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2002-2003 Lime and Nutrient Recommendations

Basis of Nutrient Recommendations

Additions of a recommended nutrient are based on a soil
test only when a crop yield or economic response has been
measured for that crop under Kentucky soil-climatic conditions.
Many field studies have been conducted by the Kentucky Agri-
cultural Experiment Station under Kentucky farm conditions
to determine the extent of any primary, secondary, or micronu-
trient needs. Yield and soil test data from these studies serve as
guidelines for establishing recommendations contained in this
publication.

Nutrient recommendations in this publication are based on
soil test values obtained using testing methods in the laborato-
ries operated as part of the Kentucky Agricultural Experiment
Station. This laboratory uses the Mehlich III solution to extract
phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg),
and zinc (Zn). Water pH is determined in a 1:1 (v/v) ratio of
deionized water:soil, and buffer pH is determined by a modifi-
cation of the SMP (Shoemaker, McLean, and Pratt) method.
These methods are described in Bulletin 190 of the Southern
Cooperative Series (November 1984), Procedures Used by the
State Soil Testing Laboratories in the Southern Region of the
United States. The nutrient recommendations in this publica-
tion should not be used for soil test results obtained by other
testing methods.

The recommendations are based on assumed average cli-
matic and management conditions for Kentucky. Rates should
be adjusted upward or downward to reflect any deviations from
these assumptions.

The rates recommended are for production of a crop to be
grown each year and will increase soil test values slowly for P
and K. Using these recommended rates would likely take four
years or longer of annual nutrient application at the recom-
mended rates to result in appreciably higher soil test levels of P
and K.

CEC and Percent Base Saturation

Values for cation exchange capacity (CEC) and percent base
saturation (% BS) are reported for all soil samples analyzed
routinely in the University of Kentucky Soil Testing Laborato-
ries. The CEC is an estimate that is calculated according to
accepted practices, with a modification to better reflect spe-
cific Kentucky conditions.

Reported values for CEC include an estimation of acidity
(expressed as hydrogen, H) reflected by the buffer pH mea-
surement and extractable calcium (Ca), magnesium (Mg), and
potassium (K) by the Mehlich III extracting. The total CEC is
the sum of milliequivalents per 100 grams of soil (me./100 g)
of the following cations: H, Ca, Mg, and K. Values for % BS
are the sum of the me./100 g of the basic cations (Ca, Mg, and

K) expressed as a percentage of the total CEC. The dominant
cation in most Kentucky soils with pH above 5.8 is calcium
(Ca), and below pH level 5.8 is hydrogen (H). Rarely does the
amount of magnesium (Mg) or potassium (K) greatly affect
CEC estimation or % BS. The measurements for Ca and H are
the dominant values for estimating both CEC and % BS.

While CEC is not used directly in making nutrient recom-
mendations for agronomic crops, this information does affect
lime recommendations. The buffer pH is directly related to the
acidity or H fraction of the CEC. Values for % BS are good
indicators of the relative presence of the basic cations in the
soil. Soils with a 70% BS or greater are unlikely to limit agro-
nomic crop growth due to acidity. Agronomic crop yields on
soils with a % BS below 50 can be affected by excessive acid-
ity. Other Extension publications or your county Cooperative
Extension Service agent should be consulted for soil pH of spe-
cific horticultural or agronomic crops for optimal growth and
yield.

Sample Accuracy

It is important that the submitted soil sample accurately rep-
resent the field or area from which it was taken, in order to get
reliable recommendations. Analytical results provided on the
soil test report form are for the sample submitted, and the listed
recommendations are based on those results. All recommenda-
tions are made on the assumption that a representative soil
sample was properly taken. If soil sampling procedures are
questionable, accurate nutrient and lime recommendations for
the sampled field or area cannot be assured.

Sampling Depth and Frequency

For tilled areas, take soil cores to a depth of 6 to 7 inches.
With pastures, lawns, no-tilled areas, and turf, take soil cores
to a depth of 3 to 4 inches. Each production field should be
sampled every three to four years. Annual sampling is prefer-
able for high-value crops, alfalfa, and double-crop silage. Sam-
pling each year after manure application is recommended. See
Cooperative Extension Service publication Taking Soil Test
Samples (AGR-16) for details.

Plant Analysis

A plant analysis may be used to verify a suspected nutrient
problem or to evaluate the nutrient status of a crop. Plant analysis
is not a substitute for a soil test but should be used along with a
soil test. Your county Extension agent has information on plant
analysis services available for various crops.

Fertilizer Banding

If soil tests for phosphorus and potassium are low, one-third
to one-half the amount recommended for corn can be used if it
is banded 2 to 4 inches from the row.




Secondary Nutrients and Micronutrients

Magnesium

Magnesium levels in soils range from very high (in loess-
derived soils) to low (some sandstone-derived soils). Only lim-
ited crop yield responses have been observed for magnesium
fertilization. It is sufficiently important in some areas and in
determining CEC that a soil test be offered. Magnesium needs
for animals can best be met by direct feeding in the ration rather
than through high application rates to soil. Table 3 shows soil
test levels and recommended rates for magnesium.

Table 3. Recommendations for magnesium.

Soil TestLevel LbMg/A* 0z Mg/100 Sq Ft**

0-6 50 2
7-18 45 2
19-30 40 2
31-42 35 1
43-54 30 1
55-60 25 1
Above 60 0 0

These rates may be applied when no lime is needed or

where dolomitic lime is not available. When lime is

needed, the addition of dolomitic lime is preferred.

**  Epsom salts (MgSO,.7H,0, 10% Mg) is readily available
and may be more convenient for applying Mg to small

- areas.

Iron, Copper, Sulfur, Boron, and Molybdenum

We have neither measured any response to nor observed in-
dications of needs for additional iron, copper, or sulfur. Yield
responses to boron and molybdenum have been observed for
certain crops under certain conditions. Boron is recommended
for topdressing on alfalfa. Consult the sections on tobacco, soy-
bean, alfalfa, and pasture renovation with legumes for molyb-
denum recommendations.

Zinc and Manganese

Yield responses to zinc applications on corn and to foliar
applications of manganese on soybean have been observed in
Kentucky. The responses to manganese on soybean have been
on a few soils in Daviess, McLean, and Webster counties. After
diagnosis of manganese deficiency, responses to foliar appli-
cations have been superior to soil-applied manganese at plant-
ing. To date, soil testing has not been advantageous in solving
any isolated cases in Kentucky soils.

Zinc deficiency in corn is significant in Central and South-
Central Kentucky. A soil test for zinc is performed routinely on
all samples submitted to the UK Soil Testing Lab. The zinc test
results and soil test results for P and soil pH are used in identi-
fying soils that need zinc applications.

Nutrients Removed by Agronomic Crops

Good nutrient management involves effective use of applied
nutrients at rates utilized by crops. As a basis to assess long-
term soil fertility trends, some may use crop nutrient removal
while others may use crop uptake. Crop nutrient removal is the
quantity of nutrients removed from a field in the harvested por-
tion of the crop. This should not be confused with crop nutrient
uptake values, which are the total amount of nutrients taken up
by the entire crop (roots, stems, leaves, and seed) in a field. For
quick reference, Table 4 includes crop nutrient removal values,
published in Extension publication Assessment of the Potential
for Livestock and Poultry Manure to Provide the Nutrients Re-
moved by Crops and Forages in Kentucky (IP-56) and in “NRCS
Nutrient Management Standard Code 590.”

Table 4. Crop nutrient removal values.

Yield Nutrients Removed

Crop Unit N PO, K,0
from IP-56: Ib/yield unit

Alfalfa hay ton 50.00 14.000  55.000
Grass/legume hay ton 35.00 12.000 53.000
Pasture forage ton 10.50 3.600 15.900
Corn for grain bu 0.70 0.400 0.350
Silage corn ton 7.50 3.500 8.000
Wheat grain bu 1.20 0.500 0.300
Sorghum grain bu 0.95 0.410 0.300
Soybean grain bu 3.00 0.700 1.100
Burley tobacco Ib 0.07 0.011 0.075
Dark air tobacco Ib 0.07 0.006 0.060
Dark fired tobacco Ib 0.07 0.006 0.060
Barley grain bu 0.90 0.410 0.300
from NRCS Code 590: Ib/yield unit

Rye grain bu 1.16 0.330 0.320
Oats grain bu 0.62 0.250 0.190
Bermuda grass hay ton 37.60 8.700  33.600
Reed canary hay ton 27.00 8200  25.000
Eastern gamma hay ton 3500 16.100 31.200
Other warm-season hay ton 20.00 6.800  25.000

Soil Buffer Test

The pH of the soil is a measurement made from a mixture of
soil and water and is reported for all samples. The soil buffer
test is performed and used to determine lime requirement of
samples with a soil pH of 6.4 or below. In the soil buffer test, a
buffer solution is mixed with soil, and the pH of the mixed
solution is measured. The result from the buffer test is reported
as buffer pH. The buffer pH and the soil pH together can be
used to determine lime requirement for changing soil pH to
some desired level. Buffer pH is not the same as soil pH.

To determine how much lime is required to raise soil-water
pH, refer to the table with your target pH in the heading. Tables




Tobacco

Lime

Limestone should be applied in the fall and thoroughly mixed
with the soil one to two years ahead of the crop. If applied in
the spring before transplanting, or if more than 4 T/A are ap-
plied, plow one-half down and disc in the other half for soils
with water pH below 6.0.

Rates—Refer to page 6 and use the appropriate amount for
a target pH of 6.6.

Nitrogen

Rates—Nitrogen fertilization rates (see Table 8) depend pri-
marily on the field cropping history. Because losses of fertil-
izer nitrogen can occur on sandy soils or soils with poor
drainage, it is helpful to split nitrogen applications on these
soils, applying one-third of the nitrogen before transplanting
and the remaining nitrogen two or three weeks after transplant-
ing. See page 4 for soil drainage classes. In years of excessive
rainfall, an additional application may be sidedressed.

Table 8. Past cropping history as related to residual N in soil.

Lb N/A

Burley and Dark
Low N levels: problem soils as mentioned 250-300
above, or first-year tobacco following a poor
sod crop
Medium N levels: first-year tobacco 200 - 250
following a good grass or grass-legume sod
High N levels: first-year tobacco following 150 - 200

good legume sod or legume cover crop

For second- and third-year tobacco following tobacco, consider the type of
last sod crop on the field and apply the amount shown in the table above
plus an additional 50 Ib N/A.

Sources—All commonly available N sources can be used
satisfactorily on tobacco, particularly on well-drained soils
where a good liming program is followed and soil pH is main-
tained in the range of 6.0 to 6.6. If soil pH is moderately to
strongly acid (pH 6.0 or less) and no lime is applied, using a
nonacid-forming source of N (sodium nitrate, calcium nitrate,
or sodium-potassium nitrate) will lower the risk of manganese
toxicity. Use these sources (or ammonium nitrate or potassium
nitrate) for sidedressing, because nitrate is more mobile in soil
than ammonium nitrogen. If tobacco is grown on sandy soils
or soils that tend to waterlog regardless of pH, using ammo-
nium sources (urea, ammoniumnitrate, ammoniated phosphates,
ammonium sulfate, nitrogen solutions) will lower the risk of
leaching and denitrification losses.

Time and Method—Currently most nitrogen fertilizer on
well-drained soils is applied broadcast up to four weeks before
transplanting, with some sidedressed four to five weeks after
transplanting. Because Kentucky usually has large rainfall
amounts during April and May, applying the broadcast nitro-
gen as near to transplanting (10 days to two weeks before) as
possible will significantly lessen the chances for losses of ap-
plied nitrogen. Apply the nitrogen after plowing and disc into
the surface soil.

Further efficiencies in nitrogen use, decreased manganese
toxicity, and increased early growth can be obtained by band-
ing most of the nitrogen (sidedress) after transplanting. These
bands should be applied 10 to 12 inches to the side of the row
in either one or two bands and at depths of 4 to 5 inches. The
nitrogen should be banded all at 0 to 10 days after transplant-
ing or in two applications, two-thirds at 0 to 10 days and one-
third at four or five weeks after transplanting.

Phosphate and Potash

Rates—Phosphorus and potassium fertilizer additions
should be determined by soil testing. Based on soil test results,
apply the recommended amounts indicated in the tables in the
“Tobacco” section. Research indicates that when soil test po-
tassium is below 225 Ib per acre, a broadcast application of
potassium fertilizer is more effective than banding.

Sources—Research at the University of Kentucky has shown
that applications after January 1 of chloride-containing nutri-
ent sources such as muriate of potash at rates greater than 50 1b
of chloride per acre lead to excessive levels of chloride in the
cured burley tobacco leaf, increased curing and storage prob-
lems, decreased combustibility of the leaf, and, ultimately,
greatly reduced quality and usability of the cured leaf. Conse-
quently, sulfate of potash should be the major potassium fertil-
izer used after January 1. Because animal manures contain
chloride, applications of dairy and swine manure should not
exceed 10 tons per acre. Applications of poultry manure should
not exceed 4 tons per acre. Excessive rates of manure or ma-
nure used in conjunction with chlorine-containing fertilizers
may result in unacceptable chlorine levels in the cured leaf.

Table 9. Phosphate recommendations. Burley Tobacco
Lb/A Lb/AP,0,
Category Soil Test P to Apply
Very High above 80 0
High 73-79 30
71-72 40
- 68-70 50
66 - 67 60
64 - 65 70
62-63 80
58-61 90
Medium 54-57 100
50-53 110
46 -49 120
41-45 130
37-40 140
33-36 150
29-32 160
Low 25-28 170
22-24 180
18-21 190
14-17 200
11-13 210
7-10 220
Very Low 1-6 230







