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Value and Use of Tobacco Stalks
in Farm Practice

By Marnin E. Weeks and P. E. Karraker

TOBACCO STALKS are an important byproduct on Kentucky farms.
Their main value at present® lics in the great amount of fertilizer
nutrients, especially nitrogen and potassium, they contain. In
ordinary farm practice in Kentucky, the full fertilizer value from
the stalks often is not obtained because of considerable losses of nu-
trients incurred in handling or storing them, The whole stalks, bulky
and woody as they are, are difficult to spread on the land, and when
so spread may interfere with the operation of certain farm machines.
Grinding or cutting the stalks adds expense and requires heavy ma-
chinery not available on many farms. For these reasons, too many
tobacco stalks throughout the state are piled outside the barn to
weather and rot away, or are spread on an idle ficld where their value
is not fully utilized,

For these reasons, a study was made at this Station of methods
of handling tobacco stalks, and especially of the loss of plant nutricnts
that occurs when the stalks are exposed to the weather.

Amount ond Value of Tobacco Stalks
Produced in Kentucky

A fairly accurate estimate of the amount of tobacco stalks pro-
duced in Kentucky can be made from the ratio of the weight of
cured leaf to the weight of stalk. This ratio varics considerably, de-
pending on growth conditions and yield of leal.2 However, the av-
erage ratio is fairly constant for any given type and yield of tobacco.
This average ratio from two experiment fields was 1.5 to 1 for burley
and 3.3 10 1 for the heavy-leafed dark-lired and air-cured tobaccos.

From these ratios and the yiclds of lcaf of the different types of
tobacco as given by the U. S. Dept. Agr. Bur. of Agr. Econ. Crop
Report for July, 1945, the tonnage of tobacco stalks produced in Ken-

'l\ndusgrial uses of tobacco stalks have been explored at this Station (See Kv.
Ahgr, fanp. Sta. Bul. 439, 1942} but no extensive outlet of this kind has dcvelopcd
thus far.

*Ky. Agr. Exp. Sta. Bul. 453, 1943, pp. 24-25; and unpublished data from Ken-
tucky s0il experiment belds.
3
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Toblo 1.— Amount of tobocco leaf and estimoted amount of stalks
produced in Kentucky in 1942-44

1943 1943 1044

[P Ratlo, leaf
Leaf  Btalks Les!  Stalks Leaf  Btalks tostalk

Tobaceo {ype

: tons tons tons tong tony tons
Fire cured
Hopkinaville and
Clarksville 122) ... 4813 3,065 6,650 1,015 4,500 1,363  3.3:1
Paducah and
Mapield 30 ... 0895 2,605 7.200 2.162 6.500 1970 3}
Henderson (24 _ ] n 45 " Ll 18 331

Burley (31} ... ~ 120,480 80,320 134,863 89,776 209,150 139436 161

Dark air-cured
Oune qucker 33 . 0955 2107 6805 2020 10,063 3048 333
Green River (38) .. 7468 236 5463 18,550 8,250 3,80 331
Totel e 150,703 8D.4TT 160,710 87,870 238,511 148333 o

Table 2.~ Average and range in nutrient content of 75 samples of
oie-dry tobacco stolks

Nutrient Range, petcent Average, percent, Pounds per ton

Nitrogen e L7710 853 m 55
Phosphorus ... A8t 42 33 1

Potassium __ . 135 io 48 2.5 30

tucky during 1942, 1943, and 1944 was calculated (Table 1). Ken
tucky farmers had about 89,000 tons of tobacco stalks in 1942, nearly
98,000 tons in 1943, and about 148,000 tons in 1944. The approximate
value of these stalks in dollars per year can be calculated from av-
crage analyses of major plant food nutrients in the stalks and the
cost of such nutrients in commercial fertilizer.t Though nutrient
content of tobacco stalks varies greatly, averages of many samples
from all parts of the state should provide a suffuiently accurate basis
for the calculation of approximate value of the fertilizer nutrients in
tobacco stalks produced in the state, Table 2 shows the average and
range in percentage of nitrogen, phosphorus, and potassium in 73
tobacco stalk samples representing crops over several vears from cen-
tral Kentuckv and some of the outlying soil experiment fields, The
stalks averaged 55 pounds nitrogen, 7 pounds phosphorus, and 50
pounds of potassium per ton.

Assuming that these data are representative of Kentucky tobacco
generally, the nutrient content and value of the stalks produced in
Kentucky in 1942, 1943, and 1944 would be as given in Table 3. On

1 Disregarding any possible value of organic matter or minor nutrients con-
tained in the stalks.
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Table 3.— Estimated mutrient content and value of tobacco stolks
produced in Kentucky, 1942-44

Btalk Rstimated
prod‘:cuan Nitrogen Photphorus Potassium values

tons . b, .
148 . 9500 4,885,000 90,000 4,691,000 $ 892,000
W . 00 6,233,000 644,000 4,903,000 #74,000
ed . 148,300 4,099,000 978,000 7,446,000 1,480,000

¢ Nitrogen valued at 10 cents, phosphorus st 13.7 cents, and potassium et 72 cents
per pound.

the average during these three years, the tobacco stalks produced in
Kentucky contained about 6 million pounds of nitrogen, 740,000
pounds of phosphorus, and 514 million pounds of potassium, with a
plant-food value somewhat over 1 million dollars. This amounts to
about one-third of the total nutrient content of the tobacco crop.
For each 1,000 pounds of burley tobacco sold, a farmer has, on the
average, about 666 pounds of stalks worth $3.50; and for each 1,000
pounds of dark fire-cured or air-cured tobacco, about 300 pounds of
stalks worth §$1.50,

Loss of Nutrients from Tobacco Stalks

The greater part of the nitrogen, phosphorus, and potassium in
fresh stalks is soluble in water and is easily lost if the stalks are ex-
posed to rain. To determine the exact amount of water-soluble nu-
trients in several lots of tobacco stalks, the stalks were ground, 214
gram portions of the powder were shaken in 250 ml of water, the mix-
ture was filtered, and the flurate was analyzed for nitrogen, phos-
phorus, and potassium (Table 4). An average of 73 percent of the
value of the plant nutrients in the stalks was found to be readily sol-
uble in water,

It is common practice in Kentucky to spread whole tobacco
stalks on lawns and pastures or meadows in winter to improve the
growth of grass through the leaching out of plant food nutrients from
the stalks Ly winter rains. If the stalks are not left on too long in the
spring, this method of improving the growth of lawn grasses is quite
effective. In an experiment to determine the rate of loss of nuuients
from whole tobacco stalks spread out in this manner, three lots of
stalks were spread on a lawn in the middle of January, At the same
time another lot of stalks was piled under the eaves of a shed in the
manner followed on many farms where the stalks are thrown into 2
pile ouwside the barn. One of these lots was picked up in 50 days, one
in 79 days, and another in 109 days, dried out, weighed, ground, and

analyzed to determine losses in dry matter, niwrogen, phosphorus, and
potassium.
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Table 4.— Percentoge of the nitrogem, phosphorus, and potassium content

of tobacco stalks thot is soluble in water

Sample Nitrogen Phosphorus Potassium
) S ] 64 100
3o 56 87 99
3. 81 100
4 87 81
5 . 80 97

Average ... 54 81 99

Very great losses of plant nutrients occurred (Table 5 and Fig. 1).
Practically all the water-soluble nutrients (Table 4) were lost in 109
days from the whole stalks spread on the lawn. This is shown by compar-
ing the data for percentage of nitrogen, phosphorus, and potassium lost
in 50, 79, 109, and 112 days (Table 5) with the percentage of total water-
soluble nutrients in the same lot of tobacco—sample 3 in Table 4.
Losses from whole stalks in the pile under the eaves were less than
_from those spread on the lawn, yet most of the soluble nitrogen and
potassium of the piled stalks was lost in 112 days. Losses from very
large piles probably would be considerably less because much more
of the rainwater would be shed or absorbed by the stalks.
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Fig. 1.— Percentaga of original dry matter ond nutrients lost from whole tobacco
stolks exposed to winter rains for varying periods from
January 12 to Moy 3, 1944
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Table 5. Effect of exposure to winter roin on weight and mitrogen,
hosphorws, ond potassium content of whole tobecce stolks

4 L

Bpread on Jawn Piled
Ttem Kent outside
tnside 50 days Mdays  100days  l2days
Nitrogen, percent .. ... 2.7 1.1 1.5 163 180
Phosphorus® percent on 9.2¢ 6.3 (R1] n
Potassium® percent 942 1.1% 1.04 o (3}
Percent of the nitrogen
content Josb ... ... 62 [} L] [ )]
Percent of the phocphorus
content S 82 F) 50 1
Percent of the potasrium
oontent . 80 ® " -}
Percent of dry matter lost _. . .. (1] 11 4“ 4
Initial welght of sample,
pounds i e %0 ] » "
.
Pina! weight of sam;
pounds 12 12 15 17
Rainfall during exposure,
InChes e e 187 .14 n 139

s To get “‘phosphoric mcid” content, as siated in ferulizer sualyses, multiply by 3.39,
Thus, the stalks consined originaliy 0.71 percent “phosphoric scid’ (0.31 X329,

v To get “potash” content, as stated in fertilizer anslyses, mulliply by 13. Thuy the
stalks coutained originally 4-10 percent of "potssh.” (342x13) B0 these stalkn are &
2.7-0.7-4.0. fertihizer.

Nutrients Leached from Stalks Spread on
Land During Winter

Plant nutrients leached out of tobacco stalks spread on the soil
during the winter are, to a greater or less extent, taken up and held
by the soil minerals or by the microorganisms and cover crops that
grow in the soil. Ammonia nitrogen is absorbed by the soil, and this
and other soluble forms of nitrogen are taken up by bacteria and
crops. Potassium and especially phosphorus are largely abworbed by
the soil, though some of both are taken up by organisms and plans.

Some loss of nitrogen and potassium by leaching through the soil
or by erosion is 1o be expected from stalks spread on the land in
winter, The amount of such loss of nitrogen depends on the kind
and condition of the cover crop, on temperawure, and the amount of
precipitation. The loss of potassium varies with precipitation, but is
atlected much les by the cover crop than the Joss of nitrogen.

Effect of cover crop on loss of nitrogen and potasium by leaching
iv shown by data in Table 6, fiom hsimeters on the Station farm.
Greatest lows of both nutrients occurred during January, February,
and March, Loss of nitrogen was nearly prevented by a good cover
crop. Loss of potasium, on the other hand, appeared 1 be in no
way related 1o nitrogen loss nor 10 the Lind or condition of cover aop.
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Toble 6.— Average amounts of nitrogen ond potassium lost in dreinege
from lysimeters at Lexington during six winter ond spring months,
1939 ond 1940

{Pounds lost per acre)

Janusry - March April « June
Crop cover *
Nitrogen Potassium Nitrogen Potasslum

L d 9 39 10 28
White clover . . . 47 “ [ A
Red clover SRR - ] 9 3 14
Altalfa .. 40 1 ]
Bl 4 38 1 19
Lespedeza and rye ... 18 68 1 19
Bl and lesped ] 39 ] 25
Bluegrass and white clover ___ 3 4“ 1 19
Bluegrass and red clover . 3 40 H 2%
Bluegrass and alfalla —_ 1 [ 1] 2 3
Fallow . 8 38 U] 26

Use of Whole and Cut Tobacco Stalks for
Bedding for Livestock

Some farmers use whale or ground or cut tobacco stalks for bed-
ding under livestock, Many of these men have found that the stalks
break up quite readily under the hoofs of horses and cattle and that
such stalks can be handled easily in manure spreaders, are easily
plowed under, and do not interfere with subsequent field operations
in the way that whole dry stalks frequently do,

During the winter of 1944 and 1945 several experiments were made
by this Station testing whole and cut tobacco as bedding for horses
and for steers. The stalks were compared with wheat straw in relative
effectiveness in keeping the animals clean, and the resulting manure
was analyzed to see whether the large amounts of nitrogen and po-
tassium in the stalks were held in the manure.

In the experiments with stalks under horses, it was found that
the whole stalks broke up very readily under the animals’ hoofs. They
were found to be quite effective in absorbing liquid, and the manure
was richer in nutrients than the original stalks. The stalks contained
1.77 percent nitrogen, 0.39 percent phosphorus, and 2.73 percent po-
tassium; and the manure contained 1.83 percent, 0.49 percent, and 3.06
percent respectively of these elements.

The second éxperiment was begun February 1, 1944, in the beef-
cattle barn, to compare whole stalks, stalks cut in linch pieces with
an ensilage cutter, and wheat straw, for bedding under beef steers.
Two yearling steers were kept in each of three stalls at night and al-
lowed to run on pasture during the day, One stall was bedded with
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wheat straw and the other two were bedded respectively with whole
stalks and cut stalks. Bedding materials were added as nceded to keep
the animals clean. This experiment ran until February 28, All bed-
ding materials were weighed and the moisture content determined.

At the end of the experiment, the manure [rom each stall was
removed, mixed, and weighed, and a sample was taken for moisture
determination and analysis. The data obtained are given in Table
7. When the amounts of nitrogen, phosphorus, and potassium added
in the bedding was deducted from the amounts in the manure, the
remainder (representing the nutrient content of the animal excre-
ment) pet equal weight of excrement, was nearly the same in all
stalls, The range for nitrogen was 114 to 118 pounds; for phos-
phorus, 2.29 to 3.83 pounds; and for potassium, 7.1 to 8.4 pounds
per ton of fresh manure. Gonsidering the difficultics in sampling and
analyzing materials of this kind, the differences were believed to be

Toble 7.~ Fertilizer nutrient content of cow monure, with straw and with
tobocco-stalk bedding

Kind of bedding used

Whole tobacco Cut tobacco
Straw Ralks stalks

Manure (Including dedding) in

each stall, pounds _ 1,005 1,125 1.0

Bedding per atall, pounds .. 192 e 539
Manure minus bedding, poun 903 986 1.081
Percent of nutrients In manure
NIEPOgen oo 0.63 0.83 107
Phosphorus .. . 0.58 0.4 [ Rd
Potesstum ... . . 145 330 3.9
Pounds of nutrients in manure
Nitrogen 6. 100 11M
Phosphorus 180 1.65 303
Potassium ... (W} 11.35 n
Percent of nutrients in bedding
Nitrogen ___.____ 092 240 1
Phosphorus 0.1a 027 30
Potassiom .. . S 058 400 4.50
Pounda of putrients in bedding
Ntrogen . ... 150 (X ] 1t
Phosphorus 01T 05 n
Polasslum o 0.9¢ 1.56 18.30
Nutrients 1n manure minns
nutrients in dedding, pounds-
54 5.00 (B ]
11 113 iR ]
i 16 14

Nutrients in 1 ton of manure minus nutrients
in ] fon of bedding, pounds—

Nitrogen 11.90 1160 11.58
Phosphorus S, 3.8 i 137
Polaselum ... [ K] 1.9 110
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well within the limit of experimental error. There was thus evidently
no important loss of nuirients from the bedding materials or the
excrement,

In keeping cattle clean and preventing loss of nutricnts from the
manure, both whole and cut tobacco stalks proved to be quite sat.
isfactory as bedding. The whole stalks would probably serve some-
what better if a l)tlle straw were used along with them in the stalls.
The most convenient and effective way to use tobacco stalks for bed-
ding would be to have them cut into pieces 2 to 6 inches in length,
This could be done by running them through a corn shredder or
ensilage cutter with part of the knives removed,

Carryover of Tobacco Mosaic in Tobacco
Stalks Applied to Land

Kentucky tobacco growers commonly apply much of the manure
produced on the farm to land being prepared for tobacco, Many pro-
ducers also spread tobacco stalks on these ficlds. However, if tobacco
stalks carrying tobacco mosaic virus were applied directly to the land
or were used for bedding and then spread with the manure, there
would seem to be danger of the virus being carried over and infecting
the new crop. Experiments were therefore made, in cooperation with
the plant pathology section of this Station, to determine how long the
mosaic virus would remain active in whole tobacco stalks spread on the
land or mixed with manure.

To provide a supply of diseased stalks for these experiments, a
number of tobacco plants in the 1944 crop were inoculated with
mosaic virus in the field. In March, 1945, the following experiments
were begun: (1) twenty-five of the discased stalks were spread out on
the lawn; (2) a layer of the stalks was placed between two layers of
cow manure and protected so the stalks would not dry 100 rapidly;
(3) a layer of stalks was similarly placed between two layers of horse
manure. Samples of stalks were taken from these lots from time to time
over a period of 68 days, by cutting off the tips of a number of the
stalks in each treatment. These samples were then dried and tested
for active virus. At the beginning of the period a sample of the original
untreated stalks was tested to make certain the virus was present, The
data from these experiments are given in Table 8, At the end of 15
days no active virus remained on the stalks between the layers of
manure, and after 26 days no active virus remained in whole tobacco
stalks spread on the lawn.
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Toble 8.— The effect of weathering ond contact with manure on
the activity of tobocce mesaic virus

(Fiqures denote number of lesions produced on growing tobacco of N-N mosaic re-
sistant burley leaf by inoculum prepared from stalks ot start and ofter exposure.)

Atstart,  After After After After After
Mar. 14 4days  16days 26 days Jédays Gddays

Btalks at start
of experiment e

Btalks spreed on lawn .

Stalks In cow manure _. —
Stalks in horse msnure ... ... .. —

}

3
oo B |
oo ol
oo @ |
oo ol

¢ No sample taken.

Composting Experiments

A number of experiments were tried in composting whole tobacco
stalks. In some, tobacco stalks alone were used with hydrated lime
and a lite 6-8-6 fertilizer. In others stalks were composted with straw,
horse manure, and soil, either with or without lime, It was found that
good results could be obtained only if a considerable quantity of
water was added (o the compost and if considerable care was used
in packing it down, In most cases the seasonal rainfall would not Le
. sufficient for best results with composting, under Kentucky conditions.

Recommendations for Handling Tobacco Stalks

On the basis of this study, in which it was found that about 76
percent of the plant food nutrients in tobacco stalks is readily lost by
leaching with water, the following recommendations on the handling
of tobacco stalks so as to obtain from them their full fertilizer value,
can be made:

Piling,— At stripping time, stalks should be piled and stored
under cover till spring 1o prevent loss from weathering. 1f it is neces-
sary to pile them outside, they should be piled or stacked in lurge piles
to reduce leaching by rain, Putting straw or other crop residues in
the outside piles with them is advisable when possible.

Spreading directly on the land.— Spreading tobacco stalks dur-
ing the winter should be on fields where there is pasture, meadow, or
small grain. If spreading on these crops is delayed until spring, less
Joss of nutrients is likely to occur. Loss of nutrienis should also be
small where the stalks are spread in the spring and plowed under on
land to go into corn or tobacco. When spread or applied in any ol
these wavs, however, whole stalks may interfere 10 some extent with
necessary tillage or harvesting operations on the land before they rot.
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This latter difficulty can be avoided if the stalks are put through an
ensilage cutter, corn shredder, or hammermill; but the expense of
handling the stalks is increased considerably thereby. Stalks spread
on land to go into tobacco, should be spread during the winter and
should be completely plowed under, unless one of the Kentucky
mosaic resistant varieties is to be set. This procedure will avoid any
possible trouble from mosaic virus discases, Care must be taken not
1o spread the stalks too thick. For ordinary farm crops they should
not be applied at a rate higher than one ton per acre,

Stalks for bedding.— Whole tobacco stalks make very satisfac-
tory bedding material in loose stock sheds especially under catile and
horses. They are not satisfactory in stalls that are cleaned out fre-
quently. If used, preferably with some straw, in sufficient quantity to
keep the animals clean, there should be little loss of nutrients, On
land being prepared for tobacco, the manure should be spread at least
a month before the plams are set,

If used in dropping pits for poulury, the stalks should be cut or
shredded and some 5llperl)llosphate (about 100 to 200 pounds pe
ton) should be used to hold ammonia and retard bacterial decompos}-
tion in the manure,



HOW TO GRADE YOUR PLACINGS

Table for Use in Determining Grades in Crops Judging Work

(Placing 4 Samples)

Placing Value  Placihig Value
12340rABCD............ 100 2134orBACD............ 85
12430rABDC ........... 9% 21430rBADC............ 80
14230rADBC. .......... % 23140rBCAD. ........... 65
14320rADCB............ 50 2341orBCDA............ 35
13240rACBD. ........... 90 24130rBDAC............ 45
13420r ACDB............ 70 2431orBDCA............ 15

Placing Value Placing Value
31240rCABD............ 60 41230rDABC........ ... 30
31420rCADB............ 65 41320 DACB......... ... 25
32140rCBAD............ 40 42130rDBAC............ 20
3241t CBDA............ 12 4231orDBCA........ ... 5
34120rCDAB............ 10 43120t DCAB. . 3
34210rCDBA............ 7 4321orDCBA.. .. . . 0

In grading the results of a Crops judging contest, it is relatively
simple when the samples can be numbered 1-2-3-4 or A-B-C-D and
the official placings are in that order. It is then a matter of reading
vour placing directly from the score sheet. Thus, the placing, if it
should be 3-1-2-4 or C-A-B-D, could be read directly off the score
sheet and would receive 60 or a placing of 2-1-4-3 or B-A-D-C.
would receive 80.

Sometimes the official placing will not be 1-2-3-4 or A-B-C-D.
Then an interpretation will have to be made. For instance, suppose
the official placing should be 3-1-2-4 or C-A-B-D. The contestant
places the samples 2-1-3-4 or B-A-C-D. Now the question is—what
should be the contestant’s score:

Example

3-1-2-4 or C-A-B-D—Official Placing
2-1-3-4 or B-A-C-D—Student Placing
3-2-1-4 or C-B-A-D—Interpretation

Look for the placing 3-2-1-4 or C-B-A-D in the Table. You will
ﬁnd.it has a value of 40. On a four sample placing, if the official
placing were 3-1-2-4 or C-A-B-D and the contestant’s placing
2-1-3-4 or B-A-C-D, then, according to the official placing, ear No. 2
or B should be third, ear No. 1 or A should be second, ear No. 3
or C should be first, and ear No. 4 or D should be fourth: or the

19
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contestant’s placing in terms of the official placing is 3-2-14 or
C-B-A-D and when read off the score sheet receives 40. After ‘me
practice it is quite easy to determine the grades.

In order to make the grading easy, especially for the beginning
club leaders and members, we would suggest that the sample be
marked usmg the four letters A-B-C-D. If you would like to have
sheets giving all possible placings, using the letters A.B-C-D, write
the 4-H Club Department. This makes grading placings a very easy
job.

The quiz should be graded and this score added in with the scores
on the placings. The total of these eight grades will be the con-
testant’s grade out of a possible 800 points. :

~ REMEMBER

“Judging is a Merhod of Teaching and a Way of Learnmg

COOPERATIVE EXTENSION WORK IN AGRICULTURE AND
«* HBOME ECONOMICS
State of Indiana, Purdue University
and the United States Department of Agriculture Ceoperating
H. J. Reed, Director, Lafayette, Indiana
Issued in furtherance of the Acts of May 8 and June 30, 1914, !



