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and semetimes rather sticky sandy ¢lay. A smuall quantity of iron
coucrotions is often found in the subsoil. The Norfolk sandy loam
at this location is a hoavy phase of ahout the same characteristics
as those described for the soil used at Timmonsville, 8. C. The
principal difference between the Tifton and the Norfolk sandy loams
i this particular eres is the presence of iron concretions in the
former. The soil of the experimental fields as & whole is in reality
of an intermediate type bordering between the more typical Tifton
and Norfolk sandy loams, and there might well be ({L%erences of
opinion 8s to the series to which the soil properly belongs. Too
much importance, therefore, is not to be attache to distinctions
made iz the classification of different parts of the experimental field.

Tobacco-fertilizer tests have been conducted at Tifton from 1922
to 1926. Some of these tests were located on soil vlassed as Tifton
sandy loam, while the soil on which others were located has been
classed es Norfolk sandy loam. The percentage-composition tests
begun in 1924 (Table 16) were located on the heavy-phase Norfolk
sandy loam in 1924 and 1825. In 1926 these tests were shifted to
another field, the soil of which has been classified as a light-phase
Tifton sandy loam. In the years 1922 to 1924 the potash plots
(Table 18} were located on the heavy-phase Norfolk sand loam, but
In 1925 and 1926 these tests were located on the light—pﬁase Tifton
sandy loam. From 1922 to 1926 plots 1 to # of the tests using
ammenig from different sources (T&b?e 18) were located on the heavy-

phase Norfolk sandy losm, wheress plots 5 to 20 of the same series
were located on the light-phase Tifton sandy loam. The fertilizer
tests in combination with cmp})ing tests (Table 15) were located on

the light-phase Tifton sandy loam during the entire period. The
percentage composition tests begun in 1922 (Table 17) were located on
the heavy-phase Norfolk sandy loam throughout the period covered.

WEATHER CONDITIONS

There is ususlly sufficient rainfall over the bright-tobacco territory
for ordinary crop requirements, but this does not always come at the
right time to supply the growing plant with the necessary water,
Some years are very dry, especially at the critical period of growth,
while others may be unusually wet during that same period. Either
extreme materially affects both the weight and the quelity of the
leaf. Weather that is too dry and then too wet, especially when
the plant is nearing the ripening stage, often causes what is commonly
known as second growth. Tobacco plants which have msade this
so-called second growth ripen very slowly and are usually hard to
cure, sven to & fair degree of quality. As a general rule, however,
tobaceo plents produce heavier yields during the seasons of rather
limited rainfall, or during the so-called dry years. When the rainfall
nas been heavy or excessive during most of the growing period, the
leaf is usually thin, light, and chafly, and the yields sre much lower
than during the comparatively dry seasons. The ideal growing ses-
son is one in which the temperature remains relatively high and the
rainfall is sufficient for the plant to make rapid and uninterrupted
growth from the time of transplanting until it reaches maturity. As
practically all of the tobacco soils of the flue-cured district receive
an application of fertilizers just prior to teansplanting or about that
time, the amount of precipitation which follows during the spring
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and summer months is a very important factor. Heavy rainson the
lighter types of soil, especially during the early part of the growing
seasont, either wash awsy or leach out & consiXerable quantity of
soluble plant-food elements, particularly the soluble nitrogen or
nitrates and oftentimes some of the other soluble nutrients which
have been supplied by the fertilizers, causing the plant to make s
rather poor growth and show lack of green color. During the ex-
tremely dry years, on the other hand, there may be insufficient
moisture to dissolve the plant foods supplied by the fertilizers, and
this of course reduces both yield and quality.

The rainfell records in 10-day periods for the growing seasons and
the monthly records for the fall and winter months at the different
stations, or 8t points near by, are given in Table 3. The arrangement
of the data by 10-day intervals serves to show approximately the
distribution of rainfall through the growing season.

TasLe 3.—Rainfell ot Danvills, Va., Reiduille and Hendersor, N. €., Florence,
8, €., and Tifton, Ga., for 10-day periods during the months March to Seplember,
inclusive, and lhe loial monthly precipitation for January, February, Oclober,
November, and December for the years shown

[Data In inches; T. = trace]

Danvitle, Va.

Month and 10doy period (Uetes inclusive)
1011 1812 %13

January totnl . N 2,08
February total . - 4.12

1.30
578
2.84

4

April .

D70 L1 U Crmmmeccmaasaann . . .85
.76
2. 18
3.78

L84
2,20

.
k-4

R
#95

|

~

BEE (8

Py
[
=~

0 °..
B &%

] g g

B|REB R B

Cetober tota]
November tot:;

B bk i

Tatal for yoar

'
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TasrLe 3.—Rainfall at Danville, Va., Reidsville and Henderson, N. ., Fl-larence,
8. €., and Tifion, Ga., elc.—Continued

[Datn In inches! T.=traco)

Reidsvilie, N. C.
Month snd 10-
day poried

PG 1 1917.|. 1018

Tanunry total .. E . 4.31| 592
February totad__| 4. X X 8 2 .51

March:

.73 | 1.38
L35 it
2.3

a8

18§
.19
.12

1%

245
Bul
L

3.00

Total ____

August:

11t 20
21 60 Blam..

Total... .

Soptomher:
1t 10

-

=

g 2RE 2| knE

Todal. ..

Cotober total..__
Novemrber totnl,
Decamber totul.

Totnl for
YOH e

Foad

o

234 8| 5ex

s
bl
fad

5
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TaBLe 3.—Rainfull af Donville, Va., Reidsville and Henderson, N. €., Florence,
8. €., and Tifton, (a., ele.—Confinued

[Data in ioches; T'.=tracs)

Henderson, N. C.
Nonth and 10-
dny period

197 | 18 | 1019

§

w
<]

Jaonunry totol. . 3 . . 5. 28
.67

4,
Fubruary total.. Y

ol
-

. P

&

428 [8|=e% [s12XE

0| e

Qetober total...
November total |
December Lotal.

Total for
year 45 14

51290°—27—2
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Tavte 3.—Ratujoll at Danville, Va., Reidsville and Henderson, N. €., Florence,
8. C., and Tifton, Ga., ele.—Continued

[Data [n inches; T.=trace}

Florencs, 8. C..

Month ond 10-day
peried
1916 1917

January total
Fubruary total

March:

o

-
aga || &y

%

)
=85

(=
v | b
-

61
i}

453 . 4.47

Beptembut:
Ttol0____ . . L - 1. 30

-H 140
115 . .20
2.35 3 5.90

zgo| 100 230
.00 1 1.77
235! L 8. 04
Tolal for year..._. . 5122 | 4618 - 5214

1 Rainfoll not recorded for Januery, February, and March, 1972,
* Reeords not available for October, November, and December, 1926,

The Weather Bureau stations nearest the different experimental
fields arc as follows: Danville, Va., 15 miles south of Chatham;
Henderson, N. C., 12 miles east of éxford; Reidsville, N. C.; Flor-
ence, S, C., 11 miles east of Timmonsville and 40 miles northeast of
Manning. The data in Table 3 were compiled from the published
records of the Weather Bureau with the exception of the rainfall
records at Tifton, Ga., which were furnished by the Coastal Plain
Experiment Station.
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METHODS FOLLOWED IN CONDUCTING TESTS

. The composition of materials employed in making the various fer-
tilizer mixtures-used for the tests 1s given in Table 4. There were
slight, variations from season to season and for the different locations
from the percentage composition as given, but the percentages shown
in the table are an accurate indication of the average composition
of the materials used. .

TasLe 4.—Average content of principal constituents of materials used in micing
Jertilizers and for liming

Percentage composltion

Eined of fertilizer malerial
Ammoninl Potush Mngnesin
{NHi)

Precipitnted bone
Ackd phosphat
Buslg sleg

Ras hone meal
Stablo menare., .
Cottonsecd moal
Dried blood
Nitnite of sodu_. ...
Ammonium sulphste

Qerman sulphsto of potash_ .
Gurman muriatno of potosh
Asmerican sulphatc of potash
American muriate of potash__.
Suiphats of potash magnesia e 12,6
Kabnit — . . 0t 12.2

Dolomite . 7.6

The materials used In the various tests were mixed a few days
prior to their application in the field. The mixtures were applied
i the drill, and the quantity for each row was weighed, so as to
insure & uniform application. The distribution was made by hand
in & furrow opened for the purpose, after which the land was ridged
for transplanting the tobacco. The tobacco was generally trans-
planted by hand after & rain or natural season, but In some years it
was necessary to water the plants when transplanted. The ferti-
lizer was usually applied in the field a week or 10 days prior to
transplanting.

In fertilizer formulas given in the following pages the phosphoric
acid (P.0;) is expressed first; ammonia (NH,) second; and potash
(I,0) third. For example, the formula ‘“8-5-10" signifies that the
fertilizer mixture to which it applies contains 8 per cent phosphoriec
acid, 5 per cent emmonia, and 10 per cent potash.

The yields snd values given in Tables 5 to 19, inclusive, were
obtained as here deseribed. In general the cultural and other prac-
tices of handling the crop were sbout as used by the grower of this
type of tobacco. The tobacco was harvested by the cutting method
at Chatbam, Va., for the entire period reported. This method was
used in the earlier years at Oxiord and Reidsville, N. C., but in
later years at these localities the priming method of harvesting was
used. The priming method of harvesting was used at Manning and
Timmonsville, 5. Cg., and Tifton, Ga., for the entire period reported.
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After harvesting and curing, care being taken during these operations
to keep the tobacco from the various treatments separate, the leaf
tobacco was graded and weighed. Those grades which were of about
the same quality were run togsether and “old on the loose-leaf ware-
house floor. The weights and prices obtained in this manner were
used in making calculations of the yields and gross values per acre.
 The plots used ranged from one-seventieth to one-twentieth of an
acre in size. Most of the plois were one-fortieth aere in size and
were replicated as many times as conditions permitted. In some
experiments a treatment was represented only once, and in others
it was represented several times. An extrs space of 1 to 2 feet was
always sllowed between plots. In some cases the tobacco was grown
in a rotation with other crops; in other cases it was grown in con-
tinuous culture. .
The yields in pounds of leal per acre show wide fluctustions from
year to year, due to weather conditions, but as a rule they are fairly
consisten$ in showing differences between the various treatments. The
ross value per acre shows an even greater fluctuation than the yield
in pounds of leaf, and the differences may or may not be in the same
direction as differences in yield. This is due largely to the fact that
merket demends for the crop each season vary considerably and also
to the effects of weather conditions on yvields and quality. Eowever,
the gross returns for the various treatments are generally consistent
in showing differences in the same direction, at least as to the broader
differences. .

TABLE b.—dcre yields and gross values of leaf fobacce in lests of fertilizers from
different sources and af different rales, wilh and without lime, at Chatham, Ve.,
18101514 '

Frihe yields nod gross values shown in columns 7-13 record tha otiocts of buliders' lime npplied broadeast
in tha spriog st the rate of 1 ton to the nere it 910 and 1911

Fartilizer trentinaat

Troats
mont Rate Saurce

No. | pormula &'};
{pounds) Phosphoric acid Ammonia Potash

| d

- Drledbloed ... To.
PRI | S Nong,
..... . «-—---.| Bulphate.

Acld phosphate .
o -4 1 " Do.

i Unfettitized plots, aversge of dupllicates; other treatments not duplicated. I Factory-mizsd goods,
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Tasne 5.~—dAcre yields and gross values of leaf lobacco in lesis of fertilizers from
different sources and al different rates, with and without lime, af Chatham, Va.,
1910-1914—Condinued

Aers yield of tenf tobaceo (ponnds)

i e
Thonued i Uaitmed

Averngo

1810 | 1310~
19i2 | 104

10

540
480
58]

000
i
820

T

mmmuema] Iy

BEELEEY

(=]
=1
=

ot —
9T 1,010
783 B854
BSY BO4
870 aa

EISF

Acre valua of lenf tobneeo (dollars)

&5

ZOBRTEIBBUD

a4
g8
o

BB
SHRgRNasgNngd

ol
L

BLE;

g
Bufoam
HBEEHRIS

OHREEE RS
SgnsRaNaS

BREEEBEEa
REriypIo®

5@
BREIIREBREBFRGRLUY

[

- =7

40,37 23,
--|115.07] 1 34,71
04,38 52,50 1
.| B.5B] 42,40
124,20 3 13. 15
108, 53 5265
123.08| 08,20
111.06) 56.46

tn
FEEEBEe

=i
I
pi.:....
[

]

e

=

35 110.46 76. 40]
28

97.3
(3. 211
105, &il

SRERN!
BI5E5

NEREBEReEnShakre

T Low lyiulds eaused by ?oor stonds,
+ Fertilizer formmiy for this yesr, 8-3-7,
s Pertilizer formula lor this year, 8-4-7.

TESTS AT CHATHAM, VA,

Table 5 shows yields and values of tobscco obtained on plots one-
fortieth acre in size at Chatham, Va., for the years 1910 fo 1914
inclusive.? The numbers of the different treatments given de not
represent the same location with respect to ome another for the
different years. A given treatment was always located on the

+ A summary of o portion of those results and these of similar Lests for later years ot the same location has
heen publishied, See HUTcREsoN, T, B., and BERGER, D. J, EXPERIMENTS WITH BRIGHT TOBACTO AND
OTHER ('ROPS CROWN ON DRIGHT TODACCO FARMS, Va. Agr. Expt, Sta, i, 238, 1% p., illus, 1923,
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saine plot when tobacco was grown on the experimental field. To-
bucco was the only crop which received fertilizer in the rotation.
The rotation used was tobacco; wheat; two years of clover, timothy,
and redtop; corn; thus making a five-year rotation. The  lime
treatment as given was applied to one-half of each of the original
plots, which were one-twentieth acre in size, thus giving one-fortieth
scre for each treatment. Builders’ lime was applied broadcast in the
spring in 1910 and 1811, at the rate of 1 ton to the acre. The lime
effects shown for 1912, 1913, and 1914 resulted from the previous
limings.
TESTS AT REIDSVILLE, M. C.

Table 6 shows yields and gross values per acre of tobacco grown on
plots one-twentieth acre in size near Reigsvﬂ.[e, N. C. The numbers
as given do not represent the seme location of plots with respect to
one aprother for the different years, nor do they show the srrange-
ment of the plots. Each individuel treatment, however, was always
loceted on the same plot when tobacco was used in the rotation, this
being the oniy crop fertilized in the rotation. The rotation practiced
wes tobacco, oats, and one or two years of herd’s grass (redtop).
The yields in 1912, 1915, and 1819 were obtainod from plots located
on the same gres; in 1913, 1917, and 1920 the tests were located on
a second area; and in 1914 and 1918 the tests were located on &
third area. The yields for 1818 are omitted because the scries for
this year was not 1n the regular rotation plots.

TaBLE 6.—Acre yields and gross values of leaf tobacceo in fertilizer tests al Esidsm'lle,

C., in stuted years

[Rate of application 1,800 pounds per acre except as noted in text and footnote 1

Agre yivid of leal tobuece (polinds)
Fortilizer

Treatmeni Mo. lorimula

1014 1815 1918

515
21
684

1,158
1,341
901

HREEEEIES

COATS Average by flalds

1912~

18135, 18 1912, 1913,
1812-1914 o0 1985 5 lore ool oty spo0|1914, 1918
1918, 1620

-1

! In treatment S only 900 pounda was used; during $918-1920 treatments 2, 3, und 4 received only 800 pounds
ol tha fertilizer shown in the formuiay,
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TaBLE .—-d ore yields and gross values of leaf tabucco in fertilizer lests at Reidaville,
N. C., in slated years—Continued

Acre value of 1zal tobeeeos {doliurs)

Fertilizer
formuin

Trentment No.

&
=4

1914 1816 1818

B

BRI
SRRRERERS

gEzREIRRR
EHERRERER

3]

SEEAERERE
RBREemiERg
mrze@usus
g2

2ERIRRIBR

Averuge by yYenrs

1912-

135,
1012-1914) hygl 1619, 1820 1915, 1914, 1918
1017, 1018, ' 101 7-1B20| |

IIh17 | ITLOT . 3
111,33 | 203.88 425, 13 P
I4B. 83 | 248,60 . . 162,36
. 173,76 | 292,68 . 175,65
10596 201.50 | 388,63 238,70
106,57 | 20498 | 440.83 X . 243, 49
2141 | 2i6. 41 | 459.40 L . 265, 08
122 13 | 232,56

88,20 | 181,85 3562 180 42

Acid phosphate was used as the source of phesphoric acid (P20;),
dried bloed as the source of ammonia {NHjy), and sulphate of potash
as twe source of potash (E.0Q), in all mixtures reported in Table 6.
The rate of application was 1,800 pounds per acre except for treat-
ment 9, where 500 pounds per acre of factory-mixed product was
used, the sources of materials being unknown. During the period
1818-1820, treatments 2, 3, and 4 received only 800 pounds of the
fertilizer shown in the formulas. The yields and value for treatment
g for the years 1913, 1914, 1915, 1917, and 1918 are averages of
duplicate treatments. ‘

Tasne 7.—Aere yields and gross values of lcaf fobacco in fertilizer lests using
ammonia from different sources at Reidsville, N. C., in siated years

[Formula, 844; rate of appHaation, B0O peunds per acraj

’ Acre yield of leaf tobaecco
(pounds)

Acra value of leal tobacco (dellars)

Avers
1915 1918
! [

515 52| 454 3 52 67) 132 64| 203. 14] 108. 14

809 944 88D 3 ) 75 50) 222, 161 431.00| 172. 77

A55{1, 0B1) 950 , 78| B5. 57] 248.37| 656. 10| 227.09

778) 1, 0581, 020, 08, 45 274. 16| 730.00) 242 81
!




16 TECHNICOAL BULLETIN 12, U. 8. DEPT. OF AGRICULTURE

Tapin 8.—dcre yields and gross values of leaf tobucco in fests using polash from
dijjerent sources and al different raics al Reidswille, N. C., 18131923

[Rate of applieation, 800 pounds per nere)

Fortilizer trostment | Aore ¥iu] of loaf tobueco Acro value of leaf tobacco {doflars)

Plot
No.

For- Source of Aver-
mula potash 119 1920’1“21 1922 1919 | 1620 ‘ 1921 ] w22 | 1w S0

B0 | Nome ... ... S4) 508| 372 1] Z0.87 2734 il 55; 116,37

}B—a—l}f{sulp!mm o2l 777 BTG 357,75 33.347 T4.H 140. 86} 137, 04
4\Murinte B57] 877 424 620 OB, 85| 90.34[ 37, 147. 58/ 153, 02

}3_5_3 {Sull)h.atc 5768) Mg} 333 30, 52| 22,86 8213] 1845 144, 28] 118. 03
Murisle ... B3l oar 210,40 6752 €1.68 . 00) 180, 28; 123,78

50 | Nooeo .. 5701 B24) 342 B0.30y IV. 98] a8 18] 4700l 70, 20

{Sulphuta Bi1| 482 T 350. 85 37, 74| 02 B 100 33, 14499
Murinte.. ... E3| B3l G 82 30T, 61| 124 83 102 26 ) 144, 13| 176. 85

Sulplele._____ Biir 481 T50 ZIL 2 40,94 GO o) . 205, 95 130. 94
510 . i

fe-5-134

SO B o M W e

Muriate______ B 030 860y 380, ¢l 118, 38/ 105, 73| 215. 19 181, 21

}3.5_0 Nong 893] 464 658: 240 ¢l 2407 010w 130. 63} 10D, 50
ommmeoee GE4] 429 603 m.aﬁl 23,240 48.84| 5 08 134.08 w@.4u

}5_5_1% {Euip_lmtu 628 824l 403 053] 34532 33,48 TE. 39 145, 35 124. 99
“[\Muriats. THG| BUd: 200 088; HXL G 7057 4. 30 1751 155, 13

}3_5_3 Suiphate, a6 87 8 A A3LTN OBLGA 1437 168.39) 12030
Murlatu., T0Y) 876 551 ?T’.-'{ 408. 58] 8408 7781 . 181, 16 170. 82

850 428 543, 416, 084 525 206.78f 15,42 37.48; 3 100, 33) 101 24
I

}8—5—4}4 Sulphate._____| 7000 760| Su0f 5051, 080 Bzl 473, TSt 42 74 70, 55 190.33; 154 50
" uriste.__.._f 7440 BB1Y HOT| 690°1,051)  A30[ 495 65‘ 100.73) 8049 . I, 49] 106, 55

41788 5I3[L 034 ThT) 432541 37.537 65.36) 4R 24f 103.25' 155,57

-

]

-
o

s
=

-
|

=
oo

=
=

? }3_...,_10 Sulphbate

760
{M uriste, B, 154 G 704]1. O6ul  WBG| 534 OG] LU, 30 80, 85] 113, 10| 184. 38; 210 16

R |50 | Kone___......| 710 700;8‘5 316,

TaBLE 9.—Arre yields and gross values of leaf lobaceo in Jertilizer lests using potash
Jfrom differeni sources, in combination with calcitic and dolomilic limesiones, at
Beidsville, N'. C., 192{-1928

r‘,B‘.!.[ 686) 419.52) 15,05 7L33| 08.80] 144.88) 143,92

Fertilizer trentment Avre yield of leal tobmeco Acre vuiue of leaf tobaceo
(prounds) {dollnrs)

Source of potush li]::;ggo"’fu 22 021 | a0z I 1923

136. 60 | 212 45 | 247 32
Awnerican murinte___. 4N BSO | 0L 10| 270, 57 22500
140,01 ] 185 G4 | 287, 34

IIL74 | i50. 18 | 254, )2
Qerman murinte ] - - ; DIT. 08 | 174,29 ° 244,25
T3 IL ] M. 2 ) 266, 74

: I74.70 | 24801
-Ammeriean stlphata___ | - i Tl 115,41 | 25374
i " 7. 1GE, GO | 2H0. 56

l 184,51 | M6 76
Qerman sulphate {20 3 144, 70 | 230,07
| 175.50 | 240,37
R | 1,206 . 209.74 | 242 17

Sulphnte of potush * - .
3 LM | &30 ¢ OR.80 | lgn.78 | 110 B2
} magnest i Ly | Bwss | 1vmsn | 28088

1,384 7.5 5. 16
1, 366 ) 25,40

3 1, &8 5 2. 50
Koty i ] i
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The comparison of tests using ammonia from differcnt sources is
given in Table 7 for Reidsville, N. C. This table was compiled for
the years in which the respective treatments were represented. The
plots were one-twentieth acre in size, and the treatment numbers do
not indicate the location of plots in relation to one another. The
rotation used was the same as that given for the plots in Table 6.
Plots receiving treatrnent were fertilized at the rate of 800 pounds
per acre of an 8—4-6 mixtine. The phosphoric acid was derived from
scid phosphate, the ammonis from the sources indicated, and the
potash from high-grade sulphate.

The yiclds and values reported in Tables 8 ar.d 9 were obtained from
lots one-seventieth acre in size, located near Reidsville, N. C.
hese tests were carried on, for the perieds shown, in continuous
tobacco culture. The plot numbers show locations of plots with
respect Lo one another, and their arrangement was In & series shown
by the numbers. The limestoues used were finely ground and applied
in the drill at the rate of 1,000 pounds per acre before transplanting
the tobaceo. The plots shown in Table 9 received 800 pounds per
acre of an 8-5-414 formnula. Acid phosphate was the source of
phosphorie acid and dried blood the source of ammonie in tests given
in Tables 8 and 9, the sources of potash being as indicated in the
tubles. All plots in Table 8 received the formulas shown at the rate
of 800 pounds to the acre.

TESTS AT OXFORD, N. C.

Tobacco yields and values in the series at Oxford, N. C., testing the
percentage composition, rate of application, and sources of fertilizer are
shown in Table 18. The cropping system followed during the period
1913 to 1918.1inclusive, was as follows: First year, tobacco; second year,
onts cut for hay followed by a cnteh erop of cowpeas turned under and
field sceded to crimson clover; third year, crimson clover turned under
for corn, which was followed by arye cover crop. The rye was turned
under in the spring for tobaceo the fourth year. The oats received 100
pounds of nitrate of sods broadcast on all plots in the spring. Thegorn
received a mixture of 100 pounds of cottonseed mesl and 200 pounds of
acid phosphate at planting time and a top-dressing of 100 pounds of
nitrate of sode about the {ime the corn began to tassel.

51290°—27 3
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TapLe 10.~-dere yields and grose values of leaf tobaccy in lests of feriilizer from
different sources and at different rates, with and without dolomitic limeslone, ul
Ozford. N. €., 19181924

[An =sterisk (*} in connvetion with volumn numbers {27-32 and 54-50} denstes that ground delomitic me.
stone was applied brondeast at the rate of 1 ton per bore 30 to 40 days prior to transplantiog the tobaceg,
{n the other cuses (Unstarred) no dolomitic Hmestone was used}

Fertilizor treatment Acre vﬂll%ggf lﬁﬂi tobsico

Seurree Fiald Aver-
age,

. 193~
Phosphoric uchl Ammonia Potasl:  [3,101311,1914 12, 1915| 1815

Vokuown Unknown - Unknown_
Acid phosphate) Nitrate of sods (%), | Sulphate
ammogium  sui-

Eg

__-do,
--do,
do,
.-do M do
Cottonseed mend ta,
Nitrate of sodn__..._
Ammeoniom suiphate].__do_
Drisd blood _du
Nona. --| Nong
Avid phosphntel i Sulphate. .
Basi¢ siug & do
Ruw bone men)
Acid phosphate
None
¢ Acld phosphate

8

PERERELINRABRSES

-

-HE8EE28E

2EE

o
o

Supnaine

oA ) Oy BN e G D

HEz3

=
-
Ll

BRERuRENEgaRpEsy

SERER

B0
Bried blood
S Nony,

Acid phosphuote| Driwl blood Sulphate__
Bogic slag do ___dao

Ruow bone meal do

Adcid phosphatel dao
do__.._..
._-de,

=

BUREER
HRERRNENERE

GAERSE

i
N

BRRRASZS

PRAYRSHERLR

R

[y

BE
arEagensca
|

Biw

da,
Murinte,_ |
i oW
Nitrate of sode (34), | Sulphate .
ammobium  sul-
phute (34), cotton-
seod  meal (35,
dried hlood {3s).
Dried blond do
Mitrute of sode --do
| Coltonseed menl. __|___do__.___.
Ammonium sglphatel
Dried blood

sHg

800
B
800)
B
800
BiM:
8O0
S0
0
£00
880]
200
800]
800
409
000
=00
200
B
S0

ERERENEY

Nane. ...
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Tannp 10.—dcre yields and gross values of leaf lobacce in lests of fertilizer from
differsnt sources and al differend rates, with and withoul dolemitic limestons, gt
Ozford, N. ., 1913-1924—Continued

Farti-
lizer
formula

Apre veloe of laal tobaceo (dellars)

Field

Aver-

e,
1818~
el

132 43|
01,96

1649, 02
168, 54
152 79
110,12
120, 34
156, 45
210. 84
162 40!
143. 99

17. 50
200 £
M. 47
16410
170. 78
110, 30

43.75

8026

162 97
T

50. 98
270, BG|
305, §2
302 42
2, 58
249. 30

143, 60)
158, 32
143, 02
145, 47
342 57
144, B2!
168, 71
148. 37
193, l.'vl'll

214, 43| 413. 68

BEESC2ERES
ASBEEREISHLS

8
&

11,80
121. 70|

. 122, 30,

85. Bﬂi
a5, ml
54, 80

152. 60

tn
B

LEREES

.
BEF
S
[=E—J—]

EREIZIBHES

174, 00

=

HEESEZEREINEBESE

=

39. 60

187,85
10L 40
121,95
0L 20
102, 38

3046, 58|
20.72
247, 22

134. 5
174, 27
194, 33,
128,73
113. 53| 152, 65
MR, 00 222 )]

26,05 3. 60| 47, 60)

48 00|
54. 70
83,00

7.10,

182 48

7| 135E. 88
7| 189, 60,

171. 84
142, 08
144. 72
AH, T2

54,00

a7, 80,

—

ERRSRE] ExRaNYBeuRAsE

EVEBEEE
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£
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Tanne 10— Acre yields wnd gross values of leaf tobacce in iests of fertilizer from
different sources and at difierent rates, with and withoul dolomttio limestone, af
Ozford, N. (., 1813~ 192/—Continued

AN asterisk (*v in connection with column numbors (2732 nod 54-5Y) denotes that ground delomitie
Hmestone wos nppled broadenst nt the mie of 1 fon per avro 30 ta 40 dné;s prior to transplonting the
lobseco.  In the other cuses {unstarred) no dolomdiie Ymesteos was nsa

. Anre value of leal 10bases {dollnes)
Tlot li‘;:rti- i J
Moy,

! Av by Fiald
r CAver - Aver- erage by field fol Aver- | Aver-
ormul g, g, - uge,
B - T1E
. 124 i 124

L, 1, :
wh e |t 2y

=10 167,12, 140, 29
~HF L34, 71 197, 1A} 17460 L) 2
-10; 18t.32) 10528 162, 33! LI, 50
=10] 135 45} 125, 65] 182, 13, 124w
G -10] 151 401 15 210 246, 61 144, 50|
B-3%3-10] 198,68t Biss. 17} IS5 2] 137,30
B-ATE-10, WOURf W27 132,400 G535
B-5 -10] 121,447 124 R5: 171 67, 122, 62
-0 516 TS s AL 0!
~10) LT A8 16, 420 165, 80; 140, 20i 7 .
-100 158,36} 1AL 76 2013 55i 133, 52 124, 40
=1 14521 niT O 182,880 129 ARt 104, o3 114, GO
L4 01 19080 14853, 116061 128, 30
W44 81L& 197,500 B, 42 &6, 40,
841l 56300 86,30 47.34 al.ond 26, 210
S HIZ000 U101 190,28 o6 5 5. 00F 124, 6]
LIS 1 S L6, 20/ 207, 301
WL2IE 27,760 w05 28 60 32 90|
185, 15[ V37, 12 183, 24 15330/ 1358, 20 225,
1 184 05T 7. 66 2 114.20| 50.30; 21552
DR 52 1, 70 12580 62 70] 218, 64
;153 47 192030 140, 70| 108. 30 268. 64
T 1717 131, 604 108. 10
124, 790 106, 7 132, 200 120, 50) 194, B3
130, 10] 214.95 12745, 175,700 103.30] 232,
120, 081 162, 57| 127, il Y1.20; 141, 00f 212,88
177, 12) 7. 50| 150, 13- L85, §0i 128, 70p 240, ;
. .._-| 107201 100.70( 214, 56
G MAEN 12202 162, 45 12174 TA87| B4 407 O7. 50| 212 88
102471 136, 17) ITT.86] 136,200 04.46] 06.60; B5.40] 207,
.. 152, 5A0 190,061 106, 18) 130,86, 120,24} 185, 00; 142, 80: 199, 20
o SRa3g-100 121801 8527 132,10, 804D T0.410 05,80 126, 70} 197 7
| B5 O 10 12551 LR 21U IS IZL 400 05.40] 118,00 134, 60 164, 80)
.| &6 -1t 1T L0 23 60 101 a1 13821 TIOR3 10 220, 56
A2 4] 26,08 1701 40,10 19, mi[ 3.5
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wng-—
jgr s iy
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4

BEx

SRRRERE
HENRRhEoNCER
Bgcs
HENRINENEaREs

28

B
w8

ERe:

=
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RECEER
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88

255
BHSBAEN

B

sz
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80| 216, 61} 155,00
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TaBLE 10.—Acre yields end gross values of leaf lobacco in lests of fertilizer from
different sources and al different rates, with end without dolomitic lmestone, at
Ozford, N. €., 1513-192/—Continued

Acre vield {pcunds)

Fertilizer e - ; Field
Flat Ne. formula | <

1]

~

tn
L]

£%

=

BEEBLLE SEE8ELERESS




TanLy H).—Avre yislds and gross palues «
differcnt sources an
Ozford, N. (¢

[An asterisk {*) in connaction with
limestone wans upplied broedeast ol
tobiaeco.  In thie othet cases (uns

d at different rales,
- 10 3-1924—Continned
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of lenf lobacco in lests of fertilizer from
with und withoul delamitic Hmestone, ai

eolumn numbers (7-32 and 54-50) denotes thut rround dolomitle
tthe o of 1 tan per acre 39 to 40 days prior to transplanting the
tarred) no dolomitle limestone was used]

Acre yield {(pounds)

Forti-
lizer

formula

er- | er-

Av- I Av- -l.\ varage by fleld

Age,

1924 11924

BEE,
1922-[1613-] 3

1 2

i3

52

-1ol2, D3GI g0
-10! " $10 1, 020!
—10 Brll)'i 40!
=10 680 200|
=10 80011, 000|
-10{ 760p 930
-0 850'1, 150

-2

7B, 02001, I
860(1, 1201, 350

G60|1, 12011, 1
7601, 201,
48511, 0G0|1, 1
790{1, 040]1,

70
5]
720,1; 000|1. 280 620
800 =801 B4

’ 8RG

600|1, 050

L
360 480
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The cropping system as followed from 1919 to 1924, inclusive, was
as follows: %‘irst vear, tobacco followed by winter oats; second year,
oats cut for hay and followed by soy beans, which were turned under;
third year, tye harvested for gram. During this period the oats
received 106 pounds of nitrate of soda as a top dressing to all plots.
No fertilizer was applied to the rye. The object in making the
above-stated change in the cropping system was fo eliminate comn,
which seemed to lower the yield and quality of the tobacco.’

The plots were originelly one-twentieth acre in size, but beginning
with the year 1920 one-half of each of the plots was treated with finely
ground dolomitic limestone applied broadcast at the rate of 1 ton
per scre. This application was made 30 to 40 days prior to trans-
ﬁlanting the tobacco, each year. These divided plots were then

arvested separately to get the effect of the dolomite treatment.

The above-described modifications aecount for seme of the dif-
ferences. It will be noted that the first three-year average gave
marked decreases in yield where ammonia end phosphoric acid
were left off, but this difference is not so marked for the last thiree-
year gverage. This is due to the fact that some of the other crops
used in the rotation had received ammonia &nd phosphoric acid
applications to all plots. The improvement on the no-ammonia plot
is doubtless due to the use of legumes and the creeping in of wild
legumes.

These plots were arranged in two series according to plot numbers,
Plots 1 to 18 were in one series and plots 19 to 36 in another series,
with a 10-foot roadway botween, Plots I and 19 were opposite each
other. The plots were origirally one-twentieth aere in size, but they
were divided when the iming treatment was begun, each plot there-
after being one-fortieth acre in size. The smmonia from the inor-
ganic sources was applied at three-fourths the normal rates, since
this form is known to be more readily and more completely available
than the organic ammoniates.

The plots at Oxford, N. C., used in testing potash derived from differ-
ent sources, as reported in Table 11, were kept in tobacco continuously
with a rye cover crop during the winter. These plots as laid off were
one-twentieth acre in size, but each plot was divided at harvest time
into two equal parts, thus giving duplicate series, A and B, of one-
fortieth ascre area. Beginning with 1920, however, series B was
limed with ground dolomitic limestone applied broadcast at the rate
of 1 ton every three years. These plots were arranged in the following
order: 10,9,1,2,3,4,5,6,7, and 8. Plots 9 and 10 were added after
the test had been under way for two years. The results for 1916
were lost. In 1915 potash was applied st the rates of 20, 40, and 66
pounds per acre, but thereafter the rates were as indicated in Table
11. Al plots received dried blood as the source of ammonia and pre- -
cipitated bone as the source of phosphoric acid. The formulas shown
in the table wers applied at the rate of 800 pounds per acre,
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TABLE 1l.—Acre yields and gross values of leaf lobacco in ferlilizer lests vsing
meash Srom different sources and at different rales, with and without dolomific
imestone, at Oxford, N. C., 1015, 1917-1584

{Rate of application of fertilizer mixtures, 800 pounds per acre.  Yields and values murked with oo asterisk
(*) were eblalned by the use of ground daloiritic Hmestane apnlied broadeost nt the tate of | ton avery
three years. In colwnns showing nverngo yields and values, 1817-1024, the results obtnined from the
dolotnite treatment aro not included]

Fertilizer treatment Avcre yicld of leafl tobacco (pounds)

Plot No,

Sourcer of !
Formula patash 010 1U20 1021 | 1022

|
J

Zi0 | %0 | 510
8-5-0 i 195 [*440 {*i20

Buf)f--=-----<] B-5— 158 Hulphate__ 500 ‘ ‘:g 'E.'}% .a&g

-:I::[; vicemard] B5- 144 Aluriato... '(55.?:; ‘La}:zg
- 853 | Sulphate.. 650 'R% ‘%
B=fm 3 Murinm.-.{ 13 g oo

8-5 444 Sulphaln.. 7
P TY —— . o 2 ALy 11 T

g:‘ﬁ}....-._-. B0 | None

g:i} . 8-5-10 | Bulphate. .

:&i‘l 8-5-10 | Murinte.__ &0 ; o0 o?ilg

A~k
L} CL e

Average

1915 wn!lms 1910 21 | 1ee2 |02 {1024 o O

1824 | 191%

56,300 52 32108, 451 49.80] 20, 40] 101. 60 166. 32 132,201 41.00}31 %
46. 67| 78, 501101. 15| 50, 07 *55. 00| *177. 60|* 125. 00 *73. 10/f **
75. 001151, 56.185. 78| 05.30\  32.80, 121.60] 191. 32| 145 400 54, 00 142 13
66, 741152, 60223, 5 |208, 57*105. 20/ “O7. 40/*205. 66|* 175, 40,135, 80,

104, 100158, 83,095, 601104, 201 04 B0[ 176, 20] 168, 48] - 2001100 40
§1. 07,172, 16,207, 32197, 02|* 120, 00| * 150, 86/*222. % :
122. 50(208 21j247. 031144, 471 40.B0; 108, 40) 17, CO! 175, 83
100 75/ 198, 08 245, 041294, 32| *92 BO*115. 00/*213, 12;*201. 80" 155, 201527 0- ¢
117, 60]192, 85,360. 201005 30) 107, 20| 177. GO] 213. 300 203, 80] 101. 60 294, 8
3. 24,196, TRI450, D727, D5]* 147, 201" 183, G0[*279. G0} 255. 00] 179, "TH1Zi4. 08f*208, 92
103, 30183, 571230, 00118 30 23,00/ 182.60] 180.72( 177, 400 54, 20) 100, 104217 82| 134, 58
5. BA101. 04320, 962, 36| *G0. 421235, 20|*260. 02| *237. 301153, 40)

5. 03:222, (5430, 35326, &5| 165. 66} 166 00| 200.32] 177, 00] 104. 00 255, 07
110. 07,214. 05372, 4B(374. 35/ 116. B0[*247, 80|*345. (4|" 1. 20 B | &
43. 47] 79, 20] 99, 53| 58.25 34.00 g9, 43f T
63, 77} 03. 12{10L, 70105, 53| *35. 60| * . '

T Ay oee T 20 oL o 3 0013100, 64
. 871361, Gof372. 72| 115, 20| 109, 40] 247, 9 235 5al 0.
{215 3531, 28}120. 40{*215. 40["200. 80;"250. - {m.s-;'ma. 45

The comparison f caleitic and dotomitic forms of lime when used
in combination with potesh from different sources is shown in
Table 12. The calcite, no-lime, and dolomite treatments were
arranged in three parallel series with the following sources of potash
extenging across each: American muriate, German muriate, American
sulphate, German sulphate, sulphate of potash magnesia, and
kaintt. The series were separated by spaces of 3 feet. One series
receives calcitic limestone, finely ground, at the rate of 1,000 pounds
per acre, applied in the drill prior to transplanting the tobacco.
A second series reccived no limestone, and a third series recejved
dolomitic limestone, finely ground, at the same rate and applied in
the same manner as the calcite, These plots were one-fortieth acre



http:murin.te
http:70105.52
http:110.071214.68'372.48374.35
http:05.0:112'12.05,:130.35
http:95.85,101.04
http:93.24\100.72
http:224861282.75
http:213.12"201.90
http:1_2.501208.21
http:102.17�169.37
http:75.001151.~,185.78
http:50.00�177.60'125.00
http:78.501101.15
http:52.32;108.45

FERTILIZER TESTS WITH FLUE-CURED TOBAGCO 25

in size. Tobacco was grown on these plots in continuous culture
with a cover crop of rye during the winter. All plots were fertilized
with a mixture analyzing 8-5-414 at the rate of 800 pounds per acre.
Acid phosphate was the source of phosphoric acid used, dried bleod
the source of ammonia, and the sources of potash were those indi-
cated in the table.

TanLe 12.—dAcre yields and gross values of leaf lobacco in fertilizer fesls using
potash from Jdiffcrent sources, tn combination wilth calcitic and dolemitic ime-
stones, al Oxford, N. C., 1921192/

[Forwmuls, 8-5114; rale of application, 800 pounils per uere)

. Acre yield of feal Acre value of leaf toboczo
Fortilizer trentmont tobscco (poumds) i {dollars)
3.?3? ¢ e ‘2: N Aver-
Souree of polash e o1 1021 [1922{ 1025|3924 nge, ] 1021 | 1922 | 1923 | 1024 N
| s o
1 Caleltie. ... " ysif a%0| 800 53(]:- B13(275. 50!“0' 40(203. 00] 63. 00[162, 93
2 rrAinerican mutinate Nane - D0t Go0| 050 AH0; FO3[34. S0j120 24270, 20, 9200|207, 4
4 Dolomitic.._:1, 0‘.’Dt T4, 200 bSOE QODI:SF‘A. 30,157, 44348, S0{119.. 20,247, 44
4 Culdtie. ..., TH0E 560 TO0| 560;  TIAMS, 200 84, 56(106. 80| 65, 20[170, 44
5 {rCermun murinte. . None.... 7201- 54001, 0S0( 440; T20/260. GOj1A1. 28307, 50K 5S. (N|188, 60
& Dolomitie 1,000 B50|1, 3800 530) 955405, B0j184, 801433, 200 B4, 40,280, 30
ki Calvitie. . GL0) 520 700 4401 508K, TN} 86, 36198, 40| 42. 8O 132, KD
8 rAmerienn sulphate. oo None....__._ 600; 4R30] TO0| 420¢  550/i190. 40| 96. 16|216.30; 51.00(135, §7
@ Dalgrnitie._§ 4208 B40)1, 110 52‘]] BA5MH, 30,179, 40437, 80y 78, 40/237.30
10 Caleltie. ... 9200 #10; E70! 5000 7A3[300, 70(112. (41225, 50, 52 40(175.06
11 }dermnt sulphate...oaa-.. Nono { o0 "»()0| 4G A00:  AC0(I85. 501 B8, 061206, 300 10, 40132, 32
12 B0 BHOi1, 190] 520i B43(47. 40|190. 321345, 20, 75.40/239, 58
13 1.060[ 1011, 020 500 #0351, 10 1:':L!!3!3[l1.60 60.80;219. 05
4 |1Suiphate of potash mag- {N 1, 1601 ?20|I,050 5100 8A3(308, A% 150 001337, 10| 77, 40:240. 78
15 ] nesin. Dolomitie___ um’ T60,1, 200 4sﬂlg £35[437. 00/154. 44{383. 00| 63. 50, 134. 79
15 Caleitic. .|, HO: 300] 3901 T80; 87R.34G. 00162 48:230. 0O'L1B. 8217, 32
17 |;Eainit .. None 1,000] #00'5, L60{ 760 030 214, 70/150. 32364. 40129, 80 240, 81
18 9011 1% 20|235. 29

Dolomitic.. .1, 140 QGO‘I, 450 720°1, 068 274, 5I]|2|]B. 50|438.

TESTS AT TIMMONSYILLE, S5. C.

The resuits of fertilizer tests at Timmonsville, 8. C., are given in
Table 13. These tests were conducted in a three-yvear rotation
system over a period of six years. By this arrangement each
fertilizer plot occupied the same area every third year during the
six-year period. The rotation system was as follows: First year,
tobacco followed by winter oats; second year, oats cut for hay,
alter which the field wns seeded to cowpeas (broadecast), which
were cut for hay; third year, land planted to cotton. The winter
oats received 100 pounds of nitrate of soda per acre as a top dressing
in the early spring of the second year, and the cowpeas received 300
pounds of acid phosphate per acre just prior to the time of seeding.
Cotton received a mixture of 400 pounds of acid phosphate, 300
pounds of cottonseed men], and 50 pounds of nitrate of soda per
acre drilled in at the time of planting.

The feirly liberal application of acid phosphate on the cowpeas
and cotton undoubtedly increased the yields of tobacco, especially
on the plots receiving no phosphoric acid., All plots were one-
twentieth acre in size and arranged in the field according to numbers,
as 1, 2, 3, and so on. The phosphoric scid was derived from acid
phosphate, ammonia (rom the sources indicated, and potasi from
sulphate of potash.

51200°—27—1
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TanLe 13.—Acre yields and gross values of leaf tobacce in lests using fertilizer
Jrom different sources and ai different rates at Timmonsuville, 8. C., 19141919

Fertilizer Lrentment Acre yield of tenf tobacce (ponnds)
%}ot Rate ' AVerage
a. per .
Farmuls wera Souceo of smmonin 1074 1915 1018 1517 | 1938 1919 191419171014~
{pounds} 1918 18191010
Lt ~ 4@ ol Wonewo____ [ s70l 740l 80l Giol 5t7 G643 590
10 1,000 | Dried bigod___..____ .. __ 80T} Ragj 700 Ti0) 872 747 B0
1l |}8-3k8- 5 1,000 | Nitrate of seds____ 57714, 180y $08] T30) 684 05| B20
12 1,000 | Ammoninm suipthate ... 00 FOO) 7RO 840G, 720 73] TI2
2lgs o { 1,000 | Dried blond o 40 850(1,080] 6751, 023] R4 540
i |f 1,000 | Cottonsoed meni.. w0 435 & 788 4l
583 -2 800 | Fuctory prodiact oo ] s o701, Q| 450 807 500
7160 -4 1,000 | Nono- oo 80011, 0201 750 §00] 530 Y00 660
I8 | i-23a- 5 1,000 | Dricdd blood. 7200 &30| od0| 6I0[ 7551 627) 003
7| 83— 5 1,000 it 8241, 11T, 260 7i0( OOG1, 027 8
8 n—s;g— 5 1, 003 o 80l &wp 720|730 &30 v8¢
8 6-34- 5 1,400 |. TR, 100(1, 230 680 847]1,003) 925
5] 8-34- 5 1, 000 720|E, 240 880; 460 847 800p 8§53
13 [ 85 —~1I0 1,000 T6O] 660 800) 580f 807 730/ Y03
¢ |05 -10 i o0 40| oo0| 505 073] 735 B
|85 ~i 1, O30(1, 240(1, 20| 6D0] 94511, 050! 88
0| 83340 1,060 5201 800| 864 595 €97 VIS 700
18 | 8-334- 5 I, 850[1, 180 850 745 B08| B25| A7
4 | 8-3i5-10 1, D00 50| 830| 720; 830 930y 73 802
0ieH -0 i) ) i T 1, 080] 4100 #72
Aere valuize of leaf tobacco (dollors)
Plot No. Average
1944 1915 g 7 1918 1613
1014-1616 | IBIT-191¢ | 15141918
S 82.00 T.30 B33 120.70 174. 60 137, 00 57, 88 147.10 102, 49
148. 00 H. 50 1i7.13 203. 55 247. 40 125 D1 0. 18 181. 6% 144, 08
128.81 20,47 97,69 201. 9 295, ) 127,75 85.25 238, 24 181, 77
18175 4120 00, 59 164.40 244. 20 130.05 9.7 174, 5§ 126. 83
168.00 35.1¢ 143.63 233.30 413. 60 108.00 115. 41 251.63 183.77
0. (8 38, 85 4 220,10 303.00 3. 70 81.78 205. §0 143. 6%
154,38 5L 10 85, 84 254. 00 449, 80 104, 80 97.37 269, 27 183,32
110, 46 18. 10 58,00 26230 267, 40 127.90 B2, 18 219,20 1490, 68
116. 40 47. 50 88.04 142.50 215.70 135.20 B3. 48 184 47 124
69.08 43. 60 95, 23 2z7.00 434 80 132.18 08, 30 264 66 186. 88
122.88 38, 85 Bl 41 197. 460 313. 40 12, 20 83.72 2773 150. 73
147.13 30.90 119,80 200. 82 438, 50 101.80 102 21 785 184. 63
XM 64. 50 105, 48 279,40 312.20 8. 65 B7. B2 224,08 180. 95
124, 10 54, 00 9. 18 245. 80 251, 88 114, 20 90. 75 202.60 140.88
158, 50 44,20 ,110. 70 183, 83 a5t 60 89,85 105, 80 210,08 157. 4
14150 44.00 120,82 284, 10 400. 80 117. 60 105, 11 7. 50 186, 30
13143 14,85 7140 147. 90 3. 20 105.1% Te93 185, 42 129,61
146. 80 37.82 112,12 274. 80 Z73.50 131. 80 884 226, 182 Bl
138. 25 448, 50 138. 80 208, 50 42, 80 133, 58 114, 52 201, 83 158.07
-1 S, 127, Dk .05 G, {4 i 343. 20 BE. 60 T2. 00 -

TESTS AT MANNING, 8. C.

The test plots at Manning, S. C. {(Table 14), were of the same size,
shape, and srrangement as those at Timmonsville.
purpose of these tests was to determine whether nematode or root-
knot injury can be controlled by crop rotation based on the use of
resistant or immune crops when combined with the proper use of
fertilizers. With this object in view for the 1915 tobaceo ecrop,

The primary
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oats and Brabham or Iron cowpeas were grown for two years on soil
. which was heavily infested with nematodes. The cowpeas were
seeded broadeast in 1913 and cut for hay in thefall. Oats were seeded
in the fell of 1913 and cut for hay in the spring of 1914, after which the
land was seeded again to cowpeas, which were turned under in the
fall as a green-manure crop. The same rotation was followed prior
to the 1918 tobacco crop. In preparation for the 1917 experiments
with tobscco, the land was cropped to corn followed by a cover crop
of ryein 1913; in 1914 a crop of Iron cowpesas was turned under and
onts seeded in the fall; in 1915 a second crop of corn was grown
and oats seeded in the fall; in 1816 Tron cowpeas were grown and cut
for hay. The 1916 tobacco crop was destroyed by a storm. In the
first-named rotation each crop of cowpoas received 800 pounds of
acid phosphate per sere, while the oat crop received only 100 pounds
of nitrate of soda per acre. The crops grown prior to the 1817 tobacco
crop were fertilized as follows: The corn received 200 pounds per acre
of & mixture of 300 pounds of acid phosphate, 200 pounds of cotton-
seed meal, and 100 pounds of sulphate of potash; the cowpeas re-
ceived 400 pounds per acre of acid phosphate and 50 pounds sulphate
of potash; the oats received a top dressing of 100 pounds per acre
of nitrate of soda. The rate of application of acid phosphate on the
cowpeas doubtless has heen largely responsible for the fact that the
tobacco plots receiving no phosphoric acid show almost normal
yields. The crop of cowpaas turned under in the fall of 1914 un-
doubtedly supplied this soil with additional nitrogen. Acid phos-
phate and sulphate of potash were the sources of phosphoric acid and
potash, respectively, used in these tests.

TanLs 4.—Acreyields and gross values of leaf lobacco in tesis using fertilizers from
different sources and at different rates al Manning, 8. C., 1915,18%7, and 1518

. Acre yield of leal tobacco | Agre velue of leal tobsceo
Fertilizer trestment {pounds) {dollars)

Aver-
- Bge,
Souree of am i9i5:

Formuls Wonin
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Dricd blood

Nitrate of soda__
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3
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The feature of chief interest in the results at Manning is the
“demeonstration that by proper fertilizing and the use of highly resistant
crops in the rotation normal yields of tobacco car be obtained on
nemetode-infested soil, even where the infestation is heavy. Prior to
the initiation of the rotation tests it was impossible to ohtain a profit-
able yieid of tobacco even though fertilizers were used.

TESTS AT TIFTON, GA.

The yields and values presented in Table 15 were obtained from
lots one-fiftieth acre in size at the Coasinl Plain Experiment Station,
ifiton, Ga. In these tests tobacco was grown in continuous culture

and in two-vear rotations with cotton, corn, peanuts, and sweet
potatoes. The plan followed requires only a single series of plots for
tobacco in continuous culture, while two series are necessary for each of
the rotations with other crops, as indicated in the table. Plots 4,12,
20, 28, and 30, not included in the teble, are control plots with respect
to_other features of the crop-rotation tests which need not be con-
sidered here. '

Taste 13.—Acre yiclds and gross values of loaf tebacco in cropénng'wsts of different
Jormulas and rates of application of fertibizers at Tifton, a., 1522-1526

[Toatneen lo]lon"ing tobaces woe always Jocated on the A scries of plots. Tobacce tollowing ootton,hmrp,
eniitits, and sweot potntoss was located on the A scries of piois 1o the yesrs 1022, 1024, and 1026, but in
the years 19 and 1825 toboeeo following these crops was located on sorfes B, C, D, and E, reapectivaly]

1
Fertilizer treatment i Acro vields of leat tobaceo (pounds)

Preceding ciop and plog i

Drolomite Aver
Formula tpounds) I 1922

Tebocco:

13-A and 5B .
144 and 6-B__

32-A snd 8D
Sweet potatces:

3-A und 1-E

34-A end 3-E
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TapLe 15.—Acre yiclds and gross values of leaf fobaceo in cropping lests of dglerent
formulas and rates of application of fertilizers at Tifton, Ga., 1922-1986—C

1.

Agre value of leaf toboceo {doliars)

Precoding erop and plot
1928 1920 | Avercge

Tobneco:
A

#p
£g

bt
[l
&
g

...
&
=

&
3

_.
. BRBE.E

[

B n35828.8
28 EURTEdR
b

]

WA and 2-B...__
1i-A w3
13-4 mad 5~DB...

2
B
b

g
=
HBLEFERE RIMNBETER 8

Ezga,.n
SRANe LRBRRRE w

HERIERE

. FBBE

8= b

W-Aosnd L. ___
Corn:

17-A and 1-C. .

18-A sod 2-C...

e
&
NERSS8Y DRRUEBE DhOsERR

(=
3

 BBER.

2t

 Euge.

EREERER

Poanitts:
25 A and 1-D
-0 eand 2-D .
27-A uod 3-D .
W-A and 5D
30-4 und 6-D o
31-A ond -
32-A snd B-D ...

Sweot potatoes:
33-Aand )-Bo. .l
H-Annd2-E_ ..
354 and 3-E...
37-A and 5-E_ .
3F-A nnd &-E..
-4 and T=REo..

= B3
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97

e e

. BEsg.g

a4z 82
BEBRIRE BELEEEE

v
~BEguss i
EBPIEL BRLOEER

ot
-
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The fertilizer treatments, as shown by the formulas and rate of
appiication, represent 30 pounds of phosphoric acid in the form of
scid phosphste, 15 pounds of nitrogen in the form of dried bleod, and
2214 pounds of potash as sulphate of potash magnesis. These
patticular rates were used in order to supply the same total quantities
of plant nutrients over a period of years as were used in certain other
rotation tests which are not here considered. The cotton, corn,
peanuts, and sweet potatoes received the same fertilizer treatments
as the tobacco.

The area on which these plots were located had been brought under
cultivation only recently when these tests were begun. The tests,
therefore, may be regarded as fertilizer experiments on virgin soil,

The resuits of the tesfs involving differences in percentage com-
position of the fertilizers applied st the 1,000-pound rate are shown
in Teble 16. These tests cover only a short peried, but the treat-
ments are duplicated, making the results fairly dependable.

The plots were one-fortieth acre in size and arranged in parallel
series, A and B, ss indicated by the numbers. These plots were
located on the same area in 1924 and 1925, but in 1926 they were
moved fo another location becsuse of nematode infestation of the
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land first used. The arens on which these tests were located had
heen under cultivation for several years prior to their use for these
tests. The phosphorie acid wus derived from acid phosphate, the
ammonis from dried blood, and the potash from its sulphate.

TasLe 16.—dere yields and gross values of leaf tvbucco in fests wilh different
formulas of fertitizers al Tifton, Ga., 192841936

r sere; on heavy-phase Norfolk sandy loam in

[ftate of oppllcation of fertilizer mixtures, 1600 pounds

. W24 and 1825 nod on light-phuse Tifton sandy lopm in 16126}
Acre sleéﬁutﬂdu;!) tobaceo Acre value of leaf tobaces (dallars)
Furti-
Plot No. li:c]r]{ur—
paa3i11dY
w2 | 1025 | w0 | AN 10 1925 1028 | Aversge
AL . “"““"}B—-&—ﬁ tus| Leet] Ln2| Lzs| 2850 zoaes | 22 21599
i-H . e e m * 1,217 1, 12) L, 426 1, 368 25138 215 60 24193 24T o
=4 ceeimaeeflg e {1,417 1.710 I, 7 1,481 298, 510 LoV 4] 074t
H U Liss| L& L1910 1356} mrod| ;040 | 2833 45 34
3-AL . \} 835 {1,2#] 1,601 1,230 L343 214,00 200, 25 75 24 260, v
b | S - 1,172 1,438 1,083 1,131 451 261,97 215. 85 o178
-4 W mee s } B-2-5, _{ 1,12 1,484 1,128 1,250 210,95 0,71 23543 24070
-1 PR i L{aw 1, 302 1, 055 1,139 0105 3.8 17176 198 K1
L } B5 { B | Lo e vis [ el weool 12uaer 140,23
H-18. e . ' 548 1,90 22t 1y 137,35 213. 11 117, 0L 169, 16
Bde e :} 000 f{ w | s me] syl ma| @wn| 0w 4879
[ | i | 570 a5 (1] H3 3. 13 53, B2 48. 15 ak, 07
=i s mmmman 1, gy 1,3 1, 288 1, 3y 0 53 310 =3 L. 490 e s
r S }'2'3‘5 i{ Toeo | Lol ud| cmrl smm] ssml Amam| mew
B }1 }1,21‘ 1,696 ) Lud | nM2] @res| 2801 | 27807 268 50
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FERTILIZER TESTS WITH FLUE-CURED TOBAQCO a1

The tests with feriilizer appliod at the 800-pound rate but differing
in percentage composition (Table 17) during the years 1922 to 1926,
inclusive, were located on the same area for the entire period. The
plots were one-fortieth acre in size and were arranged as shown by the
numbers. The phosphoric acid in the mixture was derived from
acid phosphate, the ammonia from dried blood, and the potasl. from
its sulphate. The arex on which these tests were located had been
in ecultivation for severel years prior to the initiation of the tests.

TanLe 17—dere pields and gross values of leaf lobucco in fests with dfﬁerént
formulas of fertilizers al Tifton, Ga., 1922-1526

[Rute of spplication of fertitizer miztures, 800 pounds per acre, oo heavy-phese Norfolk snody Joam]

Yield of feal totmera (Jrouiuis) : Agre value of leal tobacce {(dollarg)

Plut No,) H2eF | i 1 A , )
{10 2024 1925 | 102 "n‘g‘:’i MEe | o1e23 1828 | 1025

oisdetn | 0,060 1 vor | 867 Lo | oonae b ;e
8081583 F L1} 0L B0 150.79]193.?3 D487 L 21109

918 | O80 | 1, 30 1, 062 ‘33':'% 04,60 N 0, 130080 2G5
GR3 | 1,404 ¢ T33 ] 4L AT D IGLOd : 13509 252 56

z S50
A |, 008 | M3 | 5,451 0 900 T 7 E TS 07 ¢ U003 | 166,08 | 258 38
. . ! [ : :

The results of the tests using nmmonia from different sources are
shown in Table 18. These tests were on the same area for the entire
period reported. The plots were one-fortieth acre in size and
arranged in series in the order indicated by the plot numbers.

The fertilizer mixtures were made up fromm acid phosphate, am-
monis from the sources shown in the table, and sulphate of potash.
The formulas shown were applied at the rate of 1,000 pounds per
acre. The sulphate of potash and scid phosphate application rates
were reduced to compensate for the phosphorie ecid (P,0O;) and
potash (IC.0) which tﬁe cottonseed meal contained. However, po
reduction was made for the content of these materials in manure,
which accounts in o measure for the high yields obtained when manure
was used. The manure was applied in the drill at the rate of 4 tons
per scre. These tests were located on an area which had been under
cultivation for several years.

Table 19 gives the yields and values obtained in the use of potash
from different sources. These plots were one-fortieth acre in size
and arranged in the order shown by the numbers. The plots were
located on the same area from 1922 to0 1924. On account of nematode
infestation of the asrea first used, these tests were moved to another
location in 1925. In 1926 this test was located on a third area. All
the sreas used had been in cultivation for a number of years prior to
the tests.

The fertilizer mixtures were made up of acid phosphate, which
furnished the phosphoric acid; 150 pounds of dried blood and 50
pounds of nitrate of soda per acre, which furnished the ammonia; and
potash from the sources shown in the table. Thus the percentage of
ammonia was slightly higher than is indicated by the formulas
stated. The fertilizer mixtures were applied at rates equivalent to
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1,000 pounds per acre. In 1926 the potash used on plots 6 and 15
was derived from & mixture consisting of one-half high-grade muriate
and one-half high-grade sulphate.

TABLE 18.—Adcre yields and gross walues of leaf tobacce in  Fertilizer lesis using
ammonie from different sources at Tifton, Ga., 18281986

{Rata of nppieation of fertilizer mixtures, 1,000 pends per gere]

Fertilizer Lreatment Acre yields of leal tobaces (jounds)

" |Formuly Source of ammonis 1022 | 1924 1926 ‘”‘i‘;;r'

-

8 06 | None.

2

Cott d mexl.
Dried blood
Nitrate of soda

Amumoniom suniphate
Brrled bloand
Dried blood {343, nitrate of sodi (b .-
Dried blood (14). pitrale of sodu 4),

cottonseed menl {34}
Munure_.__

Munure (34), pitruto of suds (39)
None ... _____ e m———ta——mmmaa

18

g s

Lk — T =R R [N TN )

Coltonseed thenl.
Dried bload
Nitrate of soda___
Ammonium sulpt
Dried blood B .
Dried blood {*), nitrutc of sodn {ta). 1 1,403
Dried blood (34), nitrate of soda (12),

cottonsced menl (M)_......._... 0 120
\Mature 1,208

Muanure (34), nitrote of sods (3)._.._§ 1,108 i 1,882

1=
g
BHEEE ZH BE Su¥oNE

=

Fortiflzer trootment Acre value of o {doilars)

"IFormuls Source of nmmonia

B 04 | None

Cottonseed tnenl

Dirled biood

Nitrate of sadn

Ammonivm stiphate

Dried Lood . -

Dried bloed {34), nitraie of sody (14). .

Driad blood {38}, nitrate of seds (56),
cobtonseed mezl (54 .

Manure -

Muanure {34), nitrate of sodn {143, 34270
None . . 535

3 L eI AR TR {

Cottonsomd menl. 3 22217
Dried blood L 2 | 295 10
Jih B
270, BS

- . 3 304, 96

Dried blond (314, nitm W) 272,35
Dried blood (34), oitrate of sodn (35),

cott d meal {14} --| 215, 52 5 184,70

Maunure | _— cmea) 2275 . 226. 88

Munure (34), nltrate of soda (3¢ _____| 181 80 238, 42
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FERTILIZER TESTS WITH FLUE-CURED TOBACCO a3

TaBLE 18.—dcre yields and gross values of leaf tobacco in fertilizer lests using
potash from different sources and at different rates at Tifton, Ga,, 19281925

[ Rate of nppiliention of fertilizer mixtares, 1,000 poands peroere.  In 1926 one-balf tha potash nsad on plota
6 and 15 was derived from bigh-grule muriste nod one-half from suiphate}

f - Portilizor trestitent . Agro yield of leaf Wbueco (founds)
L
Plat ' - — e —
Na. :
Boures of potashk : b2 ]

For-
muis

B30 | NoBo. oo e et
{Amcrlt:u:: TP T Tt

—

Anericin inoviate,
Sulphinte of potash mngnest . .
Kainit. ... e mm s .

{Amarican sni;nhntv.. e mar mmmmimemaen
Qermnan sulphole. ... (.. ]
1Gommn miyristg . -
Suiphute of polash mngnesin. . .. ____

DO e latd

P31 L

Anorioan sl
El-i{uiphulc of polnsh inagnesia_

minbl . el

‘.\merlmn sulphate .. ___._ mmermmm .

Amerlean silphsic

Cerninn suipbata

German murhate. .oooooool.
Suiphate of potash maghicsin

1,13
1,7

Fertilizer treatment ! Acre value of leaf tobaeco {dollars)

Source of potash i 198 1024 1925

174 BO | 10606 | 10X 7R

Atiericon suiphate . 351.51 | 215,03 | 241 44
American muriate E 441 40 | 200, 8 1 225 88
Sulphote of potash magnesia . 30295 | 170,55 [ 22124
Kainlt. . 2 340, BL | 169, 53 | 207.32

Amorican snipkata 323.60 ; 172,12 | 25118
Germen sulpl .- g 31032 1 165,42 | 250,85
German moerate ... ... . 4 34.07 | 239.83 | 242 486
Sulphate of potash maguusis . 303. 21 | 157.35 | 245 47
116G 52203 17475
Armerican sulpbate 2 343. 30 188, 31
American murisle \ 308. 70 . 163. 81
258, 00 ¥, 174 51
32774 . 230. 47
American suiphate. 7 SR A
German snlphste. | . ., 233, 95
Qerman muriate . X 208, 19
86.84 267. 40

80. 18
233, 92

-1 BN E- B2

DISCUSSION OF RESULTS

At least 10 chemical elements are essential to normal plant growth,
namely: Carbon, hydrogen, oxygen, nitrogen, sulphur, phosphorus,
potassium, calcium, magnesium, and iron. Some investigators
believe that certain other elements need to be taken into considera-
tion, but in field practice the foregoing list includes those most
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likely to be deficient. Since ordinarily the supply of carbon, hvdro-
gen, and oxygen are beyond pract.icn{ control) in the field, they are
nob considered here. The remaining seven are present in varying
quantities in agricultural seils, and their relative abundance defer-
mines the fertilizers to be used to the best advantage. In ordinary
fertilizer practice heretofore only three of the above-named ele-
ments have been taken into account, as follows: Phosphorus, as
phosphoric acid (P.0;); nitrogen, ss ammonia (NH,); and potas-
sium, as potash (K,(). Tt is now known that on some soils another
element, magnesium, is of considerable practical importance. In
the case of tobacco’ this is especinlly true of the fiue-cured district,
where the soils are usually very low in nearly all of the plant-food
clements. It has been found that some tobacco soils have a very
low content of magnesium, and a marked increase in the yield and
quality of the product usuaily results when this element is supplied
in addition to the three commonly regarded as important. The
practicsl significance of the remaining essential elements ix fertilizer
practice, as applied to tobacco culture, has not yet been definitely
determined.
PHOSPHORIC-ACID TESTS

The first component of n complete fertilizer mixture o be considered
is phosphoric acid (P.0,). It is deficient in practically all of the
virgin soils of the flue-cured tobaceo district. This is well shown in
the results on new land at Tifton, Ga. (Table 15.) In this case it
is evident that phosphoric acid is the most important constituent of
the fertilizer with respect to both yield and quality of the tobaceo
crop. Such marked responses may not be obtained, of course, from
phosphoric acid on old lands which have previously received appli-
cations of this nutrient. (Table 16.) In the form of acid phosphate,
phosphorie acid is commeonly one of the chief constituents of factory-
mixed commercial fertilizers. It usuelly increases yields of tobacco
of this type where the other essential elements of plant food are
present.  Even when used alone on these soils, where a rotation is
practiced, it shows relatively large increases, when compared with
unfertilized plots, in both yield and quality of product, as indicated
in the results at Chathnin, ¥a., and Reidsville, N. C. {Table 20.)

Under speeinl conditions, one or another of the clemenis of a
complete fertilizer may be omitted, but under all ordinary circum-
stenees, on the soils in question, phosphoric acid should not be omit-
ted freo. the mixtare unless heavy applicetions have been made In
vears immediately preceding. Excessively heavy applications of
aeid phosphate will leave enough residual phosphorie acid in the soil
for several crops, although the Immediate effect on the tobacco crop
may be harmful.

The yields and values given in Table 20 show that phosphoric acid
is an sssential component of a complete fertilizer which is to be used
over an cxtended period on the same soil. Although there was
no increase in vields from the use of this material at Manning,
5. C., this is not to be considered as contradictory, since these plots
were located on a different area each season and these areas had been
feritlized heavily with aecid phosphate in previous years in growing
cowpeas for nematode control. The residual phosphoric acid in
each case was enough to take care of the needs of the tobacco crop
for a season,
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The figures are not altogether consistent in indicating the exact
quantity te be used for best returns. In most instances 8 per cent
phosphoric acid at the rates of application used at the different
localities did not give any larger yields than the 6 per cent formula
at the same rate and from the same source when the ammonia and
potash remained constant. Thereis evidence in the figures (Table 20)
that thore was no increase in yield for the higher rates of phosphoric
scid over the lighter rates; in fact, the heavier rates, 8 and 10 per cent
of phosphoric acid, seem to have lowered the yields and values of the
product at Oxford, Timmonsville, snd Manning. The results at
Tifton show little or no increase in yield where the mixtures analyzed
more than 7 per cent phospheric acid; however, some of the values
are slightly increased by higher percentages. Where this material
is used in excessive quantities on the light sandy soils it often causes
premature ripening (“‘firing’’) of the lower leaves of the plant, which
usually decreases the yield. At Reidsville and Chatham, where
heavier soils are found, the yields and values obtained with the 8
per cent mixtures were slightly better than with the 6 per cent.

TanLe 20—dAwerege acre yields, gross values, and prices of leaf tobuceo in fertilizer
tests using phosphoric acid frem different sources and at different rales al several
localities tn slated years

Fertilizar treatment

Lagatlon, date, and treatment or Yietd | Gross | P18
plot No, Formuls | Rate Soures of phos- (ibs) § value Pounds

per nerd phorie acld

Chathsie, Vo, 9101912
i
5
6
2

-334- 43! ! None, . eeeono. I 1876 530

3 13, 28, 20, B o e aie e caan t-dTg— 4l Wy | Acid phosphare. . L3 | 148. 76 14.28
Tifton, Ga., 1924-

oA and B 120~ 4 18. 37
5 Aownd B el 103 =B 19. 50
9 Apand B 93 -5 18.43
3, Aand Bl L 53 -5 1922
W, aaud B .. . 3 -5 17.95
i, Annd M. . 63 =5 18 14
12, 4 amd R, 432 =5 18 55
13, A noit B -3 -5 14,77
4, Aand B o= =10 1L.77
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Where no phosphoric acid is used in the fertilizer mixture the
plants are siow to start growth after transplanting and commoniy are
very late in maturing, although if allowed to remain on the hill long
epough, the tobacco finally makes & fair-sized plant. (Fig. 1.) Such
a plant is usually green and hard to cure properly. The right use
of phosphoric acid is of grest aid in insuring the proper ripening
of the tobacco plant, which is essential for good curing, & matter of
great importance with flue-cured tobacco.

The pgosphoric acid of the fertilizer mixtures was derived from
acid phosphate, basic slag, and raw bone mesl, as illustrated by
the data m Table 20, relating to Oxford, N. C. In this table the
use of basic slag and raw bone meal shows slight improvement in
yields over acid phosphate, but in Table 30 {p. 50), where dolomite
18 used, this difference changes in favor of acid phosphate. The
reason for this difference, therefore, would seem to be due to magnesia
furnished by the basic slag and raw bone meal. The basic slag and
raw bone meal produce a plant which matures later than g plant on

Ews. 1, —Tobuceo showing ellerts of phosphorie acid (P50 in the form of acid phosphate. Plot 14
(B} fertllized with 800 pounds per nera of 0-5-1G mixture, plot 15 (A) lertilized with 800 pounds per
sere of -5-10 wixture, Oxford, N. C., 1824 crop.  {See Toble 10 for yielids and values)

which acid phosphate is used. This fact indicates that phosphorie
acid in this form is not so quickly available as in the acid-phosphaie
form, for when phosphoric acid is omitted = late-maturing plant is
the result, Acid phosphate therefore is the most satisfactory source
of phosphoric acid, as judged by thess tests,

AMMONIA TESTS

The second ingredient of the fertilizer mixture, as usually ex-
pressed in the formula, is ammonia. On account of its nitrogen
content 1t is the most expensive component of the fertilizer mixtures
used in growing flue-cured tobaceo. Generally speaking, nitrogen is
the most deficlent element of plant food in t.ﬁe solls on which this
type of tobacco is grown. The organic matter in these soils is very
low, owing to their nature; and since most of the nitrogen of the soil
18 a constituent of its organic matter, when the one is low usu ally the
other also is low. This element is essential to the proper growth of
the plant. To make maximum growth, the tobacco plant must be
grown in a soil in which ammonia is relatively abundant or the
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fertilizer used musé carry a hiberal supply of this ingredient. On
the other hand, to obtain Hue-cured tobacco of fine quality a coarse
or rank type of growth must be avoided. It is essential, therefore,
that the nitrogen or ammonia supply be under the control of the
grower. This type of tobacco must be grown under conditions of
cowmparative nitrogen hunger. If the nitrogen supply is too abundant
i the soll the quality of the leaf for flue curing is damaged. The
leaf will not cure properly and will be rough and unfit for the purboses
for which ﬂue-curecr tobacco is used. Whether derived from the
soil or from fertilizer, the ammonia must be readily available to the
growing plant. Flue-cured tobaceo is grown best with a source of
ammonia which promotes rapid and uninterrupted growth. When
ammonin s too abundant in the soil or fertilizer the leaf in curing
remains green or turns red, brown, or sometimes almost black in
color. The best product is obtained where the ammonia becomes
partielly exhausted at ripening time, resulting in & loss of the dark-
green cclor of the leaves while they are yet in the field. This loss
of color which starts in the feld is continued in the barn, and the
yellow o1 very light green becomes fixed in the curing process. The
proper use of nitrogen gives a very light green or yellow leaf on curing,
which, when the cum(% tobacco leaf is packed down, results in the
desired clear lemon or orange-yellow color of flue-cured tobacco.

The figures gi~en in Table 21 demonstrate strikingly that the
SUPEJY of ammonia must be carefully controlled to prosuce tobacco
of the desired yvield and quality. With ammonia as its only fertilizer,
flue-cured tobacco gives a fair yield, but the quality of ieaf obtained
is poor, as shown by the average price per 100 pounds. The quality
is even peoorer than where no fertilizer at al]l is used. This com-
parison 1s shown in treatments Nos. 1 and 3 at Chatham, Va., and
treatments Nos. 1 and 2 at Reidsville, N. C. The tendency in prac-
tically every instance is to decrease the quality of the tobacco where
the ammonia supply is increased abnormally without corresponding
increase of the other fertilizer elements. This is especially true as
regards the potash supply, which will be considered in later pages.
When the supply of ammonia from a given sourca is increased, and the
supply of phosphoric acid and potash kept constant, there is a marked
tendency in some seasons for the leaf-spot diseases, including wild-
fire and blackfire, to be more prevalent. The proper quantity of
ammonia for best yields and quality of flue-cured tobacco necessarily
varies for different sources, soils, and seasons. The data presented
are not very extensive, but the indications ere that 30 to 40 pounds
of emmonia per acre, in the fertilizer combinations tested, can be
used to advantage, thus obtaining a good yield and quality.
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Tanre 2L—Average acre yiclds, gross velues, and prices of leaf tobacco in fertilizer
tests using amomonia from different sources and at different rates al several
lacalities in staled years

Feriilizer treplment

Localion, dute, wnd -
lreatment or plot

o,

! S Tiall Price per

Rate per (pounds; e

Formmiln avre Source of ammenin - pe ) pounda
{ponnls)

Chatham, Va, l
Q
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o PO, fR—
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-4
=

Cottonseod mend .. o... o
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SEREBYCONRE
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[T R T .
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- NOte. . ecmmannnaens

A ium sulphinie

Drrbed] Mood. . oL
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Tanue 21-—dAserage nore yields, gross values, and prices of leaf tobacco in fortitizer
lests wging ammonia from different seurces and al differcnt rates ol several
localities in stated years—Continued

Ferlilizer trentment

Locatlon, date, and Ty Prico per
; . inkd

ufgatment or plot Hute H i (pannds) 100

Formula ae Sourco of mtnmouis pouzds
{pounds)y :

Tftou, QOg,, 1922-
2 (eropplng
t6)e

CHYH
31, 18,27, 85 | 60 -4l Nope - $00.13
5 13,21, 20,87, .0 £-334- 4k4 Diried blom] | HE. T
Tlf!ljg{:;. Ga.,, -
1024

B2 -5 14, 70
83 -5 - 186, 86
8t -0 . - . 210

229 49
251, 48
247, 34

B-h -
84 -
g3 -
32 -
5 A amd I B0 -
4, A and i o-n -

L
]
]
&
]
G

Fin. &.—0roup of tobuceo plants showing potash defleicney.  FPlot 36, dolopite added, at Gxlord,
N, 1924 crop. (See Table 10 oy yields and volues.) Note the drawn, rougl leaves, marked!ly
eritped under o tps e morgins,  Compare with Figures 3 ood 7

The source from which the ammonis is derived is of some impor-
tance. The yields given in Table 21 show no marked, consistent
differences in using smmonia from different sources except at
Oxford, N. C., and Tifton, Ga. At Oxford the cumulative effect
of ammoniun: sulphate has become very marked in depressing the
yield where no lime is used. However, when dolomitic limestone was
used in addition to the different ammonia earriers (Table 30, p. 50),
the emmonium sulphate at Oxford shows a marked improvement
m yield, which is only slightly lower than yields from other sources.
The quality of leal produced, as indicated by the price per 100
pounds, is as good as that from any other ammonia carrier. Where
the atnmonia was derived from mixed sources at Oxford there is a
slight increase in yields (Tables 21 and 30), indicating that none of
the materials tested, when used as the sole source of ammonia, is as
good as the mixed sources. Results at Tifton, however, show that
nitrate of sedn &nd stable manure produced decidedly the best yields
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and quality when compared with the other sources of armmonia.

monium sulphate, cottonsced mesl, dried blood, and mixed
nitrogcn carriers gave about the same yields and value when com-
pared one with the other. From the results at Tifton covering s
Feriod of five years, it seems that nitrogen is not a very important

iting factor in this partivlar soil, especially as compared with
similar tests in other localities. This fact possibly explains the above-
stated results with the different sources of ammeonis.

The organic ammonia earriers used in these tests do not show, on
the average, any advantage over the inorganic. 1t is true, however,
that there is less danger of an oversupply of ammonia and of its loss
from leaching when organic sources are used. It would seem best
tlt}eﬁ'cf?ro to use mixtures of the two, thus combining the best qualities
ol both. o

Fig, 3.—Qroup of tobucen planis showing type of growih obtalned when the cssentia! {)Innz-fuod ele-

ments are suppfiod.  Note the smooth léaf surfnce of these plants. Plot 6, dolomite added, av
Oxford, N, ., 193 crop,  (See Table 10 (or yiclds and vailues.) Compure Witk Figures 2 and KR

FOTASH TESTS

Potash, the last constituent usually expressed in the fertilizer
formuls, is possibly the most important ingredient of the fertilizer
mixture for tobacco when quality is to be considered. Most of the
soils of the flue-cured tobacco belt, especially the more typical
tobacco soils, are deficient in this nutrient. A tobacco crop of the
best quality always contains considerable potash in the ash. Under
field conditions the growing plant slways shows a characteristic, more
or less abnormal type of growth when this particular fertilizer con-
stituent is deficient mn the soil and not supplied in the fertilizer. (Pl
1, A.) The plant is smaller in size in most cases. (Figs. 2 and 3.)
The leaves are pucltered and rough and show considergble mottling
of a light-yellow color. (PL I, A)) The mottling begins at the tip
of the leaf und is often followed by the appesrance.of small centers
or specks of dead tissue. (PL 2, A, B.) These specks later enlarge
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ToBACCO PLANTS OF FLUE-CURED ‘TYPE, SHOWING CHARACTERISTIC SYMPTOMS OF POTASH DEFICIENCY (A)
AND OF MAGNESIA DEFICIENCY OR SAND DROWN (B)

(For detailed description of these symptoms, see text)
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and coalesce, forming large dead areas sround the margins and
between the veins of the leaves. The dead areas fall out In some
ceses, causing the margins to hecome ragged and leaving large holes
in the interior portions of the leaves. The parts of the leaves which
remain green continue to grow around the dead tissue, giving the
leaves a rough rim-bound type of growth. The plant as a whole has
the appearsnce of being dark or bi;uish green overcast with a rusty or
copper color.

Under some conditions the use of potash seems to control par-
tinlly séveral of the leaf-spot diseases, including wildfire and black-
fire, especially when used at a liberal rate. When the weather con-
ditions favor the development of leaf-spot diseases the physiological
breakdown herein described resulting from potssh deficiency proba-
bly allows the organisms crusing certain leaf spots to gain entrance
into the plant tissue, and these hasten the breakdown of the leaf

Fi6. 4 —Tobaeco plants showing extreme damape sometimes catised by leal spot when potash is
omittad from the fertilizer. Compare with Figure &, showing results from s llberal application
of potasl.  Plot 1, Oxiord, N. C., 1017 crop.  (See Thable 10 for ¥ields and valugs)

tissue. At any rate, it is known that potash in some way aids in
maintaining the general vigor of the plant. On those plots which
were fertilized with a mixture carrying heavy rates of ammonia with
little or no potash the various leaf-spot troubles have been more
prevelent, causing serious damage; but with more potash added to
the fertilizer there has been much less damage from leaf spot. . Thi
difference was especially noticeable at Cxford, N. C., in 1317 {Table
10), when the leaf-spot diseases caused serious losses generally,
(Figs. 4 and 5.)

It would seem from the data in Table 22 that, with the rates of
ammonia and phosphoric acid used in these tests, 40 to 60 pounds
of potash (IO} per acre gives as satisfactory a yield as when heavier
Tates are used. In certain instances higher rates gave better yields,
but on the whole the fertilizer mixtures carrying, 5 or 6 per cent
potask when used at 800 to 1,000 pounds per acre gave the most
economical returns and a product of good quality. These results
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indicate that there is no special reason for increasing the rates of
application of potash beyond 40 or 60 pounds except for the purpose
of partially preventing or controlling the various leaf-spot maladies.
Accurate data are not readily obtamnsble as to the most profitable
rates of applying potash as an aid in the control of leaf-spots other
than those due directly to potash hunger.

No consistent differences in the yields are obtained where American
muriates and sulphates are used in comparison with the German
salts. In practically every instance the muriste gives a better yield
and value of tobacco than the sulphate of potash, owing in’ part to
the fact thet the muriate gives somewhat better protection against
firing than does the sulphate. As will be shown later in this bulletin,
however, the advantage of the muriate over the sulphate may be
materially reduced when an adequate supply of magnesia is added

¥, h—Tuohaeen lants showing comparative leaf smoathness when fertilized with a liberal appli-
cation of petash.  "This plot received n fertilizer nnolyzing £3-20 ot the rate of 800 pounds per acre,
Lower rales of potush Lhan Lhis taive seewned 1o eontrol the leabspos trouble in nverams fersons.
Tlot 18, Oxford, N. C., 1917 crop  (See Tabla 10 for yields and values,) Compore with Fipure 4

to the soil. Moreover, at this fo.int, it is well to call attention to the

fact that the figures as fo values are somewhat misleading. The
values as given were obtained in such a manner as to ~ive no con-
sideration to onc of the important fectors of quslity w flue-cured
tobacco, namely, the burn or fre-holding capacity of the leaf. Since
the prestige of Aue-cured tobacco has been bujl}tr up largely on the
fact that it is especially suitable for manufacture of cigarettes and
pipe-smoking tobaccos, this type of leaf must possess good burning
qualities if it Is to attain its widest degree of usefulness in this direction.
The question of the burn, or fire-holding capacity of cured tobacco
leaf, has been studied by careful investigators in extensive experiments
too numerous to mention here. One of the outstanding results of
these investigations is that tobacco grown with potash salts high in
chlorine as the sole source of potash is likely to show a poor burn,
and consequently a poor aroma, when compared with tobacco grown
with potash derived from sources with a low content of chlorine.
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It is undoubtedly true that there are various other factors which may
mfluence the combustibility of tobaceo, so that the effects of a given
percentage of chlorine in the fertilizer will not be the same under all
conditions. It is to be expected, of course, that other things being
equal, the extent of the injury to the quality of tobacco will depend
on lﬁl}i quantity of chlorine furnished by the potash salts used in the
fartilizer.

TabsLE 22.—Average acre yields, gross values, and prices of leaf tobacco in fertilizer
tests wxing polash from different surrces and al different rates al several localitics
in steled years

Fertilizer treatment
Location, date, and j——=r=g o s 0 s en e s s Oross Price per
treatmuent or plot Rato per 1 100
pounds} | value
No. Formula c ur::rl.'Ei . Souree of patush pounds
puands:
C‘t‘latf’mm. Va., 1810
B 0 283 | $13.53 $4.78
5. 1,400 v 27, 28 5. 40
7. 1,400 Ex , 05 7,30
8 1, 4K 1,023 BY. 22 523
B 1,400 1,068 w12 509
Reldsville, N. C., .
sy o
e e 84 0 1,600 | Nooo_________________ g0l 127 15,80
[ I 8~ -3 1,50 | Sulphate_ ... e nm—— L, 076 196. 25 17.51
Mg
1,6,11,12,17,22.{ &5 -0 800 | Xone G181 10478 16 B7
213 } 85 144 { 800 | Sulphate, 718 13L. 32 18,34
ST R 300 { Murlste 3| 18,52 L4
4,15 ... } 55 -3 500 Stﬂ]l!lutc £I0 124.32 17.99
| 1 800 | Murinla 6L 150. 30 19.75
. 800 | Sulphate.. 786§ 149.78 19. 06
AT } &5 ‘*‘3"3{ 500 | DMIuriate. oo 1| 18670 247
0,20 85 —1o 0o | Suiphote.. i3 | 14327 1R T8
10,2 . 800 | Murinle.._ B9B 195 69 21.79
Oxtord, N, G, 1513~
24
BOO 445 560, 08
EQD 652 122 69 18,82
800 703 331,89 18 70
800 7l 14797 18,89
00 830 | 181,84 21.93
500 4090 8iTl 20.94
£00 510 142,12 6T
300 505 160. 49 28,49
200 6090 175.53 ;0 42
&0 670 M, 83 3309
900 | Sulphate._ 3L 190. 16 a0, 14
800 { Auriate., 0 265, 63 35. 50
f00 § Sulphote ] e o701
SO0 | Aurinte,. 708 3. 96 308
-334-0 1, 000 7 120. 07 18. 28
1~334-5 3, 000 45 184, 63 19. 06
B-A2g~5 1, 000 8y7 Lt Bl 18. 15
-] 1, 0K 3 154,07 184
fimtig=t} o0 145,11 1770
G-814-5 M5 | 182 06 18,27
B-3ig-5 210,45
E-dig-10 o4 18¢. 91 o0, 14
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TabLE 22—Awerage acre Yields, gross values, and prices of leaf fobaceo in fertilizer
tests using polash from different sources and ot different rates at several localities
in stated years—Continucd

Furtilizer treaiment
Location, date, and |-— Price per
o

!.\l;gmmem ur plot Rate por

pounds

Pormuola Saurce of potash

e
(pounds)

THton, Ca., -
1

Amerienn sulphata_
Amerlain muorinte

Sulphnte of potash mapnesin_
KainiL

Crermng suiphate, |
Germmy murinleg

288 25858

Qn,, 10X
ki

it oriila
tests):

Nope. | Nooe.___
1,000 : Bulphaie,
1, 000 do_ _

18,4 and B
2, Apnd B

bbdhdddd

L 00 I None. . .10

|

From the standpoint of the smoker it is extremely diffieult, if not
impossible, to determine the exact degree of combustibility which
flue-cured tobacco should possess for the best results, or to specify
the quantity of chlorine required to exert & given effect on the com-
bustibility of the tobacco. In this connection, however, it is to be
remembered that any shortcoming in bright leaf es to com bustibility
will favor increasing partial substitution of other and better burning
types for blending purposes on the part of the manufacturer in order
to insure satisfactory combustibility in the finished product.
Obviously, the Interests of the flue-cured tobacco industry as a whole
will be best served by the general use of fertilizers which will aid in
preducing free-burning tobacco, in addition to insuring satisfactory
results as to the other elements of quality and as to yleld. Itis to
be remembered slso that differences in burning qualities are not
taken mto account by buyers in arriving at comparative valuations
for different crops or grades of fluc-cured tobacco, so that relative
market prices do not accuretely reflect differences in smoking quali-
ties. On the other hand, the demand for the bright type of tobacco
as a whole, the ability of the tobacco to withstand the competition
of other types, and the general price level it is nble to maintain will
be materially affected in the long run by the quality of the product,
and one of the prime elements of quality is good burn.

In order t» obtain direct evidence as to the effects of different
forms of potash on the burning qualities, samples of the cured leaf
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from the potasn-test plots were subjected to systematic tests in
several instances, and the results are shown in Tables 23 to 28. In
making these tests the leaf was ignited at several points by means of
an artificially prepared punk stick, and a record was made of the
number of seconds the ignited leaf continued to glow. In some cases
the tobacco also was made into cigarettes which were tested as to
fire-holding capacity, rate of burn, and color of ash.

TasLe 23.—Potash from different sources and applied af different raies ae related
o the burn or fire-holding capacity of leaf lobacco grown at Ozford, N. C., 19186,
1917, and 1983

[Tests mudo by the punk-stick method. Hoo Tablo 11, pago 24, for details of fertilizer treatment]

Fortillzer trentiment Duration of glow by grades (seconds)

1410 erop 1917 erap

8
8

Formuls | Sourco of potash

Biest or lirst
luy
Second leaf
Tips or
thied lear

Avernge
Lug

Lear

Tipa
ATCrigo
Nodolomite

e
=l
-3

Sulphuate. ...
Aluristlo. .o L .o

. Sulphnte...._....] & .
I SRt S 30§

Sulphate 5 10.00 16.0! 10. 3
} S'H”{Murlnw 8 T L1 73

—

@ W ol

= D000 des] DOEN )
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Tanpue 24.—Potash from different sources and applicd al different rates as velated
g the burn or fire-hoiding capacity of cigareites made from leaf lobacce grown gt
Ozford, N. C., 18151917

[Sea Tubla 1L for datails of {ortilizer troeatmment]

Average duration of clgarette

Fertilizer trestiment burning {minutes)

- Ceased to glow [ Entirely

con-
Formuls Source of potash sumed,

11815 crop | 1916 erop | 1817 erop

{ Sulphnte
Murinte

{Sul;)imlc
Alurinte

Murinte. ool

_{Sulph nie
|
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Tanre 25— Relation of polash from different sources in combinalion with caleilic
and dolomitic limestones to the burn or fire-holding capacity of leaf lebacco grown
at Oxford, N. C., 1924

{Tests made by the punk-stick method. Sce Table 12 for detulls of fertilizer trantment]

Averngs dursticn of glow {seconds)

Souros of potash
Caleitic | Nop lime- | Dolomitic
timeastong slone limastone

Aumerlean muriate
{letiman rnuriate
Kein

Amearican saiphate
Qerman sulphate. - .
Sulphate of potazh marnesla__....

Average lor salts of high and low chlotine contont:

'1{15_!5 I’ Chloride solts 6. 54

Pt garpe @i
28H 4¥R EES
E@mEp eam
=8y 283

3y

10.67

TauLe 268.—Relation of potash frem different sources lo the burn of leaf tobaceo
. grown at Clarkion, N, C., 1823

AN plots receivad 900 pounds per acro of 8-5-414 formule. Acid phesphate was the seures of phospharie
auld, dried blood the souroe of ammmonia; solres of potash was as shown]

Average uf elgaretis trials

Punk-stick
methaod, Con-
Scurce of potash duration | sumed

of glow Colorel
{secornds) ash

American imuriate
German muriate..
Americenn suiphate..
German stiphate
Suoinhnte of potash
Euinit
Avernsw for sults of Ligh and low chlorine content:
Chloride sahis .
Sulphate sults

gy 114

L] I e G D et
B» pmIoom
BnE FyRage

£33

TasLe 27.—Potesh from different sources and Tspplied at differeni rales as related
e

lo the burn of lecf lobaceo grown at nlworth, N. C., 19825

[Tests mnde by the punk-stick method. All plols received the lormuins shown at the rate of 300 pounds
per oere,  Acid phosphnte was the source of phosphorie acid; ammonia was derived from dried blood,
pi:iriuni ?if} sors, fish meal, cottonscert menl, and amrmoniem suiphate, one-fifth from esch; potash ag
inQjcale:

Ferllizer trestment Dmltiﬂn(&‘c%lggs}hy grades

Formuls Sottes of potash

8-3- 0 | None

Sulphite
} E-3- 234 Alurinte

o =i HERIplinte
} 84~ ‘i"i{l\mt‘ime

- Sulphnte ... ... ..
} s-‘i-i‘s'i"s{-.\Ilu'inlu..,__._.
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Tantg 28.-~Paotash frem different sources and a ;J}slied al different rafes as relafed
to the burn of leaf fohurce grown af Tifton, Ga., 1526

Prests msde by the punk-stick metlosl.  Roe Tuble M for details of fertilizer tra ment

Fertitizer toentinent Druration of gow (secnnds)

Souree of potash First Third § Fourth

rrimiog | priming [ priming Averagy

None

Amnerieun sulilinte
American muriute,

Sulphaly of polash mognesia
Enlpit. _ .
Amcerican suif:hn!e {14}, Amerienn murinte{l4)
Jeriman sulphate,

Gerimme murinte. -
Stilphnte of polesh mugnesin

Arpertenn suiphute (34), kalnjt (). oooee L.

. WpSE N in g tn
IPEISI DRI D = 10 e
NERMD PSR
o= I RS =S
e O B g R
[~3- IRl N—F -J- XN ]
BB B na N
[RT- N RS AR E -

From Tables 23 to 28 it can readily be seen that in practically
every instance flue-cured tobacce grown with potash derived from
salts carrying large percentages of chlorine, such as muriste and
kainit, show a lower fire-holding capacity and a slower burn than
leaf grown without potash or with its potash derived from salts
earrying listle or no chlorine, such as high-grade sulphate of potash
and sulphate of potash magnesia. In practically every instance this
harmiul effect on the burn of salts containing cousiderable quantities
of chlorine becomes more marked as the rate of potash application
increases. In view of the fact that high-grade muriate of potash

Fii & —Tolueeo, Rertilized (A, plot 110 and onfertilized (B, plot 103, Oxford, N, O., 174 erop.
we Table H} for yickls nnd valoes)

does not seem to harm materially the burn of the leal when used at
the lighter rates, there probably would be some advantage in using a
mivture of muriate and sulphate as sources of potash, provided the
guantity of chlorine supplied is not in excess of 20 to 25 pounds per
acre, thus obtaining maximum results as to yield without serious
injury to the quality of the product,

Although these burning tests (Tables 23 {o 28) give & direct com-
parison of the effect of potash salts high in chlorine and low in chlo-
rine on the combustion of leaf tobacco in different localities, the data
presented are not to be construed as accurately portraying the burn-
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ing qualities of tobacco of a given locality, since the results usually
cover the crop for only one year on the particular soil areas used in

the tests,
FERTILIZER RATE-OF-APPLICATICN TESTS

Flue-cured tobacco is grown mostly on soils which require ferti-
lizers, and by their use the grower is able to control to some extent
the yield and type of growth of the erop. As a rule this type of
tobacco is grown under conditions of restricted plant-food supply,
especially with respect to nitrogen or ammonia. It is only by the
intelligent use of fertilizers that the desired produet is obtained.

Table 29 and Figure 6 show conclusively the necessity for the use
of a fertilizer to produce flue-cured tobacco on the soils used in these
tests. The results as to the best rate to use do not show very striking
differences in some instances, but in every case where the rate of
application was increased the yield also was incressed. The gross
return per acre in each case shows enough incresse in yield for a
profit above the cost of the fertilizer. It cen be secen thal there is a
tendency toward decrease in quality of the tobacco where the rate
of application is increased sbnormally. This is shown in the price
per 100 pounds of leaf in the Reidsville and Oxford, N. C., figures.

TaBLE 29.—dverage acre yields, gross values, and prices of leuf tobacco grown in
Jertitizer tests for differont localities in stated years

¢ FertiHzer lrentmont

. Yield ) Price per
TRt per | (pounds,
Formaln nuﬂi: P pounds
s {pouds)

Location snd {restmoent or piot No.

Chatizam, Va., H0-1ie2:

)

000
8-3-3
&3

a0-0

4,25,
2,5, 34,3700 5510

3,6 :
i vitle, 5. C.. 1011-1018;

0-0-¢
5-3-3

-0

i5_. §-3-3
Tilton, Ga., 1922-1006: .
816,24, 32, 00 e ieieeae 000

EE 2N ) 1 U N n
T S R )2

[

MAGNESIA TESTS

The question as te whether lime is required for tobacco to give tha
best yield and quality has been much studied and very little under-
stood. The use of linte is not usually recommended, because in some
sections it [avors the development of black root rot (Thielavis basicola),
and under special conditions, particularly where the soil contains
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considerable humus, it liberates ammonia in the soil for the growing
plant, giving a rank, dark-green growth which is very undesirable for
flue-cured tobacco. It is known that tobacco is not &s sensitive to
soil acidity as are some other crops, und as & rule the plant seems to
grow best on moderately acid soils, It appears that under some
conditions the cautious use of lime for tobacco may give profitable
refurns.

In the fertilizor tests at Oxford, N. C., where a liberal supply of
phosphoric scid, ammeonia, and potash had been used, it was found
that a characteristic chlorosis developed (pl. 1, B), which lowered the
vield and quality of the tobacco produced. This trouble was found
to be due to an insufficient supply of muagnesia in the soil and fer-
tilizer. It was found that by using dolomitic limestone this trouble
could be corrected, the yield increased, and the quality improved.
(Tables 30 to 32.) This chlorosis was also remedied by using potash
salts carrying magnesia and was partially controlled by light eppli-
cations of cottonseed menl and other organic sources of ammonia
carrving magnesia.  Basic slag and raw bone meal when used in the
fertilizer mixture seoned to control partially this trouble. Muriate
of potash also seems to give partizl control of this trouble, but this
effect is not lasting when it is used continuously on the same soil.
Symptoms of magnesium deficiency are more noticeable in wet
seasons and on sandy soil, and for this reason it is commonly known

“as “sand drown.”

The fact that this chloresis is prevented by various salts of mag-
nesin, such as the sulphate and the chloride, shows that the value of
dolomitic limestone ss & remedy for the trouble does not depend on
its action in correcting soil acidity. A clear distinction is to be made,
therefore, between the use of lime, as such, for tobacco and the use of
dolemitic limestone as a remedy for sand drown or magnesium
deficiency.




TasLe 30.—Summary of the effects of dolomitic limestone on yields, gross values,

different sources and applied at different rates

al Ozford, N. C., 19201924

and average prices of leaf tobacco in tests of fertilizers from

Fertilizer treatment

Dolomite treatment

No dolomite

Formula |

Rate

Source

per acre
{pounds)

Phosphoric acid

Ammonia

Potash

Acre
vield
(pounds)

Acre
value

i Price

i per 100
1 pounds

Acre
yield
(pounds)

Price
per 100
pounds

10,19, 36, e e nanenian -

7, 31..
L~ TR

) {: SN e

30
27, 34...

0-0-0
} 8-56-10

8-0-10

|
1, 000,
800

[ I (1

Pnpwes ¢ | ¢ PUSIRONYN PR
Basic slag
Raw bone meal

.1 Cottonseed meal. .

L D rfod DlOOn e oo,

Dricd blond...erecaacain..

Nitrate of soda. ...
Ammonium sulphate, ...

JAmmonium sulphate (ﬁ),
nitrate  of -soda §5
dried blood (34),
cottonsced meal (35).

None.... uwous

Sulphate......

None
Sulplhute

3H
062
065

$44.50 1

205. 87
203, 43
213.61
148, 62

107, 60

$12.04
21,40
21.08
21,00

21,23

2,73

BoEE

BRESE
SERET]

BRI

307

$37. 50

106. 33
114. 86
115,24

99,45
113.26
129,97
118. 61

78,

124, 68

$12.21

16. 15
14

or
(=]
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TasLE 3).—8ummary of acre yields, gross values, and average prices of leaf tobaceo

tn fertilizer tests using potash from different sources and a

with and without dolomitic limestone, at Oxford, N. C., 1920-1924
{Ses Table 11 for detuils of fertllizer treatment]

plied at different rates,

Fertilizer treatment Bolomite trentment No dolomite
N Pri Pri
0. Tice . o8
Yield | Gross . Yield Qross
100 ! wer 100
Formuly Sotipd uf potush (ibs.) vlne ;Ihﬁrlnds {bs) volin :munds
1 B-5-0 | Nond .. oo A 4, 24 519, 05 458 $u2.30 $19.BL
2 Sulphabe il 143. 0} 21.29 476 109,18 22
3 } 85124 {Muriute ST 58] wegm| 610} lil.26 5118
Ay gpy jfSulphate - 1M |, 15040 .72 SR | 12874 U189
& } [.\lurim.e .................. a5h D04, 2 24. 43 074 IGQ. 50 oK
a Sulphats 814 140 24 .74 a6 138 53 .50
7 } B-5-4)¢ {Murinla __________________ Brd | el o 00 [ 174,30 2100
8 B-50 | NOU®.ooo o] 514 e Th 18 4 486 B9.20 18.37
a9 Sulphate e 644 149. G5 a4 684 137.87 0. 10
w|p B0 {Mugiuta ____________ R 814| 19545 2401 7i4 | 150,88 29
Average, wlthout regaril to sources of potash:

L& B-5-0 O e v e e mm ASH . 52 18. 50 478 80 80 15,08
23 4| Bulphate and murials a7 156. 64 22 47 543 125 2 23.08
4,5 785 | 18208 23 18 631 | 144,87 22m
6,7 B4 1983 2285 655 | 150,44 .78
Q, H) T 172 25 23.63 700 148, 87 AN

TapLe 32-—Summary of acre

yields, gross values, and average prices of leaf fobucco

i fertilizer lests using potask from different sources in combination with colcitic

and dolomitic limestone, al Ozford,

N.O, 1921-1924

[See Toble L2.for details of fertilizer treatiment]

P'lol. . Fertilizer treatment o
No, i Sourco of potash Form of limestene
1 1
2 }.-\meriu;an Inuriote - { i
3 Dolotilie .. ...
i J Caletivn oonn e
5 rQerinan tHIrale . oL rrmemenn IO, .. .
n' Dolomitic.. . ...
1
T Caleltie ... .
8 {taneroan sulphate., oo L None.... .
4 Dolomilic........,
10 Caleitle .o . .
11 ;i Gennan sulphete. . oo L HiNone.__.. -
i Daolomitie.........°
13 Caleitic. oo . 1
14 I Sulphate of potash msgnesis__ ... ____ MNone. .. ]
145 ! Daolomltie ... .o,
16 Calellle. o
17 |¢Kalnit.. ... None .
- 18 Dolomitie. ... ...
Average for poinsh sslts of simiblay pompositjon: H
1, {[Caleftie . ...t
2.5 [pAmerican arl Germgn sriates. oo .. ——— ;
3,8 )
7,10 Caleltio, . ooeeeaos |
811 cAmerican awl Genoan sulphates. ... __ PR 1.1} .7 O -
9,12 Dolomitie.._Z 220 ;
13, 1 Caleitie. ...
4, i7 pBulphate of potash magnesia and kminft_______ None_ ...
15,1 ; Doiomitie. ... _.__

Yield Gross Price
. rer 100
(pounds}{ wvalue pounds
I om| w2 | szo
793 07 H 6. 22
-00¢ 4744 740
713 1T 44 M. 75
120 188.60 25. 19
955 28030 24.35
58 132. 82 2221
5 135 97 2472
&8 i ] 27.99-
33 175, 08 3. 88
500 132,32 23.63
848 219, 58 28,25
B840 219,05 20.68
End 290.78 28,23
&a M[LTH DR, 12
878 217,32 2475
H 240, 81 2. BG
Log8 | 2%529 2671
i3 169,71 24,48
87 148, 27 2019
263, 85 A ]
664 153. 4 211
i 134 15 M.
HE -23B. 49 28,12
a50 218. 10 B5. 40
592 245,30 &i. 50
9E2 X n.az
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This trouble of magnesium deficiency is very characteristic, as is
illustrated by Plates 1, B, and 3. Ordinarily it develops first on the
lower leaves of the plant, usually beginning at the tip and progress-
ing inwardly on the leaf toward its base, along the mareins and be-
tween the veins. The malady advances progressively from the lower
leaves of the plant upward. The relative severity and rogress of the
disense are shown by the extent of the loss of green co?or in the leaf,
(PL 1, B.) At times only the tip of the leaf will be pele green or
almost white; then again only the veins will remain green, and in
extreme cases even the veins lose most of their green color and the
entire leaf aren of the plant becomes almost white. In all cases
observed the bud tends to remain green. This type of chlorosis is
distinguished from the mottling characteristic of potash deficiency
in that the leaf tissue does not break down so readily (compare pls.
2 and 3). Plants manifesting symptoms of potash deficiency show
discolored areas of tho leaf of a light-yellow color which occur in
splotches between the veins, and on these specking frequently is to

F19. 7.—Group of tobacee plants showing magnesia deflcieney.  Plot 8, no-dolomite portlon, Oxford,
N. C. 1924 erop.  (Zee ‘Table 10 for yields and values)  Note small size of plants. Compare
withl Figures 2 nnd 3

]

be found; whereas the discolored arcas caused by magnesia deficiency

ive & very light-green or almost white eolor and progress more reEu-
Eu-ly from the tip toward the base of the leaf at the marpgins and be-
tween the veins. The magnesia chlorosis also progresses more uni-
formly from the base of the plant upward (compare pl. 1, A and B).
The puckered or savoyed effect commonly seen in cases of pronounced
potash deficiency is ebsent in magnesia deficiency. In magnesia
deficiency the leaf has usually reached full size before the transloca- )
tion of the magnesia from the lower to the upper parts of the plant
takes place, and the plant therefore is not as rough (compare figs,
2 and 7}.as a plant showing potash deficiency. Both troubles are
somebimes confined largely to one side of the {e&f.

The lime used on the Chatham, Va., field was builders’ lime, which
does not contain much magnesia, and it was applied broadeast in the
spring before the tobacco was transplanted. At this location the
hming does not seem to have given any benefit when a liberal applica--
tion of fertilizer was used. gIt does show, however (Table 33), an
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TOBACCO LEAVES,. FLUE-CURED -TYPE, SHOWING CHLOROSIS OR SAND DROWN CAUSED BY MAGNESIUM DEFIGIENCY

Leaf A has lost practically all green color except at its base and along the large veins. These leaves represent very well the stages that may be seen on an
individual plant from its base upward (A to D)
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increase in the yield on the unfertilized plot and on all plots receiving
oni[y acid phosphate or sulphate of potasﬁ. It alzo shows an increased
yield when used in combination with either nitrate of sode or ammo-
nium sulphate as sources of ammonia. In most cases where dried
blood has beer used as the source of ammonia the use of lime actually
shows a decreased yield.

TavLe 38 —Summary of the effects of lime on acre yields, gross values, and ave:wye
prices of leaf tobacco in lests of fertilizers from different sources end applied at
different rates at Chatham, Va., 1910-1512 :

Fertilizer treatment Limed

SBanrgs
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Lime, as ground limestone in both the caleitic and dolomitic forms,
seems to have given some increases in yields and values at Reidsville,
N. C. There is no indication in Table 34 that the use of magnesia in
any form produced increased yields. However, in another test at
Reidsville, which is not reported hers, magnesia gave larger yields
and better quality of leal.

The question of the value of lime at Oxford, N. C., seems to be
one largely of the magnesia which the lime contains. Ground
dolomitic limestone gave strikingly better yields whenever used in
combination with phosphoric acid, ammonia, and potash from
scurces which are low in magnesia. From Table 30, showing the
effects of dolomitic limestone on the action of different formulas
and rates of application of fertilizers from various sources, it can be
seen that this form of lime gave only slightly better vields when
used without any fertilizer, but when fertilizer was used there was a
merked improvement in both yield and gross value of the crop per
acre. The quality of the leaf tobacco produced wss very much
improved, as is indicated by the average price per 100 pounds. The
largest increase obtained was where dolomitic limestone was used
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with ammonium sulphate es the source of ammonia. (Table 30
and figs. 8 end 9.) The dolomite treatment also shows s marked
improvement in the yields end values of all plots receivi{:ﬁ scid phos-
phate as the source of phosphoric acid. This is especially so where
600 pounds of the 8-5-10 formula and 800 pounds of the 6-5-10
formule were applied. (Table 30.}

TABLE 34.—~Swmmary of acre gicﬁds, gross values, and average prices of leuf tobacco
tn fertilizer lesls using polash from different sources, in combination with calcitic
and dolomilic limestone, at Reidsville, N. C., 19159-1928

{See Table ¢ for detnils of fertilizer treatment]

Fori..or treslment

Tiald

Form of | (PouRds)

Bource of potish limestona

Caleitic
Maone,
Dolomitic_..

{
e
{

}.-\nzuriuun miinto .-

Germasn muyinks

Dolomitie.. |

Atherizan soiphato. . . |sNene o2l

Dolomitie .. jri]
45

}Gar::mn sulplinto.. . {Nﬂﬂb 20
i

Dolomitic_ ..

Suiphate af potash magnesia Noos 830

Dolomitic. - 824
Caleitie___._ $10
Nons, 41
Dolomitie - 069

{Cnld be.____ 1,48 183,25

{Calcitic.---. 5004

Average for polash zaltx of similar compoaition

Nene, 14 176. 84
~TJolomitie. - | 1, 008 182 85

{Cnlc.i tie ... w32 187,30

i»Amerimu and Germen mneristes, m——

None, i 143, 55
Dolomitie... 37 28

{Ca!citic Bg2 184.43

}.&merimu und German sulphatos. ...

13,16
14, I; }Sulphale of hintush magpesia snd kaintt
15 1

None_. 260 186, 48
Dolemitic._. %7 176,02

Where dolomiticlimestone was used (Table 31} in ecombination with
different rates of application of sulphates and muriates of potash it
is evident that this material is most effective in incressing the yield
and value of the crop when used in connection with sulphate of potash.
The sulphate treatments more nearly approach the muriate of potash
treatments in yield and valie of crop when both are used in combina~
tion with dolomitic limestone, as shown in Tables 31 and 32.

That the action of dolomitic limestone is largely one of supp}fring
magnesia is shown in Table 32, giving results where caleitic and dolo-
mitic limestones are compared with no-lime treatments in connection
with the use of different sources of potash, some of which supply
magnesia while others do not. Celcite In combination with the
muristes gives no beneficial effects, but dolomite shows marked
increases in yields when used with the muristes. Calcite shows
some better ylelds over no limestone when used with the sulphates
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of potash, but dolomite gives much greater differences in conjunction
with the sulphates of potash. The sulphate yields more nearly
approach those of the muriates when hoth are used with dolomite,
as_heretofore pointed out in other instences. Where the potash
selts carrying magnesia, namely, kainit and sulphate of potash
magnesia, are used, there is no beneficial effect from the use of caleite.

he use of dolomite (Table 35) does not show any incresse in
yields at Tifton, Ga., which, doubtless, is due to the fact that the potash
was derived from sulphate of potash magnesia. In Table 22, where
sulphate of potash magnesia was used to supply potash at the rate
of 60 pounds per acre, there was & slight increase over German sulphate
of potash, which furnishes little or no magnesia. In another test &t
Tifton, the results of which are not reported here, decided increases
in yields and quality of the tobacco were produced where magnesia
was supplied.

Fiti. 8.—Qroup of tabacea pl&ntsshuwinf poor growth and severe mpgnesium-deficieney symptoms
or sund drown.  No-dolomite end of pint 8§, which recoived ammonium sulphate us its source of
wnnionts, Oxford, . C., 1924 crop.  {See Tabie 16 for vields nnd values) Compare with Figare ¢

TarLe 35—S8Summary of effecls on acre Yields, gross values, and average prices of
lea? bacco in fertilizer tests, with and without lime, at Tifton, Ga., 19281926

iBee Tuble 15 for details of fertilizer treatment]

Feortilizer treatment

Plot No. Limestone
Formuia

Rate Source

538, 26 W, 3o . o334 {I Nope koo s8.76 | S
3 .

G, 14, 22 30, 38 Dolomite.... B 4613 1435

H

It would seem, thersfore, from the foregoing results (Tables 30-35)
that the use of ground limestones on the soils represented is not likely
to give marked Increases in the yield of tobacco unless the Limestons
carries & considerable quantity of magnesia. Since the megnesia
requirement of tobacco 1s low, it will he advisable to use comparsa-
tively small quantities of dolomitic limestone to avoid any complica-
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tions froin root diseases and the liberation of ammeonia, which usually
result from using lime freely for tobacco. Where no lime has been
used previously, the initial application may be comparatively heavy,
perhaps 1,000 or moye pounds per acre, applied broadcast. If potash
salts carrying magnesia are used in quantities supplying 10 to 20
pounds of megnesia per acre, under average conditions fittle or no
incresse can be expected from the use of lime on tobacco. This is
largely true at least with the fortilizer mixtures used in these tests,
{or in such mixtures the phosphates used supply sufficient calcium
for the plant-food requirements of the tobacco crop. It is possible,
however, that some tobacco soils are so acid as to require liming for
be_slt results, independently of the supply of plant nutrients in the
soil.

F16. 9.—Croup of tobaceo plents showing good growih, smooth leaf, and no magnesinm-deficiency
symptoms, Dolamite-trested end of plot §, which received ammeniam sulphate as its souree of
umimonia, Oxfora, N. ., 1M crop.  {Ses Table 10 for ¥iclds apd velues.) Compare with Fipure8

SUMMARY

This bulletin presents the results of field tests with fertilizers used
for growing fluc-cured tobacco, made up from different materials
and varying in their analyses and rates of application. The locali-
ties at which the data were collected are fairl)y representative of the
Huc-cured tobacco district, especially of the old-belt section. The
tests located in the new-belt section are less extensive, and for this
reason the conclusions to be reached will have a somewhat more
limited application in the new-belt region. The soil types repre-
sented, namely, Cecil gravelly fine sandy loam, Durham coarse
sandy loam, and Durham sandy loam, in the old belt, and Norfolk
fine sandy loam, Nerfolk sandy loam, and Tifton sandy loam, in the
new belt, are typical tobacco soils of the flue—cured district. These
soils are more or less deficient in plant food, thus making the pro-
duction of flue-cured tobacco dependent upon the use of fertilizers.

As far as these tests indicate, phosphoric acid is an essential con-
stituent of the fertilizer mixture on all soils of the flue-cured district
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for the production of tobaeco. It is especially necessary on virgin
soils. Acid phosphate gave better results than basic slag or raw
bone menl as the source of phosphoric acid. On the lighter sandy
soils as found ut Oxiord, N. C., and Timmonsville and Manning,
S. C., the mixtures analyzing 6 per cent phosphoric acid (P.0,) gave
as good yields and quality as the higher percentage mixtures, when
the Tate of application of the lertilizer ranged from 800 to 1,000
pounds per acre.  This holds true ut Tifton, Ga., in regard to yields,
but the values are somewhat better where the content of phosphoric
acid was increased. Where phosphorics acid is supplied in excess
there is a tendency to lower the yield and value of the ¢rop pro-
duced, especinlly on the light types -f soil. At Chatham, Va., and
Reidsville, N. (', where the heavier soils are found, a fertilizer analyz-
ing 8§ per cent phosphoric acid gave yields and values above those of
mixtures analyzing G per cent phosphoric acid when the rate of ap-
plication per acre was 1,400 and 1,600 pounds, respectively.

The ammonin supply for growing bright tobacco should be careful ly
controlled, ns this type of tobacco can not be grown to its highest
perfection where ammonin is present in excessive quantities. The
quantity of ammonia required for flue-cured tobacco varies with the
season, soil, and source, but the data presented show that as much as
30 to 40 pounds per acre can be used and a satisfactory yield and
quality obtained. Ammonia, from whatever source, gave yields
and values larger than those with no ammonin. When used over a
period of years on the same soil without the use of lime, nitrate of
soda showed average yiclds and values which were considerably
better than were obtained with ammonium sulphate. However,
nitrate of soda gave only slightly larger yields and no better quality
than did ammonium sulphate over a period of years on a soil hmed
with ground dolomitic limestone. Dried blood gave good yields and
quality of tobncco except on soils deficient in magnesia, and when chis
deficiency was supplied on such soils by liming wath ground dolomitic
limestone, good yields and quality were obtained. On soil deficient
in magnesia, cottonseed meal gave a higher yield and quaiity than
other sources of ammonia when no dolomite was applied. gotton-
seed meal usually gave good yields and quality on the light soils, but
did not do so well on the hesvy soils. Stable manure produced satis-
fretory yield and quality of tobacco in tests at Tifton, Ga. The inor-
ganic ammoniates, nitrate of soda and ammonium sulphate, have
given satisfactory yields and values when compared with the organic
sources, dried blood, cottonseed meal, and stable manure. Ammonia
derived from a mixture of nitrate of soda, ammonium sulphate, dried
blood, and cottonseed meal usually gave somewhat better yields of
tobaceo than those obtained from: any of these materials as the sole
source of aminonia, and there was no decided difference in the quality
of the product.

Potash is perhaps the most important single constituent of the
fertilizer mixture for growing tobacco from the standpoint of quality
of product, as is indicated by the low average value per 100 pounds
when this constituent is absent from the fertilizer mixture. The

owing plant exhibits characteristic symptoms when potash is

eficient. When potash is used st a liberal rate it serves to maintain
the vigor of the growing plant, giving it considerable resistance against
the leaf spots and other diseases. The results of these tests indicate
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thut, over a period of years, about 40 to 680 pounds of potash per acre
is sufficient in the fertilizer combinations tested; but it was observed
during the tests that higher rates gave greater resistance against
leaf-spot diseases in certain seasons, especially when the weather
conditions were favorable to their development. In these tests
muriate gave yields higher than those with sulphate of potash, but
thiv larger yield from the muriate is offset by the fact that there is a
tendency to injure the combustibility of the leaf, which is an important
clement of quality for this type of tobacco. However, the resuits
indicate that a portion of the potash, at the above-mentioned rates,
may be safely derived from potash salts containing chlorine, pro-
vided the qunntity of chlorine supplied is not more than 20 to 25
pounds per acre. Such a mixture can be used without serious injury
to the combustibility of the leaf, thus combining a good yield with
the deswred quality.

Although fertilizers are necessary to produce fluccured tobacco,
the proper rate at which & fertilizer of & given anslysis is to be applied
for maximum yield and value necessarily varies considerab{?y for
different soils «nd conditions and therefore can he sscertained only
Within wide limits. Where the rate of application is excessive there
is n tendency to decrease the quality of the leaf tobacco produced.

The necessity for including magnesia in the fertilizer mixture used
or making an application of ground magnesian limestone on some of
the soils used in the production of tobacco in the flue-cured district
1s shown by the data. When magnesia is deficient in the soil and
not supplied in the fertilizer mixture or by liming, the yield and
quality of flue-cured tobacco may be greatly lowered. The character-
istic symptoms of magnesia deficiency are readily recognized in the
growing plant. Magnesia can be supplied in the form of potash
salts conteining this material or by ground magnesian limestone.
The results presented do not show any great benefit from liming other
than from the magnesis supplied by the ground limestones used.
Since the magnesia requirement of tobacco is low, if the magnesia
is derived from dolomite it will be advisable to use comparatively
small quantities, so as to avoid the possible harmiful effects from root
diseases and the liberation of ammonia, which usually result when the
soil is heavily limed for tobacce.
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