
EFFECTS OF POTASSIUM AND MAGNESIUM 
AT THREE RATES ON YIELD AND PRICE 
OF FLUE-CURED TOBACCO’ 
By S. N. HAWKS JR., D. L. TERRY and W. K. COLLINS’ 

During the period 1969-71, a test at 33 on-farm locations was 
conducted in North Carolina to measure the effects of potassium 
and magnesium at three rates on the yield and quality of flue- 
cured tobacco. There was no effort to select locations with specific 
soil types with specific levels of nutrients. The rates of potaSSium 
(K,O) used were 100, 150 and 200 Ibs. per acre and the rates 
of magnesium (MgO) used were 0, 20 and 40 Ibs. per acre. 

There waS no significant response to the rates of potassium 
and magnesium used in this study. The regression of relative 
yield and price against potassium and magnesium fertilization 
rates was also not significant. This indicated that on soils with 
the potassium and magnesium soil test levels encountered in this 
study no response is probable to potassium above 100 Ibs. per 
acre or to the application of any soluble magnesium in the pre- 
plant fertilizer 

In the early 19RO’s 700 to 1000 pounds of mixed 
fertilizer per acre containing .$ix percent potassium, 
expressed as K,O:, and 42 to GO pounds of potassium 
were recommended for flue-cared tobacco. The N to 
potassium ratio in this fertilizer was 1:Z. During the 
1940’s the percentage of gotasaium was increased to 
nine percent which supplied 63 to 90 pounds of potas- 
sium per acre. Since that time the use of a I:3 nitro- 
gen-potassium ratio in mixed fertilizers has become an 
accepted practice. During this Ileriod the rate of mixed 
fertilizer application has increased substantially until 
today it is not uncommon to find growers who are sup- 
plying as much as 200 to 2: i0 pounds of potassium prl 
acre. 

Sierra (3) found no improvement in yield of Hue- 
cured tobacco when more than 121 pounds of potassi- 
urn were uSed in field experiments. There was no dif- 
ference in price of tobacco among treatments of 0 to 
242 pounds of potassium per acre. Hutcheson (2) ob- 
served no yield increase from more than 60 pounds 
and no price improvement from more than 30 pounds 
of potassium per acre. 

Eased primarily on work conducted during the 
1920’s by Garner ul al. (1) there has been a require- 
ment that all commercial1.v mixed fertilizers for flue- 
cured tobacco contain at least 2 percent water soluble 
magnesium. This regulation was passed when most 
growers were using about 800 to 1000 pounds of com- 
plete mixed fertilizer per acre. 

The objective was to supply about 20 pounds of 
magnesium equivalent per acre to prevent magnesium 
deficiency, commonly referred to as sand drown. Cur- 
rently, man!- growers are using 2000 or more pounds 
of mixed fertilizer per acre which considerably in- 
creases the rate of applied magnesium. On the other 

hand, >,ome are using high analysis mixtures and are 
applying only about 500 pounds per acre which consid- 
erably lowers the rate of applied MgO. 

Waltz’ crlnvluded that on fields with a pH of 4.7 to 
i,. - 0, rii her 30 pounds of soluble magnesium in the 
fertilizer or 1000 pounds of dolomitic limestone was 
sufiicient to supply the magnesium needs of a tobacco 
crop. P,Iso. the residual effect of 1000 pounds of dolo- 
mitic lime per acre was effective enough to meet the 
magne.;ium requirements of tobacco even after eight 
years. He further concluded that if the pH is properly 
adjustl?d with dolomitic limestone, there appears to be 
no nwti to use magnesium in the mixed fertilizer. 

Thr objective of this study was to measure the 
eflects of potassium and magnesium at three rates on 
the yitsld and quality of flue-cured tobacco with special 
emphasis on determining optimum rates under ;i wide 
rangy of soil and climatic conditions. 

MATERIALS AND METHODS 

T)u ring the period 1969-71, a test at 33 on-farm 
locatic)ns was conducted in the flue-cured tobacco pro- 
ducing iLI’e:i of North Carolina, including the four 
to1)acc.r) belts in North Carolina--Border, Eastern, 
Middle :lud Old Belts. There was no effort to select 
locations with specific soil types with specific levels of 
nutrients. The fields used were those commonly used 
for lobac~ro productjon by growers on whose farms the 
tests i\.ere conducted. This “random” selection of fields 
resulted in the use of a very wide range of soil types 
and fertility levels as well as a wide range of weather 
conditions. 

Prior to fertilizer application, soil samples were tak- 
en frl~m thus plow layer and analyzed by the Soil Test- 
ing IIivision, N.C. Department of Agriculture, for pH, 
orgallic. matter, calcium, phosphorus, potassium and 
magnesium using standard methods for farmer sam- 
ples (Table 1). 

Special fertilizer mixtures were made to include 
treatment variables and were applied as a preplant 
application in a single band in the row (Table 2). The 
ferti!.izer nas applied so that was three to five inches 
below the roots of the plants after transplanting. Sodi- 
um nitlnte was the source of any additional nitrogen 
added based on a soil test and depth of topsoil and 
adjlrstments for leaching. The base rate of nitrogen 
ranged aml)ng locations from 40 to ‘70 pounds per acre 
and adjtlstments for leaching ranged from none to 47 
pouttds per acre (Table 1). 

The 1 reatments were replicated twice in a random- 
ized complclte block design at each farm. Each plot 
consisted of four rows of sufficient length to be .033 
acre in size. Length of rows varied from 90.8 to 103.7 
feet because of different row widths at the ‘different 
farms. 

Other than the potassium and magnesium variables, 
all I:ultural practices such as cultivation, varieties, 

T
ob

ac
co

 S
ci

en
ce

, 1
97

3,
 1

7-
25

, p
. 7

4-
75

, I
S

S
N

.0
08

2-
45

23
.p

df



Table 1. Soil test values, topsoil depth, and nitrogen rates 
at each location 

Location 

N Aoolied 

50 36 I2 50 17 
44 14 9 5S 36 

45 

:,” 
55 
40 

:o” 
40 
70 
65 

:!I 

ib 

:: 
IO 
27 
24 

3: 

i 
19 

: 

I”0 
26 

0 
lb 

2; 
0 

:: 
IO 
lb 

Table 2. Rate of preplant nutrients per acre for each 
of the 33 experiments 

Treatment 
A 

E 

F 

N* 
40 

:i 
40 
40 

PzO: 

:: 

:: 
72 

KzO 
100 
I50 
200 
I50 
I 50 

“P 
20 
20 

4: 

Table 3. Response of flue-cured tobacco to rates of potassium and 
magnesium in the preplant fertilizer 

Treatment 
K:O. Ibr/A 

100 
I50 

200 
LSD 

Table 4. The response of flue-cured tobacco to potassium in 
relation to the potassium soil test index 

Num- 

Soil Test K  b;b’,:f 
Index 

Yield Response Price Response 
tions Range Average Range 

Ibs/A dollcwt. 
Average 

100 vs 150 Ibs. 
K4l:A 

o-x Low) 260 -521 io i 90 -- I I I - I .23 fo + I .44 
25-50 (Medium) --PI2 to + I I8 - lb -3.54to +I.72 2;:;; 
>50 [High) 7 -133to +485 -- 83 - I .97 to + I .23 -0.36 

100 vs 200 Ibs. 
KzO/A 

O-25 (Law) b -699 to + 536 -- 103 - I .32 to + I .38 -0.25 

26-50 (Medium) 20 - 188 to + 325 -1. 32 -11.28ka +2.28 >50 (High) 7 -331 to +387 + 54 - I .97 to + 0.53 2;:;: 

Table 5. The response of flue-cured tobacco to rates of magnesium in 
relation to the magnesium soil test index 

Mq, MIxTest bLeo:f 
tion; 

0 vs 20 Ibs MqO/A 
O-25 (Low) I4 

26-50 (Medium) II 
>50 (Hiqh) 8 

0 vz 
625 

40 Ibs MqO ‘A 
(Low) 14 

26-50 (Medium) II 
>50 (High) 8 

Yield Response Price Response 
Range 

lbs/A 
Average Range 

dol/cwt. 
Averoqe 

-278 to +333 t 4 
-223 to +327 f 2 
-I29 to +488 tbi 

-240to f 175 - 3 
-213 to -487 - lb 
-320 to + lb8 -- 46 

-2.09 to +OR2 -0.29 
-1.24toil.72 +0.19 
-l.lOto +I.74 +0.33 

-l.lbto +I.40 -0.01 
-0.77 to + 1.50 +0.09 
- 0.23 to + I .22 + 0.33 

of the farms on which the tests were conducted and 
\v~re unif’ol.rll over the experimental area. 

The ~IJ~;ICC~ from each plot was sorted into farm 
~:rUi% \T:eighecl and assigned U.S. Standard Govern- 
rntLrlt gr;tdr.- 1)~ a U.S. Department of Agriculture To- 
I)acco Inspec.tor. The average auction price for a given 
marketing period was assigned each grade and the 
yield t pounds per acre) and price (dollars per hun- 
tlred\veiyht ) were computed. 

The data were analyzed using analysis of variance 
and regression Lechniques. In the analysis of variance 
Ihe treatments were t,ested for significance using the 
treatments by location interaction error term. In the 
regression analysis the yield and price data were con- 
vert.ed to a relative basis at each location where treat- 
ment A ‘.~a.+ given a value of 100 when considering 
response tcl potassium fertilization (Treatments A, B, 
and C) and treatment D likewise was given a value of 
100 when considering response to magnesium fertiliza- 
tion (Treatments D, E, and E). For comparative pur- 
poses thi.4 eliminated numerical differences among lo- 
cations dur to soil, weather, and other uncontrollable 
lrariatlonq. 

RESULTS AND DISCUSSION 
There was no significant response to the rates of 

potassium and magnesium used in this study (Table 
3). The regression of relative yield and price against 
potassium and magnesium fertilization rates was also 
not signi6cant. This indicates that on soils with the 
potassium and magnesium soil test levels encountered 
in this study no repsonse is probable to potassium 
above 100 11)s. per acre or to the application of any 
soluble magnesium in the preplant fertilizer. The lat- 
ter observation is in agreement with Waltz”. In anoth- 
er regression analysis there was a tendency for there 
to be a larger response to potassium on those soils 
testing high in potassium. The soils were subsequently 
classified according to soil test potassium index values 
and the response to 50 lbs. potassium per acre (100 vs 
150 Ibs/A. I and 100 lbs. potassium per acre (100 vs 
200 lbs/A i csomputed to better comprehend this trend 
(Table 4). The average yield response to 50 lbs. potas- 
sium per acre was negative ( -111 lb&A) on the six 
soils testing low in potassium but positive 183 lbs/A) 
on the seven soils testing high in potassium. There was 
a similar 1:rend in the yield response to 100 Ibs. potassi- 
um per acre. This was not observed for price response 
to potassium or for yield and price response to mag- 
nesium (Tables 4  and  5). This trend is not consistent 
with the generally accepted concept of a larger proba- 
bility of response on soils testing low in a particular 
nutrient and no definitive explanation of this observa- 
tion is offered at this time. 

From a practical standpoint, a  grower should not 
expect any response to an application of more than 
100 lbs. potassium per acre on soils such as those used 
in this study. Response to soluble magnesium included 
in the fertlllzer applied to tobacco is also very unlikely 
where pH levels are suitable for tobacco growth and 
excessive leaching does not occur. 
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