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SUMMARY AND CONCLUSIONS

The Madole variety of dark tobacco was grown on a different
range each year in a 3-year tobacco, wheat, and pasture ro-

tation. Only the tobacco received fertilizer.

Nitrogen, phosphorus, and potassium increased yield and dollar
acre value of the tobacco, with the 120-100-180 treatment of N,
P:!O,-"and K:!O appearing to be superior to the other treatments
evaluated.

The effects of the different nutrient levels upon the tobacco
grades may be summarized as follows:

Nitrogen had no great effect on leaf group or quality but
greatly increased the percentage of dark leaf with a correspond-
ing decrease in brown leaf. The percentage of green and greenish
brown leaf increased about 10?;,.

Phosphorus increased the percentage of X and B leaf groups
and decreased the percentage of C and A leaf groups, had little
effect upon the quality, and greatly increased the percentage of
brown leaf with a corresponding decrease in the dark leaf.

Potassium slightly increased the A and C leaf groups with
a corresponding decrease in the X and B leaf groups, decreased
the fine leaf with a corresponding increase in the good leaf, and
increased the brown leaf with a corresponding decrease in the
dark leaf.

Ten tons of barnyard manure per acre contributed to higher
yields of dark tobacco and a higher dollar per acre income than
for tobacco produced with normal fertilization without manure.
The average value of the manure used with fertilizer on dark
tobacco was $5 to $8 per ton.
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Fertilization 0'
Dark Toba~~o

hy

W. L. Parks, L. M. Safley, and D. H. Latham'

Introduction

An experiment on fertilization of the Madole variety of dark
tobacco was conducted on a Dickson soil at the Highland Rim

Experiment Station over a 9-year period. Three separate, but ad-
jacent, experimental areas were used and tobacco was grown on
each area only once in a 3-year period. Wheat followed tobacco
and a clover-grass mixture was seeded in the wheat and remained
on the area through the third year as a hay crop. Three cycles
of the 3-year rotation (tobacco, wheat, clover-grass pasture) were
completed.

The plot size was 21 x 50 feet (six 42-inch rows 50 feet long)
and the plant spacing was 34 inches. Three replicates of a random-
ized block experimental design were used. Fertilizer treatments
were applied to the tobacco crop only. With the exception of the
first few years when a small amount of the fertilizer was applied
in the row, the fertilizers were applied broadcast and disked into
the soil before transplanting the tobacco. Starting with the 1958
crop, surface soil samples from each plot were obtained each year
before applying fertilizer for the tobacco.

The four center rows in each plot were harvested for yield
and quality data. The tobacco was cured and prepared for market
using customary procedures. After stripping, the tobacco of each
plot was graded by a Federal Tobacco Inspector. The dollar acre
value was calculated from the average price received by farmers
for the various grades of tobacco in the year that the tobacco was
marketed. In this procedure, the price received for a given leaf
grade might change from year to year, but the dollar acre value
represents the normal market value of the tobacco for that year.
lprofe:",:.or, Department of Agronomy. Knoxville: Sllperinh>IHlf'nt, Highland Rim Experiment
Station, Springfield; ano Associate Professor. Departmt'nt of I\gTicultllral Hio!o;..!:y. Highlanrl
Rim Exp('l'iment Station. l'f'spectively.
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Transplanting and Cutting Dates

The dates of transplanting and cutting of the tobacco are
shown in Table 1. Generally the tobacco was transplanted in late
Mayor early June and cut in late August or the first half of
September. The length of time that the tobacco was in the field
varied from 94 days in 1962 to 111 days in 1959.

Table 1. Transplanting and cutting dates of tobacco over the 9-year
period

Total days

Year Transplanting CutHng transp~anting
to cutting

1956 May 25 September 12 110

1957 May 31 September 4 96

1958 June 4 September 8 96

1959 May 20 September 8 111

1960 June 2 September 19 109

1961 June 10 September 20 102

1962 May 26 August 28 94

1963 May 30 September 2 95

1964 May 20 August 28 100

Rainfall

The monthly rainfall for the Springfield Station and the 25-
year average of the Springfield area for the growing season of
dark tobacco are shown in Table 2. These data indicate that 1964
had the least rainfall and 1960 had the most rainfall during the
years of the experiments. Only in 1956. 1961. and 1964 was the
rainfall considerably below the 25-year average. It was just slightl~'
below the average in 196:~ and above average in all other years.
Although the greatest precipitation oecurred in the 1960 growing
season, moisture distribution during that year was relatively poor
for dark tobacco production. During 1960, May and June were ex-
cessively wet and July and August were relatively dry. Years
with rainfall distribution similar to that in 1959 and 1964 ap-
parently favor good yields of dark tobacco. On these years ade-
quate moisture was available in May, followed by a somewhat
drier June that apparently encouraged deeper rooting of the plants.
Once the plants had started to grow and develop, adequate rainfall
in Jul,\' and Augus! tended to produee a rather high yielct of good
quality tobacco.
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Table 2. Monthly rainfall during the dark tobacco growing season from 1956 through 1964 and the 25-year
average for the Springfield area

-------_ .._- -------_ .._--
Month 1956 195i 195B 1959 1960 1961 1962 1963 1964 25-yr. avo

-_._---_.- --_ ..- -.-._-- ------.

0'> May 4.38 5.70 4.24 483 4.62 4.05 337 260 1.80 4.12
June 2.48 335 2.23 1.41 7.34 4.62 3.55 3.10 .72 336
July 4.57 2.61 7.08 3.58 3.28 3.46 5.80 5.99 2.22 4.16
August 2.79 2.07 2.99 5.31 1.53 1.39 2.36 4.37 4.37 3.:6
September .60 5.68 3.26 4.56 3.45 178 388 1.12 3.08 2.98
---------- ----- --- --- -.--------

TOTAL 14.82 19.41 19.80 19.69 20.22 15.30 18.96 17.18 12.19 17.88

----~----------------~_._-.._------- - ._. --



Effect of Different Rates of Nitrogen
Upon Soil Test Values,

Yield, Acre Value and Leaf Grade
of Dark Tobacco

Soil test values for nitrogen treatments

Soil test values for samples taken from the plots each spring
prior to fertilizer applications to the tobacco crop are shown in
Table 3. These values represent the average of all three replica-
tions; the range in which the tobacco was grown each year is
also indicated. The pH values range from 5.0 to 5.6 and pH value3
on Range C were slightly higher than those of the other two
ranges. The phosphorus values range from 11 to 20 pounds per
acre. These values would be classified in the medium to low cate-
gory. The potassium values range from 100 to slightly over 250.
Potassium soil test values for Range C were slightly higher than
those for the other two ranges. During each year of the experi-
ment, all the above treatments received 100 pounds of P20,-, and
180 to 200 pounds of K!O per acre. Therefore, the above soil test

Table 3. Soil test values for nitrogen treatments
_ ..__ ..._-----

Year and Range

Lb. 1958 Lb. 19.59 1960 1961 1962
-_ .._------- 19641963

N/A C N/A A B C A B c

Soil pH values
0 5.3 0 5.4 5.3 5.2 5.1 4.9 5.6

50 5.4 60 5.3 5.1 5.4 5.0 4.8 5.6
100 5.5 120 5.2 5.1 5.6 5.1 4.8 5.6
200 5.3 180 5.1 5.1 5.0 5.0 5.0 5.4
250 5.5 240 5.2 5.1 5.3 5.2 5.2 5.5

300 5.4 5.1 5.0 5.0 5.1 5.2
Pounds P per acre

0 18 0 14 13 13 13 17 12
50 17 60 14 15 12 14 LO 14

100 16 120 12 14 12 12 18 12
200 17 180 13 17 13 12 14 13
250 16 240 12 14 11 11 ]? 13

300 12 16 15 11 14 17
Pounds K per acre

0 143 0 157 133 143 100 180 190
50 157 60 130 143 150 123 167 253

100 157 120 140 160 133 133 193 203
200 173 180 130 123 150 120 167 227
250 167 240 123 150 133 107 147 213

300 150 143 150 127 163 187
~._.- -- ----_.
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values should reflect soil test changes on any range that were
eaused by applying these fertilizers once every third year.

Yield per acre

The yield of dark tobaceo obtained from different rates of
nitrogen are shown in Table 4. During the first B yean, of the
experiment when the nitrogen rates were in 50-pound inerements
from 0 to 250 pounds of N per acre, a significant nitrogen response
was obtained in 2 of the 3 years and for the 3-year average. Dur-
ing these 2 years, 100 pounds of nitrogen was significantly better
than 50 pounds per acre, but rates higher than this did not produee
:-iignificantly more poundR of tobaceo pel' aere.

For the last 5 year:-i of the experiment, when the nitrogen
rates were in 50-pound inerements-from 0 to 300 pounds of N
per aere-a significant response to nitrogen waR obtained in :~
of the year:-i and for the 6-year average. In those i~ yearR when
there was no Rignificant difference among the different nitrogen
treatments, a Rignificant response to nitrogen occul'l'ecl when
nitrogen vs. no nitrogen eomparisons are made. For the 5-year
average the 120-pound per aere nitrogen rate waR significantly
better than the 60-pound rate. Yields at rates higher than 120
pounds per acre were not Rignificantly better than the 120-pound
per acre rate.

Dollar acre value

The dollar aere valueR whieh were ealeulated from the average
values received for the different gradeR on the given year that
the crop was marketed are also shown in Table 4. During the
first ;~ yearR of the experiment, a significant difference among
nitrogen treatmentR oeeurred in 2 of the ;~years and for the ij-year
average. These results indicate that the higheRt dollar acre value
would be obtained from a nitrogen rate between 100 and 150
pounds of nitrogen per aere.

During the last 6 years of the experiment, a signifieant dif-
ference among the nitrogen treatments occurred in ij of the years
and for the 6-year average. However, during those ;~ years when
there was no Rignificant differenee among the nitrogen treat-
ments, a Rignificant response to added nitrogen was obtained each
year. The data obtained during the last 6 years of the experiment
indicate that 120 pounds of nitrogen was significantly better than



Table 4. Effect of nitrogen rates on yield and dollar acre value of dark tobacco

-----_ .. _--------

Lb. Lb.
N/A 1956 1957 1958 3-yr. a·I. N/A 1959 1960 1961 1962 1963 1964 6-yr. avo

Pounds per acre
0 1809 1403 1957 1603 0 1926 1533 1282 1405 1564 2117 1638

50 2016 1655 1775 1815 60 2252 1651 1645 1735 1813 2218 1886
100 1876 1999 2029 1968 120 2278 1953 1839 1782 2221 2518 2099
150 2153 1982 1904 2013 180 2331 1734 1759 1841 2084 2389 2023
200 2358 1961 1964 2094 240 2318 1759 1920 2019 1902 2336 2042
250 2029 2063 2037 2043 300 2231 1675 1737 1586 1822 2473 1921

~ L. S. D.
(.05) N.S 180 236 183 N.S. N.S 199 N.S. 249 218 126
(.01) 256 245 282 353 167

Dollar acre volue
0 674 594 655 641 0 808 688 561 583 620 1022 714

50 809 720 749 759 60 837 752 692 736 758 1054 805
100 759 880 904 848 120 865 892 842 759 936 1225 920
150 909 866 858 878 180 857 781 776 730 847 1155 858
200 1001 847 783 877 240 855 782 831 797 785 1099 858
250 892 963 809 888 300 850 731 779 585 735 1220 817

_.
L. S. D.

(.05) 203 311 N.S. 101 N.S. N.S. 96 N.S. 113 118 59
(.01) 135 138 160 78

-_._-~_. -~----- ------ -------- ..--------- --_._~_.~--_.-



any of the other nitrogen rates in terms of total dollar acre value.
In general, the application of 100 to 120 pounds of nitrogen per
acre returned on the average approximately $200 per acre.

Leaf grade
As would be expected, increasing the nitrogen rates on dark

tobacco produced a change in the leaf grade distribution. The
average changes produced in the leaf groups, quality, and colors
are shown in Figures 1, 2, and 3. The percentage distribution
each year is shown in Table 11. Figure 1 shows the changes of
leaf group distribution as affected by nitrogen rates. This figure
indicates that as nitrogen rates were increased, a slight increase
in the X leaf groups occurred. The B leaf groups decreased

Percent
50

40

30

20L-__ .

\0 .....
.......................... ~ .

.."

60 120 180 240 300

Lb. N/A.
Figure 1. Effect of nitrogen levels on percent distribution of leaf groups
(1959-1964) .
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Percent
50

---- 3~-------------- -------------

40

20

10 ................................ . .......
....................................

60 120 180 240 300

Lb. N/A.
Figure 2. Effect of nitroj?;en levels 011 percent distribution of leaf Quality
(19;;9-1964 averaj?;e).

slightly at 60 pounds of nitrogen per aere followed by an increase
of up to 180 pounds of nitrogen per acre and then a decrease.
Nitrogen resulted in a large decrease in the C leaf groups and
some variability in the amount of A leaf produced. Figure 2 indi-
cate:; that only about 5';; to 9'; of the leaf was of the 1 or choice
quality regardless of nitrogen rate; however, 120 and 180 pounds
of nitrogen per acre did produce a higher percentage of 2 (Fine)
quality leaf than the other treatments. Nitrogen above or below
this rate tended to decrease the percentage of leaf in this quality
group.

Figure R indicates the relative influence of nitrogen upon the
leaf colors. As would be expeeterl, the D or dark leaf greatl;v'
increased as the nitrogen rates were increased, with the percent

11



Percent
70

O~ __ ....1-__ -.L.__ ---J_-_..L.-_-"'"
o 60 120 180 240 300

Lb. N/A.
Figure 3. Effect of nitrogen levels on percent distribution of leaf color
(1959-1964 average).

of D leaf ranging from about 9~/; at 0 nitrogen to almost 60'j~
at 300 pounds of nitrogen per acre. As the percentage of D leaf
increased, there was a corresponding decrease in the F or brown
leaf. The percentage of the G (Green) and VF (Greenish brown)
leaf increased from about 2 ~.I, up to about 17 'Ir as the nitrogen
rates increased.
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Effect of Different Phosphorus Levels
Upon Soil Test Value,

Yield, Acre Value and Leaf Grade
of Dark Tobacco

Soil test values for phosphorus treatments

Soil test values for the years 1958 through 1964 are shown
in Table 5. These values represent an average of three replications
of each treatment on the particular range as indicated each year.
Soil pH values ranged from 4.8 to 5.6 and were higher on Range C
than on the other two ranges. In 1958 the phosphorus soil test
values ranged from 12 to 17. By 1964, after three cycles of the
experiment, it was evident that the difference in soil test value
hetween the 0 phosphate treatment and the 150 pounds per acre
phosphate treatment level had increased.

Although there is some variability in the soil test values of
potassium in the different phosphorus treatments, the values
generally ranged from 150 to 200 pounds per acre before the ap-
plication of 200 pounds of K per acre each year that tobacco was
grown.

Yield per acre

The yield of dark tobacco produced for the different phos-

Table S. Soil test values for phosphorus treatments
------- -----

Year and Range

Lb. 1958 1959 1960 1961 1962 1963 1964
P,ojA C A B C A B c

Soil pH values
0 5.3 5.5 5.1 5.3 5.2 5.1 5.5

50 5.4 5.2 5.1 5.4 5.1 5.0 5.6
100 5.5 5.2 5.1 5.6 5.1 4.8 5.6
150 5.2 5.3 5.1 5.2 5.0 5.2 5.4

Pounds P per acre
0 12 10 11 7 7 11 5

50 17 15 15 10 12 17 9
100 16 12 14 12 12 18 12
150 17 13 17 17 14 17 24

Pounds K per acre
0 190 157 100 207 180 183 243

50 170 117 157 183 130 183 247
100 157 140 160 133 133 193 203
150 163 133 150 143 137 167 203
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phate levels is shown in Table 6. During the first R years of the
experiment, a significant difference among the phosphate treat-
ments occurred only in 1958. The R-year average showed no
significant difference among the different phosphate treatments;
however, there was a significant response to applied phosphate
when the phosphate vs. no phosphate comparison was made. Dur-
ing the last 6 years of the experiment a significant difference
among the treatments occurred in only 2 of the 6 years and for
the 6-year average. During this particular period, the 100-pound
per acre P~O.-, rate was significantly better than either the 0
or 50 pounds per acre treatments.

Dollar acre value

During the first 8 years, the trend of the dollar acre value
(Table 6) was essentially the same as that of pounds per acre
yield. A significant difference among the treatments occurred
in only 1 of the :3 years. No significant difference was observed
among the 50-. 100-, or 150-pound treatments for the 8-year aver-
age although there was a significant response to the applied phos-
phate. In R of the last 6 years of the experiment and for the
6-year average, there was a significant difference among the
dollar acre values of the phosphate treatments. In each of these
cases, except 1964, the 100-pound per acre treatment was signifi-
cantly better than the 0- or 50-pound per acre treatments.

Leaf grade

The relationships between the different levels of phosphate
and the percentage distribution of leaf groups, qualities, and
colors are shown in Figures 4, 5, and 6. The percentage distribu-
tion for each year is shown in Table 12. In Figure 4, as pounds
of P:!O.-, per acre were increased, the percentage of A and C leaf
groups decreased and the percentage of B and X leaf groups in-
creased.

The proportions of choice, fine, good, fair, and ll)w quality
tobacco were not greatly influenced by the different levels of phos-
phate (Figure 5).

Figure 6 shows the relative influence of the different levels
of phosphate upon the leaf color. As the pounds of phosphate per
acre increased to 100 pounds per acre, there was a great increase
in the F or brown leaf color and a cOlTesponding decrease in the
D or dark leaf color. Accompanying these major changes in the
F and D grades was a small decrease in the percentage of G and
VF leaf colors.

14



Table 6. Effect of phosphorus rates on yield and dollar acre value of dark tobacco
Lb. Lb.

P,OjA 1956 1957 1958 3-y•. avo P,OjA 1959 1960 1961 1962 1963 1964 6-y•. avo

Pounds per acre
0 2104 1840 1311 1752 0 2266 1701 1091 1431 1626 1571 1614

50 2267 1669 1860 1932 50 2367 1639 1620 1863 1777 2317 1931
100 1876 1999 2029 1968 100 2278 1953 1839 1782 2221 2518 2099
150 2204 1893 1796 1964 150 2232 1773 1866 1844 2062 2177 1992

~~-_ .._-- ------- - - ------- ----- --- --- -- -------------- ---------

•....• L. S D.
01 (05) N.S N.S. 299 N.S. N.S. N.S. 189 N.S. N.S. 247 125

(01 ) 454 287 374 167

Dollar acre value
0 904 831 580 772 0 904 809 454 590 657 698 685

50 1011 706 801 839 50 917 760 708 806 741 1135 845
10J 759 880 904 848 100 865 892 842 759 936 1225 920
150 887 868 768 841 150 846 804 810 778 850 1018 851

L. S. D.
(05) N.S. N.S. 154 N.S. NS. N.S 105 N.S. 186 170 60
(01 ) 159 257 80



Figure 4.
Effect of
phosphate
levels on
percent
distribution
of leaf
groups
(1959-1964
averag-e ).
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Effect uf
phosphate
levels on
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Figure 6. Effect of phosphate levels on (Jercent distribution of leaf color
(1959-1964 average).
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The Effect of Different Potassium Levels
on Soil Test Values,

Yield, Acre Value and Leaf Grade
of Dark Tobacco

Soil test values for potassium treatments

The average soil test values from the treatments receiving
the different levels of potassium are shown in Table 7. These
values represent an average of the three replications on each
range on the particular year as indicated. The pH values range
from 5.0 to 5.7 and the pH levels of Range C were somewhat higher
than the pH values of the other two ranges.

The soil test P values ranged from 11 to 19 and would be
dassed in the medium to low category. These would reflect soil
phosphate levels associated with applications of 100 pounds of P~O.·,
once every ~) years in a tobacco-wheat-pasture rotation.

In 1958, the range among plots of soil K test values was not
great but as the experiment progressed the difference between
the 0 treated plots and the higher potash treated plots gradually

Table 7. Soil test values for potassium treatments

Year and Range

Lb. 1958 Lb. 1959 1960 1961 1962 1963 1964
K,o/A C K,O/A A B C A B c

Soil pH values
a 5.4 a 5.2 5.0 5.5 5.1 5.0 5.6

50 5.3 60 5.5 5.1 5.2 5.2 5.0 5.4
100 53 120 53 5.1 5.4 5.2 5.0 5.5
200 5.5 180 5.2 5.1 5.6 5.1 4.8 5.6
250 5.4 240 5.2 5.1 5.3 5.1 5.0 5.6

300 5.7 5.2 4.9 5.7
Pounds P per acre

a 1/ a 12 15 12 10 17 11
50 18 60 12 17 14 13 18 14

100 19 120 13 14 14 13 14 15
200 16 180 12 14 12 12 18 12
250 19 240 11 14 14 13 13 14

300 13 13 17 13
Pounds K per acre

a 150 0 103 140 110 70 147 137
50 127 60 120 157 120 100 147 163

100 130 120 133 180 133 110 187 197
200 157 180 140 160 133 133 193 203
250 140 240 143 147 157 170 183 217

300 140 157 203 223

18 i
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increased until it was about 100 pounds per acre at the end of the
experimental period.

Yield per acre

The yield per acre and dollar acre value of dark tobacco pro-
duced at the different potassium treatments are shown in Table
8. No significant difference among any of the potassium treat-
ments was observed during the first 3 years of the experiment.
During the last 6 years of the experiment, a significant difference
among potassium treatments occurred in 3 of the 6 years and for
the 6-year average. In each of these cases the l80-pound per acre
treatment produced significantly more tobacco per acre than either
of the lower rates. However, rates above 180 pounds per acre did
not produce further significant yield increases.

Dollar acre value

As was true for pounds per acre yield, there was no signifi-
cant difference among the different potash treatments in the dollar
acre value (Table 8) for the first 3 years or the 3-year average
over that period. However, during the last 6 years of the experi-
ment, adding potash produced a significant increase in dollar acre
value for 5 of the 6 years and for the 6-year average. These data
generally indicate that 180 pounds of K:!O per acre produced
tobacco with a significantly higher dollar acre value than treat-
ments receiving less potash. However, adding additional amounts
of potassium above the l80-pound per acre rate did not result in
further significant increases in dollar acre value.

Leaf grade

The relative effect of different potassium levels on the per-
centage distribution of the leaf groups, qualities, and leaf colors
are shown in Figures 7, 8, and 9. The percentage distribution for
each year is shown in Table 13. Figure 7 shows the relative effect
of increasing potassium on the percent distribution of the leaf
groups. Here it is evident that the percentage of X and B leaf
groups decrease slightly, and that the percentage of A and C
leaf groups increased as potassium was increased.

Perhaps the best average quality occurred at the 180-pound
per acre potassium rate (Figure 8). An increase in the good (3)
leaf was accompanied with a decrease in the fine (2) leaf and fair

19



Table 8. Effect of potassium rates on yield and dallar acre value of dark tobacco

. -Lb. Lb.
K,O/A 1956 1957 1958 3-yr. avo K,O/A 1959 1960 1961 1962 1963 1964 6-yr. avo

Pounds per acre
0 2201 1863 1683 1916 0 2219 1592 1609 1592 1875 2044 1822

50 2137 2049 1753 1980 60 2365 1794 1717 1934 1932 2241 1997
100 2217 1825 1975 2006 120 2398 1538 1678 2018 1810 2414 1976
200 1876 1999 2029 1968 180 2278 1953 1839 1782 2221 2518 2099
250 2293 1951 1981 2075 240 2375 1788 1627 1941 2112 2390 2039

300 2499 1844 1841 1952 2098 2563 2133
---------------------- ------------ -,,-------_ .._--

L. S. D
~ (.05) N.S. N.S N.S. N.S N.S. 242 N.S. N.S. 209 146 93
0 (.01) 298 207 125

Dollar acre value
0 876 859 731 822 0 858 655 681 631 746 910 747

50 907 957 771 878 60 917 782 770 803 796 1071 857
100 936 786 856 859 120 907 678 739 819 751 1140 839
200 759 880 904 848 180 865 892 842 759 936 1225 920
250 972 837 786 865 240 914 835 741 835 886 1137 891

300 945 846 843 837 903 1272 941

L. S. D
(.05) N.S. N.S. N.S. N.S. N.S. 124 85 143 116 80 47
(.01) 176 203 115 86

- --- -----~-"--- .-----------_ . .~---~-----_ ..._-----_ ... _-_. _._-_ ..._-----_._.
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Fij{ure 7. Effed of potash levels lin percent distribution of leaf g"roups
(1959-1964 average).

(4) leaf. However, there were no great changes in the 1 and 5
leaf qualities related to potassium rates.

Figure 9 shows the relative effed of potassium rates upon
the leaf colors. The percentage of brown leaf (F) greatly in-
lTeased and the percentage of D coloI' (dark) greatly decreased
as potassium levels increased. The percentage of VF (greenish
brown) and G (green) grade groups varied only slightly.
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Effect of Manure on Soil Test Values,
Yield, Acre Value and Leaf Grade

of Da rk Tobacco

Soil test values for manure treatments

The Roil teRt valueR for the different treatmentR are Rhown
in Table 9. These rlata indicate that the pH on most of the plots
involved in the experiment was between 5.0 anrl 5.5. The phos-
phate levels for most of the plots were medium or above with the
exception of those receiving no fertilizer which were generally low
mORt of the years and slightly rleclined through the years of the
experiment. The potaRsium levels for the plots ranged from low
to high with mORt of them being in the merlium to high category
with the exception of those plots receiving no fertilizer anrl no
manure.

Yield per acre

The relative influence of 10 tonR of barnyarrl manure on the
yield and dollar acre value of dark tobacco iR Rhown in Table 10.
The upper portion of the table Rhows the relative effed of manure
alone comparerl to no fertilizer. The average yielrl rluring the first
3 yearR of the experiment showed that manure increaRed the yield
about 450 pounds per acre. During the laRt 6 years of the experi-
ment. the average yielrl increaRe from the 10 tons of manure was

Table 9. Soil test values* each year for the different treatments

Treatment 1958 1959 1960
--- -_ .._-

1961 1962 1963 1964

pH
5.4 5.2 5.1 5.4 5.1 5.1 5.6
5.6 5.4 4.9 5.7 5.4 5.0 5.9
5.5 5.2 5.1 5.6 5.1 4.8 5.6
5.3 5.3 5.1 5.3 5.3 4.9 5.4

Pounds P per acre
15 11 19 7 8 13 7
15 14 15 9 10 18 7
16 12 14 12 12 18 12
20 14 16 17 15 14 20

Pounds K per acre
120 123 150 103 107 160 147
147 106 160 133 113 200 197
157 140 160 133 133 193 203
177 137 177 187 167 233 243

0-0-0
0-0-0 + manure
120- 100- 180
120- 100-180 + manure

0-0-0
0-0-0 + manure
120-100-180
120- 100· 180 + manure

0-0·0
0-0-0 + manure
120- 100- 180
120- 100-180 + manure
*li~a("h vahlP rE'pn':..;cnts an aVf'rag-e for 1hn-'p ,'plilic'ations.
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Table 10. Effect of manure on the yield and dollar acre value of dark tobacco

Treatment 1956 1957 1958 3-yr. avo Treatment 1959 1960 1961 1962 1963 1964 6-yr. avo

Pounds per acre
0-0-0 1686 1433 1276 1465 0-0-0 1516 1402 834 951 1228 1371 1217
0-0-0 + M 2237 1669 1822 1909 0-0-0 + M 2337 1666 1620 1665 1780 2229 1883

---_._----------,------_ .._- _ ..- - -- -_._--_._---,_._-~--_ .._---- ------- -------- ----_.~------ _.

L. S. D.
(05) 291 N.S. 442 201 720 N S. 241 641 543 553 127
(01 ) 556 173

--_.-------- ---------
---------------- .._---- 1782100-100-200 1876 1999 2029 1968 120-100-180 2278 1953 1839 2221 2518 2099

100-100-200 120-100-180
+ M 2467 2069 2177 2238 + M 2530 2088 2140 2283 2346 2603 2332

--_._---- ---------_ .._---

L. S. D.~ (05) N.S. N.S. N.S. 243 N.S. N.S. 270 N.S. 67 N.S. 98
:ll

(01 ) 134
Dollar acre value

0-0-0 661 620 550 610 0-0-0 613 615 316 348 480 590 494
0-0-0 + M 840 708 748 765 0-0-0 + M 870 738 683 709 731 1064 799

------_.- --------------

L. S. D.
(05) 138 N.S. 128 74 N.S. N.S. 172 288 N.S. 273 48
(01 ) 105 65

100-100-200 759 880 904 848 120-100-180 865 892 842 759 936 1225 920
100-100-200 120-100-180

+ M 978 879 812 890 + M 925 963 928 961 946 1295 1003
L. S. D.

(05) N.S. N.S. 37 N.S. N.S. N.S. N.S. N.S N.S. N.S 42
(01 ) 86 57
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about 670 pounds of tobacco per acre per year. The largest yield
increase occurred in 1964 which was also the year of the smallest
rainfall, with only 1.8 and 0.7 inches of rain recorded in May and
.June, respectively. This effect could be attributed, in part, to the
improvement in the soil moisture conditions brought about by the
manure.

When the yields of manure plus fertilizer are compared to
the plots receiving fertilizer alone, the results obtained were some-
what different from those eomparing manure alone against no
fertilizer. During the first ~ years of the experiment, an average
increase of 270 pounds per acre occurred when manure plus ferti-
lizer was compared to fertilizer alone. During the last 6 years of
the experiment the average increase was 2~sO pounds per acre per
year. Thus, the increase from manure used i;1 association with the
recommended fertilization practices resulted in approximately 250
pounds per acre per year. When the manure was applied alone and
compared with no fertilizer, the yield increase averaged over 500
pounds per aere per year.

Dollar acre value

When the dollar acre value of the plots recelvmg manure
and those not receiving manure are compared, the manure always
increased the dollar acre value of the dark tobacco. However.
the amount that it increased the acre value of the tobacco de-
pended on whether it was used in association with fertilizers or
used without fertilizers. When the manure was used with ade-
quate fertilization, the average increase in acre value during the
first 3 years was approximately $50, and during the last 6 years
the average increase was approximately $80. When manure alone
was compared to no fertilizer, the average increase during the first
3 years of the experiment was $150, and during the last 6 years
of the experiment, the average increase was roughly $300 per
acre per year. These data indicate that the average value for 10
tons of manure used on dark tobacco, along with adequate ferti-
lizers. would range between $50 and $80 per acre per year.

Leaf grade

The percent distribution of the various factors of leaf grade
are shown in Table 14. In this table it is seen that when dark
tobacco is grown without manure and fertilizer most of it falls in
the B and X group grades, has a quality of about "3" and is

2fl



generally dark (D) in color. The additions of 10 tons of manure
tended to reduce the amount of B grade and increase the amount
of C and X grades of tobacco produced. It also decreased the
percent of 1 and 5 quality with a corresponding increase of 3 and
4 quality and greatly increased the amount of F tobacco with a
reduction in the amount of D tobacco produced. Likewise, when
manure was used along with fertilizers, the amount of B grade
was reduced and the amount of C grade was increased. In quality,
the percent of "2" leaf decreased and the percent of "4" leaf in-
creased. This would tend to lower the over-all grade of the tobacco.
In regard to the colors of the leaf, there were no great changes
brought about by manure when used in association with fertilizers.
However, manure used without fertilizer increased the percentage
of brown (F) and reduced the percentage of dark (D) colors.

27

i
I
1,



Table 11. Percent distribution within groups, quality, and color of dark tobacco as affected by nitrogen
treatments

Tmt.:CO:joO=IS0 Tmt. 3.
-- --- -------- .. - - -----_ .. _---_ .... _--

Tmt.4. 120-100-18060-100-180
-------_ .._------- f96j-j9621963196.f -1962~T963- 1959 1960 -1961 1962 f963 6-Yr. avo1959 1960 6-yr. avo 1959 1960 1961 1964 6·yr. avo 1964

-----"--._._----._~"--

Group
A 1 1.2 7.4 3.8 10.7 6.2 33 13.5 18.4 10.5 10.7 11.5 10.7
B 33.6 42.7 19.4 30.9 33.0 51.1 36.4 280 48.4 36.2 36.6 37.0 313 27.2 31.8 19.3 25.1 533 55.1 366
C 13.3 0.8 37.9 24.6 44.5 0.8 18.4 9.1 56.4 25.6 38.0 19.5 37.4 25.3 14.2 1.1 11.8
X 41.9 56.5 42.7 44.5 15.5 40.8 40.2 61.3 42.5 43.6 38.2 25.5 56.8 45.8 53.5 49.8 32.8 38.9 32.5 32.3 399
N 7.0 1.1 58 1 1

Quality
1 5.6 7.7 7.0 16.6 7.0 7.0 9.6 32.6 9.2 5.8 14.6 2.4 7.4 5.2
2 4.7 13.5 19.4 9.2 38.5 15.2 83 30.9 2.9 12.9 136 300 16.c 13.4 14.1 38.5 24.6 20.7 45.6 26.5
3 44.9 63.0 56.2 62.9 43.7 27.0 47.7 30.2 43.3 60.6 67.9 52.9 18.2 436 49.1 54.9 35.1 46.1 462 30.7 43.3
4 27.8 10.6 17.0 12.9 39.0 5.1 185 34.8 15.5 21.3 12.7 11.7 161 19.1 6.0 20.3 15.5 12.3 5.1 127
5 17.0 5.2 7.4 14.9 10.2 12.8 1 1.6 19.6 10.3 5.6 6.5 21.9 192 14.5 12.6 10.4 6.1 13.8 18.4 11.2 12.2

Color
R 5.8 1 1
L 223 6.9 39 9.6 1.4
F 100.0 49.5 57.4 40.7 19.6 87.8 62.7 23.3 37.1 41.0 56.7 58.7 73.2 48.5 45.7 62.9 49.1 56.5 69.7 47.1
D 28.9 5.5 6.3 12.2 8.9 76.7 57.1 12.7 13.6 26.8 32.9 94.2 42.8 14.7 3.3 21.7 30.3 36.2
M 21.6 20.3 25.0 61.8 19.4 36.8 24.2 4.9 9.8 5.1 7.8 1.3
G 8.1 7.0 2.3 6.5 11.0 2.8 6.1 13.8 12.7 5.1
VF 13.9 5.3 2.8 58 12.6 11.8 4.7 11.5 11.2 260 9.1 8.7

Ll-v
OC

-----"-----



Table 11. (continued)

Group
A
B
C
X
N

Quality
1
2
3
4
5

Color
R
L
F
D
M
G
VF

Tmt. 5. 180-1-00-180

1959 1960 1961 196-2--1963' f964 6-yr. avo

2.7
39.6 51.0 29.9 48.1

28.4 8.2
57.8 49.0 41.7 43.7

4.6 8.8
11.9 38.8 34.0 5.2
34.632.331.971.1
35.4 7.8 20.5 7.9
181 16.5 4.8 158

15.4
46.9 50.1
14.3 1.2
32.0 33.3

6.8

6.8 8.4
15.8 36.1
53.7 373
10.8
12.9 18.2

6.0 49.6 44.6 40.4 50.6
100.0 63.9 28.3 11.7 25.1 46.1

15.1
4.5 27.6 24.2

25.6 7.0 16.1 10.3 33

3.5
44.4
81

42.8
1 2

4.8
23.4
43.2
13.9
14.7

31.7
47.6
2.2
9.0
95

--------_ .._-----------_ .._-_ .. __ .._-

. Tmt. 6. 240-100~180

195919601961 1962- 1963 1964 6-y,. avo

9.0 16.4
46.6 35.6 31.3

10.0 14.8
53.4 45.4 37.4

68
6.4 24.5 183

42.4 36.8 49.4 68.7
38.6 16.6 32.4 15.9
12.6 153 15.4

52.7
12.3
34.9

51.3
7.7

34.0
70

7.0 23.5
31.0 32.5
39.4 27.1

9.5
13.1 16.9

23.8 50.9 6.8 35.6
100.0 84.7 355 2.7 530 580

10.1 18.5 33.9 30.7
5.1 22.2 12.5 9.5 6.4

9.9
27.9
16.5
45.7

5.7
408
10.1
42.2

1 1

Tmt. 7. 300~100.1i10
1959 1960 19611962-19-63 19-64--6-y,: avo

10.5 16.2 26.6
37.7 483 36.7 29.4 28.6 32.0

7.931.52.1
51.9 51.7 47.0 62.7 39.9 39.4

5.3
5.4

40.6
30.2
18.5

8.5
6.9

53.3
12.8
18.4

8.6 17.2
36.1 5.0 27.6 26.9
31.5 66.2 43.6 39.7
6.4 11.5 7.5

17.4 17.3 21.3 16.2

102
35.3
6.5

48.0

7.2
183
44.9
11.4
18.1

15.5
56.9

14.3
13.4

6.6
18.6
43.6
18.9
12.4

20.0
56.4

14.7
9.0

8.5 6.4 20.9 24.4 30.6
93.4 58.8 65.0 21.4 31.4 58.3

6.6 5.5 22.8 33.5 26.4
27.3 59 24.1 17.8 11.1



Table 12.

Group
A
B
C
X
N

Quality
1
2
3
4
5

Color
R
L
F
D
M
G
VF

Percent distribution within groups, quality, and color of dark tobacco as affected by phosphorus
treatments

-_._-

30.7 27.9 9.0
31.5 26.3 24.5 26.7 5.4

7.6 77.4 38.1 40.2 58.6
37.7 38.2 22.6 28.4 27.4 36.1

5.7

6.0 29.6 45.2
60.7 52.1 22.7
19.7 8.4 20.7
13.6 9.9 11.4

15.1 35.6
15.3 34.7 12.7
61.7 19.5 30.6
11.2 24.4
11.8 6.3 21.0

23.4 11.5 21.2 85
89.8 54.1 45.2 28.8 69.9 87.6 65.8

10.2 4.331.930.730.1 16.3
18.1 11.4 19.3 12.4 9.3

13.4
21.0
31.9
32.7

1.0

8.3
21.8
43.3
14.1
12.4

4.3
47.1 40.9

11.3
48.6 47.8

31.1
11.812.538.9
52.3 39.2 36.4
24.3 24.7
11.6 17.2

-----------_ ..-_.-----_ ..- -------------

29.2 12.0
8.5 6.7 38.8 39.1

57.5 28.5 22.8 8.5
34.0 35.6 38.4 40.4

26.7
10.9 37.9 29.4
71.6 235 26.6

6.1 18.0 11.7
11.4 205 5.5

8.0
31.5
19.4
41.1

9.7
23.1
41.8
14.5
109

39.1 44.2 56.3 40.9 62.2 39.5
100.0 43.7 40.4 22.4 378 43.3

9.7 17.5 25.7 8.1
17.2 5.6 26.1 11.0 9.1

13.5 18.4
27.231.8

53.5 49.8
5.8

5.8
13.4
49.1
19.1
12.6

10.5
19.3
37.4
32.8

10.7
25.1
25.3
38.9

533
14.2
325

11.5
55.1

1.1
32.3

5.8 1.1

14.6
14.1
54.9

6.0
10.4

2.4 7.4
38.5 24.6 20.7 45.6
35.1 46.1 46.2 30.7
20.3 15.5 12.3 5.1

6.1 13.8 18.4 11.2

45.7 62.9 49.1 56.5 69.7 47.1
94.2 42.8 14.7 3.3 21.7 30.3 362

5.1 7.8 1.8
6.1 13.8 12.7 5.1

11.5 11.226.0 9.1 8.7
----------------- _ .._---_.---

10.7
36.6
11.8
399

1 1

5.2
26.5
433
12.7
12.2



Table 12. (continued)

Tmt. 10. 120·150·180

1959 1960 1961 1962 1963 1964 6-y,. avo --_.~-----~-~~ _ ...._-~---_.

Group
A 10.1 7.3 2.9
B 45.2 47.3 1.9 34.7 51.5 42.1 37.7
C 3.3 64.7 14.5 7.3 8.8 15.8
X 51.5 52.7 33.3 40.8 41.2 41.8 43.6
N

Quolity
1 13.1 14.8 4.6
2 13.4 43.4 24.6 10.7 31.0 336 25.9
3 36.5 28.5 47.7 67.8 37.0 32.8 41.3

4 39.0 27.7 1.7 11.7 6.6 15.1
5 11.1 15.0 19.8 20.4 12.2 131

Color
R
L
F 28.0 64.6 52.5 52.5 67.2 43.6
D 100.0 61.3 1.9 15.0 16.3 328 39.2
M 5.6 29.5 7.6 6.6
G 3.9 12.1 25.5 6.9
VF 5.1 12.7 5.7 3.7 ----~-~ .._------ -



Table 13. Percent distribution within groups, quality, and color of dark tobacco as affected by potassium

treatments

Tmt. 11. 120-100-0

_.--- -- ------_ ..-
120-100-60

Tmt. 13. 120-100-1-20
Tmt. 12.

1959 1960-1961 1962-'963 1964 6-Y'. av. 1959 1960 1961 1962 - 19631964 '6-y,. avo 1959 1960 1961196i 19-63-1964 6-y,.'a-v.

Group
A

2.2 0.3

B 40.4 13.2 373 49.1 46.5 353 37.4 44.8 381 46.2 58.5 503 49.4 48.0 408 42.2 34.8 53.2 44.9 51.1 45.0

C
1.1 0.2 53 3.1 7.9 2.5 0.5 16.6 3.4 14.6 5.2

X 59.6 868 627 509 385 637 599 552 597 48.5 38.4 27.7 506 46.9 592 573 487 43.4 405 48.9 498

N 149 2.6 14.1 2.3

Quality
1 175 14.9 18.7 8.6 7.0 18.5 18.1 7A 16.9 28.9 81

2 295 14.7 309 28.7 386 355 30 1 32.4 25.6 473 24.0 38.4 367 33.9 20.1 27.3 49.3 11.0 300 21.8 25.4

3 390 259 47.1 40.2 22.7 19.6 3'20 338 37.4 23.6 53.9 206 249 323 433 18.8 28.0 60.9 42.2 28.7 378

4 7.9 199 14.6 7.0 12.5 17.7 14.5 15.0 9.6 18.1 20.6 100 12.7 6.9 7.7 12.5

5 236 22.0 219 31 1 9.2 26.2 222 21.3 19.4 7.7 22.0 7 5 203 163 186 16.4 127 15.5 209 129 161

Color
R
L
F 5.0 21.1 63 2.7 49.7 14.5 17.5 45.7 542 405 72.5 380 9.8 506 48.2 24.3 63.3 333

D 100.0 650 44.1 62.5 688 40.4 647 1000 586 26.5 8.6 295 27.5 43.6 100.0 69.2 24.4 11.2 33.8 367 47.2

M 7.1 9.9 2.9 14.5 2.1 61 0.9

G 14.8 31.1 24.2 109 6.0 7.7 22.0 21.6 9.0 12.7 23.5 278 10.0

VF 300 12.8 4.3 7.0 17.9 5.6 151 8.4 7.3 21 1 6.1 17.1 14.2 8.7

L ~
l':i

_._-----_.,.~,,--.•.



Table 13. (continued)

Tmt~-4: ·120~100~ 180 Tmt. 14. 120--100-240 Tmt. 15. 120:1 00-300

1959 1960 196( 19-62-- 1963
--

1964 6-yr. avo 1959 1960 1962 -1963 1960 1962W63 1964 6-yr.av~1961 1964 6-yr. avo 1959 1961

Group
A 13.5 18.4 10.5 10.7 11.5 10.7 17.1 10.8 1 1.2 6.5 11.7 25.1 23.6 17.5 188 15.7
B 27.2 31.8 19.3 25.1 53.3 55.1 36.6 45.9 56.2 4.0 40.1 40.9 42.5 39.4 32.7 11.8 7.8 40.4 39.8 40.0 29.9

C 37.4 25.3 14.2 1.1 1 1.8 44.2 9.6 348 1.3 137 29.1 36.8 3.6 34.9 8.0 17.4
X 53.5 49.8 32.8 38.9 32.5 32.3 39.9 37.1 43.8 40.9 39.1 24.3 56.2 40.4 55.6 33.9 317 38.6 25.4 33.1 37.0
N 5.8 1 1

Quality
1 5.8 14.6 2.4 7.4 5.2 24.2 8.8 40.1 12.5 11.1 24.8 6.6
2 13.4 14.1 38.5 24.6 20.7 45.6 26.5 8.5 6.8 42.9 22.2 22.1 27.0 20.9 13.9 23.8 25.5 14.9 28.1 25.6 21.8
3 49.1 54.9 351 46.1 46.2 30.7 433 47.8 54.6 32.0 58.9 47.7 14.7 42.0 47.8 44.1 49.8 66.4 39.1 33.4 46.1
4 19.1 6.0 20.3 15.5 12.3 5.1 12.7 20.7 5.7 7.5 16.2 6.6 10.1 20.2 8.7 19.1 12.8 13.2 12.0
5 12.6 10.4 6.1 13.8 18.4 1 1.2 12.2 23.0 8.7 16.4 1 1.4 14.0 11.7 14.4 18.2 12.3 5.6 6.0 19.6 16.2 13.5

Color
R 5.8 1.!
L
F 45.7 62.9 49.1 56.5 69.7 47.1 37.5 56.1 50.0 44.6 67.8 41.8 391 46.5 47.2 71.3 57.9 42.8
D 94.2 42.8 14.7 3.3 217 30.3 36.2 77.8 48.1 27.8 12.8 4.1 32.2 34.9 100.0 48.5 31.4 14.2 42.1 41.7

M 5.1 7.8 1.8 4.6 5.8 1.5
G 6.1 13.8 12.7 5.1 12.6 6.1 13.1 19.8 8.8 11.0 17.0 15.4 6.7

VF 1 1.5 11.2 26.0 9.1 8.7 9.6 14.4 5.5 18.3 31.4 13.0 12.3 11.0 21.6 13.3 8.8



Table 14. Percent distribution within groups, quality, and color of dark tobacco as affected by fertility
treatments with and without manure

-_.-. __ ....• - -

Tmt. 1. 0-0-0
------1959 1960--1961 --1962 -1963- 1964

----

Group
A
B 51.5 44.8
C
X 22.3 55.2
N 26.2

Quality
1 26.2 27.8
2 20.9 12.7
3 30.1 29.7
4 17.0 9.2
5 59 206

Color
R 26.2
l
F 158
D 68.5 54.4
M
G 13.1
VF 5.3 16.6

24.9 37.1
34.3 30.2
31.3 327

9.5

9.5
8.2

57.3 64.6
8.1 10.1

169 25.3

549 19.1
7.4

45.1 35.4
38.1

66.9
6.0

17.8
9.3

9.3
5.2

56.7
5.2

23.6

212
37.4
14.4
27.0

6-yr. avo

----- ----- --Tmt-.l~-O-O-O~Manure--------
--1959- W60--T961-1962-1~-19-64 --6-.y-':. avo

Manure Response

64.3
0.8

35.0

12.2
28.5
24.4

5.5
29.5

52.5
13.3
34.2

50.3
9.0

32.6
8.1

157
13.9
41.0

9.4
19.9

5.4

165
42.2

9.8
16.8
9.3

42.0

58.0

11.7
46.2
31.4
107

100.0

60.4

396

172
583
l?8
11.6

24.5
47.6
279

698
207

9.4

50.1
17.8
23.1

9.0

11.2
342
24.0
305

2.8
80.8
11.5

4,9

102
3'n
14.4
28.5

14.5

30.9
29.5
356

4,0

79.0
5,0

120

58,2
6,2
5,0

16.4
14.2

383
24,6
371

4.0 9.3
45.6
26.8
12.4

6,0

17,5
16,6
46.6
10.1
9,1

97.0
3,0

----------_._-_._---------------~_ ...._-

1.7
386
19.9
39.3

06

2,5
14.4
578
16.3
9,1

1.5
42.5
29.5
15,6

4,0
6,9



Table 14. (continued)
-_._-~--

Tmt.4. 120- 100- 180 Tmt. 16. 120-100-180 + Manure
1959 1960 1961 1962 1963 1964 6-yr. avo 1959 1960 1961 1962 1963 1964 6-yr. av:

--~-_._--_._- ---, , .... _-----_ •..._ .. __ ._--_.-

Manure Response
Group

A 13.5 18.4 10.5 10.7 11.5 10_7 16.5 26.9 231 11.2
B 27_2 31.8 193 25.1 53.3 55.1 36.6 51.0 30_8 1.0 18.4 36.3 36.5 29.9
C 37.4 25.3 14.2 1.1 11.8 27.4 73.5 21.9 35.0 4.0 25.5
X 53.5 49.8 32.8 38.9 32.5 32.3 39.9 44.3 25.3 25.4 32.7 28.7 363 32.6
N 5.8 1.1 4.7 0.8

Quality
1 5.8 14.6 2.4 7.4 5.2 4.7 14.0 3.4
2 13.4 14.1 38.5 24.6 20.7 45.6 26.5 7.0 12.6 11.1 48.8 13.9
3 49.1 54.9 35.1 46.1 46.2 30.7 43.3 38.0 61.6 45.8 75.3 57.8 223 49.2
4 19.1 6.0 203 155 12.3 5.1 12.7 38.1 14.4 34.2 12.1 27.5 4.7 21.7
5 12.6 10.4 6.1 13.8 18.4 11.2 12.2 12.2 1 1.5 9.0 12.5 14.7 10.3 11.7

Color
R 5.8 1.1 4.7 08
L
F 45.7 62.9 49.1 56.5 69.7 47.1 42.1 73.8 46.8 43.1 59.5 43.5
D 94.2 42.8 14.7 3.3 21.7 30.3 36.2 89.6 50.1 12.8 10.9 40.5 35.0
M 5.1 7.8 1.8 9.1 14
G 6.1 13.8 12.7 5.1 5.7 4.3 27.2 24.3 10.2
VF 11.5 11.2 26.0 9.1 8.7 7.7 15.1 32.6 9.1



Agricultural Committee

Board of Trustees

THE UNIVERSITY OF TENNESSEE
AGRICULTURAL EXPERIMENT STATION

KNOXVILLE, TENNESSEE

Andrew D. Holt, President
Clyde M. York, Chairman

Ben Douglass, Harry VV.Laughlin, Wassell Randolph
W. F. Moss, Commissioner of Agriculture

STATION OFFICERS
Administration

Andrew D. Holt, President
Webster Pendergrass, Dean of Agriculture

E. J. Chapman, Assistant Dean
J. A. Ewing, Director

Eric '\Vinters, Associate Director
J. L. Anderson, Budget Officer

Department Heads
s. K Dennett, Agricultural Biology J. T. Miles, Dairying
T. J. vVhatley, Agricultural Grayce E. Goertz, Foods and

Economics and Rural Sociology Institution Management
J. J. McDow, Agricultural 1\1.H. Johnston, Food Technology

Engineering .J. \V. Barrett, j·'orestry
Harold .J. Smith, Agriculture, :YlyraL. Bishop, Home Management,

University of Tennessee at Martin Equipment, and Family Economics
L. F. Seatz, Agronomy B. S. Pickett, Horticulture
C. S. Hobbs, Animal Husbandry- H. L. Hamilton, Information

Veterinary Science Mary H. Gram, Nutrition
Ruth L. Highberger, Child Dc- K. L. Hertel, Physics

velopment and Family Relation- O. E. Goff, Poultry
ships Anna J. Treece, Textiles and Clothing

University of Tennessee Agricultural
Research Units

Main Station, Knoxville, J. N. Odom, Superintendent of Farms
University of Tennessee-Atomic Energy Commission Agricultural Research

Laboratory. Oak Ridge, N. S. Hall, Laboratory Director

Branch Stations
Dairy Experiment Station, Lewisburg, J. R. Owen, Superintendent
Highland Rim Experiment Station, Springfield, L. M. Safley. Superintendent
Middle Tennessee Experiment Station, Spring Hill, J. '\V. High, Jr ..

Superintendent
Plateau Experiment Station, Crossville, J. A. Odom, Superintendent
Tobacco Experiment Station, Greeneville, J. H. Felts, Superintendent
West Tennessee Experiment Station. Jackson. B. P. Hazlewood.

Superintendent

Field Stations
Ames Plantation, Grand Junction, James M. Bryan, Manager
Cumberland Plateau Forestry Field Station, Wartburg, J. S. Kring, Manager
Friendship Forestry Field Station, Chattanooga
Highland Rim Forestry Field Station, Tullahoma, P.• J. Huffman, Jr., Manager
Milan Field Station, Milan, T. C. McCutchen, Manager
Oak Ridg'e Forest and Arboretum, Oak Ridge, R. D. MacDonald, Manager
I :~M 1-6HI


	University of Tennessee, Knoxville
	Trace: Tennessee Research and Creative Exchange
	7-1967

	Fertilization of Dark Tobacco
	University of Tennessee Agricultural Experiment Station
	W. L. Parks
	L. M. Safley
	D. H. Latham
	Recommended Citation


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36

