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APPENDIX B

SOIL TEST HBOTES
{Supplement to Soil Test Report)
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VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION SOIL TESTING LABCRATORY
MA-231 April, 1979

, SOIL TEST NOTES ,
{Supplement to Soil Test Report)

NOTE 1. Explanation of Laberatoty Tests

The VPI&ESU Soil Testing Laboratory offers two
types of tests, a routine test, which is rerformed
on all samples, and 5 special tests, which are
offered individually on a reguest basis. - The
routine test is used for making the basic lime and
fertilizer {pnitrogen, phosphate, Fotash)
recommendations while the special tests  are
offered for certain situations where a need for
the 1individual test has been determined. The
following is an explanation of +the scil tests
offered by the laboratory.

BOUTINE TEST {Soil pH, Buffer Index, P, Ke Ca, Mg}

Sgil pH. Soil pH or acidity is important tecause
it affects the availability of most c¢f the
essential plant nutrients and the activity cf soil

microorganismsa. A pH of 7 is considered neutral,
less thaan 7 is acid, and greater than 7 is
alkaline. In general, a pH of 6.5 is considered

optimum for most crops gro¥n on mineral scils
except alfalfa, tobacco, and certain cother crops.
Soil pH greater tham 7 may result in trace element
deficiencies while a pH less than 5.2 may cause
problems of aluminum and/or manganese toxicity and
phosphorus and/or magnesium deficiency. For
organic soils, the optimum PH is 5.0 to 5.2 for
most crops because of the low aluminum content and
buffering capacity of these soils.

Phosphorys [P}, Phosphorus is one of the three

major elements (N, P, K) required by crecps in
relatively large amoumts for optimum growth. - For
most crops and wost seils, Crcop respcnse  to

phosphate {P205) fertilizer will nearly always be
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observed for soils testing Low{lL), <frequently for
soils testing ¥edium (M), and usually will not be
observed for soils testing High({H). High is the
desired level which should be the objective of
most soil building progranms. A& small amount of
fertilizer is wusually recommended at High to
gaintain this level.

Potassium {K), Potassium is another one c¢f the
three major elements (N, P, K} required bty crops
in relatively  large amounts for optimum growth.
For most crops and most soils, crop response to
potash (K20) fertilizer will w®searly always be
observed for soils testing Ilow{l}, frequently for
soils testing Hedium(M), and usually will not be
observed for soils testing High{#). High is the
desired level for most soils. One exception is
the sandy Coastal Plain soils where a combination
of lo¥v nutrient-holding capacity in the topsoil
and accumulation of potassium in the subsoil
sometimes produces little crop response to K20
fertilizer although the soil may only be testing
in the Hedium range. For these soils, a Hedium-
to-High K test should be the goal for top
productiona

Calcium_ _fCa). Calcium 1is a secondary eclerment
normally supplied to the plant in the fcrm of
limestone. The calcium lewvel is rarely low enough
to cause deficiencies in crops other than peanuts
and some vegetables. In most situations where the
Ca test is 1low, the soil pH is alsc low and the
lime application recommended to <correct the pH
will add ample amounts of calcium to the soil.
Begarding peanuts, gypsur or landplaster (CaS04)
is recommended to prevent a deficiency of this
element.

Hagpesiom _(Hg). Magnesium is another secondary
2lement that is normally supplied to the plant in
the form of limestonea Deficiencies o¢f this
element may occur when the Mg test lewvel is Low or
Lov¥~. At these levels, the scil pE is also
usually 1low and dolomitic lipestoae, which
contains ample amounts of magnesium, is normally
reconmended. In situations where the scil fH is
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optimum and no lime is meeded but Mg tests low or
Low—, a separate mpagnesiun fertilizer is
recommended.

SPECIAL TESTS (OH, SS NO3~-N, Zn, Mn)

Orgamic Matter {(OM). The Organic Matter test gives
anp indirect indication of the tilth of the socil.
In general, the greater the organic matter level,
the better the soil®s tilth. Unfortupnately, the
relatively warm and humid climate of Virginia
allovs little organic matter to accumulate. The
average organic matter level of most Virginia
soils is less than 2%. The principle use of the
organic matter test is to determine the ©proper
amount of herbicide <to use in crop production.
Organic matter tends to tie up or complex sone
herbicides, and these herbicides need to be
applied at a higher rate on soils with high
organic matter levels (actual amounts to arply are
normally specified on the herbicide 1label}.
Because most soils change very little in organic
matter content over time after they are trought
into production, this test needs to be run cnly
ORCE every 5 yYears orf 50.

Soluble Salts (SS). This test is used primarily to
determine if too much fertilizer has been aprlied
to the crop or placed too <close ta the seed
causing a toxic salt effect. It is used primarily
by greemhouse operators who work with ccnfined
soil systems {benches, pots) where the possibility
of salt buwildup is very real. This test is not
normally run on field s0ils where soluble salt
levels in normal crop production are almost always
low, unless one is attempting te determine the
cause of poor crop growth and suspects that
fertilizer has been placed too close to the seed.
Since «crops vary in their tolerance to scluble
salts, the plant species must be taken into
consideration in interpreting the soluble salt
level.

HBitrate-tHitrogen (HO3-Hi. This test 1= used
primarily by greenhouse operators who work with
confined so0il systems and fertilize on a frequent
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basis. In this specialized management systen
where the soil fertility level is closely
monitored, the NQO3-N test is used to indicate both
when to fertilize and how much to apply. The
HO3-¥ test is generally not applicable for field
soils in Virginia because the relatively high
rainfall din this region lszaches mnuch c¢f the
nitrate out of the soil resulting in very low
{less tham 5 parts per milliom) or variable soil
nitrate levels most of the time. Nitrogen
recommendations are based on research where
different rates of nitrogen vwere applied to crops
grown on differeat Virginia soils over a number of
yearsa '

zing  fZn)e Deficiency of this trace element
usually occurs under copditicns of high scil pH
and Very High phosphorus soil test levels, Lut has

heen found to occur only on cora, small graias,
and graim sorghum im Virginia. For these crops,a
soil test zinc level of 0.8 ppm or less 1is
considered deficient. Other crops would aot

normaily be expected to respond to zinc even when
the soil test indicates a low level because of
their ability to utilize lower levels of zinc nore
efficiently and/or because of differences in their
nutritional needs.

Hangapnese {Na). Deficiency of this trace element
occurs primarily on the sandy Coastal Plain soils
in eastern Virginia under «conditions of high seoil
pH. Mamnganese deficiency has been identified only
on soybeans and peanuts . in Virginia. The critical
soil test level for these crops varies depending
on the soil pH. ©Other crops would not normally be
expected to respond to manganese even when the
spil test indicated a low level because c¢f their
ability to utilize lower levels of manganese more
efficient ly and/or because of differences in their
nutritional needs.

OTHER ESSENTIAL ELENENTS

Extensive research has been and continues to be
conducted for those essential plant elements for
which soil tests are not presently offered. I+ is
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the philosophy of the VPIESU Soil Testing Progran
to offer a so0il test if 1) deficiencies have been
observed on crops in Virginia and 2) if suitable
soil test methods have been developed under
Virginia conditions to reliably predict crop
response to a given nutrient. In instances where
deficiencies, or soil test methods compatible with
Virginia soils, have not Dbeen found, the soil
testing program will mot offer tests for these
elenents. . The tests presently offered by the
laboratory {amd the general reconmmendations made
for certain trace elements in cases where good
soil test methods have not been found) are bhased
on the mnost current findings in soil-plant
relationships and crop nutrient needs in Virginia.

Additional informatiom may be obtained from your
local VPIESU Cooperative Extension Office.
Publications available at present are:

HA-143. Laboratory Procedures. ¥PIESU Soil
Testing Laboratorye.

Prepared by: S.J. Donohue, Extension Specialist,
Soil and Plant Analysis
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VIRGIBIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSTON DIVISIOR SOIL TESTING LABCRATORY
MA-232 April, 1979

SOIL TEST NOTES
" {Supplement to Scil Test Report)

NOTE 2. Field Crops

LINE

In general, the best method of lime application is
one which will mix the lime most completely with
the soil to the plow depthe The following are
guidelines for lime applicdtiomn umder conventional
tillage:

Applications of 2 toms or Jless per acre - adding
this in a single applicatiom either before or
after plowing will usually give good resultsa
Lime applied before plowing should be disked into
the soil and then plowed. Lime applied after
plowing should be disked into the soil as
thorougkly as possible.

Application of _more than _2 tons _per acre - for
best results, apply one—-half of the lime, disk

into the soil, plow under and themn apply the
second-half and disk into the soil. This method
offers the best incorporation of lime intc the
s0il and is particularly important whemn the soil
pH is very low amd large amounts of lime are
needed.

For no-till <croppimg systems where incorpcration
of lime 1is not possible, single applications
should be limited to no more tham 2 tons fper acre.
Where more than 2 toms per acre are reccmmended
{indicatiag very low soil pH), lime shculd be
incorporated as mentioned above for best results.
If imcorporation is not feasible, apply one-half
the total amount one year and the other half the
next year.
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Time of Application - the best time tc apply lime
is several months ahead of planting. This allows
for more <complete reaction of the lime with the
s50ila However, if this cannot be done, apply it
as early as possible, before the crop is planted.
Failing to apply 1lime because it «could not be
applied at the best time is worse than applying it
late.

NITROGEN

Corn, Grain Sorghum - nitrogen {N}) fertilizer is
commonly applied in solution form at ©[planting
along with the herbicide. On sandy soils with
greater potential for nitrogen leaching 1lcss, a
split-application is often used, with part of the
nitrogen being applied at planting and the remain-
der applied when the corm is 12" high. Another
method of application is to apply mnitrogen with
the phosphate and potash in the spring tefore
planting. However, since many farmers either apply
the phosphate and potash in the fall or wuse an
herbicide solution at planting in the spring, less
nitrogen is applied in this manner. Fall
application of nitrogea for spring-planted crops
is not recommended because of the potential for
leaching loss over the winter. One excertion to
this would be where a nitrification inhikitor is
used which would reduce this leaching loss.

Small Grains - for Coastal Plain and Southern
Piedmont Regions, one~fourth of the reccnmmended
nitrogen should be applied in the fall, and the
remaining three-fourths shculd be applied in late
winter or early spring. For Northern Piedrmont and
Appalachian Regions, one can use either a split
application or apply all of the nitrogen in the
fall.

PHOSPHATE, POTASH

The recommended phosphate (P205) and potash {K20)
fertilizer should be broadcast and incocrpcrated
into the soil, where possible, by plowing or
disking. Application can be made either inmn the
fall or spring before - planting, since Dboth
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autrients move very slowly in the soil and are not
subject to leaching loss.

For small grain-soybean or small grain-grain
sorghus double cropping rotations, phosphate
and/or potash fertilizer needed for both crops
should be applied ahead of the small grain crop to
permit incorporation of the fertilizer intc the
soil. For corn~peanut rotations, the phosphate
and potash should be applied awnd inccorgporated
ahead of the corm crop, primarily to avoid high
concentrations of potash in the pegging =zcpe for
the peanuts.

'ER_PERTILIZER

Starter fertilizer is fertilizer placed in a band
alongside the seed or placed in direct contact
yith the seed. Starter fertilizer can be
beneficial ipn situations where omne is planting in
cold and/or wet soils or where the P and/or K soil
test is High to Very High.

Ia cold and/or wet secils {often found when
planting early), root grosuth is slower and plants
may not have ready access to all the fertilizer
they require for optimum growth. Use of a starter
fertilizer here to concentrate the plant nutrients
near the seed would be beneficial. In soils
testing High to Very High im P amd/or K, response
to broadcast application of fertilizer is not
normally found, while starter fertilizer will
almost always give an early growth response and
will often give a few extra bushels per acre in
yield.

In deciding whether +to use starter fertilizer,

equipmnent needs sEusSt be considered. Where
existing plantimg equipment is in good orperating
condition, one probably could not justify
switching to new equipment with fertilizer

attachments for the extra yield to be realized.
Rowever, 1if plamnting egquipment is to be replaced,
then planters with fertilizer attachments should
be comsidered.
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Rates for starter fertilizer applicaticn are 30 to
60 pounds of nitrogen plus {¢) potash per acre for
band placement, or 10 to 15 pounds of nitrogen
plus {¢) potash per acre for seed contact
placenent (2.g., 50 1lbs/i of 6-24-204),

TRACE ELEMENT NEEDS

Trace element deficiencies have been found ca the
following field crops in Virginiacs Zinc-=-cortrn,
small grains, grain sorghum; Manganese--scybeans
and peanuts; Boron—=peanuts and cotton;
Bolybdenum~-soybeans. Soil tests are offered for
zinc and manganese but, for boron and molytdenum,
the so0il test has not been found to be a reliable
predictor of crop response {(€.g., in 16 borton
experiments on corn conducted throughout Virginia
over a 10 year period, boron fertilizer did not
increase yields even though the boron scil test in
all 1locations was Low, according to standards
being used by some soil testing labs, 1irndicating
that the boron test is a poor predictor cf crop
response) o In situations where trace elenent
deficiencies have been found but no reliatle soil
tests are available, a general recommendation is
made for the trace element in guestion.

HINTER BNNUAL LEGUMES AS_B NITROGEN SOURCE

Winter annual legumes, in addition to their merits
A% a cover Crop, can also be used to supplement
fertilizer nitrogen im the c¢rop rotatiocn. Since
they are legumes, they have the ability to fix or
utilize nitrogen from the so0il atmosphere to
supply their nitrogen needs. When they decompose,
they release this aitrogen into the soil which
then becomes available to the next <crop in the
rotation.

Three winter aannual legumes which show potential
in Virginia are crimson clover, Austrian winter
peas, and hairy vetch. #hen seeded in August to
early September for a good winter stand, these
legumes will provide about 80 pounds of nitrogen
per acre to the following spring-planted crop. 1If
planted late (i.e., Octobery, M40 to 50 pcunds of
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nitrogen will be available to the following crop
pecause less growth will be produced &Lty the
legune.

Several precautions should be taken when growing
these legumes as a nitrogen source. Crimson clover
should be planted early (August) simce the later
it is seeded, the wmore readily it winterkills.
Fven vith early establishment, severe winters may
cause stand reductiom. Crimson clover alsc should
not be planted on poorly drained soils since it
does not thrive on these soils. Use of hairy
vetch is limited due to hard seed that will
volunteer in subsequent small grain crops. In
counties west of the Blue Ridge wmountains where
few small grains are grown, hairy vetch use as a
cover crop can be considered. Finally, winter
annual legumes should not be used in rotations
with peanuts {(where this crop 1is grown) due to
buildup and spread of diseases which attack
peanuts.

ADDITIONAL INFORMATION

pdditional information may be obtained from your
local VPIESU Cooperative Extension Office.

Prepared by:

S.J. Donohue, Extension Specialist, Soil and Plant
Analysis

G.%. Hawkins, Extension Specialist, Soil Fertility
G.D. HcCart, Extension Specialist, Soil Fertility
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VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION SOIL TFSTING LAECRATORY
MA-233 April, 1979

S011L TEST NOTES
{(Supplement to Soil Test Report)

=4

OTE 3. Forage Crops
LIME |

Establishment of New Seedings. The following are
guidelines for lime application where
incorporation imto the soil is possible:

Less_than 2 tons per acre recommended - a single
application of lime made either before or after
plowing will usually give good results. Lime
applied before plowing should be disked intc the
s0il and then plowed. Liwme applied after plowing
should be disked into the scoil as thoroughly as
possible.

Hore than 2 tons per acre reconmended - fcr best
results, apply one-half of the lime, disk into the
soil, plow under and then apply the seccnd half
and disk imto the soil. This method offers the
best incorporation of lime into the so0il and is
important when the soil pH is very 1low and large
anounts of lime are needed.

Maintenance of Pastures, Hayfields. Ncrmally,
surface application of up to 2 to 3 +tons of linme
per acre will effectively reduce acidity in the
upper 2 to 4" of soil. However, where more than 3
tons/A of lime is required, additional lime above
the 3 ton rate applied to the surface will have
little beneficial effect on crop growth. If the
existing pasture or hayfield is in poor ccndition
and not yielding well, it would be worthwhile,
where possible, to consider plowing-up the cld sod
and reseeding, at which time the 1lime can be
incorporated.
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NITROGEN, PHOSPHATE, PCTASH

Nitrogen fertilizer promotes grass grceth and can
produce significant yield increases when used on
pastures or hayfields that are predominantly

grasse. However, by encouraging grass growth,
legumes tend to be forced out of the stand due to
the over-competition of the grass. For this

reason, grass-—legume pastures and hayfields where
legumes make up an appreciable percent cf ‘the
stand should not be fertilized with nitrogen.:

Nitrogen leaches easily from the soil which is one

reason split-applications are normally
reconnended. In contrast, phosphate and pctash
move rather slowly in the soil. Where pcssible,

these two nutrients should be incorporated into
the soil by plowing or disking for best results
{e.g., at seeding). After establishment of the
crop, only surface application is possible which
is not as advantageous as deeper incorgcration
into the soil.

TRACE ELEMENT NEEDS

vrace element deficiencies have been found cn the
following forage Crops in Virgisia:z
Boron--alfalfa; Holybdenum--alfalfa. Scil tests
for boron and molybdenum have not been foued to be
reliable predictors of crop response. Fcr these
elemnents, a general recommendation is pade in

situations where deficiencies would be likely.

ASCS _RECOMMENDATIONS

Lime and fertilizer recommendations for the ASCS
program are designed to provide for soil and/or
watershed protection. additional pitrogen
fertilizer above what is recommended for increased
forage production during the period of this
program is not covered by the Federal cost-sharing
Programe. Also, if the pasture 1is teing
intensively managed for top production, nore
phosphate and/or potash will be required after 2
years. The specific amount of phosphate and/or
potash needed at that time should be determined by
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submitting another soil sample to the soil testing
laboratory.

ADDITIONAL INFORMATION

Additional information may be obtained frcm your
local VPIESU Cooperative Extension Office.

Prepared by: :

S.J. Donohue, Extension Specialist, Soil and Planct
Analysis

H.E. ®White, Extemsion Specialist, Forages

G.H. Hawkins, Extension Specialist, Soil Fertility
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YIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION ' SOIL TESTING LABCRATCRY
MA-234 ’ “April, 1979

SOIL TEST NOTES
{Supplement to Soil Test Report)

EOTE 4, Trace Flement Applicationm

INTRODUCTION

Your Soil Test Report contains informatiom on the
pasic amounts of lime, major (N, P205, K20y, and
secondary (Ca, HN9) clements required for gptimun
growth, and also indicates gwhether one CI ®OTE
trace elements are necded. For +those trace
elements reconmended, select the apprcpriate
sections in this note for information on specific
rates and methods of application. Apply oRly
those trace elements which wetre reconpended, and
only at the recomnended rates!

ZINC_{Zn)
7inc deficiency has heen found o©@B COLRy small
grains, and grain sorghun in Virginia. 1€ your

Soil Test Report indicates a need for zinc, select
from one of the following application methcds:

1. Broadcast_apd disked-in_or_plowed-doune.

a. Coastal Plain soils =~ apply 10 to 12
pounds of elemental zinc per acte when
using zimc sulfate or zinc oxide as the
source, or 2 to 3 pounds of elemental zinc
per acre when using the zinc chelates,
such as zimc EDTA, as the SOUTCEw

b. Piedmont, Appalachian Region soils - apply
20 to 25 pounds of elemental zlnc per acre
when using =zinc sulfate or zing oxide as
the source. 7zinc chelates are not
economical sources when zinc is brcadcast
on Piedmont OF Appalachian Region soils.

¢, Research to date indicates brgadcast
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applications of the above rates will
correct deficiencies for a peried cf 3 to
5 years. The most £feasible Wway of
broadcasting the zinc would be to have it
mixed with a fertilizer that 1is to be
spread.

2. Seed contact placememt. Zinc can ke applied in
contact with the seed at planting time as part
of a fertilizer application being made with a
grain drill or with fertilizer attachments on
the planters. Care should be used in the rate
of application of the pop-ur fertilizer for
corn and grain sorghum to avoid germination
injury. If this method of application is used,
apply 1/2 pound of elemental =zinc per acre

using the zinc <chelates as the source, or 1
pound per acre using zinc sulfate as the
SOUrCe. This method of application will not

correct the deficiency in succeeding crcps and
would need to be applied each year these crops
are planted.

3, Sideband placement for corn__and graip sorghum.
Zinc can be applied with the starter
fertilizer at planting time. Where this method
is used, apply 6 to 8 pounds of elemental zincC
per acre using either zinc sulfate or zinc
oxide as the source, or 1 to 2 pounds per acre
when the zinc chelates are used as the source.
This method of applicatiom will not ccrrect
the deficiency for succeeding crops, but would
need to be applied each year these <crcps are

grovnae
4. Foliar applications. Zinc can be supplied to
crops through =zinc-containing sprays arplied
directly to the leaves and stalks. I1f this

method is used, apply 1/2 pound of elemental
zinc per acre per application using the zinc
chelates as the source, or ! pound Fer acre
per application using =zinc sulfate cr zinc
oxide {micronized) as the source. Usually,
the best time of application for ccrn and
grain sorghum is when plants are 6 to 8 inches
high. Use enough water to wet the plants.
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MANGANESE (Hn}

Manganese deficiency has been found on scybeans
and peanuts grownm im Virginia. If your Scil Test
Report indicates a need for manganese, select from
one of the following application methods:

1.

2o

Foliar application. Apply 3/4 to 1 pound of
elemental manganese per acre in enough water
to wet the entire plant. Manganese sulfate,
manganese oxide (micromnized), and wanganese
chelates may be used as sources of manganese.
Tf the chelates are used, use the 3/4 pound
rate. Repeat the application if deficiency
symptoms reappear (i.e., from 1 to 3 applica-
tions). Make all applications before August
15«

Manganese can be applied with pesticides if
the manganese source and the pesticide are
compatible, if applying them as a mixture does
not violate label restrictions cn the
pesticide, and if it does =mnot violate state or
federal regqgulations.

Sideband placement. If a starter fertilizer
is to be applied at the time the crop is being
planted, panganese can be added with the
fertilizer. 1f this method is used, apply 8
to 10 pounds of elemental manganese [er acre
using manganese sulfate, manganese oxide, oOC
manganese chelates as the source. Starter
fertilizers should be placed 2 inches to one
side and 2 inches below seed level <tc¢ avoid
salt injury to the germinating seed.

Seed contact placepent. {Important--for
peanuts only! This method of application may
damage soybeans!) HNanganese can he applied in
contact with the peanut seed at planting tinme
with fertilizer attachments on the planters.
care should be used in the rate of application
to avoid germination injury. If this method of
application is used, apply 3 to 5 pcunds of
elemental manganese per acre using an
available granular manganese fertilizer
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SOUILCE. This methecd of application will only
correct the deficiency in the 1immediate crop
and would need to be applied each year the
peanuts are planted. :

4. Broadcast application. Broadcast application
is mnot practical in a system c¢f 1indirect
fertilization. If wmanganese is to he

broadcast, it should be applied within two to
- three weeks of the time the crop will be
planted because of the short residual effect
of broadcast applications. Apply 25 to 30
pounds of elemental manganese using manganese
sulfate or manganese oxide as the source.

BORON _{B)

Boron deficiency has been found on alfalfa,
apples, cotton, peanuts, and on several commercial
vegetable crops grown im Virginia. The fcllcwing
are suggested rates and methods of btoron
application ({for boron fertilization of agpples,
refer to Soil Test Note 10):

1. Alfalfa. Apply 2 to # pounds of elemental
horon per acre per year wWith a brcadcast
fertilizer.

2. Asparaqus. Apply 2 pounds of elemental koron
per acre every 3 - years with a brcadcast
fertilizer.

3. Brocgcoli, Cauliflower, Cabbage, Apply 2 to 3
pounds of elemental boron per acre with a
broadcast fertiligzer.

4. Brussels Sprouts, Collards, Huskmelons, Tomat-
oes, Onions, Peas, Peppers, Rhite Pgotatoesa
Bpply 1 to 2 pounds of elemental boron ger
acre with a broadcast fertilizer.

5. Cottomn. Apply 1,2 pound of elemental boron
per acre per year in a compatible labeled
pesticide spray or duwst or as a separate
foliar application.
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6. Peanutss Apply 1/2 pound of elemental horon
per acre per year at early bloom stage in a
compatible labeled pesticide spray or dust or
as a separate foliar application. Information
on specific boron sprays and dusts are found
in the Peanut Production Guide for Virginia
{VPIESU MA-197).

MOLYBDENUM (M0)

Molybdenum deficiency has been found on alfalfa,
soybeans, and on certain commercial vegetable
crops grown in Virginia. If your Soil Test Report
indicates a need for molybdenum, the following are
suggested rates and methods of application for the
particular crop tco be grown:

1« Alfalfa. Molybdenum may be applied as a
foliar spray at the rate of 1/2 pound of
elemental wmolybdenum per acre or as a seed
treatment at the rate of 1 ounce of elemental
molybdenum pPer acCle€. Important - molykdenun
is toxic to livestock! Do not graze forage if
molybdenum is sprayed on foliage until after a
soakling rain.

2. Broccoli, Cauliflover. Apply 1/4 rpound of
elemental molybdenum per acre with a broadcast®
fertilizer.

3. Soybeans. Molybdenum may be agpplied as a

foliar spray at the rate of 1/2 pound of
elemental mpolybdenum per acre or as a seed
treatment at the rate of 1 ounce of elemental
melybdenum per acre.

ADDITIONAL INFORMATION

Additional information may be obtained frcm your
local VPIESU Cooperative Extension Office.

Prepared by:

S.J. Donohue, Extension Specialist, Soil and Plant
Analysis

G.W. Hawkins, Extension Specialist, Soil Fertility
A.H. Allison, Extension Specialist, Peanuts
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VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION S0IL TESTING LABORATORY
MA-235 April, 1979

SOIL TEST NOTES
{(Supplement to Soil Test Report)

NOTE 5. Use of Hanures

INTBODUCTION

Manure is a valuable source of plant nutrients.
Manure also improves soil tilth, increases rate of

infiltration of rainfall into soil, increases
moisture holding capacity, and enhances the growth
of s0il organisms. Tables 1, 2, and 3 show the

amount, based on handling system and source, of
nutrieats which can be obtained from manure the
first year following application. These are
average values and may vary depending on the type
of storage and mpethod of dincorporation used.
Table 4 contains informatiom on nitrogen (W)
losses from land application of wmanure and 1is
useful in determining how much N will be availakble
to the <c¢rop from a given application. The
folloving sections contain information on
addustment of fertilizer recommendations where
manure is being used in the cropping system, as
waell as amounts of wmanure that are commonly
-applied.

ADJUSTING FERTILIZER RECOMMENDATIONS _FOR USE__CF
MANURES

Because manures vary in thelir nutrient
concentration, and because significant losses of N
from manure occur when the manure is not
incorporated intao the soil shortly after

spreading, it is necessary to follow the following
four steps to properly adijust vyour fertilizer
reconmendations.

1. Select Hanure Nutrient Value. In Table 1, 2,
or 3, fiand the specific amounts of plant-
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available N, p205, and K20 in the tYpe€ of
manure Yyou have availablem Example: Fox
dairy cattle manure (solid), there are 4 1lbs

of ¥, 3 1lbs of p205, and 8 1bs of K20 per ton
of mARULEa

2. Adijust Mapure N Value. Imn Table 4, locate the
appropriate Hanure N Multiplicatioa Factor and
multiply the W content of the manure by this
vyalue to adjust for volatilization 10s88€8a

Example: For dairy cattle manure {sclid)
incorporated one day after spreading, 4 1ts of
N/ton X 0.8 (N TFactor) = 3.2 1bs of plant

available H/ton of mAanNuUres

3, Determine Total HNutrients FLon manure_To__Be
Applied Per ACLEe multiply the adjusted
nutrient content of the manure by the anount
you will De applying per Aacre for the tctal
agount of nutrients you will be obtaining from
the manure. Example: for dairy cattle manute€
{solid) to be applied at the rate of 10 ftons
per acre and incorporated ope day after
spreading, 3.2 1lbs WN/ton (M 1bs x 0.8 N
Factor) x 10 tomss/A = 32 ibs N/R:; 3 1bs
p205/¢ton x 10 tons/h = 30 1bs p205/h; and B
1bs K20/ton x 10 tons/A = 80 1bs K20/ hw

4. Adijust Fertilizecr Recomnendationse Subtract
the total nutrients in the mwmanure toO be
applied per acre (Step 3) from the basic
recommendations on YOUTL Soil Test Rerport.
This fertilizer adjustment for manure does not
apply to Tow OT starter fertilizer, but cnly
to Dbroadcast applications. To determine
residual effects of pagure in subseguent
years, have your soil tested. '

RATE OF MANURE APPLICATION

Ten tons of manure per acre is commonly aprlied
for corm, though farmers often apply as much as 15
tons per acie. Five tons of cattle manure, Or
equivalent of other manures, is suggested for
small grains grown in scils 1low in N, provided
there is little danger of lodging. Manures Aare
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also used on pastures, especially those that are
predominantly grass, where the N from the manure
can be effectively used.

Table 1. General Barnyard Hanure-~-RButrients
Available to Plants in First Year Follcwing
Application.

N P205 K2C

1b/ton of manure g 5 8

Table 2. Specific Manures From Solid Handling

Systems--Nutrients Available to Plamts it First
Year Following Application.

T O SOh WD e T T Sm G5 WD WD T W WS Hy WD T e we G e o wn (0s WD 0o Wo W we S S S e WD e G 9 D s e e A m w

Dry N pP205% R2C
Species#® Hatter  <~--eemcemome—eeenoo
% ibs/ton of manure
Dairy cattle 20 L 3 8
Swine %8 5 6 &
Shaep 28 2 8 21
Borse L2 4 3 11
Beef cattle
concrete lot 15 3 5 8
dirt lot 519 7 12 20
Turkey+¢
without litter 22 17 15 14
with litter 29 13 12 10
Poultry®
without litter 45 26 36 27
with litter 75 36 34 27
deep pit 76 by 48 3¢

O G S WD G G D S e T o s e R o S SSRGS~ i S VR VA S < e e e KD R e <

* Unless specified, there is little difference in
nutrient content between straight manure and
manare plus bedding. '

+ Because of the relatively high nutriemt content
and variability of turkey anmd poultry manures,
the manure should be analyzed by a private
laboratory for N, P205, and K20 content.
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Table 3. Specific Manures From Ligquid Handling
Systems—--Nutrients Available to Plants in First
Year Following Application.

e WA St T D AR R~ S A T kD ) < WD D S SR < s i e S NG S IR T O S LD T NI v s MM e Tt < W A iy D D

b 1b/1000 gal. of manure

e E W G S D S5 Um m T e WS TS o op U TR TR G Oo W W G T Mm e b Do Th e e e Oh me e WO e O e e G G G G5 Se TR e W oo

Suine
liguid storage 4 20 20 1t
oxidation ditch 3 12 20 15
lagoon 1 3 2 3
Beef cattle
liquid storage 11 24 20 27
oxidation ditch 3 16 14 23
lagoon 1 2 7 iy
Dairy cattle
liquid storage 8 12 14 23
lagoon 1 2 3 4
Poultry
liguid storage 13 64 27 77

e Wt e T N S ma U M > @R e wm T he SR D D WD A D mh e TS G W0 D G w0 e D e TR W TR D Wh Gp G WD T M o e e

Table 4. Nitrogen Losses From Manure Between Time
of Application amd Incorporation into Soil.

o G R TR R W D WD S G T WR D U W e S SR G S b UD M W M W S Se S SR SO e SR e am WS WS Rk Gr W TR S AS R U@ W W we

Days Between Loss Hanure ¥
Spreading and of N Multiplicaticn
Plowing or Disking % Factor (see text}
0 - /2 0 1.0
/72 = 1 20 0.8
1T -2 30 0.7
2~ 3 40 0.6
3 -4 50 0.5

D S IS I WD T D T T i it Y IS el S D T A G S S W A W AP, A o e i

ADDITIONAL INFORMATION

Additional information wmay be obtained from your
local VPIESU Cooperative Extension Qffice-
Publications available at present are:

Publication 600. A Handbook of Agronomy.
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Prepared by:

S.J. Donohue, Extensiom Specialist, Soil and Plant
Analysis

G.D. McCart, Extension Specialist, Soil Fertility



YIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION ~ SOIL TESTING LAEORATORY
MA-236 April, 1979

SOIL TEST NOTES
{Supplement to Soil Test Report)

NOQTE 6. Flue-Cured Tobacco

FERTILIZER RECOMMENDATIONS

Your Soil Test Report contains information cn the
basic amounts of nitrogen, phosphorus, and
potassium required for optimum growth of flue-
cured tobacco according to the informaticn you
provided on the Soil Sample Information Sheet and
the results of the laboratory tests. In making
the reconmendations, average soil and weather
conditions and the use of high—-level management
practices are assumed.

An example . of the grade or grades of fertilizer
that will fit the nutrients reconmended 1is
contained on the report. Other grades or
combinations of grades that are available locally
may be used 1if desired in meeting the crop's
nutrient needs.

I+ should be noted that vyour past experience
should be a major consideration im arriving at tae
final fertilizer rates to use= ‘

Do not apply excessive amounts of fertilizer
indiscriminately. There has been a tendency for
tobacco growers to use much higher rates of
nitrogen, phosphorus, and potassium than can be
expected to give profitable returms.
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ADJUSTHENT IN NITROGEN BECOMMENDATIONS ACCORDING
10 SOILL TYPE AND DEPTH IO SUBSOIL

For sandy loam soils of average fertility, the
following table shows the amount of pitrogen
needed vhen leaching losses are low.

D T e W w6 T A D WD S S w0 0D G s @5 mh e U G TR S T e e G S O S S e ver O W U G G G U R G S wm W W am

Depth to | Nitrogen Suggested,
Subscil, Inches Poumds/Acre-
0 - 12 50 ~ 60
12 - 18 ' 60 - 70
18 -~ 24 70 - 80

<t <> e

D i A A VD S D D D S R D D N D D s R M D S

On heavy textured and/or very fertile scils, 40 to
50 1lbs of nitrogem will generally be enough. On
sandy soils with more than 28 inches to the
subsoil, more anitrogem may be aeseded.

At least 50 of the total nitrogem in the preplant
fertilizer should be in the nitrate form. In the
sidedressing fertilizer, at least 50% ocf the
nitrogen should be in the nitrate form, and, in
mapny cases, a favorable response car be expected
from 100% nitrate-nitrogen. Evidence frow numerous
experiments has not showm any superiority of
natural or synthetic organics over standard
inorganic sources of nitrogen for the production
of flue-cured tobacco. :

1IN NITROGEN AND __ POIASSIUM
TIONS TO COMPENSATE FOR LEACHING

Supplemental nitrogen and potassiunm, applied in
addition to the base amounts recommended, will
replace nutrients lost by leaching. Both yield and
gquality can be greatly reduced if leaching occurs
during the early growth period--prior to the time
tobacco grows waist high.

On good, sandy loam soils with top soil of 8 to
2%, 1little or no leaching will resul:t frce a 1¢
rainfall. The soil will be saturated for a depth
of about 12". On coarser textured soil, mcisture-
holdimg capacity will be less and leaching will be

Page 170



Page 3

greater. On finer textured soil, moisture-holding
capacity will be greater and leaching will be
less. The use. of a rain gauge 1is stroangly
recommended so that actual rainfall can be used as
a gquide in estimating the amount of leaching and
the amount of r1eplacement fertilizer to apply.
When 2 to 4" of rain falls within a 3- to 5- day
period from the time fertilizer 1is applied to the
time tobacco is waist high, it will often be
desirable to apply from 15 to 30% of the criginal
guantities of nitrogen and potash to replace these
nutrients that have been leached belcw the
effective root zone or carried away in runoff
water. The soil type is an important factor in
determining the amount of additional nutrients to
supply. ©On deep sandy loam or coarse sandy loanm
soils, it may be necessary to apply more than 30%
of the original mnitrogen application. HMuch lower
rates of supplemental materials should be used
when tobacco is waist high through bloom stage.

Applications of nitrogen and potash wmaterials %o
replace elements lost through leaching should be
made as soon as possible after heavy rains.
Waiting until deficiency symptoms develop before
applying supplemental fertilizer is not
recosrended. '

HIGH ANALYSIS FERTILIZERS

The analysis of a fertilizer gives the percent of

the dJdifferent nutrients in *the material or
mixture. Two fertilizer grade ratios have been
available for use on tobacce in Virginia--1:3:3
{3-9-9) and 1:2:3 {4-8-12, 5-10-15, 6-12-18, and
8-16~-24) . When used at comparable rates, the 1:3:3
ratio will supply more phosphorus, but, since this
extra phosphorus usually is not needed, there is
seldom justification for using it over the 1:2:3
ratio mixtures.

The cost per unit of nutrient im a high-analysis
fertilizer is <generally less than in lcwer-
analysis grades. It is also less expensive for
growers to handle the higher-analysis grades since
they are used at lower rates.
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FERTILIZER APPLICATION

In many instances, direct contact of the roots of
newly set plants with fertilizer results either in
the death of plants or a retardationm in early
growth. The placement of fertilizer imn 2 bands
8-10" apart and slightly deeper than the root
Crovns, and transplanting between these bands,
will help reduce fertilizer injury. Since it is
difficult to set the traasplants between the bands

vhen the fertilization and transglanting
operatioas are done separately, a comkbtination
fertilizer distributor~-transgplanter is

recomnended. If band placement equipment 1is not
available, place the fertilizer so that it will be
3-5" below the root Cro¥n.

LISE BECOMMENDATIONS

Your Soil Test Report contains information on the
amount of lime needed to adjust the pH of the soil
to 5.5 - 6.0 for optimum tobacco production. Lime
application according to soil test will lcwer the
soil acidity and reduce exchangeable aluminum and
manpganese, both of which can be toxic to plants.
It will also increase the absorption of phosphorus
and other nutrients and increase the supply of
calciuom and magnesium available to the plant.

Lime is never suggested for tobacco except when a
soil test indicates there is a need. Tobacco
fields should not be overlimed because cf the
possibility of increasing certain disease prcblems
{black root rot and black shank) and causing an
isbalance of certain micronutrients.

FERTILIZING_TOBACCO PLANT BEDS

Apply 50~75 1bs of 12-6-6 fertilizer per 100 sg yd
and disk into the top 2 to 3" of soil. For further
information on tobacco plant beds, refer to the
publications listed below.
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ADDITIONAL INFORMATION

additional information may be obtained frcm your
local VPIESU Cooperative Extension Cffice.
publications available at present are:

SP=10. 1977 Flue-cured Tobacco Production Guide
for Virginia.

Prepared by:

J.l. Jones, Extension Specialist, Tobacco

S.J. Domohue, Extension Specialist, Soil and Plant
Analysis
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VIBGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION SOXL TESTING LAECRATORY
MA-237 April, 1979

SOIL TEST NOTES
{Supplement to Soil Test Report)
BOTE 7. Dark-Fired Tobacco

FERTILIZER RECOMMENDATIONS

o =2}

Your Soil Test Beport contains information on the
basic amounts of nitrogen, .phosphorus, and
potassium required for optimum growth of dark-
fired tobacco according to the informaticn you
provided on the Soil Sample Information Sheet and
the results of the laboratory tescts. In making
the recommendatiouns, average soil and weather
conditions and the use of high-level management
practices are assunred.

An example of the grade or grades of
fertilizer that will fit the nutrients reccmmended
is «contained on the report. Other grades or
combinations of grades that are available locally
may be used if desired in meeting the cropis
nutrient needs.

It should be noted that your past experience
should be a major consideration in arriving at the
final fertilizer rates to use. If manure is to be
applied, vyou will want to refer to Soil Test Note
5 to determine the necessary adjustment in your
fertilizer recommendation.

Do not apply excessive anmounts of fertilizer
indiscriminatel ya There has been a tendency for
tobacco growers to use much higher rates of
nitrogen, phosphorus, and potassium than car be
expected to give profitable returns.
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HIGH ANALYSIS FERTILIZERS

The analysis of a fertilizer gives the percent of
the different nutrients in the material or
mixture. Two fertilizer grade ratios have been
available for wuse on tobacco in Virginia--1:3:3
{3-9-9) and 1:2:3 (4-8-12, S5-10-15, 6-12-18, and
B-16-24) o Hhen used at comparable rates, the
123:3 ratio will supply more phosphorus, but,
since this extra phosphorus usuvally is not needed,
there is seldom justification for using it over
the 1:2:3 ratio mixtures.

The cost per unit of nutrient in a high-analysis
fertilizer is generally less than in lower-
analysis grades. It is also less ezxpensive for
growers tc handle the higher—-analysis grades since
they are used at lower rates.

'FERTILIZER APPLICATION

Fertilizer should be placed in the soil so that it
will not be in direct contact with the rccts of
newly set plants. Fertilizer injury is frequently
the cause of poor stands and irreqular crops. The
two general methods of applying fertilizer are
broadcast and row placement. Eack has a rlace in
the fertilization of dark-fired tobacco. Cn the
heavier soils {e.g., Cecil, Lloyd, etc.) that have
been well managed, all of the fertilizer -can be
broadcast and plowed ot disked-in with good
results. On the lighter textured soils (Aprpling},
and soils testing Low to Medium in phosphcrus and
potassium, a part of the fertilizer should be
placed in the row. If band placement eguipment is
available, place the fertilizer in two Dbands B~10*
apart and slightly deeper than the plant root

CLOWNS. Since it 1is difficult to set the
transplants between the bands when the
fertilization and transplanting operations are
done separately, a combination fertilizer
distributor-transplanter is recommended. If band
placement equipment is not available, rlace the

fertilizer so that i1t will be 3-5% below the root
CTrO¥Na
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SIDEDRESSING

Many dark-fired tobacco producers choose tc apply
all the fertilizer preplant and do not sidedress

at all. This is generally acceptable on heavier
textured soils where leaching losses are minimal.
However, compounds present in fertilizers are

relatively soluble in soil water; therefore, the
salt concentrations surrounding fertilizer bands
may be high enough to injure plants if all the
required fertilizer 1is applied in the row Lbefore
planting. fiamy growers choose to apply & part of
the fertilizer at planting time and the remainder
as a sidedressing after planting. On 1lighter
textured soils, this is a good practice to insure
that the fertilizer 1is not leached from the soil

too rapidly. Nitrogen «c¢an be lost easily by
leaching from sandy soils, and sidedressing a
portion of the nitrogen application and

adjustments for leaching are often necessary.

Tobacco should be sidedressed early--i.e., during
the first two or three weeks that the tobacco is
in the field. This will insure that sufficient
nutrients are available for the crop just before
it normally makes its wmost rapid growth (this
period is generally during the second wmcnth the
plants are in the field).

Research has shown that there is no advantage to

sidedressing with fertilizers containing
phosphorus. The most commonly used sidedressing
naterials are nitrogen fertilizers such as

ammonium nitrate or fertilizers containing both
pitrogen and potash {(€.Q., 15-0-15, B-0-24, etc.)
It is very important that nitrogen fertilizer used
as a sidedressing coatain at least 50% nitrate-
D1trogens

LIBE RECOHMENDATIONS

Your Soil Test Report contains information on the
anount of lime needed to adjust the pH of the soil
to 5.5 - 6.0 for optimum tobacco production. Lime
application according to soil test will lcwer the
soil acidity and reduce exchangeable aluminum and
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manganese, both of which can be toxic to plants.

I+ will also increase the absorption of phosghorus
and other nutrients and increase the supply of
calciur and magnesium.

Lime is never suggested for tobacco except when a
soil test indicates there is a need. Toltacco
fields should not be overlimed because cf the
possibility of increasing certain disease fprotlems
{black root rot and black shank) and causing an
imbalance of certain micronutrieats.

FERTILIZING TOBACCO PLANT BEDS

Apply 50-7% 1bs of 12-6-6 fertilizer per 100 sq yd
and disk into the top 2 to 3" of soil. For
further information on tobacco plamt beds, refer
to the publicatioms listed below.

ADDITIONAL INFORMATION

Additional informatiom may be obtained frcm your
local VPIESU Cooperative Extension Cffice.
Publications available at present are:

sP-13. 1977 Virginia Dark=Fired Tobacco
Production Guide.
paeblication 197- Profitable Production of Fire-

cured Tobacco.

Prepared by:

J.Ls Jones, Extension Specialis*, Tobacco

S5.J. Donohue, Extension Specialist, Soil and Plant
Analysis
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YIRGINIA POLYTECHNIC INSTITUTE & STATF UNIVERSITY
EXTENSION DIVISION SOIL TESTING LABORATORY
HA-238 , - April, 1979

SO0LL TEST NOTES
{Supplement to Soil Test Report)

EOTE 8. Sumr-Cured Tobacco

FEBTILIZER RECOMMENDATIONS

Your Soil Test Report contains informpation on the
basic amounts of nitrogen, phosphorus, and
potassium required for optimum growth of sun-cured
tobacco according to the information you provided
on the Soil Sample Information Sheet and the
results of the laboratory tests. In wmaking the
recommendations, average soil and weather
conditions and the use of high level-management
practices are assumned.

An example of the grade or grades of fertilizer
that will furnish the nutrients recommended is
coptained on the report. Other grades or
combinations of grades that are available locally
may be used if desired in meeting the «crop's
nutrient needs.

It should be noted that your past experience
should be a major comsideration in arriving at the
final fertilizer rates to use. If manure is to be
applied, vyou will want to refer to Soil Test Note
5 to determine the necessary adjustment in your
fertilizer reconmendations.

Do not apply excessive amounts of fertilizer
indiscriminately. There has been a tendency for
tobacco growers to use much higher rates of
nitrogen, rhosphorus, and potassium than can be
expected to give profitable returns.

Page 178



Page 2

HIGH ANALYSIS FERTILIZER

The analysis of a fertilizer gives the percent of
the different nutrients in the material or
mixture. Two fertilizer grade ratios have been
available for use om tobacco im Virginia--1:3:3
{3-9-9) and 1:2:3 {4-8-12, 5-10-15, $-12~-18, and
g-16-24) . When used at comparable rates, the 1:23:3
ratio will supply more phosphorus, but, since this
extra phosphorus usually is not needed, there is
seldor justification for using it over the 1:223
ratio mixtures.

The cost per unit of nutrient im a high-analysis
fertilizer is generally less than in lcwer~
analysis grades. It is also less expensive for
grovers to handle the higher-analysis grades since
they are used at lower rates.

FERTILIZER APPLICATION

Fertilizer should be placed in the soil so that it
will not be in direct «contact with the rfccts of
newly set plants. Fertilizer injury is frequently
the cause of poor stands and irregular crogs. The
two general methods of applying fertilizer are
broadcast and row placement. Fach has a rlace in
the fertilizatiom of sun-cured tobacco. GCn the
heavier soils (e.g., Cecil, Lloyd, etc.) that have
been well managed, all of the fertilizer «can be
broadcast and plowed or disked-in with good
results. On the lighter textured soils {Appling},
and soils testimg Low to Medium, a part of the
fertilizer should be placed in the row. I1f kand
placement equipment 1is available, place the
fertilizer in <¢wo bands B-10% apart and slightly
deeper than the plant root crowns. Since it is
difficult to set the transplants between the Etands
when the fertilization and transplanting
operations are done separately, a combination
fertilizer distributor-transplanter is
reconnended. If band placement equipment 1s not
available, place the fertilizer so that it will be
3~5" below the root crown.
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SIDEDRESSING

Maany sun~cured tobacco producers choose tc¢ apply
all the fertilizer preplant and dc not sidedress

at all. This is generally acceptable on heavier
textured soils where leaching losses are pinimal.
However, compounds present in fertilizers are

relatively soluble in spil water; therefore, the
salt concentrations surrounding fertilizer tLands
may be high encugh to injure plants if all the
required fertilizer is applied in the row tefore
planting. Many growers choose to apply a part of
the fertilizer at planting time and the remainder
as a sidedressing after planting. On lighter
textured soils this 1is a good practice to insure
that the fertilizer is not leached from the soil

too rapidly. Nitrogen can be lost easily by
leaching from sandy soils, and sidedressing a
portion  of the - nitrogen application and

adjustments for leaching are often necessarye.

Tobacco should be sidedressed early--i.e., during
the first two or three weeks that the tolacco is
in the field. This will insure that sufficient
nutrients are available for the crop just before
it normally makes its most vrapid growth (this

period is generally. during the second mcnth the

plants are in the field).

Research has shown that there is no advantage to
sidedressing with fertilizers containing
phosphorus. The most commonly used sidedressers
are nitrogen fertilizers such as ammonium pitrate
or fertilizers containing both nitrogen and potash
{ex. 15~0-15, B8-0-24, etc.) It is very important
that nitrogen fertilizer used as a sidedressing
contain at least 50% nitrate-mitrogen.

LIBEE RECOMMENDATIONS

Your Soil Test Report contains ‘informatior cn the
amount of lime needed to adjust the pH of the soil
to 5.5 ~ 6.0 for optimum tobacco production. Linme
application according to soil test will lcwer the
soil acidity and reduce exchangeable aluminum and
ranganese, both of which can be toxic to rlants.
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I+ will also increase the absorption of phosghorus
and other nutrients and increase the supply of
calcium and magnesiun.

Lime is never suggested for tobacco except when a
‘soil test indicates there 1is a need. Tobacco
fields should not be overlimed ©because of the
possibility of increasing certain disease Froblems
{black root rot and black shank) and causing an
imbalance of certain micronutrients. ‘

FERTILIZING TOBACCO PLANT BEDS

Apply 50-75 1bs of 12-6-6 fertilizer per 100 sq yd
and disk into the top 2 to 3" of scil. For further
information on tobacco plant beds, contact your
Extension agent.

ADDITIONAL INFOBMATION

Additional information may be obtained frcm your
local VPIESU Cooperative Extension Office.

Pregared bys
J... Jomes, Extension Specialist, Tobacco

$.J. Donohue, Extension Specialist, Soil and Plant
Analysis
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BYXTEHWNSION DIVISION SOIL TESTING LABCRATORY
MA-239 April, 1979

SOTIL TEST HNOTES
{Supplement to Soil Test Report)

HOTE_B. Burley Tobacco

FERTILIZER RECOMMENDATIONS

Your Soil Test Report contains information cn the
basic amounts of nitrogen, phosphorus, and
potassium required for optimum growth of burley
tobacco according to the information you provided
on the Soil Sample Information Sheet and the
resuits of the laboratory tests. In wmaking the
reconpendations, average soil and Weather
conditions and the use of high-level management
practices are assumed.

An example of the grade or grades of fertilizer
that will furnish the nutrients recommended 1is
contained on the report. Other grades or
combinatioans of grades that are available lccally
may be used 1if desired in meeting the <crop's
putrient needs.

It should be noted that your experience and past
results should be a major consideraticn in
arriving at the final fertilizer rates to use. If
manure is to be applied, you will want to refer to
Soil Test HNote 5 to determine the necessary
adjustment in your fertilizer recommendations.

Fertilizing the c¢rop according to so0il test
results will provide for wmaximum yields <¢f good
quality tobacco under average soil and weather
conditions. Additional fertilizer may [froduce
higher yields but probably no higher gquality in
years of ideal weather and with a high 1level of
ranagement. Yields may be reduced from causes
other than lack of fertility, including poor
weather conditions, disease and insect
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infestation, ¢ypoorly aaapted soils, etc. These
factors should be considered before investing in
fertilizer in excess of the rates suggested.

HIGH ANALYSIS FERTILIZERS

The analysis of a fertilizer gives the percent of
the different nutrients in the material or
BRixture. Two fertilizer grade ratios have bheen
available for wuse on tobacco in Virginia--1:3:3
{3-9-9) and 1:2:3 (4-8-12, 5-10-15, 6-12-18, and
8~16-24). When used at comparable rates the 1:3:3
ratio will supply more phosphorus, but, since this
extra phosphorus usually is not needed, there is
seldom justification for using it over the 1:2:3
ratio mixtures. :

The nutrients {unit cost) in a higk-analysis
fertilizer generally cost less tham they do in
lover~analysis grades. It is also less exrpensive
for growers to handle the higher-analysis grades
since they are used at lower rates.

SOIL _ACIDITY LEVEL

Burley tobacco will grow satisfactorily over a
wide range of soil acidity but other situations
must be considered. The fungus which causes black

root rot is favord by soil pH levels greater than .

6.0 If +the soil has a pd above 6.2, only a
variety with good black root rot resistance should
be grown, and preferably only one year in four on
the same land. If the acidity level is Lelow pH
4.9, imjury and reduced vyield from manganese
toxicity can be expected. This is particulary
true if the land is under intensive cultivation.
Cultural methods that maintain pH in the range of
9.5 0o 6.0 will minimize trouble with black root
rot and manganese toxicity-

BITROGEN

The amount of available nitrogen in the soil
cannot be routinely measured with present soil
tests. In addition ¢to the amount in the
fertilizer, nitrogen supplied to the crop will be
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infiuwenced by tpast cropping, amount of organic
matter, soil texture, and weather conditions. The
amount of nitrogen suggested will be adequate for
high yields (2700 pounds or over) on adapted soils
and good growing conditions. The nitrogen supply
for burley tobacco should be almost depleted at
topping time or shortly after +to allow for normal
pmaturity of the tobacco and proper curing. An
excess of nitrogen adds to curing difficulties anad
produces a tobacco that is less useful <to
manpufacturerse.

PHOSPHORUS

Tobacco uses relatively small amounts of
phosphorus and does not respond to high levels of
phosphorus fertilization. However, phcsrhorus
becomes available rather slowly in comparison to
nitrogen and potash, and, for this reason, it is
desirable to maintain high levels in the soil.
Phosphorus does not move readily or leach from the
soil particles and thus, for the most part, it
repains in the soil until used by growing crogs.
If the soil test shows a high level of phosphorus,
an additional amoumt will neither benefit nor harm
the immediate tobacco crop, but will increase the
available supply in the soil for future crogs.

POTASSIUH

Potassium is necessary not only for good growth
but also enhances the quality of the tcbacco.
Tobacco deficient in potassium is more subiject to
leaf diseases in the field.

Muriate of potash should not be used for tobacco

because of its chlorine coatent. Cured tobacco
high in chlorine remains wet and is difficult to
burn when used in manufacturing. Suitable

potassium—supplying fertilizers are sulfate of
potash {0-0~50), potassium nitrate {13-0-u44),
nitrate of soda-potash (15-0-14), and sulfate of
potash magnesia (0-0-22 with 18% MgO).

Increasing the rate of potash above the suggested
rate will not affect yield but tends to increase
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guality. This effect is lost, howewver, unless
additional care beyond that wused by the average
grower is used in housing, curing, and strippinge.

SECONDARY ELEMENTS AND MICRONUTRIENTS

In addition to nitrogen, phosphorus, and
potassium, burley tobacco requires the seccndary
elements of sulfur, calcium, and magnesium, and
very minute amounts of the micronutrients boron,
zinc, manganese, copper, iron, molybdenum, and
chlorine.

Sulfur is amply supplied to tobacco as a naturally
occurring element in the soil, as a constituent of
rain water, and as a chemical compound used in the
preparation of fertilizers.

Land which has recently been limed to reduce soil
acidity, or has a pH above 5.5, should ccntain
sufficient calcium for burley tobacco. It is not
necessary to supply additional calcium in the forn
of fertilizer.

Since most tobacco fertilizers contain magnesium,
and nearly all ground limestone contains sSonme
magnesium, this element will wusually be supplied
in adequate amounts through normal fertilizing
and liming practices.

Phere is no evidence at this time to indicate that
the application of micronutrients should Lecome a
general practice in the fertilization of turley
tobacco. The s0il types on which burley 1is
produced contain these elements to some degree,
and the pH level recommeaded favors their
availability to the plant. Also, fertilizers
contain varying guantities of these elements.

FERTILIZER APPLICATION

On a fertile soil, it makes little difference
whether subsegqguent fertilizer applicaticons are
plowed-under or broadcast and disked-in after
plowing. Row applications in excess of 500 pounds
per acre of high—analysis mixed fertilizer should
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not be used because of the danger of fertilizer
imjury to the roots.

Sidedressing burley tobacco is not generally
reconpended. However, sidedressing will Dbe
beneficial when nitrogen or potassium deficiency
symptoms appear early in the season because of
excessive rainfall or lack of fertilization before
planting. Use about 50 pounds of nitrogen and/or
100 pounds of potash per acre incorporated into
the soil by cultivationa

FERTILIZING TOBACCO PLART BEDS

Apply 50-75 pounds of 12-6-6 fertilizer per 100 sgq
yd and disk into the top 2 to 3" of soil. For
further information om tobacco plant beds, contact
your Extension agent.

ADDITIONAL INFORMATION

hdditional information may be obtained from your
local VPI&SU Cooperative Extension Office.

Prepared by:

L.A. Link, Extension Specialist, Burley Tobacco
S.J. Donohue, Extension Specialist, Soil and Plant
Analysis
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VIBGINIA POLYTECHNIC INSTITUTE & STATE UNIVFRSITY
EXTENSION DIVISION SOXL TESTING LAFORATORY
BA-240 : April, 1979

S0I1 TEST NOTES
{Supplement to Scil Test Report)

NOTE 10, Commercial Apple Production

INTRODUCT ION

Your S0il Test Report provides information on the
amount of lime required for optimum growth. This
Note contains information on apple fertilization
as vell as a discussion of other factors important
in apple production.

LIBE APPLICATION

The best time to adjust the soil pH in new
orchards is before the trees are rlanted.
Sufficient lime to bring the pH to 6.0-6.5 can be
spread on the surface and plowed under. By
plowing the lime down, the soil pH cam be adjusted
ruch more rapidly amd to a greater depth than by
surface application.

NITROGEN

The optimum amount of nitrogen to be aprlied is
highly dependent om orchard conditions and should
be adjusted on the basis of careful crchard
observation. Perhaps the best time of vyear to
evaluate the nitrogem status of an orchard is at
harvest time. Indications of excessive nitrogen
are terminal growth of more than 10-12%, delayed
and poor coloring of apples, and large, soft
apples. Fruit from such blocks will have a
reduced storage life, as well as inferior quality
at harvest. Some blocks of trees which have not
received nitrogen for several years may have these
characteristics but that is wunusual. Deficient
nitrogen will cause reduced vegetative growth,
with small, hard apples which color early for the
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variety.

A rule of thumb for nitrogen application for
mature trees is 20 to 40 pounds of elemental

nitrogen per acre. The following amounts of
various fertilizer materials will supply these
nitrogen rates: calcium anitrate (15.5-0-0),

130-260 1bs.; nitrate of soda {16.5-0-0), 120-240
1bs.; ammonium nitrate {33-0-0), 60-120 1lbs.: or
urea (45-0-0), 45-90 1bs. If a broadcast
application is made for the sad COvVer, then no
additional nitrogen is needed during the year.

Foliar applications of nitrogen may be pade ¢to
trees which were not fertilized or which show
lighter leaf color than is considered desirable.
Four 1bs. of urea per 100 gallons of water is
recommended for trees after bloonm. This shculd
not be applied after the first or second cover
- sprays because of the possibility of reduced color
of the fruit.

ks various orchard operations are changed, the
nitrogen fertilization program should be adjusted
accordingly. When herbicides are applied or
cultivation is used to control ccmpeting
vegetation, rates of nitrogen application should
be reduced. By eliminating competition for
mitrogen, the trees will receive a greater

proportion of the amount applied.

The increasing use of mechanical pruning has also
complicated the nitrogen situation. When severe
pruning of amy type is donme, there is a decreased
need for nitroges since the top of the +tree has
been reduced in relation te the root SyYste€fia
Because an apple tree has a sizeable nitrogen
storage capacity, the fertilizer apgplication
should be reduced or eliminated the year prior to
severe pruning as well as the year following.
Unless this is done, the symptoms of excessive
nitrogen are very likely to occur. It is much
more desirable to prevent this situation than to
try to alleviate it.
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PHOSPHORUS, POTASSIUHN

As a general rule, there is little or nothing to
be gained by fertilizing apple trees with e€ither

phosphorus or potassium in Virginia. Al¥thcugh no
harm is likely to result, Dbeneficlial effects are

quite unlikely. Phosphorus and potassium may,
hovever, be needed for the sod. :

BORON

Boron, a ®micronutrient, is necessary in small
amounts. Boron-deficiency corking has been common
over the years and seems to be worse in dry
SeaS0NS« The symptoms include corky areas in the
flesh of the fruit, often concentrated arcund the
Core area- The symptoms vary among varieties but
are quite distinct from those of cork spet and
bitter pit. When the symptoms become apparent in
a particular year, it is too late to remedy the
problenm. Therefore, the best procedure is to
prevent the disorder by either ground o¢r foliar
applications.

1. Grouad Application of Boron. (Note: 1Tc avoid
injury, do not use a ground application of
boren on trees less than 3 years old. Do not
apply boron at rates higher than reccmmended
or near the trunk of vyoung trees). If boron
is not applied as a spray it may be aprlied as
a ground application once every 3 yvears. The
easiest method of soil applicaticn is
broadcasting by machine, covering the entire
soil surface. Equivalent boron application
rates are as follows:

= S e D TR G TR e TR W W O W WD TR WD W T W e ok S e 4m wp wm O G E b G G s G e O e S e T T

Haterial Lbs/Acre*
Rgricultural Borax [11.6% B) 30
Borate 46 ({(14.3% B) 24
Borate 65 (20.2%) 17

S i i 4 s e s i < . e S < S W G il e Vo e i e s e i e O . e e < S0 ) A > e i A3 e

*Rates are designed to give the egquivalent of
approximately 3.5 pounds of boron per acre.
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If boron is applied by hand, apply in about a
4* band at the drip 1line of the branches on
older trees or in a band at a distance of 3 to

6" from the trunk of young trees. Apply on
the basis of tree age or trunk diameter if
applied by hard. Rates . in ounces rer tree
are:

DT D R D S R i o > . D S I D i S < ) T M e 4 D e SO S P AT TS v e < G e

Trunk Diameter

Tree or iFt. Above ODunces of Ounces of
Age Ground, Inches Borate 46 Rcrate 65
1= 3 o 0
b= & 3 1/2 T 172 1
T7- 9 5 3 2
10-12 7 /) 3
13-15 10 6 [
16-25¢ =15+ T-11 5-8
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Preferably apply soil applications c¢f tcronm in
November or December. It may be applied in
January to Barch but the later the
application, the lower the availability of
boron to the tree in the first growing season
after application. If a soil application of
boron is made in February or March, to help
imncrease boron availability for that growing

season, a spray of soluble boronm is desirable

in the bloom/petal fall period.

Foliar Beron Application. Two early-season

soluble boron sprays, applied to trees cf any
age, may replace the need for a soil
application of boron. Do not apply more than
one soluble borom spray if boron has bheen
applied to the soil during the previcus fall
or winter. Use the equivalent of 1.0 pcund of

.Solubor (20% boron) per 100 gallons of dilute

spray in each of two sprays applied during the
full bloom, petal-fall, or first-cover spray
periods. Soluble boron may be added to the
spray tank with the regular pesticide spray.
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CALCIUH

Low levels of calcium in apple fruits have been
related to certain physiological disorders such as
bitter pit and cork spot. Information on calcium
application is found under the discussion cf each
of these disorders below.

BITTER PIT

Unlike cork spot which is presemt in Virginia
apple orchards before harvest, bitter pit dces not

usually develop until after harvest. Bitter pit
is evident as small, brown, soft pits of collapsed
tissue. Most of the pitting 1is just beneath the

apple skin and primarily in the blossom half of
the apple.

A spray program for bitter pit often will not
provide the degree of control desired without a
nodification of tree condition. Farly harvest
increases bitter pit.

Bitter pit development is largely the result of

low calcium in the peel area of apples. It is
difficult to increase the calcium supply to the
fruit. Hovever, application of calcium sgrays

before harvest reduces bitter pit.

To reduce bitter pit, use 3.0 to 4.0 pcunds of
calcium nitrate or 2.0 toc 2.5 pounds of calciunm
chloride per 100 gallons of water, plus a wetting
agent. Make four or five applications at 2-week
intervals, starting 8 to 10 weeks before picking
time. Make certain that each spray coverage is
thorough, vetting the entire surface c¢f the
apples. Use of concentrate sprays of calcium may
reduce response and may cause leaf injury.

Calcium nitrate or calcium c¢hloride has teen added
to most pesticide mixtures without compatibility
procblems. To obtain such a spray, add the
pesticides first, then the wetting agent, and then
the calcium. Keep the tank mixture agitated while
adding the calciunm. Apply the spray preferably
under good drying conditions. Do not apply it
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when the air temperature is greater than 85 F.
Use <calcium chloride on Yorks or Mutsu Lecause
calcium nitrate may cause fruit surface injury.

CORK _SPOT

Cork spot of apples is occasionally a prctlem in
some blocks of trees. Cork spots are small to
large brown spots of dead cells located near the
surface or deep in the apple flesh. The spct area
is firmer tham the surrounding flesh. Ccrk spot
forms during the growing season and does not
develop after harvest.

An adeguate level of borom and calcium in the
fruit early in the season helps reduce the
severity of cork spot later in the growing season.
While adegquate boron in the fruit will help reduce

cork spot, it cannot control it. ¥here cork spot
has been a problem, use two solutle boron SEraySe
Foliow the reconnendations under C®Fcliar

Application of Boron".

Low calcium levels in apple fruit greatly increase

the amount of cork spot. Calcium sprays increase
fruit calcium content and aid in the reducticn of
cork spot. If calcium sprays are needed, apply

them in at 1least the first four cover SFrays or,
preferably, in all of the cover sprays. Use 2.0
to 2.5 pounds of calcium choride per 100 gallons.
Use a wetting agent to aid in spreading and
stickinga. Add calcium chloride last to the spray
tank. The use of calcium in concentrate sprays
has occasionally caused some 1leaf injury and
reduced response. Do not apply a calcium spray if
the air temperature is above 85 F.

In blocks with a history of cork sgot, fruit
calcium levels may be so low that sprays are
ineffective. Cultural practices should then be

modified in order to reduce the development of the
disorder.
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SOIL MANAGEMENT CONSIDERATIONS

Tt is desirable ¢to maintain a permanent sod in a

bearing apple orchard. Quite commonly, this soil
management systen may be supplemented by
herbicides in the tree row. Because of the

sonevhat different needs of the sod and trees, it
is recommended that they be fertilized separately.
A general rule of thumb for maintaining a good sod
is to use approximately 300-400 pounds per acre of
a 10-10-10 fertilizer broadcast every third year.
If the sod cover shows plenty of vigor, this rate
can be reduced ot the interval tetween
applications extended. Whereas an apple *ree will
generally not respond to either phosphorus or
potassium, a sod cover commonly will. In a vyear
when this broadcast application is made, no
additional nitrogen should be applied to the
trees.

ADDITIONAL INFORHMATIOR

Additional information may be obtained frcm your
local ¥PI & SU Cooperative Extension Cffice.
publications available at present are:

pPublication. 595. Production Management Practices
for Apples, Peaches and Nectarimes.

Publication. 219. 1978 Virginpia Spray Bulletin
for Commercial Tree Fruit Growers

Prepared by:z

G.R. Williams, Extension Specialist, Horticulture
S. J. Donochue, Extension Specialist, Soil and Plant
Analysis
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VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISIOW SOIL TESTING LABCRATORY
HAa-281 April, 1978

SOIL TEST NOTES
{Supplement to Soil Test Report)

HOTE 11, Commercial Peach Production

Your so0il test report provides information on the
amount of lime required for optimum growth and
also indicates wvhether P205 or K20 fertilizer will
be needed. The suggested rates of P205 and K20 to
apply are listed in this leaflet, along with the
recopmnended N fertilizer rates.

LANTING
If the P205 or K20 soil test indicates Low, use

the following table ¢to determine the type and
amount of fertilizer to use.

G D T D WD SD s D D R s e N MG SR WD m ma Gn S G S Gn OB U5 dus T G e D ME SO WS G bm T G G w5 S e e Tm e G W e G em

Soil Test fertilizer Amount to
Results to Use - Apply {lbs./A)
Low P205 D=-up- 0 100
Low K20 0- 0-60 100
Low P205 and K20 0=-14-14 400
Hedium or higher
p205 and X220 None None

D T e TS A D S < Sy I D D it e T D S D D D D P e D NEID IR e b e A AR R DD WD i e R et e s i T SR A < G S 4

Broadcast and plow-down or disk-in fertilizer
before planting. Application of fertilizer at
planting time is not recommended.

NON-BEARING TREES

ist Year

After growth has begun, usually about the
first of April in Virginia, apply 0.15 1b.
actual N around each tree. [Example ~ 1 1lb.
of nitrate of soda {16-0-0) per tree. ]
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2nd Year

Same as 1st year, using 0.3 1b. N.

3rd Year
1. Same as 1st year, usiang 0.45 lb. Na

2. Where terminal growth 1is excessive
{40® or more), either reduce the
amount per application or eliminate
cne or both of the later applications.

BEBRRING TREES

9. Apply annmually 0.05 lb. actual N per year
of tree's age up to a maximum of 1.0 1lb. N
per tree. '

2. Reduce or increase rate of N application
according to previous year®s growth, 10 to
18® of terminal growth annually being con-
sidered limits for maximumn economic
production.

3. Nitrogen fertilizer may bte applied either
in the fall after leaves have fallen, or
in early sprimg about 3 or 4 weeks Lefore
active growth begins. On 1light, <sandy
soil, it is Dbest to delay application
until early spring.

P205,K20 MAINTENANCE _IN_ ESTABLISHED __CECHARDS
{Bearing and Non-Bearing Trees) '

If the P205 soil test indicates Low, apply triple
superphosphate (0—-46-0) at 100 1lbs. per acre. If
the K20 soil test indicates Low, make an
appl}cation of muriate of potash (0-0-60} at 100
lbs. per acre.

If both P205 and K20 soil test levels are Low,
apply 0-14-14 at 400 1lbs. per acre.

At Medium or higher P205 or K20 soil test levels,
additional fertilizer applications are ncrmally
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not necessarye.

The P205 and K20 fertilizer may be applied either
in the fall after leaves have fallen, or in early
spring about 3 or 4 weeks before active growth
begins.

Under cover crop culture, apply complete
fertilizer as required for cover in the fall with
nitrogen only to the tree in spring.

ADDITIONAL INFORMATION

Additiomal informatiom may be obtained frcm your
local VPIESU Cooperative Extension Office.

Prepared by:

S.J. Donohue, Extension Specialist, Soil and Plant
Analysis

D.C. Coston, Extension Fruit Specialist
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VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION SOIL TESTING LAEORATORY
MA=242 April, 1979

SCIL TEST KROTES
{Supplement to Soil Test Report)

NOTE_12. Commercial Forest Tree Crops

INTRODUCTION

The guidelines for commercial forest tree
fertilization contained in this note are adapted
from material published by the WNorth <Carolina
Department of Agriculture Soil Testing Division
and are Dbased on work conducted by the Southern
Forest Tree Fertilization Cooperative.

LIME

Spread the amount of lime suggested in the Soil
Test Report as the 1land is prepared. This
application should be adeguate for 3 to 5 years.
The rates suggested are made for establishment.
Little benefit can be expected from amounts in
excess of 2 tons per acre if the application is

made on the surface. Never apply limestone
without first determining the need for it by a
so0il test. Too much may be as harmful as too
little,

TREE NDRSERIES AND BLACK HWALNUTS

Before establishment, apply the suggested
nitrogen, phosphate, and potash and mix thorcughly
with the soil. One week to 10 days should pass

before setting the trees to give the fertilizer
time to react with the soil.

For maintenance, pine nurseries will usually need
50 te 100 pounds of additional mnitrogen:; spruce,
fir, white pine, and hardwood nurseries will need
an additional 75 to 125 pounds of nitrogen. The
ritrogen should be topdressed in several
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applications amnd may be appiied through the
irrigation systenm. Black walnut stands should be
topdressed with 75 +to 125 pounds of nitrogen
annvally.

 SEED_ORCHARDS

Use the rates of fertilizer suggested for
establishment of tree nurseries and black walnuts.
Be sure the fertilizer is well mixed with the soil
before planting- because young seedlings are very
sensitive to fertilizer injury. I+ is desirable
to allow one week to 10 days ketween the
application of the fertilizer amd the seeding of
the plants to allow sufficient time for the
fertilizer to react thoroughly with the soil.

Use the same rates annually for maintenance until
the trees are U4 years old. Broadcast the
fertilizer im the early sprirg but dc¢ not allow
the fertilizer to come in contact with the base of

the tree. For trees more than 4 vyears o014,
topdress with an additional 60 te 80 pounds of
nitrogen per acre in July. Do not spread the
fertilizer while the foliage 1is wet. Additional

s0il tests should be made to determine other
nutrient needs at this time.

CHRISTMAS TREE ESTABLISHMENT

Use the same procedures and precautiomns in the
establishment of Christmas trees as discussed
above under establishment of seed ovrchards.

Haintenance _ - After Corrective Treatpent at
Planting. Maintenance fertilizers following the
suggested corrective treatment at the time of
establishment need contain only nitrogen.
Broadcast the fertilizer material outside the
limbspread and, if on a steep slope, on the lower
side only.

2nd year - Apply ﬁ/zfoz_ nitrogen per tree.
3rd and 4th year - Apply 1 oz. nitrcgen per
tree. N
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5th year - If more than 2 summers tefore
harvest, get another soil test and apply
the suggested phosphate and potash along
with 60 to 80 lbs. of nitrogen fer acre
or, if preferred, 1 oz. of nitrogen per
tree. If projected harvest date 1is not
more than two summers away, apply 1 oz. of
nitrogen per tree each year before
harvest.

Majntenance - Without Corrective Treatment at
Plantings If projected harvest date is mcre than
2  years a®ay, get a soil test and apply the
corrective treatment suggested. Apply nitrogen at
the rate of 1 oz. per tree the following spring
and each vear thereafter until harvest.

If projected harvest date is less than 2 summers
away, apply nitrogen only at the rate of 1 o0z. per
tree each year until harvest.

Maintenance - Red Cedar. This species grows in
the fall as well as in the spring. Additional
growth and better color can be obtained by
applying extra nitrogem after the trees are ¥4
years old. In addition to the wearly spring
treatment indicated in the appropriate schedule
outlined above, apply 2/3 oz. of nitrogen per
tree in late Julye.

One ounce of nitrogen is contained in 3 ozs. of
ammonium nitrate or 5 o0Zs. of ammonium sulfate.

Sulfur. This element may be in short supply in
some solils used for Christmas trees.
determined or suspected to be deficient, apmonium
sulfate can be used as the source of nitrogen,
superphosphate as the source of phosphate, or
calcium sulfate may be applied at the rate of 200
1bs. per acre.

TREE_STANDS

Tree stands may be fertilized 10 years before the
projected harvest date and again at the same rate
5 vyears before harvest, only 1if soil tests
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indicate specific nutrient deficiencies. Although

nost trees respond to fertilization, insufficient-

evidence is available to support the economic
feasibility of tree stand fertilization on a large
scale.

ADDITIONAL INFORMATION

Additional information may be obtained from your
local VPIESU Cooperative Extension Office.

Prepared by:

H.L. Haney, Jr., Extension Specialist, Forest
Management

D.¥W. Smith, Forestry

SeJ- Donohue, Extension Specialist, Soil and Plant
Analysis

Page 200



VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISIOW 5011 TESTING LABORATORY
HA-28432 ; ’ April, 1979

S0LL TEST NOTES
{Supplement to So0il Test Report)

FOTE 13, Commercial Greemhouse and Wursery
Production

SOLUBLE SALTS

While soluble salts pose few problems for field
soils, the confined soil systems and intensive
fertilizer programs in contaimer and bench crops
Ccreate conditions where excessive salts may build
up and cause poor growth. The Soil Test Report
will iandicate vwhether "leaching® or “rartial
leaching® is needed. The following are guidelines
for leaching:

Partjal Leachipg - To avoid salt build-up, apply
enough water at each watering (2 guarts per sguare
foot) to have some rum out the bottom of the bench
or pot.

Complete Leachisg - Apply -2 galloms of water per
square foot of area or 1 quart per pot. After 30
to 90 minutes, repeat the application. Applying
the water twice is importanmt. The first waterimg
dissolves the salts; the second carries the salts
AWAYw Where salts are excessively high, a third
watering may be necessary.

SCELLANEQUS _ F
EENHOUSE PRODUCTIO}

1« PFPertilizer Hixtures

ILIZER INFORHATION FOR

a. 1/2 1lb. Potassium Nitrate plus 1,2 1b.
Ammonium Nitrate = 1 lb. 23-0-23.
{(Continued on Page 5)
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: {Continued from Page 1)
be 1 1b. Potassium Nitrate = 1 1b.
Potassium Chloride + 3/4 1lb. Amzmonium
Sulfate
Co 1 1b. Aamo-phos {mono~ammonium

phosphate) = 2 1/2 1b. Superphosphate
+ 1/2 1b. Ammonium Sulfate
d. 1 1b. Ammon-phos {(mixture of mono- and

di-ammoniun phosphate) = 1 1b.
Superphosphate ¢+ 5/6 1b. Ammonium
Sulfate

2. For Potted Plants ~ Recommendations on the
basis of 100 sq ft cam be converted to pot
plant applications by dissolving the
recommended amount in 25 galloas of water
and applying as a watering.

3. HNew Potting, Bench Soils Before Planting -
Mix thoroughly 2 1/2 1lbs. of 5-10-5 or
5-40-=10 or 1 174 1bs. of 10-10-10 per 100
sq feet of bench area, or 2 0z. to U
bushels of potting soil.

4. When a Proportioner is Used For
Fertilizing - It is recommended that
watering be dome at the rate of 1 gallon
per 2 sq £t of bemch area to ensure some
leaching at each watering to avoid salt
toxicity.

EFUL_CONVERSION FACTORS

1 bushel equals 1 1/4 cubic feet

1 cubic yard equals about 22 bushels {exactly
21.6 bushels) or 27 cubic £t

100 sgquare feet of bench area (6 inch depth of
s0il}) contains 50 cubic feet or 40 bushels
or 1.85 cubic yvards

1 pound per 100 square feet of soil (6 inches
deep) equals 1 ounce per 2 1/2 bushels

1 acre is equal to 43,560 square feet

Pounds per 100 square feet x 436 equals pounds
per acre

pounds per 1000 square feet x 43.6 equals
pounds per acre
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gallon of concentrated 1ligquid fertilizer

weighs about 11 pounds

1 pint of dry fertilizer weighs about 1 pound

1 pint is egual to 2 cups or 32 tablespoons

1 tablespoon is equal to 3 teaspoons

1 ppr means 1 part per milliom

pp2m means parts per 2 millionm

An acre of mineral so0il turmed to a depth of
6-2/3 inches weighs about 2 million pounds

1 bushel is equivalent to 13% 3-imch standard
pots of loose, umpacked soil mix

1 bushel is egquivalent to 58 U4-imch standard
pots of loose, unpacked soil mix

1 3-inch stamdard pot holds about 13 ounces of
dolomitic limestone

1 4-inch standard pot holds about 2 lbs. m 0%a
of dolomitic limestone

pounds per acre divided by 2 egquals parts per

pillion {Soil Test conversion factor)

ADDITIONAL INPORHATION

Additional information may be obtained <from your
local VPIESD Cooperative Extension Office.

Prepared by:

S.Jd. Donohue, Extension Specialist, Soil and Plant
Apalysis

P.L. Smeal, Extemsion Specialist, Floriculture and
Kursery Production
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. ‘ Page 4
0 Table 3a. Comson fertilizer materials for greemhouse crops.
Q mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
‘ Butrient Analysis
Hitrogen Phosphorus Potassiunm
MATERIAL (H) {P20%} {K20)
NITROGEN (ACID REACTION) A
Ammonium Sulphate 20 0 0
Ammonium Nitrate 33.5 0
Urea £2-86 0 0
0 MNITROGEN {(BASIC REACTION)
Sodium Witrate 16 ' 0 0
Calcium Nitrate 7 : 0 : 0
Potassium Nitrate 12 0 GUu-46
0 PHOSPHORUS
Treble Superphosphate 0 45 -0
Honoammonium Phosphate 11 L8 - 0
Diammonium Phosphate 21 5§
0 POTASSIUN
Potassium Chloride 0 0 50-60
{(Muriate of Potash) « »
Potassium Nitrate 14 0 gLu-46
0 COMPLETE FERTILIZERS '
h. For dry applicatios .
5=10=-5 {or 5-10-10) 5 10 5
10-10-10 10 10 10
0 B. For liguid application
20-20-20 20 20 20
. 20-5-30 20 5 30
0 COUTROLLED-RELEASE ‘
Baglhap ‘ 7 _ B0 , 6

Osmocote . 14 14
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Page 5
Table 3b. Standard fertilizer application rates for greeanhouse crops.
STANDARD BATES
Bench Crops  Potted Pl. Potting Soil
: Pounds Per Ounces Per
Pounds Per 25 Gallons 2 1/2 Bushels Relative
HATERIAL 100 sq £t of Water of Scile Availabilty
HITROGEE (ACID REACTION)
Ammonium Sulpbate 1 *% /2 - Rapid
Apmonium Nitrate 273 Lk, /4 - Rapid
Urea 172 & 174 R Rapid
HITROGEN {(BASIC REACTION)
Sodium Witrate 1 &% /2 ~= Rapid
Calcium Nitrate 1 & /2 - Rapid
Potassium Nitrate /2 ok /4 - Rapid
PHOSPHORUS ;
Treble Superphosphate § 1/3=-2 /2 - e Slow
Honocammoniume Phosphate 1 /3 =% - -~ Rapid
Diammoniam Phosphate 1 Lad -- -~ Rapid
POTASSIUR
~ Potassium Chloride /2 B L - Rapid
{Muriate of Potash)
Potassiume VWitrate 1/2 B /8 —— Rapid
COMPLETE FERTILIZERS
A. Por dry applicatiocn
5-10-5 {or 5-10-10) 2 /2 - 2 1/2 Rapid
10-10-10 1 /4 - 1 3,4 Rapid
B. For liguid application
20-20-20 1/2=3/74%% 1/2-3/4 - ‘Rapid
20—5-30 1/2-3/4%% 1/2=-3/4 - Rapid
COHTROLLED~-RELEASE
Haghmp 10-15 - 9-18 Controlled
Osmocote 10 - S Controlled
Peters 10 - 9 Controlled

o w R wm A wn G WD GD W e R SR WD U S VIR WS G0 OW S wR G R e wa s D O W D S ur O R T G B G 6D SR m e S S G e G5 SRR, SO O v i S < GG R N G D D O S R < T e W 5 <

=Jne bushel equ@ls 1 1/8 cubic feet.
#2Satisfactory for liguid fertilizer or orgamic fertilizer.



VIBGINIA POLYTECHNIC INSTITUTE & STATE UNIVFRSITY
EXTENSION DIVISION SOXL TESTING LAFORATORY
BA-240 : April, 1979

S0I1 TEST NOTES
{Supplement to Scil Test Report)

NOTE 10, Commercial Apple Production

INTRODUCT ION

Your S0il Test Report provides information on the
amount of lime required for optimum growth. This
Note contains information on apple fertilization
as vell as a discussion of other factors important
in apple production.

LIBE APPLICATION

The best time to adjust the soil pH in new
orchards is before the trees are rlanted.
Sufficient lime to bring the pH to 6.0-6.5 can be
spread on the surface and plowed under. By
plowing the lime down, the soil pH cam be adjusted
ruch more rapidly amd to a greater depth than by
surface application.

NITROGEN

The optimum amount of nitrogen to be aprlied is
highly dependent om orchard conditions and should
be adjusted on the basis of careful crchard
observation. Perhaps the best time of vyear to
evaluate the nitrogem status of an orchard is at
harvest time. Indications of excessive nitrogen
are terminal growth of more than 10-12%, delayed
and poor coloring of apples, and large, soft
apples. Fruit from such blocks will have a
reduced storage life, as well as inferior quality
at harvest. Some blocks of trees which have not
received nitrogen for several years may have these
characteristics but that is wunusual. Deficient
nitrogen will cause reduced vegetative growth,
with small, hard apples which color early for the

Page 187



Page 2
variety.

A rule of thumb for nitrogen application for
mature trees is 20 to 40 pounds of elemental

nitrogen per acre. The following amounts of
various fertilizer materials will supply these
nitrogen rates: calcium anitrate (15.5-0-0),

130-260 1bs.; nitrate of soda {16.5-0-0), 120-240
1bs.; ammonium nitrate {33-0-0), 60-120 1lbs.: or
urea (45-0-0), 45-90 1bs. If a broadcast
application is made for the sad COvVer, then no
additional nitrogen is needed during the year.

Foliar applications of nitrogen may be pade ¢to
trees which were not fertilized or which show
lighter leaf color than is considered desirable.
Four 1bs. of urea per 100 gallons of water is
recommended for trees after bloonm. This shculd
not be applied after the first or second cover
- sprays because of the possibility of reduced color
of the fruit.

ks various orchard operations are changed, the
nitrogen fertilization program should be adjusted
accordingly. When herbicides are applied or
cultivation is used to control ccmpeting
vegetation, rates of nitrogen application should
be reduced. By eliminating competition for
mitrogen, the trees will receive a greater

proportion of the amount applied.

The increasing use of mechanical pruning has also
complicated the nitrogen situation. When severe
pruning of amy type is donme, there is a decreased
need for nitroges since the top of the +tree has
been reduced in relation te the root SyYste€fia
Because an apple tree has a sizeable nitrogen
storage capacity, the fertilizer apgplication
should be reduced or eliminated the year prior to
severe pruning as well as the year following.
Unless this is done, the symptoms of excessive
nitrogen are very likely to occur. It is much
more desirable to prevent this situation than to
try to alleviate it.
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PHOSPHORUS, POTASSIUHN

As a general rule, there is little or nothing to
be gained by fertilizing apple trees with e€ither

phosphorus or potassium in Virginia. Al¥thcugh no
harm is likely to result, Dbeneficlial effects are

quite unlikely. Phosphorus and potassium may,
hovever, be needed for the sod. :

BORON

Boron, a ®micronutrient, is necessary in small
amounts. Boron-deficiency corking has been common
over the years and seems to be worse in dry
SeaS0NS« The symptoms include corky areas in the
flesh of the fruit, often concentrated arcund the
Core area- The symptoms vary among varieties but
are quite distinct from those of cork spet and
bitter pit. When the symptoms become apparent in
a particular year, it is too late to remedy the
problenm. Therefore, the best procedure is to
prevent the disorder by either ground o¢r foliar
applications.

1. Grouad Application of Boron. (Note: 1Tc avoid
injury, do not use a ground application of
boren on trees less than 3 years old. Do not
apply boron at rates higher than reccmmended
or near the trunk of vyoung trees). If boron
is not applied as a spray it may be aprlied as
a ground application once every 3 yvears. The
easiest method of soil applicaticn is
broadcasting by machine, covering the entire
soil surface. Equivalent boron application
rates are as follows:

= S e D TR G TR e TR W W O W WD TR WD W T W e ok S e 4m wp wm O G E b G G s G e O e S e T T

Haterial Lbs/Acre*
Rgricultural Borax [11.6% B) 30
Borate 46 ({(14.3% B) 24
Borate 65 (20.2%) 17

S i i 4 s e s i < . e S < S W G il e Vo e i e s e i e O . e e < S0 ) A > e i A3 e

*Rates are designed to give the egquivalent of
approximately 3.5 pounds of boron per acre.
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If boron is applied by hand, apply in about a
4* band at the drip 1line of the branches on
older trees or in a band at a distance of 3 to

6" from the trunk of young trees. Apply on
the basis of tree age or trunk diameter if
applied by hard. Rates . in ounces rer tree
are:

DT D R D S R i o > . D S I D i S < ) T M e 4 D e SO S P AT TS v e < G e

Trunk Diameter

Tree or iFt. Above ODunces of Ounces of
Age Ground, Inches Borate 46 Rcrate 65
1= 3 o 0
b= & 3 1/2 T 172 1
T7- 9 5 3 2
10-12 7 /) 3
13-15 10 6 [
16-25¢ =15+ T-11 5-8

T i W Sk S e S S T Gn S Ok e 0D Gn Gn o G G2 G S B Gh T G Sm e e e e S5 S GD em Ge e we

Preferably apply soil applications c¢f tcronm in
November or December. It may be applied in
January to Barch but the later the
application, the lower the availability of
boron to the tree in the first growing season
after application. If a soil application of
boron is made in February or March, to help
imncrease boron availability for that growing

season, a spray of soluble boronm is desirable

in the bloom/petal fall period.

Foliar Beron Application. Two early-season

soluble boron sprays, applied to trees cf any
age, may replace the need for a soil
application of boron. Do not apply more than
one soluble borom spray if boron has bheen
applied to the soil during the previcus fall
or winter. Use the equivalent of 1.0 pcund of

.Solubor (20% boron) per 100 gallons of dilute

spray in each of two sprays applied during the
full bloom, petal-fall, or first-cover spray
periods. Soluble boron may be added to the
spray tank with the regular pesticide spray.
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CALCIUH

Low levels of calcium in apple fruits have been
related to certain physiological disorders such as
bitter pit and cork spot. Information on calcium
application is found under the discussion cf each
of these disorders below.

BITTER PIT

Unlike cork spot which is presemt in Virginia
apple orchards before harvest, bitter pit dces not

usually develop until after harvest. Bitter pit
is evident as small, brown, soft pits of collapsed
tissue. Most of the pitting 1is just beneath the

apple skin and primarily in the blossom half of
the apple.

A spray program for bitter pit often will not
provide the degree of control desired without a
nodification of tree condition. Farly harvest
increases bitter pit.

Bitter pit development is largely the result of

low calcium in the peel area of apples. It is
difficult to increase the calcium supply to the
fruit. Hovever, application of calcium sgrays

before harvest reduces bitter pit.

To reduce bitter pit, use 3.0 to 4.0 pcunds of
calcium nitrate or 2.0 toc 2.5 pounds of calciunm
chloride per 100 gallons of water, plus a wetting
agent. Make four or five applications at 2-week
intervals, starting 8 to 10 weeks before picking
time. Make certain that each spray coverage is
thorough, vetting the entire surface c¢f the
apples. Use of concentrate sprays of calcium may
reduce response and may cause leaf injury.

Calcium nitrate or calcium c¢hloride has teen added
to most pesticide mixtures without compatibility
procblems. To obtain such a spray, add the
pesticides first, then the wetting agent, and then
the calcium. Keep the tank mixture agitated while
adding the calciunm. Apply the spray preferably
under good drying conditions. Do not apply it
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when the air temperature is greater than 85 F.
Use <calcium chloride on Yorks or Mutsu Lecause
calcium nitrate may cause fruit surface injury.

CORK _SPOT

Cork spot of apples is occasionally a prctlem in
some blocks of trees. Cork spots are small to
large brown spots of dead cells located near the
surface or deep in the apple flesh. The spct area
is firmer tham the surrounding flesh. Ccrk spot
forms during the growing season and does not
develop after harvest.

An adeguate level of borom and calcium in the
fruit early in the season helps reduce the
severity of cork spot later in the growing season.
While adegquate boron in the fruit will help reduce

cork spot, it cannot control it. ¥here cork spot
has been a problem, use two solutle boron SEraySe
Foliow the reconnendations under C®Fcliar

Application of Boron".

Low calcium levels in apple fruit greatly increase

the amount of cork spot. Calcium sprays increase
fruit calcium content and aid in the reducticn of
cork spot. If calcium sprays are needed, apply

them in at 1least the first four cover SFrays or,
preferably, in all of the cover sprays. Use 2.0
to 2.5 pounds of calcium choride per 100 gallons.
Use a wetting agent to aid in spreading and
stickinga. Add calcium chloride last to the spray
tank. The use of calcium in concentrate sprays
has occasionally caused some 1leaf injury and
reduced response. Do not apply a calcium spray if
the air temperature is above 85 F.

In blocks with a history of cork sgot, fruit
calcium levels may be so low that sprays are
ineffective. Cultural practices should then be

modified in order to reduce the development of the
disorder.
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SOIL MANAGEMENT CONSIDERATIONS

Tt is desirable ¢to maintain a permanent sod in a

bearing apple orchard. Quite commonly, this soil
management systen may be supplemented by
herbicides in the tree row. Because of the

sonevhat different needs of the sod and trees, it
is recommended that they be fertilized separately.
A general rule of thumb for maintaining a good sod
is to use approximately 300-400 pounds per acre of
a 10-10-10 fertilizer broadcast every third year.
If the sod cover shows plenty of vigor, this rate
can be reduced ot the interval tetween
applications extended. Whereas an apple *ree will
generally not respond to either phosphorus or
potassium, a sod cover commonly will. In a vyear
when this broadcast application is made, no
additional nitrogen should be applied to the
trees.

ADDITIONAL INFORHMATIOR

Additional information may be obtained frcm your
local ¥PI & SU Cooperative Extension Cffice.
publications available at present are:

pPublication. 595. Production Management Practices
for Apples, Peaches and Nectarimes.

Publication. 219. 1978 Virginpia Spray Bulletin
for Commercial Tree Fruit Growers

Prepared by:z

G.R. Williams, Extension Specialist, Horticulture
S. J. Donochue, Extension Specialist, Soil and Plant
Analysis
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VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISIOW SOIL TESTING LABCRATORY
HAa-281 April, 1978

SOIL TEST NOTES
{Supplement to Soil Test Report)

HOTE 11, Commercial Peach Production

Your so0il test report provides information on the
amount of lime required for optimum growth and
also indicates wvhether P205 or K20 fertilizer will
be needed. The suggested rates of P205 and K20 to
apply are listed in this leaflet, along with the
recopmnended N fertilizer rates.

LANTING
If the P205 or K20 soil test indicates Low, use

the following table ¢to determine the type and
amount of fertilizer to use.

G D T D WD SD s D D R s e N MG SR WD m ma Gn S G S Gn OB U5 dus T G e D ME SO WS G bm T G G w5 S e e Tm e G W e G em

Soil Test fertilizer Amount to
Results to Use - Apply {lbs./A)
Low P205 D=-up- 0 100
Low K20 0- 0-60 100
Low P205 and K20 0=-14-14 400
Hedium or higher
p205 and X220 None None

D T e TS A D S < Sy I D D it e T D S D D D D P e D NEID IR e b e A AR R DD WD i e R et e s i T SR A < G S 4

Broadcast and plow-down or disk-in fertilizer
before planting. Application of fertilizer at
planting time is not recommended.

NON-BEARING TREES

ist Year

After growth has begun, usually about the
first of April in Virginia, apply 0.15 1b.
actual N around each tree. [Example ~ 1 1lb.
of nitrate of soda {16-0-0) per tree. ]
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2nd Year

Same as 1st year, using 0.3 1b. N.

3rd Year
1. Same as 1st year, usiang 0.45 lb. Na

2. Where terminal growth 1is excessive
{40® or more), either reduce the
amount per application or eliminate
cne or both of the later applications.

BEBRRING TREES

9. Apply annmually 0.05 lb. actual N per year
of tree's age up to a maximum of 1.0 1lb. N
per tree. '

2. Reduce or increase rate of N application
according to previous year®s growth, 10 to
18® of terminal growth annually being con-
sidered limits for maximumn economic
production.

3. Nitrogen fertilizer may bte applied either
in the fall after leaves have fallen, or
in early sprimg about 3 or 4 weeks Lefore
active growth begins. On 1light, <sandy
soil, it is Dbest to delay application
until early spring.

P205,K20 MAINTENANCE _IN_ ESTABLISHED __CECHARDS
{Bearing and Non-Bearing Trees) '

If the P205 soil test indicates Low, apply triple
superphosphate (0—-46-0) at 100 1lbs. per acre. If
the K20 soil test indicates Low, make an
appl}cation of muriate of potash (0-0-60} at 100
lbs. per acre.

If both P205 and K20 soil test levels are Low,
apply 0-14-14 at 400 1lbs. per acre.

At Medium or higher P205 or K20 soil test levels,
additional fertilizer applications are ncrmally
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not necessarye.

The P205 and K20 fertilizer may be applied either
in the fall after leaves have fallen, or in early
spring about 3 or 4 weeks before active growth
begins.

Under cover crop culture, apply complete
fertilizer as required for cover in the fall with
nitrogen only to the tree in spring.

ADDITIONAL INFORMATION

Additiomal informatiom may be obtained frcm your
local VPIESU Cooperative Extension Office.

Prepared by:

S.J. Donohue, Extension Specialist, Soil and Plant
Analysis

D.C. Coston, Extension Fruit Specialist
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VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION SOIL TESTING LAEORATORY
MA=242 April, 1979

SCIL TEST KROTES
{Supplement to Soil Test Report)

NOTE_12. Commercial Forest Tree Crops

INTRODUCTION

The guidelines for commercial forest tree
fertilization contained in this note are adapted
from material published by the WNorth <Carolina
Department of Agriculture Soil Testing Division
and are Dbased on work conducted by the Southern
Forest Tree Fertilization Cooperative.

LIME

Spread the amount of lime suggested in the Soil
Test Report as the 1land is prepared. This
application should be adeguate for 3 to 5 years.
The rates suggested are made for establishment.
Little benefit can be expected from amounts in
excess of 2 tons per acre if the application is

made on the surface. Never apply limestone
without first determining the need for it by a
so0il test. Too much may be as harmful as too
little,

TREE NDRSERIES AND BLACK HWALNUTS

Before establishment, apply the suggested
nitrogen, phosphate, and potash and mix thorcughly
with the soil. One week to 10 days should pass

before setting the trees to give the fertilizer
time to react with the soil.

For maintenance, pine nurseries will usually need
50 te 100 pounds of additional mnitrogen:; spruce,
fir, white pine, and hardwood nurseries will need
an additional 75 to 125 pounds of nitrogen. The
ritrogen should be topdressed in several
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applications amnd may be appiied through the
irrigation systenm. Black walnut stands should be
topdressed with 75 +to 125 pounds of nitrogen
annvally.

 SEED_ORCHARDS

Use the rates of fertilizer suggested for
establishment of tree nurseries and black walnuts.
Be sure the fertilizer is well mixed with the soil
before planting- because young seedlings are very
sensitive to fertilizer injury. I+ is desirable
to allow one week to 10 days ketween the
application of the fertilizer amd the seeding of
the plants to allow sufficient time for the
fertilizer to react thoroughly with the soil.

Use the same rates annually for maintenance until
the trees are U4 years old. Broadcast the
fertilizer im the early sprirg but dc¢ not allow
the fertilizer to come in contact with the base of

the tree. For trees more than 4 vyears o014,
topdress with an additional 60 te 80 pounds of
nitrogen per acre in July. Do not spread the
fertilizer while the foliage 1is wet. Additional

s0il tests should be made to determine other
nutrient needs at this time.

CHRISTMAS TREE ESTABLISHMENT

Use the same procedures and precautiomns in the
establishment of Christmas trees as discussed
above under establishment of seed ovrchards.

Haintenance _ - After Corrective Treatpent at
Planting. Maintenance fertilizers following the
suggested corrective treatment at the time of
establishment need contain only nitrogen.
Broadcast the fertilizer material outside the
limbspread and, if on a steep slope, on the lower
side only.

2nd year - Apply ﬁ/zfoz_ nitrogen per tree.
3rd and 4th year - Apply 1 oz. nitrcgen per
tree. N
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5th year - If more than 2 summers tefore
harvest, get another soil test and apply
the suggested phosphate and potash along
with 60 to 80 lbs. of nitrogen fer acre
or, if preferred, 1 oz. of nitrogen per
tree. If projected harvest date 1is not
more than two summers away, apply 1 oz. of
nitrogen per tree each year before
harvest.

Majntenance - Without Corrective Treatment at
Plantings If projected harvest date is mcre than
2  years a®ay, get a soil test and apply the
corrective treatment suggested. Apply nitrogen at
the rate of 1 oz. per tree the following spring
and each vear thereafter until harvest.

If projected harvest date is less than 2 summers
away, apply nitrogen only at the rate of 1 o0z. per
tree each year until harvest.

Maintenance - Red Cedar. This species grows in
the fall as well as in the spring. Additional
growth and better color can be obtained by
applying extra nitrogem after the trees are ¥4
years old. In addition to the wearly spring
treatment indicated in the appropriate schedule
outlined above, apply 2/3 oz. of nitrogen per
tree in late Julye.

One ounce of nitrogen is contained in 3 ozs. of
ammonium nitrate or 5 o0Zs. of ammonium sulfate.

Sulfur. This element may be in short supply in
some solils used for Christmas trees.
determined or suspected to be deficient, apmonium
sulfate can be used as the source of nitrogen,
superphosphate as the source of phosphate, or
calcium sulfate may be applied at the rate of 200
1bs. per acre.

TREE_STANDS

Tree stands may be fertilized 10 years before the
projected harvest date and again at the same rate
5 vyears before harvest, only 1if soil tests
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indicate specific nutrient deficiencies. Although

nost trees respond to fertilization, insufficient-

evidence is available to support the economic
feasibility of tree stand fertilization on a large
scale.

ADDITIONAL INFORMATION

Additional information may be obtained from your
local VPIESU Cooperative Extension Office.

Prepared by:

H.L. Haney, Jr., Extension Specialist, Forest
Management

D.¥W. Smith, Forestry

SeJ- Donohue, Extension Specialist, Soil and Plant
Analysis
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VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISIOW 5011 TESTING LABORATORY
HA-28432 ; ’ April, 1979

S0LL TEST NOTES
{Supplement to So0il Test Report)

FOTE 13, Commercial Greemhouse and Wursery
Production

SOLUBLE SALTS

While soluble salts pose few problems for field
soils, the confined soil systems and intensive
fertilizer programs in contaimer and bench crops
Ccreate conditions where excessive salts may build
up and cause poor growth. The Soil Test Report
will iandicate vwhether "leaching® or “rartial
leaching® is needed. The following are guidelines
for leaching:

Partjal Leachipg - To avoid salt build-up, apply
enough water at each watering (2 guarts per sguare
foot) to have some rum out the bottom of the bench
or pot.

Complete Leachisg - Apply -2 galloms of water per
square foot of area or 1 quart per pot. After 30
to 90 minutes, repeat the application. Applying
the water twice is importanmt. The first waterimg
dissolves the salts; the second carries the salts
AWAYw Where salts are excessively high, a third
watering may be necessary.

SCELLANEQUS _ F
EENHOUSE PRODUCTIO}

1« PFPertilizer Hixtures

ILIZER INFORHATION FOR

a. 1/2 1lb. Potassium Nitrate plus 1,2 1b.
Ammonium Nitrate = 1 lb. 23-0-23.
{(Continued on Page 5)
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: {Continued from Page 1)
be 1 1b. Potassium Nitrate = 1 1b.
Potassium Chloride + 3/4 1lb. Amzmonium
Sulfate
Co 1 1b. Aamo-phos {mono~ammonium

phosphate) = 2 1/2 1b. Superphosphate
+ 1/2 1b. Ammonium Sulfate
d. 1 1b. Ammon-phos {(mixture of mono- and

di-ammoniun phosphate) = 1 1b.
Superphosphate ¢+ 5/6 1b. Ammonium
Sulfate

2. For Potted Plants ~ Recommendations on the
basis of 100 sq ft cam be converted to pot
plant applications by dissolving the
recommended amount in 25 galloas of water
and applying as a watering.

3. HNew Potting, Bench Soils Before Planting -
Mix thoroughly 2 1/2 1lbs. of 5-10-5 or
5-40-=10 or 1 174 1bs. of 10-10-10 per 100
sq feet of bench area, or 2 0z. to U
bushels of potting soil.

4. When a Proportioner is Used For
Fertilizing - It is recommended that
watering be dome at the rate of 1 gallon
per 2 sq £t of bemch area to ensure some
leaching at each watering to avoid salt
toxicity.

EFUL_CONVERSION FACTORS

1 bushel equals 1 1/4 cubic feet

1 cubic yard equals about 22 bushels {exactly
21.6 bushels) or 27 cubic £t

100 sgquare feet of bench area (6 inch depth of
s0il}) contains 50 cubic feet or 40 bushels
or 1.85 cubic yvards

1 pound per 100 square feet of soil (6 inches
deep) equals 1 ounce per 2 1/2 bushels

1 acre is equal to 43,560 square feet

Pounds per 100 square feet x 436 equals pounds
per acre

pounds per 1000 square feet x 43.6 equals
pounds per acre
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=)

gallon of concentrated 1ligquid fertilizer

weighs about 11 pounds

1 pint of dry fertilizer weighs about 1 pound

1 pint is egual to 2 cups or 32 tablespoons

1 tablespoon is equal to 3 teaspoons

1 ppr means 1 part per milliom

pp2m means parts per 2 millionm

An acre of mineral so0il turmed to a depth of
6-2/3 inches weighs about 2 million pounds

1 bushel is equivalent to 13% 3-imch standard
pots of loose, umpacked soil mix

1 bushel is egquivalent to 58 U4-imch standard
pots of loose, unpacked soil mix

1 3-inch stamdard pot holds about 13 ounces of
dolomitic limestone

1 4-inch standard pot holds about 2 lbs. m 0%a
of dolomitic limestone

pounds per acre divided by 2 egquals parts per

pillion {Soil Test conversion factor)

ADDITIONAL INPORHATION

Additional information may be obtained <from your
local VPIESD Cooperative Extension Office.

Prepared by:

S.Jd. Donohue, Extension Specialist, Soil and Plant
Apalysis

P.L. Smeal, Extemsion Specialist, Floriculture and
Kursery Production
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. ‘ Page 4
0 Table 3a. Comson fertilizer materials for greemhouse crops.
Q mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
‘ Butrient Analysis
Hitrogen Phosphorus Potassiunm
MATERIAL (H) {P20%} {K20)
NITROGEN (ACID REACTION) A
Ammonium Sulphate 20 0 0
Ammonium Nitrate 33.5 0
Urea £2-86 0 0
0 MNITROGEN {(BASIC REACTION)
Sodium Witrate 16 ' 0 0
Calcium Nitrate 7 : 0 : 0
Potassium Nitrate 12 0 GUu-46
0 PHOSPHORUS
Treble Superphosphate 0 45 -0
Honoammonium Phosphate 11 L8 - 0
Diammonium Phosphate 21 5§
0 POTASSIUN
Potassium Chloride 0 0 50-60
{(Muriate of Potash) « »
Potassium Nitrate 14 0 gLu-46
0 COMPLETE FERTILIZERS '
h. For dry applicatios .
5=10=-5 {or 5-10-10) 5 10 5
10-10-10 10 10 10
0 B. For liguid application
20-20-20 20 20 20
. 20-5-30 20 5 30
0 COUTROLLED-RELEASE ‘
Baglhap ‘ 7 _ B0 , 6

Osmocote . 14 14
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Page 5
Table 3b. Standard fertilizer application rates for greeanhouse crops.
STANDARD BATES
Bench Crops  Potted Pl. Potting Soil
: Pounds Per Ounces Per
Pounds Per 25 Gallons 2 1/2 Bushels Relative
HATERIAL 100 sq £t of Water of Scile Availabilty
HITROGEE (ACID REACTION)
Ammonium Sulpbate 1 *% /2 - Rapid
Apmonium Nitrate 273 Lk, /4 - Rapid
Urea 172 & 174 R Rapid
HITROGEN {(BASIC REACTION)
Sodium Witrate 1 &% /2 ~= Rapid
Calcium Nitrate 1 & /2 - Rapid
Potassium Nitrate /2 ok /4 - Rapid
PHOSPHORUS ;
Treble Superphosphate § 1/3=-2 /2 - e Slow
Honocammoniume Phosphate 1 /3 =% - -~ Rapid
Diammoniam Phosphate 1 Lad -- -~ Rapid
POTASSIUR
~ Potassium Chloride /2 B L - Rapid
{Muriate of Potash)
Potassiume VWitrate 1/2 B /8 —— Rapid
COMPLETE FERTILIZERS
A. Por dry applicatiocn
5-10-5 {or 5-10-10) 2 /2 - 2 1/2 Rapid
10-10-10 1 /4 - 1 3,4 Rapid
B. For liguid application
20-20-20 1/2=3/74%% 1/2-3/4 - ‘Rapid
20—5-30 1/2-3/4%% 1/2=-3/4 - Rapid
COHTROLLED~-RELEASE
Haghmp 10-15 - 9-18 Controlled
Osmocote 10 - S Controlled
Peters 10 - 9 Controlled
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=Jne bushel equ@ls 1 1/8 cubic feet.
#2Satisfactory for liguid fertilizer or orgamic fertilizer.



VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION SOIL TESTIHG LABORATORY
HA-244 April, 197S

S50IL TEST NOTES
{supplement to Soil Test Report)

HOTE_14, Fairwvays, Large Industrial Lawas,
Athletic Fields, Sod Production

ESTABLISHMENT ¥S HMAINRTENANCE FERTILIZATION

The P205 anrnd K20 recommendations and times of
application om your Soil Test Report are primarily
for paintepance of established +turf. For
establishmpepnt of new turf, refer ¢to ome of the
following publications for fertilizer reccmmenda-
tions: VFairvays, Large Imdustrial Lawns - HA-122,
Turf Management om Tall Fescue and/or Kentucky
Bluegrass Athletic Fields - HA-213; Turf
Hanagement on Bermudagrass Athletic Fields -~
MA-21%; Sod Production - HA-130.

If you are establishing mew turf, imncorporate the
entire recommended amount of lime into the soil
before seeding or sodding. If you are paintaining
established turf, aad if the recommendation calls
for less than 1 ton of lime per acre, agply the
entire amount right away. If the recommendation
is for more thanm 1 tom of lime, apply im several
applications of up to 1 ton each, at intervals of
1 to 6 months, until the full amount is applied.
Applving more than 1 ton per acre at any one time
may cause a visible residue to remain on the turf
for a prolonged period.
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N FERTILIZATION - FAIRWAYS AND LARGE INDUSTRIAL

LAUNS

wctts-saza. -

Bluegrass and Other
Cool Season Grasses

D R A R N ST D D ey D R T D I S i T S il SR AT <O <D
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Actual ¥

#hen to Apply lbs. /3

T Dy e @p e G S OD S AR S WD A e R eAe U D <5 1 e

Harch-april
Hay 15~-June 60
July 15-aAug. 10 a0

D O D T R B < e U D ) ot 2 2 TR s <) D S I € ol D e D U D TP A I G D G T D Ve S > e e B ey

Actual W
When to Apply 1bs. /A
September 40 - 60
Oct. 15-NHowv. 15 60
June# 20 - 30
*Apply only if
color.

needed for adequate growth and

B FERTILIZATION - ATHLEYIC FIELDS

R D S AT Y P D i Dy D D T D T TS <0 ks P xS G e W B W G e Gy A e O W5 e Uh an e e D T G @ S G e m

Ky Bluegrass amd
- Tall Pescue

= T s e e T e

Bermudagrass#®

BActual H
When to Apply lbs. /4
August 40 - 60
Sept.-0ct. 40 - 60
Hov. -Dec. Lo - &0
Hay 20-June#®® 0 - 30

D B D P DI D I e N> W I Gme G T G WD U OB G G G G @ <o T

applications at similar

# Additiomal N

DD < P DI 2 e I S I AR T G T ot

Actual W
When to Apply ibs. /A
April 40 - 60
June 40 - 60
August {early) 30 - 40

rates may

be made in May amd July if turf growth and color

indicate a need.

goverseeded with a
fertilization
If the

Unless

should be
bermudagrass is

~the bermudagrass is

season grass, N
avoided after August.
overseeded, then an

additional application of 40-60 1bs. /A will be

needed in late

October, and

possibly im

February, to stimulate the overseeded grass.

*®*Apply
color.

only if

needed for

adeguate growth and
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Page 3
H FERTILIZATION - KY BLUEGRASS AND TALEL FESCUE SOD
' PRODUCTION
N
When to Apply lbs. /A
At Seeding 50 - 100
In Seeding Years
¥ov. 15-Dec. 0 - 60%
First Year:
Hay 15-June 15 20
Aug. 15-0Oct. 1 40 - &0
Hov. 15-Dec. 31 0 - 60
Second Year: 20 - 30

as needed

D T D D S D R WD D K o a T P T <o e P D MO T2

*If 50 1lbs. of ¥ is wused at seeding, apply
additional ¥ in late November or December.

ADDITIONAL INFORBATIQHN

Additiomal Informatiom may be obtained from your
local VPIESU Cooperative Extension gffice.
Publications available at present are:

HA-16 1o Baintenance of Tall Fescue and/sor
Kentucky Bluegrass Football Pields.

HA-166- Haintenance of Bernudagrass Fcotball
Fields. ' :

Prepared by: ‘

J.FP. Shoulders, Extension Specialist, Turf

R.E. Schmidt, Associate Professor of Agronomy

S.J. Donohue, Extension Specialist, Se¢il and Plant
Analysis
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VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSTION DIVISIOR SOIL TESTING LABCRATORY
MA-245 « April, 1979

SOIL TEST NOTES
{Supplement to Soil Test Report)

NOTE 15. Putting Greens.

BSTABLISHHENT VS MAINTENANCE FERTILIZAT

The P205 and K20 recommendatioms and times of
application on your Soil Test Report are primarily
for pajntenapnge of established turf. If you are
establishing new turf, refer to publicaticnm HA-79
{Construction of Golf Greeas im Virginia) for
information on fertilization.

APPLYLING LIME

If you are establishing new turf, incorporate the
entire recommended amount of lime into the soil
before seeding or sodding. If you are paintaining
established turf, and if the recommendation calls
for less than 50 pounds of lime per 1000 sqguare
feet, apply the entire amount right awvay. If the
reconmendation is for more than 50 pounds of lime,

apply in several applications of up to 50 poumnds .

sach at intervals of 1 to 6 months, until the full
amount is applied. Applying more tham 50 pounds
per 1000 sg.ft. at any one time may cause a
visible residue to remain on the turf for a
prolonged period. '

¥ _PROGRANS FOR GREENS - BENTGRASS

Bentgrass putting greeas in Virgimia will ncrmally
require from approximately 6 to 12 1lbs. of actual
anitrogen {(N) per 1000 sqg. ft. anmuwally. Following
are examples of programs which will supply N in
adequate quantity amd at the best time fcr most
satisfactory bentgrass pecformance On greens
constructed with comventional +topsoil mixtures.
These prograns have been developed for
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conventional greens topsoil mixtures and are not
intended for greens mixtures consisting of sand
and peat alone. Rlthough each of the programs is
generally adequate to provide satisfactory
response from bentgrass, an egually adequate
nitrogen program ®nay be developed using
combinations of the three programs.

e T S B W KD W W US Op G D W S UD W 95 e W W W G S G D G G Gm G 00 S e ap e G S G WD e N e U WD s o Go wo R s

Prograp A - Bentqrass®
Slowly available in warm weather, unavailable in
wigter.
Sources: Urea—-formaldehyde-38%N (Nitroform,
Uramite, Bordem?s 38, Vertamite)

D e VR T S e G D G D W WD e
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Actual Nitrogen {N)

When to BApply ' 1bs. /1000 sg.ft.
Septenber 4 to 5
Novemrber : 1 to 1 1y2%%
Hid-Dec.to Mid-Jan. I to 1 1y/2%=%
Bavy 2 to 3
TOTAL : 9 to 12

D R i R i D s S D G S D £35SO T AU P KD S W s TR AL W @ VDo G2 Wh G O G G U Gp W GBS e < G

& For Program A, 1/4 to 1/2 lb. of actual ¥ from a
guickly available source of nitrogen may be
applied occasionally if needed to improve color.
Use the lower rate durimg hot weather amd always
water-in thoroughly inrediately after
application.

#%From mnatural organic or guickly available
S0urces.
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Program B_~-_Bentgrass
Iaterm@diately available in both warm and cool
weather.

Sources: Natmral Organic (Activated sewvage 51udgey

IBDU, and other natural orgamic sources)

o e e T D U WD e W D o G T W o DS D G0 NG v W Gm W SRR W 6 S U T G W oD G T Wm0 W G S R W W W W

Actual WNitrogen (M)

When to Apply ibs. /1000 sg.ft.
September : 1 to 2
October : 2
Hov. - Dec. 2
Kid-Dec.to Mid-Jan. 2
Hay 1 to 2
June ' 0 to 1
TOTAL 8 to 11

Program C - Bentgrass*

Quickly Available
Sourcges: AWL, ammonium nitrate, urea, etc.

D W G S @ o e s > o > s wm

Actual Witrogem (W)

Wh@n to Apply 1bs. /1000 =qg.ft.
S@ptember 1
Gctober 1 to 1 1/2
November 1 o 1 1/2
Decemnber 1l to 1 1/2
Bid-Jan. 1l te 1 1/2
May 1
Juge i/2
TOTAL , 6 1/2 to 8

< P W Gwe T U o T T G 95 S S S G TH GO G G om T S W &

*Exercise caution in the wuse of quickly available
nitrogen sources on established putting greems
because of the danger of burning. Do not exceed
the rtate listed for the specific time of
application. Spread uniformly, and always water-
in thoroughly immediately following application.
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Foliar application of iron during the fall,
winter, and summer seasons will improve color,
vigoer and root growth {more resistance to
desiccation). Three to four foliar applications
of two ounces of irom sulphate or iron chelate per
1000 sg. ft. during fall amd winter, and another
three to four applications during summer at the

same rate, will give maxinum results.
Applications of irom in winter if turf is brownish
may result in a gray-green appearance. Avgid use

of iron from March to Jume, since 1little, if any,
benefit will result.

N_PROGRAMS FOR GREENS - BERMUDAGRASS

Bermudagrass putting greens in Virginia, taking
intoe account the grass overseeded for winter play,
will normally reguire from approximately 8 to 12
ibs. of actual nitrogen (W) per 1000 =sqg.ft.
annuallv. Following are examples of programs
which will supply ¥ in adequate guantity and at
the best time for most satisfactory bermudagrass
performance. Although each is generally adegquate
to provide = satisfactory response from
bermudagrass, anm egqually adequate nitrogen program
may be developed using combinations of the three
PIOgransS- If greens are not overseeded, do not
apply nitrogen during the fall or winter.
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Progranm A - Bermudagrass¥
Slowly available in warm weather, unavaliable in
winter.
Sources: Urea—-formaldehyde-38%N {(Nitroform,
Uramite, Borden®s 38, Vertanite)

- o G S e G AT e T T O GD W G W e U G e o O O W Sh Y TR Gn 4B W W an ah on Un e W T On W Gn W e em m s e

Actual Nitrogen{H)

When to Apply 1bs. /10060 sg.ft.
April 4 to 6
Sept. - Octa. L%
Hovemnber 0 to 1+
Decenber 0 to 1¢
February 1+
TOTAL 9 to 12

e we G D Gm Gn D R T W T G W W IR GD W D G T WD W Sp e G5 D Uo 4R W 90 O SR W um Gt S W G G G5 om

® For Program A, 1/4 to 1/2 1lb. of actual N from a
gquickly available source of wnitrogen =may be
applied occasionally if needed to improve the
Ccolor. Use the lower rate during hot weather
and alvays water—-in thoroughly immediately after
application.

*%Apply after overseeding.

¢+ Prom gquickly available or natural crganmnic
sSources.
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Prograp g = germugag_ass
Intermediately available in both warm and cool

weather. v
Sources: Natural Orgaamic (Activated sewage sludge,
IPDY, and other nmatural organic scurces)

i LD i SR AR TS A AT 420D D D D ST T P
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Actual Nitrogem (N}

Hhen to ﬁpply 1b§o/1000 Sg. ft.
April 2 to 3
June 1-15 2 to 3
July 15-30 2
Sept. - Octe 1 to 2%
Decemnber 0 to 1
FPebruary , -1
TOTAL ' 8 to 12

e o R G e @R e Ey G D e @ G D WO e Om W ORGP W Gh TR W GRS W D W Oh G G G T m Sl i ey e s 5 b G <O . S o

#hpply after overseeding.
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Program C - Bermwdagrass#®
Quickly Available
Sources: ANL, ammonium nitrate, urea, etc.

T T IR R D T iy D s R Iy T G G > WD U W G Wp b G0 O e o me G0 R Ge Sm ab W En O WD WD U T ww wm D W wm e 0e W

Actual Nitrogen{N)

When to apply 1bs./71000 =g.fte.
Rpril 1 to 1 1,2
May 1 1 to 1 1,2
June 1 1/2 o 1
Jupe 15 i/2 to 1
July 1 i/2 to 1
July 15 1/2 to 1
Rugust 15 ‘ 1
Sept. = Oct. ' 1%%

November 0 to 1
December 1
February 1
TOTAL 8 to 12

e s T T WD e T T D S S WS G e G e Gh A R R Gn G Gr W G o G G G5 S we S G S e S G e W G

# It is best to avoid the use of quickly available
nitrogen sources for established putting greens
during extremely hot weather because c¢f the
danger of burning. If used, do mot exceed the
rate listed for the specific time of
application, be certain to spread uniformly, and
alvays water-in thoroughly 1mmedxate§y fcllowing
application.

#Ejhpply after overseeding.

DDITIOWAL

~Additional information may be obtained frcm your
local VYPIESU Cooperative Extension Office.

Prepared by:

J.F. Shoulders, Extension Specialist, Turf

R.E. Schmidt, Associate Professor of Rgroncey

Se«do Donohue, Ezxtension Specialist, Soil and Plant
Analysis
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VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION SOIL TESTING LABCRATORY
HA~246 April, 1979

SOIL TEST NOTES
{Supplement to Soil Test Beport)

HOTE_16. Golf Tees

ESTABLISHMENT VS NAINTENANCE FERTILIZATION

The P205 and K20 recommendatioss and times of
applications on your Soil Test Report are
primarily for maintenance of established turf. If
you are establishing new turf, refer to HA-200
[{Lawn and Turf Establlshment) for information on
fertilization. '

APPLYING LIKE

If you are establishing new turf, incorporate the
entire recommended amoumt of lmm@ into the soil
before seeding or sodding. If you are paiptainipg
established turf, and if the recommendation calls
for less than 50 pounds of lime per 1000 square
feet, apply the entire amount right away- I£ the
recompmendation is for more than 50 pounds of lime,
apply in several applications of up to 50 pounds

each at intervals of 1 to 6 months, until the full

amount is applied. Applying more than 50 pounds
per 1000 square feet at any one time may cause a
visible residue to remain om the turf for a
prolonged period.

N__PROGRANS _FOR_TEES - _BLUEGRASS, _BENTGRASS

The following are examples of programs which will
supply N in adegquate gquantity and at the best time
for msost satisfactory performance of cool-season
turfgrasses. '
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Program & - Bluegrass, Bentgrass, Ryegrass
Slowly Available W
{Hore Than 50% ®IN)

D Gun W G On S WD W WD Om W o WD G G S NS O G, Gn Gh RO 0o m wn S W W 63 Bh m o A e G G W @b G e we W S e G

Time of : : N
Application 1bs. /1000 =q.fta
Aug. 15-Oct. 1 3 to &
Hay 20-June 30 0 to 1 1,2
TOTAL _ 3 to 5 1y2

A D T R I S D P D T S D ST S iy O (D D S D WD O w0 S48 o e > D L A e TSR < G 5 W ) W S5 <t 0 D e iy D

Program B - Bluegrass, Bemtgrass, Eyegrass
. Readily Available N
{Less Than 50% WIN)

T W S WS R G G G e T e W G e WD S O D 0w G @B tm e S 90 W 0D Th Wb 0% UN Do Gn W@ W G vm wm e e G S SR om

Time of B
Applicatioca lbsu/laoo sg.fte
hug. 15-Sept. 15 1 o 1 1r2
Oct. 1-Nov.l 1 to 1 1/2
Dec. 1 ¢tc 1 1,2
Bay Zﬂﬂaume 30 0 to 172
TOTAL 3 to 5
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N_PROGRANS FOR TEES - BERNUDAGRASS

The following are examples of programs which will
supply N in adegquate quantity and at the best time
for most satisfactory performance of bermudagrass.

i e AT SR W S L A S e s (ST U Nl D R A D D R e <Py R <G S i EEICD A AT YOS WS R M < e~ <Gl R N G O TS D D S

Program A - Bermudagrass
Slowly Available N
{Hore Than 50% HIN)

Time of N
Applicationm 1bs. /1000 =q.ft.
Sept. 1-0Oct. 15% 0 to 3
March l1-April 15 i
TOTAL 4 to 7

i < T A D P D D <G D L 2 D 4 TS D AT D 2D R T A D s D O WD 4 o T ST DT D i i T s SO T TR O R e

#Apply during these dates or after overseeding.
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Program B - Bermudagrass
Readily Available N
{Less Than 50% WIN)

P D T D D M T T, NP < D VD D D e e

e D R s < e N e R I S I < Sy D~

Time of 1]
Application 1bs8./1000 sg. ft.
Oct. l-0Oct. 15 0 to 1 1,2
Harch 1-april 1 is2
Hay l1-June 1 _ 1 172
July i-Aug. 1 1 to 1 1/2
TOTAL 4 to 6

e G T G R GD W @R TR < Gw D T D e D W W oe OW D e Tn Go R D G A D A W G s O D D R T e D e e

#apply during these dates or after overseeding.
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Page 4
ADDITIONAL INFOBMATION

hdditional information may be obtained from your
local VPI&SU Cooperative Extension Office.

Prepared by:
J.F. Shoulders, Exteansion Specialist, Turf
R-E. Schmidt, Associate Professor of Agroncmy

S.J. Donohue, Extensioa Specialist, Soil and Plant
knalysis
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VIRGINIA POLYTECHEIC INSTITUTE & STATE UNIVERSITY
BITENSION DIVISIOW SO0IL TESTING LABCRATORY
HA-247 April, 1979

S$0OIT TEST NOTES
{Supplement to So0il Test Report)

NOTE 17. Maintainieg Kentucky Bluegrass and Fescue
Lawns :

APPLYING LIHNE TO ES

If less than 50 1lbs. of lime per 1000 sgq. f£ft. 1is
recommended, apply full amount of lime in one
application. If mpore than 50 _1bs. of lime per
1000 sq.ft is recommended, apply the lime im
several applications of up to 50 1lbs. each, at
intervals of 1 to & months, until the full amount
is applied. Applying more tham 50 lbs. gper 1000
EQu £t. at any one time may result im an
undesirable residue on the turf.

REPALIR OF BARE SPOTS

Prepare bare spots for seeding, sodding, plugging
or sprigging by raking soil so that approximately
one inch of 1loose soil is om the surface. Mixing
of topsoil and/or organic matter into these spots
will help prepare these areas for seeding or
vegetative establishment.

Apply the sape _amount and type of fertilizer and
lime recommended for gaintaiming your lawn. Rake
the fertilizer and lime into the wupper inch of
loose soil.

After seeding, apply mulch to conserve moisture.
Sseeded areas and areas sodded, plugged, or
sprigged should be watered immediately after
seeding or planting. %atering should continue as
long as necCessary to obtain satisfactory
germination and establishment.
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:B_PROGRANS FOR pawn MNAINTENARCE

The following Programs give flexibility in
deciding on the types of fertilizer to Use to best
Reet your needs, Programs 1 and 2 utilize
fertilizers which contain Eeadjily —a%ailable
nitrogen [i.e., 1less thap 50% of the nitrcgen is
slowly available“~listed as WIN (Water Insoluble
Nitrogen) on the fertilizer bag J. Program 3
utilizes fertilizers which Contain slowl

o s o e S

avajlable Ditrogen [i.e., BorLe _than 50% of the

nitrogem jg slowly available (9IN) ] Also,

Programs 1 apg 3 supply the three major Rutrients
xnitragemv phosphatew potash) op 4 continuous
basis, while Program 2 Supplies the three Bajor
hutrients ope time per year with nitrogemvonly
being applied the remainder of the time.

If used Properly, any of the three Programs wil}
result jigp quality turf, Choose the Program hest
suited to Your needs apgq the available fertilizer
Supply in your area.

SELECT aND FOLLOW ONE PROGRAH
FROHM FOLLGWIMG Pages

ADDITIONAL INFORMATION

Additional] information may be obtaineg from your
local VPIgEsy Cooperative Extension Office.
Publications available at Presemt are-

Publication 211, Turfgrass Guide
FA-168, Fertilizer Programs for Haimtaining
Kentucky Bluegrass ang Fescue.

 HA-200. Lawn ang Turf Establishmenﬁm

Prepared bys

Js Ra Hall, Iiy, Extensiog Specialistg Turf

JoF. Shouldersa Exteamsiop Specialist, Turf

Sod. Donohue, Extension Specialist, Seil and plant
Analysis
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PROGRAY 1 v
Pertilizers Containing Readily Available Hitrogen
{(0-50% WIN}

Type of Fertilizer: Complete (¥, p205, K20}

i o T T TS <0 AT > U S D L AT AT A A D Ty GRS D D i R il L A S iy s T i T Y D WD < T ) D S X A D S

Amount, Type cf

Time of - ' Pertilizer to Apply,**
Application® , lbs. per 1000 sg. fteo
August 15 to . 8~12 1bs of 12-4-8 OR
September 15 _ 5-7 1/2 1bs of 20-10-10 OR

4-6 lbs of 25-4-7
gctober 1 to 8-12 1lbs of 12-4-8 CR
Bovember 15 §-7 1/2 1bs of 20-10-10 OR

4-6 1lbs of 25-4-7

Decenber §~12 1lbs of 12-4-8 OR
5-7 1/2 lbs of 20-10-10 OR
-6 lhs of 25-4-7

Hay 20 to 0-4 1lbs of 12-U-8 OR
June 30 0-2 1/2 1bs of 20-10-10 OR
0-2 lbs of 25-U4-7

# From August through December, the tyres and
amount of fertilizer recommended are designed to
supply 1 to 1 1/2 1lbs of nitrogem per 1000 sg.
fte The May-June application supplies 0 to 1/2
1bs ©f nitrogen.

##Fertilizers listed are only exaumples of the
types of fertilizers needed.  Select a specialty
turf fertilizer with a ratio similar tc those
listed.

Program 1 - Additional ggnmegggz

1. Readily available sources of nitrcgen may
cause burning if applied at heavy rates or
not watered-in thoroughly immediately
following application. Do mot apply more
than the suggested rate in a single
application.

2. 7The December applicatiom <can be omitted
under some conditions; for imstance, if
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Fextiliz
Type of

e D S D G

Time o
Applicat

S D W T w

Aug. 15
- Sept. 15

Oct. 1 ¢t
Hov. 15

Dec.

Hay 20 ¢
June 30

D s < VLD TS R A

Page X4

soils are not subject to fast leaching or
grass is making satisfactory growth.

If inadequate fertilizer was applied in
late fall, 1/2 lb. of actuwal nitrcgen nay
be applied in spring if turf coler and
growth imdicate a need.

R T T W D R D Y D W ST I T TR IS D) S S <D Sty Sl < e, o D S T O S WISD D S W iz T >

PROGRAN 2

ers Containing Readily Available Nitrogen
{0=-50% WIN)
Fertilizer: Complete (N, P205, K20) ¢ N
Only
_ ~ Amount, Type of
£ : Fertilizer to Apply,
ion=® ibs per 1000 sq9. ft.
tao 3-4 1/2 1bs awmmonium nitrate OR
5-7 lbs ammorium pitrate lime CB
6-9 lbs nitrate of soda OR
2172 -3 1lbs urea

o) 10-15 1bs of 10-10-10
{or eqgquivalent)

3-4 1/2 lbs ammonium nitrate OR
5-7 1bs ammonium nitrate lime CR
5-9 ibs nitrate of soda OR

2 172 - 3 1lbs urea

0 0-1 1/2 1lbs ammonium nitrate CR
0-2 1/2 1bs ammonium nitrate lime OR
0~3 lbs nitrate of soda OR
0-1 1/2 1lbs urea

D v S T S T e D e e T VD ISR D <O T o D S T D o S X <203 Gl 455 S 0 i e < <y e ey G A ST

#From August through Deceaber, the tyres and

amounts of fertilizer recommended
supply 1 to 1 1/2 1lbs of nitrogen
The Hay-June application supplies
nitrogen.

am_2 - Additjonal Compments:

1. Readily available sources

are designed to
per. 1000 sq.ft.
0 to 1/2 1ibs of

of nitrogen may
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cause burning if applied at heavy rates or
not watered-in thoroughly immediately
following application. Do not apply more
than the suggested rate in a single
application. . :

2. The December application can be omitted
under some conditions; for instamce, 1if
soils are not subject ¢to fast leaching or
grass is making satisfactory growth.

3. If inadequate fertilizer was applied 1in
late fall, 1/2 1bs. of Actual N may be
applied inm spring if turf color and growth
indicate a need.

D A < T TP D T T D AT W TS
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PROGRAK 3
Fertilizers Containing 510wly Available Nltrageﬁ
{>50% HIW)
Pype of Fertilizer: Complete (N, P205, K20)

i D < 4 <53 e i D D A D S+ T T > T S D D D L G S5 R A S A T e R D WD < ey D D T ST AR SR R e

Amount, Type of

Time of Fertilizer to Apply,®#
Applkeatxonﬂ 1bs per 1000 8g.ft.
Aug. 15 to 25 to 33 lbs of 12- @*8 OR
Oct. 1 1% to 20 1lbs of 20-10-10 OR

8 to 10 1bs of urea-formaldehyde
{38-0-0) PLUS & to 8 lbs of 0-25-25
or eguivalent

Hay 20 to 0 to 4 l1lbs of nrea-formaldehyde CR

June 30 0 to 12 1lbs of 12-4-8 OR
0 to 7 1/2 lbs of 20-10-10

o . D S T D T D €D D W Sy D >

# The August-October applxcatlon is designed to
supply 3 to 4 lbs of nitrogen per 1000 sg.ft.
The May-June application supplies 0 to 1 1/2 ibs
of nitrogen per 1000 sg.ft.

#*Fertilizers 1listed are only examples c¢f the
types of fertilizers needed. Select a specialty
turf fertilizer with a ratio similar to those
listed.
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Program 3 - Additional Comments:

l.

20

3.

If needed to improve color, 1 1lb of actual
nitrogen per 1000 sg.ft. from a quickly
available source may be applied in 1late
November or December.

If the soil is low in phosphate or rotash,
it may be desirable tc apply enough
additional nutrient{s) to bring the total
phosphate and potash applied for the year
to 3 1lbs. Fall application is preferred.

#hen using a complete fertilizer, rake
certain that the water insoluble npitrogen
content dis 50% or more of the total
nitrogen. Otherwvise, use Program l.

Page 224



VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION SOTL TESTING LABORATORY
HA-248 April, 1979

50IL TEST NOTES ‘
{Supplement to Soil Test Report)

NOTE 18. Maintaiming Bermudagrass and Zoysiagrass
Lawans

APPLYING LIME TO ESTABLISHED LAHNS

If Jless than 50 _lbs., of lime per 1000 sq.ft. is
reconnended, apply full amount of lime in one
application. If more_thap 50 1bs., of lime per
1000 sg.ft is recomsnended, apply the lime in
several applicationms of up to 50 lbs. each, at
intervals of 1 to 6 months, until the full amount
is applied. Applyimg more than 50 1lbs. rper 1000
Sq. Et. at any one time way result in an
undesirable residue om the turf.

REPAIR OF BARE SPOTS

Prepare bare spots for seeding, sodding, plugging
or sprigging by rakimg so0il so that approximately
one inch of loose soil is om the surface. Hixing
of topsoil and/or organic matter imto these spots
will help prepare these areas for seeding or
vegetative establishment.

Apply the same _amoupt and_type of fertilizer and
line recommended for paintaining vour lawna Rake
the fertilizer and lime into the upper inch of
loose soil.

After seedimg, apply mulch to conserve mcisture.
Seeded areas and areas sodded, plugged, or
sprigged should be watered immediately after
seeding or planting. fatering should continue as
long as necessary to obtainm satisfactory
germination and establishment.
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FERTILIZER PROGRAMS FOR LAWN MAINTEMNANCE

The following prograes give flexibility in
deciding on the types of fertilizer to use to best
neet your aneeds. Programs 1 and 2  utilize
fertilizers which contain readily available
pitroges [i.e., less than 50% of the nitrogen is
slowly available--listed as WIN (¥ater Ipsocluble

Nitrogen) on the fertilizer bagl. Prograe 3
utilizes fertilizers which contain slowly
available pitrogen {[i-.e., more tham 50% of the
nitrogen is slowly available (WIN)} ] = Also,

Programs 1 and 3 supply the three major nutrienmts
{nitrogen, phosphate, potash) on a coantinuous
basis, while Program 2 supplies the three major
nutrients one time per year with nitrogen-only
being applied the remainder of the time.

1f used properly, any of the three programs will
result ia quality turf. Choose the program best
suited to your peeds and the available fertilizer
supply in your area.

SELECT AND PFOLLOW ONE PROGRAH
FROM FOLLOWING Pages
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PROGRAM 1
Fertilizers Containing Readily Available Ritrogean
(0-50% WIN)

Type of Fertilizer: Complete (N, P205, K20)
Amount, Type of
Time of Fertilizer to Apply,
Application 1bs per 1000 sg. ft.

e G e T T W T D G € T W A s S e B T S B e T S e W G OB R W W S o W T S5 G0 N W e S G

I1f Overseeded

- D T T D R W o T YR VD O G s W W T @0 O D W G R e e M R T e 3 S

October 1 to 8-12 lbs of 12-4-8 QOF
October 15 5=7 1/2 1lbs of 20-10-10 OR
4-% 1lbs of 25-4-7

1f Hot Qvegrseeded

0-6& 1ibs of 0-25-25

Harch 1 to 12 1bs of 12~-4-8 OB
April 1 7 1/2 ibs of 20~-10-10 OR
6 ibs of 25-4-7
Bay 1 to 12 ibs of 12-4-8 OR
June 1 7 172 1bs of 20-10-10 OR
. 6 1lbs of 25=-4-7
July 1 to 8-12 1lbs of 12-4-8 CR
August 1 5-7 1/2 1bs of 20-10~10 OR

k-6 lbs of 25-4-7

Program 1 - Additional Compments:

1. The October application is designhed to

supply 0 ¢to 1 1y2 1bs of N per 1000
sq.ft., the March-April and Hay-June
applications supply 1 1/2 1lbs of R, and
the July~-August application supplies 1 to
1 1/2 1bs of No

2. Fertilizers listed are only examples of
the types of fertilizers needed. Select a
specialty turf fertilizer with a ratio
similar to those listed.
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Readily available sources of nitrcgen may
cause burning if applied at heavy rates,
or are not gatered-in thecroughly
immediately following application.

The July application should mot be applied
on zoysiagrass and may be omitted on
bermudagrass turf if growth awnd colcr are
satisfactory. '

Bitrogen should be omitted for the fall
application on zoysiagrass and on
bermudagrass if not overseeded. Hcwever,
the phosphate and potash should be applied
during the fall if these elements are not
applied on a contimuous basis, or if a
soil test imdicates that either element is
#Low" .,
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PROGRAH 2

Fe:tlkxzers Containing Readily Available Nitrogen

{(0-50% WIN)
Type of Fertilizer: Complete (N, P205, K20) ¢ ¥
Ouly
Amount, Type of
Time of Fertilizer to Apply,
Appllcatlon ibs per 1900 sqn ft.
If Oversee ggg
Oct. 1 to 10-15 1bs of 10-10-10 OR
Oct. 15 10~1% 1bs of 5-10-10

1f Hot Overseeded

0~6 1be of (0-25-25

March 1 to 15 1bs of 10-10-10 OR

April 1 15 1bs of 10-5-5
May 1 to 4 1/2 lbs ammonium nitrate OR
June 1 7 1/2 1lbs ammonium nitrate lime OR
9 1bs mitrate of soda OR
3 i/2 lbs urea
July 1 to 3-4 1/2 lbs ammonium nitrate OR
August 1 5-7 1/2 1bs ammonium nitrate lime OR
6-9 1lbs nitrate of soda OR ‘
2 172 - 3 1/2 1lbs urea
Program 2 —_ Additiopal Comments:
1. The October application is designed to
supply 0 to 1 172 1bs of N per 1000
Q. Fta, the March-April and May-June
applicatioans supply 1 1/2 1bs of N, and
the July-August application supplies 1 to
1 172 1bs of H.
2. Readily available sources of nitrogen may

cause burning if applied at heavy rates,
or are not watered-in thoroughy
immediately following application.
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The July application should not be applied
on zoysiagrass and may be omitted on
bermudagrass turf if growth and color are
satisfactory.

Nitrogen should be omitted for the fall
application on zoysiagrass and on
bermudagrass if not overseeded. However,
the phosphate and potash should be applied
during the fall if these elements are mot
applied on a continuous basis, c¢r if a
s0il test indicates that either element is
Lovw.
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PROGRAY 3

Fertilizers Containing Slowly Available Nitrogen

{>50% WIN)
Type of Fertllmz@r° Cosplete (N, P20S, K20)
Amoynt, Type of
Time of Fertilizer to Apply,
Application l1bs per 1000 sq. ft.

T G o
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if nggseedwd

September 1 to 28 lbs of 12-8-8 OR
October 15 15 1bs of 20-10-10 OR

{or after over- 8 1bs urea-formaldehyde
seediaqg) PLUS & to 8 1lbs 0-25-25

or equivalent

If Not Overseeded

&

to 8 lbs of 0-25-295
or equivaleant

March 1 to 33 ibs of 12-4-8 OEF

April 15

20 1lbs of 20~-10-10 OR

10 1bs urea-formaldehyde
PLUS & to 8 1bs 0-25-25
or equivalent

= e G e e e e W S
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Program 3-Additjonal Comments

1. The September—Octcober applicatica is
designed to supply 0 to 3 1lbs of anitrogen
per 1600 £g.fte The Barch-April
application supplies 4 1lbs of mitrcgen per
1000 sg.ft.

2. Pertilizers 1listed are only examples of
‘the types of fertilizers needed. Select a
specialty turf fertilizer with a ratio
similar to those listed.

3. If needed to improve color of overseeded
grass, 1 1b of actual nitrogea per 1000
sg. ft. from a gquickly available source
pay be applied im vwinter between November
and February.

4. Phosphate and potash applicatioms should
not exceed 1-1/2 to 3 1bs per year
depending on the level im the soil.

5. Unless overseeded, nitrogen should not be
applied during fall. '

ADDITIONAL INFORMATIORN

Additional information may be obtained from your
local  VPIESU Cooperative  Extension  Office.
Publications available at preseat are:

publication 211. Turfgrass Guide

HA-169. Fertilizer Prograss for HMaintaining
Bermudagrass and Zoysia. '

MA-200. Lawn and Turf Establishment.

Prepared by:

J.R., Hall, IXI, Extension Specialist, Turf

Jo.F. Shoulders, Extension Specialist, Turf

S.J. Donohue, Extension Specialist, Soil and Plant
Analysis
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VIBGINIA POLYTECHNIC INSTITUTE & STATF UNIVERSITY
EXTENSION DIVISIOW SOIL TESTING LABRORATORY
MA=249 April, 1979

; SOLL TEST NOTES
{Supplement to Soil Test Report)

HOTE 19, Vegetable Gardens, Flower Gardens, Roses,
Potted House Plants

VEGETABLE GABDENS
Fertilization

How to Apply - Broadcast the recommended amount of
fertilizer before planting and disk, rctotill,
or spade 5 inches deep into soil.

Tomatoes, Green Peppers, Lima Beamns - If the
garden area has been liberally fertilized in
the past and the soil tests High or Very High
for phosphate and potash, for best results
apply one-half the reconmended amcunt of
fertilizer before planting and the remaining
half after €ruit set. Too much fertilizer
applied early in the spring for these
vegetables will encourage vegetative growth
arnd reduce fruit set.

Sidedressing - Cora and leafy vegetables such as
broccoli, cabbage, celery, kale, lettuce, and
spinach will respond to a sidedress
application of fertiliizer applied between the
rows about one month after plasting. To
sidedress, apply one pound of 10-10-10 or two
pounds of 5-10-5 {or 5-10-10 ) per 100 feet of
row and scratch into the top inch of soil with

a rake.
Lising
Where Less Than 10 Poumds Per 100 Sq.Ft. is
Recommended - Broadcast the reconmended

amount before planting and disk, rototill, or

Page 232



Page 2
spade 5 inches deep into soil.

¥here More Than 10 Pounds Per 100 Sq.Ft. is
Recommended - Disk, rototill, or spade one-
half of limestone 5 inches deep into so0il and
work remainder into the top 2 inches c¢f soil
to insure good germinatiom and =seedling
growth. -

Organic_MHatter

Organic matter loosems and improves the structure
of heavy clay soils. In medium and 1light sandy
soils, organic matter helps +to hold moisture and
nutrients. some sources of organic matter are
peat moss, compost, plant residues, leaf mold,
manure, and sawdust.

To apply orgamic material, mix it thoroughly into
the soil or turn it under at the rate of 30 to 50
pounds per 100 sg.ft. If poultry manure is used,
it should be applied at only ome-half the above
rate since it is usually highly concentrated. If
sawdust is used, increase the recommended rate of
fertilizer by 50% to prevent nitrogea deficiency
since this material tends to reduce or tie-up the
pitrogen available to plants.

FLOWER GARDENS, ROSES
Fertilization

Pre-Plant - Broadcast the recommended amount of
fertilizer before planting and disk, rototill,
or spade 5 inches deep into soil. Avoid
excessive fertilizer application because this
may cause succulent vegetative growth and few
flowers.

For Established Plants - Spread fertilizer evenly
around plants and, if possible, rake into the
top inch of soil without disturbing the root
systen. Ismediately wash off any fertilizer
that comes into contact with foliage.
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Additional Rose Fertilization - Roses require
periodic fertilization throughout the growing
Season to promote new flower development.
Repeat the basic fertilizer application each
ronth from March through August.

Liming
1. Pre—-Plant:

a. Where Less Than 10 Pounds Per 100 Sq.Ft.
is BRecouwmended - Broadcast the reccummended
amount before planting and disk, rototill,
or spade 5 inches deep into soil.

b. #here More Tham 10 Pounds Per 100 Sg.Ft.
is Recommended - Disk, rototill, cr spade
one-half of limestore 5 inches deep into
soil and vork remainder into the top 2
inches of soil to insure good germination
and seedling growth.

2. Tor Established Plants:

a. Where Less Tham 5 Pounds Per 100 Sq.Ft. is
Recommended - Spread 1lime evenly around
plants and, if possible, rake intc the top
inch of soil without disturbing the root
system.  Wash off amny lime that comes in
contact with foliage.

b. Where More Than 5 Pounds Per 100 Sqg.Ft. is
Recommended - Apply the 1lime in several
applications of 5 pounds each at intervals
of approximately 1 to 6§ monmths wuntil the
full amount is applied. Spread evenly
around plants and, if possible, rake into
the top imch of soil without disturbing
the root systen. Hash off any lime that
comes ia comtact with foliage.

HOUSE PLANTS

Potted house plants normally grow well with
minimal care other than periodic watering and
fertilization, provided thay have adequate light
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for normal growtha Common problems in growth of
houseplants are over~fertilization fcausing

excessive fertilizer salts to accumulate in the
soil to toxic levels), over-watering, too little
light, and heavy, compacted soil which results ia
poor drainage and root growth.

Books explaining the fertilizatioan, wvater, aad
1ight requirements of various potted house plants
are available commercially from retail stores or
may be found in your local library. The following
are instructions for peparing soil mixes, and for
fertilizing and liming potted house plaats.

Preparing Soil Hixes

b successful potting mixture should have the right
texture - one that will hold moisture without
becomring vateriogged, and will allow free
drainage. It should be free from soil pests, weed
seeds, and plant diseases. To have these
conditions, a commercially prepared soil mixture
may be best. If not available, egual parts of a
good garden soil and peat moss make an excellent
s0il mixture for potted house plants. To the mix
should be added limestone at 1 tablespoom per 6V
pot, and a 5-10-5 fertilizer at 1 teaspoon per 6w
pot or a 10-10-10 fertilizer at 1/2 teaspoon per
6" pot. Mix thoroughly into the soil-peat moss
mixe

Pertilizing Potted House Plants

Important: Make sure soil is wmoist Dbefore
fertilizing! Do not fertilize when soil is dry as
this will result in root burmne. Apply 1 teaspoon

of 5-10-5 fertilizer f{or 1,2 teaspooa cf 10-10-10
fertilizer) per 6" pot and water thoroughly into
soil. Do not allow fertilizer to come into direct
contact with foliage. Repeat application every 2
months when planmts are actively growing, normally

during the period from March to Hovember. If
other commercial house plant fertilizers are to be
used, follow divections on label. D¢  pot

overfertilize, because this may damage plants.

Page 235



Page 5

Liming_ Potted House Plaats

Host potted house plants grow well at a pH of 6.0
t0o 6 5. Apply the recommended amount of lime
around the base of the plant and scratch into the
upper 1/8 to 172" of scil if possible without
disturbing the root systen.

OTHER INFORMATION

Supplementary Witrogem Information

1 pound of Nitrogen is Supplied by Any One of the
Following Witrogen Fertilizers:

$.3 lbs. of pitrate of soda (16% H)

5.0 1bs. of sulfate of ammonia (20.5% N)
5.0 1lbs. of ANL {20.5% HN)

3.0 1lbs. of ammponium mitrate (33.%% W)
2.2 1lbs. of Urea {45% W)

Fertilizer Substjitution Table
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For Each You Hay Substitute »
10 Lbs. 0f  ~==cecww-- —————— e e e
This Grade Lbs. Analysis Lbs. Analysis

5-10-5 6.3 of 8-16-8 or 5.0 of 10-20-10

or 8.2 of 12-24-12

5=-10-10 = of 6-12-12 or 6.3 of 8-16-16

8.3
or 5.0 of 10-20-20
10-10-10 = 8.3 of 12-12-12 or 7.7 of 13-13-13
or 6.7 of 15-15-15 or 5.0 of 20-20-20
10-5-5 = B.3 of 12-6-6 or 7.1 of 14-7-7
o 6.3 of 16-8-8 or 5.0 of 20-10-10
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ADDITIONAL INFORMATION

additional informatiom may be obtained from your
local YPIESU  Cooperative Extension Office.
publications available at present are:

publication 44. Vegetable Gardeming im Virginia.
MA=56. Growimg Amnual Flowers.

Prepared by:

S.J. Domohue, Extension Specialist, Soil and Plant
Analysis

P.L. Smeal, Extension Specialist, Floriculture and
Nursery Production

Page 237



VIRGINIA POLYTECHNIC INSTITUTE & STATE UNIVERSITY
EXTENSION DIVISION SOIL TESTING LABORATORY
HA=-250 A April, 1979

SOIl TEST NOTES
{Supplement to Soil Test Report})

SOTE 20, Home Shrubs amd Trees.

SHRUBS

No fertilizer is recommended for healthy shrubs
that have a good green color and a moderate rate

of growth. They will usually recieve adequate
nutrients from the soil and the fertilizer which
is applied to the surrounding lawn. Excessive

vigor, which is evident by 1lush green leaves and
long shoot growth, is undesirable.

If shrubs are éxhibiting poor growth, i.e., have
light greesm leaves and short, thinm twigs, apply
fertilizer as follows for more attractive growth:

et e e D PN e > T T D

Tree Height, Amount of 5-10-%5 tc Apply
Feet Pounds Per Shrub
0 -3 | 1/4 {1/2 cup)
4 - 8 /2 {1 cup)
8+ 1 {2 cups)
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Apply the fertilizer uniformly over the roct zone,
starting about 6 inches from the base of the shrub
and extending out about a foot beyond the ends of
the branches. Scratch the fertilizer intg the
mulch or grass with a rake, then water thoroughly.

Apply the fertilizer in early spring about a month
before the average date of the last frost. Do not
fertilize shrubs which are making satisfactory
groatha.
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If you are not sure whether your plants need
fertilizer, wait until they axre im a stage of
active growth about a month or 6§ weeks after the
last spring frost. If shrub growth is poor, apply
fertilizer at the appropriate rate mentioned
above.

TREES

Pertilization is not recommended for healthy trees
with good green color. Adequate nutrients are
usually supplied by the scil amd the fertilizer
which is applied to the surrounding lawne.

If trees are exhibiting poor growth, apply 2 1bs.
{1 quart) of a 5-10-5 fertilizer for each inch of
trunk diameter measured 3 feet above the ground.
Apply the fertilizer 1 month before the average
date of the last frost in springe Broadcast the
fertilizer in a band around the tree, starting
about 2 feet from the trunk and extending out
several feet beyond the ends of the branches.
scatter the fertilizer evemly over this area, then
apply water liberally to wash it iasto the ground.

ADDITIONAL INFORMATION

additional information may be obtained from your
local VPIESU Cooperative Extensionm Office

Prepared by:

S.J. Donohue, Extemnsion Specialist, Soil and Plant
Analysis

P.L. Smeal, Extension Specialist, Floriculture and
Nursery Production
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S01IL TEST MOTES
{Supplement to Soil Test Report)

Home Fruit Trees

Your Soil Test Report provides information on the
amount of lime required for optimur ¢tree growth
and also indicates whether a  ®Complete® or
"Nitrogen-Only® fertilizer will be needed. The
amount of fertilizer to apply is contaimed in this
leaflet.

AT PLARTING

No fertilizer is recomsended at the time of
planting. PFertilizatiom will cause excessive weed
growth {weeds will compete with the young trees
for water) and may also injure the tree if
fertilizer is placed in the hole at plamntinge.

ESTABLISHED IREES

1. Complete Fertilizer Recommepded

If the so0il test report indicates that a
Complete Fertilizer is needed, apply 1/2
1lb. {1 cup) of 10-10-10 fertilizer per
tree for each yvear of tree's age in Harch.
For example, if a tree is 4 years old, 2
ibs. of 10-10~10 will be needed (& years x
/2 1b. o0f 10-10-10 per year = 2 1lbks. of
10-10-10) - Bepeat fertilizer application
in Aprile Do not apply more tham 10 lbs.
of 10-10-10 fertilizer per tree annually.

2. Mitrogen-Only Pertilizer Recommended

If the so0il test report indicates ¢that a
Hitrogep=Only Fertilizer is needed, apply

/4 1b. (T}éméépb of nitrate of soda per
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tree for each year of tree'®s age in Marxch.
For example, if a tree is 84 years old, 1
1b. of nitrate of soda will be needed (4
years x 1/4 1lb. of nitrate of scda per
year = 1 lb. of nitrate of soda). Repeat
fertilizer application im April. Do mot
apply more than 5 1lbs. of nitrate of soda
per tree annuallye.

BETHOD OF FERTILIZER APPLICATION

Scatter fertilizer evenly umnder the tree, starting
about 1¢ from the trumk and extending to Jjust
beyond the tips of the bramches.

ADJUSTING _FERTILIZ
GROUTH

B__RATES FOR INDIVIDUAL _TREE

Annual terminal growth and general vigor of the
individual tree should be used as a guide to
determine whether any modification in fertlizer
application rate will be needed. The average
amount of terminal growth <¢onsidered adequate for
various fruit trees is found in the following
table:

i e U I D Y SO <D T VD D D T T S R IS T

Length of annual terminal
growth considered adegquate
Fruit Species for normal growuth, inches

s = s - > o - -

Bearing Trees Non-Bearing Trees

Apple, pear,
guince,plun, 8 - 10 15 - 20
sour cherry

Peach,
nectarine,
sweet cherry 10 - 1% 20 - 30
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If growth the ‘pr@viﬁus year was excessive:
Eliminate the April fertilizer applicaticn and
make just one fertilizer application in March.

If growth the previous year was short: Make an
additional fertilizer arplication in May for a
total of 3 fertilizer applications {i.€., 1
each in March, April and May).

Note - Avoid over—application! Too much fertilizer
¥ill cause excessive foliage development, poor
fruit growth, and make some fruit species more
susceptible to disecase.

ADDITIONAL INFORMATION

Additional information may be obtained frcm your
local VPIESU Cooperative Extension Cfficea
Publications available at present are:

Publication 10. Tree Fruits in the Home Garden.

Prepared by:

5.J. Donohue, Extension Specialist, Soil and Plant
Amalysis '

D.C. Coston, Extension Fruit Specialist
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YIRGINIA POLYTECHNIC YINSTITUTE €& STATE UNIVERSITY
EXTENSION DIVISION - SOIL TESTING LABORATORY
HA-252 | April, 1979

' SOIL TEST NOTES
{Supplement to Soil Test Report)

NOTE 22. Small Fruits For Home Use

small fruits thrive best in a fertile, sandy loam
soil high in organic matter, but they will give
good returns on the average dJgarden soil under
adequate fertilizatioa and good cultural
practices.

Your soil test report provides informatiom cm the
amount of lime {or sulfur) required for optimunm
plant growth and also indicates whether a
"Complete™ or “Nitrogen—-only® fertilizer will be
needed. Since the amount of fertilizer tc apply
depends on the small fruit to be grown and the age
of the plamt, separate recommendations are listed
in this leaflet for each small fruit.

STRAWBERRI E:

Before Plapting

If soil test rtTeport indicates that a complete
fertilizer is needed, broadcast 1.5 1lb. of
10-90-10 fertilizer (3 cups) per 100 sqg.ft.
Rototill or spade fertilizer 5" deep into soil
before plasting.

If a complete fertilizer is not needed, nitrogen
shouwld be applied at the rate of 1 1b. of nitrate
of soda (2 cups) per 100 sqw ftg ‘to help establish
the new plamting.

ed Strawbercy Patches - Sprisg

Establish

Silt loams, clays, clay loanms - Spring
fertilization is not recommended on these
soils since there is a danger of excessive

@
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growth which results in reduced yield and
poorer quality fruit.

Sandy soils - Due to rapid nutrient leaching on
these soils, Spring fertilizer apgplications
are normally beneficial. If soil test report
indicates that a complete fertilizer |is
needed, apply 2 1lb. of 10-10-10 fertilizer {4
cups) per 100 feet of row directly cver the
roW. Brush fertilizer off plants and,
preferably, apply on a dry afterncon.

If a complete fertilizer is not needed,
nitrogen should be applied at the rate of 1.5
1b. of nitrate of soda (3 cups) per 100 feet
of row directly over the row. Brush
fertilizer off plants and, if possible, apply
fertilizer on a dry afternoon.

Established Strawberry Patches - lLate Summer
lafter picking)

If soil test report indicates that a cemplete
fertilizer is needed, apply 2 1b. of 10-10-10
fertilizer (4 cups) per 100 feet of row directly
over the row. Brush fertiligzer off plants and,
preferably, apply on a dry afternocon.

If a complete fertilizer is amot needed, nitrogen
should be applied at the rate of 1.5 1t. of
nitrate of soda (3 cups) per 100 feet cf row
directly over the row. Brush fertilizer off
plants and, if possible, apply fertilizer cn a dry
afternoon. ‘

GRBAPES

First_ Yeax
Fertilizer is not recommended at the tinme of
planting. However, fertilizer may be applied
about one month after growth has beguna. If the

soil test report indicates that a ccmplete
fertilizer is needed, apply 4 oz. of 10-10-10
fertilizer (1/2 cup) in a circle around each vine
about 12”7 from the trunk. If a complete fetilizer
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is not needed, nitrogen should be applied at the
rate of 2 oz. of nitrate of soda (1/4 cup) in a
circle 12% from each vine. Repeat the fertilizer
application about & weeks later.

Apply fertilizer just before growth begins in the
Spring. If the soil test report indicates that a
complete fertilizer 1is needed, apply 8 ozZ. of
10-10-10 fertilizer (1 cup) in a circle around
each vine about 12% from the trumk. If a complete
fertilizer is not needed, pnitrogen shculd be
_applied at the rate of 4 o0z. of nitrate cf soda
{1/2 cup) im a circle 12" from each vine.

nd_subseguent Years

apply fertilizer just before growth begins in the
Spring. If t+he soil test report indicates that a
complete fertilizer is needed, apply 12 oz of
10-90-10 fertilizer {1 11/2 cups) in a circle
around each vine about 12" from the trunk. If a
complete fertilizer is not needed, nitrogen should
be applied at the rate of 8 oz. of nitrate of soda
{1 cup) in a circle 12" from each vine.

If the average cane growth is oaly 3° cr less,
additional mitrogen may be needed. However, where
proper pruning is practiced aad competition from
weeds and grass is Kkept to a minimum, it is
doubtful that you will @meed to go beyond the
amount recommended.

RASPBERRIES AND BLACKBERRIES

Apply fertilizer when growth begins in Spring. If
the soil test report indicates that a complete
fertilizer is needed, apply 3 1lba of 10-10-10
fertilizer (6 cups) per 100 feet of row. If a
complete fertilizer is not needed, nitrogen should
be applied at the rate of 2 1lb., of nitrate cf soda
{4 cups) per 100 feet of rov.
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First Year

Fertilization of blueberries is not reconmmended at
the time of planting. However, fertilizer may be
applied about one month after growth has been
initiated. If the soil test report indicates that
a complete fertilizer is needed, apply 4 oz. (1,2
cup) of 10-10-10 fertiliger in a circle arocund

each plant about 8% from its base. If a ccmplete
fertilizer is not needed, nitrogen shculd be
applied at the rate of 2 oz. {1/8 cup) of ammoniun
sulfate in a circle 8% from each plant.

Cottonseed meal, an organic fertilizer preferred
by many home gardeners, may be used instead of
ammonium sulfate at the rate of 8 oz. {1 cup) per
plant.

Second and Subsequent Years

Fertilizer should be applied to established
blueberry bushes just before the buds begins to
sWwell each Springe. If the soil test report

indicates that a complete fertilizer is needed,
apply 2 oz. {1/4 cup) of 10-10-10 fertilizer for
each vyear of growth up te a total of 16 oz.
annually. (For example, 1if bushes are U years
old, B 0%z. of 10~10-10 fertilizer will be needed).
If a complete fertilizer 1is not needed, nitrogen
should be applied at the rate of 1 oz. {1/8 cup) of
ammonium sulfate for each year of growth up to a

total of 8 oz. annually. I1f£ desired, cottonseed
meal may be used in place of ammonium sulfate at
the rate of 8 oz. {1 cup} per plant for non-
bearing bushes and 1 1lb. ~ (2 cups) per plant for

bearing bushes. Apply fertilizer in a circle
around each planmt approximately 8% from its base.

CURRANTS_AND_GOOSEBEREILES

Currants and gooseberries are alternate hosts to
the white pine blister rust disease. Since they
are instrumental in the spread of this disease,
their planting is restricted in many areas of
Virginia. Before plamnting either of these fruits,
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contact your local VPI&SU Cooperative FExtension
Agent for regulatioms governing their groduction
and shipment.

Apply fertilizer just before the buds begin *o
swell in the Spring. If the soil test report
indicates that a complete fertilizer is needed,
apply 1 1b. {2 cups) of 10-10-10 fertilizer in a
circle around each plaat about 8" from its base.
If a complete fertilizer is not needed, nitrogen
should be applied at the rate of 8 o%Z. {1 cup) of
nitrate of soda in a circle 8" from each plant.

HMULCHING

Many small fruits are mulched to conserve
moisture, check weed growth and add organic matter
to the soil. Nearly any organic material makes
good mulch-- straw, bhay, pine needles, leaves,
crushed corncobs, peat moOSSs, or saudust. In
general, mulches should be applied ¢to a depth of
about 4" around each plant except for savdust
where 2" is sufficient. In some instances where
the mulch is mixed im with the soil, a temporary
nitrogen deficiency may ocCccur as the mulch begims
to decay. should this occur, it can be guickly
overcome through the applicatioan of 8 oz. {1 cup)
of nitrate of soda to each 100 sg. ft. of rulched
area.

Black plastic may also be used as a mulch if
desired. It serves to conserve moisture and check
weed growth, but does mot add to t+he humus content
of the soil upon deterioration.
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If a recommended fertilizer is not available

locally, one of the following fertilizers may be
substituted:

Reconmended Use Substitute
Fertilizer Substitute ats

10-10-10 5-10~- 5 double recommended rate
10-10-10 5=10-10 double recommended rate
10-%0-10 10- 6= 4 same rate

nitrate ammonium

of soda nitrate /2 recommended rate
ammonium nitrate

sulfate of soda same rate

ammonium ammonium

sulfate nitrate $/2 recommended rate

If you desire to use a fertilizer that is not

listed

check first with your extension
agent before using.
burn foliage or cause excessive foliage grcwth and
often does more harm than good.

ADDITIONAL INFORMATLON

Additional information

local

Improper

may be obtained
Cooperative

fertilizer use nmay

frcm your

Extension Cffice,

Publications available at present are:

Publication 319.

Prepared by:

Small Fruits in the Home Garden.

5.J. Donohue, Exteasion Specialist, Soil and Plant

Analysis

C.R.o 0'Dell, Extension Specialist, Small Fruits

and Vegetable Production
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Form 124

Cooperative Extension Service

;inia Polytechnic Institute & State University

So1l Testing Laboratory

SOIL SAMPLE INFORMATION 'SHEET

FOR

COMMERCIAL CROP PRODUCTION

INSTRUCTIONS: Follow sampling instructions on box. Fill out this sheet as completely as possible. Place check marks (¥)

where appropriate. Use other forms for home lawns, gardens, etc. Send samples to: Extension Agronomist, Soil Testing
Laboratory, Smyth Hall, VPI & SU, Blacksburg, Virginia 24061.

G ‘s N For Office
rower's Name e Use Only
Street, Route  _ _ _ _ _ __ _ _ _ _ _ e Unit Code:
Civy_ o Zip County_ _ _ _ o _
Extra Copy For: (Dealer, etc.) oo CAM
Street, Route oo LRO
City Zip RCH
SAMPLE IDENTIFICATION, ACREAGE RECOMMENDATIONS REQUESTED FOR
Lab No. Your SAMPLE . Crop to be Grown Next Crop

(Leave blank) NUMBER (Up ASC No. of Code - Cod N

to 5 digits) Farm No. Acres (see back) Name ode ame

PAST HISTORY OF SAMPLED AREA

. Last Crop's Last Crop's . . .
Last Crop Yield Fertilizer Last Lime Application
(100 bu/a, Application, 1lb/a Months Rate,
Code Name ete.) N 205 K0 Previous T/A
O — | Do
] o-6 [Jo.-1.0
] 7-12 120
—— e~ -—— - [J13-18 [(J2.1-3.0
[Jis+ 3.0+
SOIL INFORMATION OTHER INFORMATION
Soil Type ' Slope Soil Will Special
Prod. ) ASC Tests
Sandy (S Level (L) Me o
Loamngg Soil Name Slight (5) Croup ag:r“ Cost- Needed?
Clayey(C) Moderate (M) (see Used? Share (see
Organic(0) Steep(St) back) sect back)

O
(Ju
[(Ji
T

NOTE any unusual conditions of soil or crops
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CROP _CODES (Insert crop no. & name on | ront of form)

Field Crops ‘ 39. Tall CGrass Pasture Commercial Turt Production
I. Corn(Grain), No Till 40. Grass-Clover Pasture(0-25% Legume) B0. Putting Greens, Bentgrass
2. Corn(Grain), Conventional 4l. Grass-Clover Pasture(25%+ lLegume) 8l. Putting Greens, Bermudagrass
3. Corn(Silage), No Till 42. Native Pasture(0-25% Legumc) ' 82. Tees, Bentgrass
4. Corn(Silage), Conventional 43. Native Pasture(25%+ Legume) 83. Tees, Bermudagrass
5. Grain Sorghum 44. Tall Crass-Hay 84. Fairways-Ky Bluegrass,Fescue
6. Wheat 45. Stockpiled Tall Fescue 85. Fairways-Bermudagrass
7. Barley : 46. Bermudagrass-Pasture 86. Athletic Fields-Ky Bluegrass,Fescue
8. Oats 47. Bermudagrass-Hay 87. Athletic Fields-Bermudagrass
9. Rye{(Grain or Silage Only) 88. Industrial Lawns-Ky Bluegrass,Fescue
10. Soybeans Commercial Vegetable Crops 89. Industrial Lawns-Bermudagrass
11. Small Grain-Soybean 50. Asparagus-Nonhybrid Strains 90. Sod Production-Ky Bluegrass,Fescue
Double Crop Potation 51. Asparagus—-New Hybrids 91. Sod Production-Bermudagrass,Zoysia
12. Small Grain-Grain Sorghum 52. Beans, Lima
Double Crop Rotation 53.- Beans, Snap . Commercial Forest Tree & Fruit Crops
13. Peanuts 54. Broccoli, Cauliflower 95. Apples
14. Cottomn 55. Cabbage 96. Peaches
15. Tobacco, Flue-Cured 56. Brussel Sprouts, Collards 100. Christmas Trees
16. Tobacco, Dark-Fired 57. Cucumbers 101. Fir, Spruce Establishment
17. Teobacco, Sun~Cured 58. Muskmelons 102. Fir, Spruce Maintenance
18. Tobacco, Burley 59. Onions, Bulbs 103. Fir, Spruce Nursery
60. Onions, Scallions 104. Fir, Spruce Seed Orchard
‘orage Crops-Establishment 61. Peas 105. Hardwood Establishment
30. Alfalfa, Alfalfa-Grass 62. Peppers 106. Hardwood Maintenance
31. Red Clover-Grass 63. Potatoes, White 107. Hardwood Nursery, Black Walnut
32. Tall Grass-Ladino Clover 64. Potatoes, Sweet ) 108. Hardwood Seed Orchard
33. Tall Grass(Orch'grass,Fescue,etc) 65. Pumpkins 109. Pine Establishment
34. Bermudagrass 66. Spinach 110. Pine Maintenance
35. Sorghum~Sudan, Millet, Sudan 67. Squash 111. Pine Nursery
36. Small Grains With Winter Annual 68. Strawberries L12. Pine Seed Orchard
Legumes For Hay or Grazing 69. Sweet Corn-Fresh Market
' : 70. Sweet Corn-Processing Other Crops
‘'orage Crops-Maintenance 71. Tomatoes-Fresh Market 199. Insert "199" and crop name
37. Alfalfa, Alfalfa-Grass 72, Tomatoes-Proc., Multiple Harvests on other side
38. Red Clover-Grass Hay 73. Tomatoes-Proc., Machine Harvest

74. Watermelons

pecial Tests - The Soil Testing Laboratory offers up to five additional special tests that are applicable under certain
onditions or for certain areas of the state. For information on the special tests that may be needed for your 'area, contact
our Extension agent.

sing Soil Productivity Groupings - The soils in Virginia have been carefully evaluated and placed into one of four cat-
gories according to their productive potential for the specific field or forage crop to be grown. Productivity Group I
oils are considered most productive, Group II-above average, Group IIl-average, and Group IV-below average in yield.

To effectively use Soil Productivity Groupings for a customized fertilizer recommendation, your soil must be identified
ccording to its name and slope phase and entered onto this form. When this is done, there is no need to check a specific
21l Productivity Group on this form as the soil wiill automatically be placed into the proper productivity grouping by our
smputer for calculating the recommendation. Information on the soils on your farm may be obtained from a SCS Farm Map, a
dunty Soil Survey Report, or from your local Extenslon office.

1 Absence of Soil Name - The chart below glves long-term average yield levels for the various Soil Productivity Groupings

1 the absence of specific information on your soil name, you can mark the Soil Productivity Group on the front of this form
rresponding to your expected yield level. However, use of soll name where possible will eliminate any guess work in
:lecting the proper Productivity Group.

Seil Tall Grass Hay
‘roductivity Corn, Corn, Crain Alfalfa Red Clover- Tall-Grass~ Native
Group* Silage Gr. Sorghumt Wheat Barley Soybeans  Hay Lrass lay  Clover Pasture Fasture
T/A e BWLAL R V4. W
1 T 135+ 60+ 80+ B8O+ 35+ C 4.5+

11 18-22 110-135 50-60 60-80 60-80 30-35 3.75-4.5

IIT 14-18 90-110 40-50 50~60 40-60 25-30 3.0 -3.75

v 10-14 <90 30-40 35-50 30-40 18-25 2.25-3.0

rops not listed have, in general, a high cash value and require abundant fertilizatio
instances, Soil Productivity Groups are not used.

or small grain-soybean or small grain-grain sorghum double crop rotations, use the yield levels listed under the small
grain category to determine the Soil Productivity Group.

The Virginia Cooperative Extension Service by 1aw and purpose is dedicated to serve all peaple on an equal and nondiscriminatory
basis. An Equal Opportunity/Affirmative Action Employer

Issued In furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, and September 30, 1977, in cooperation with
the U.S. Depariment of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative Extension Service, Virginia Poly-
technic Institute and State University, Blacksburg, Virginia 24061; M.C. Harding, Sr., Administrator, 1890 Extensicn Program,
Virginia State College, Petersburg, Virginia 23803.
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Ext. Form 125
Cooperative Extension Service
Virginia Polytechnic Institute & State University

.21l Testing Laboratory

SOIL SAMPLE INFORMATION SHEET
FOR
HOME LAWNS, GARDENS, FRUITS, AND ORNAMENTALS

INSTRUCTIONS: See other side for sampling instructions. Fill out this form as completely as possible. Place
check marks(v)where appropriate. Be sure to £ill in both plant name and code number. Use other forms for com-
mercial crop production,Send samples to: Soil Testing Lab, Smyth Hall, VPI & SU, Blacksburg, Virginia 24061.

H r's Name For Office
omeowner 'S Name_ e e e e Use Only. .

Street, Route e e Unit Code:
city Zip County i}
Extra Copy For: (Landscaper, etc.) oo caM
Street, Route_ _ _ e e LRO

city Zip_ RCH

SAMPLE IDENTIFICATION CROP OR PLANT INFORMATION
Plant to be Grown
Lab No. Your SAMPLE NUMBER -

{(Leave blank) Code

Up to 5 digit
(Up to igits) (see back)

Name

PAST HISTORY OF SAMPLED AREA

Last Fertilizer Application- Last Lime Application
Amount Apﬁlied Months Amount Applied
Fertilizer Used Pounds : Pounds Previous Pounds b Pounds
per CR per per OR per
100 Sg.Ft. ! 1000 Sq.Ft. 100 Sqa.Ft. ! 1000 _Sq.Ft.
] ]
[ vone o L o O-- 0o ' Oo
[]s-10-5 [Jo.1-1.0 ' [Ji-10 [Jo-6 Oi-s v [Jro-s0
i i
[Jio-10-10 [Ji.1-2.0 ; [(Jri-20 J7-12 [Je-10 v [Js1-100
- [Jrurt Type J2.1-4.0 ' [J21-40 [J13-18 Jri-1s : [Jio1-150
!
[Jother [Ja.0+ v [Jaos []1s+ [J1s5+ v [Jiso+
1 I
"OTHER INFORMATION
Soill Type Special '
Sandy (8) Tests NOTE Any Unusual Conditions of Soil or Crops
Loamy (L) (Agent
Clayey (C) use only)
s
R N
e | ===~ | —m - - - -~ =~~~ - - - - m - m - o — s




page 254

CROP_CODES

{(Insert code no. & crop name on front side)
Lawn ~ Kentucky Bluegrass or Fescue Frults ‘ Shrubs & Trees
201. Establishing New Lawn 220. Apples 240. Azaleas
202. Maintaining Lawn, 221. Blackberries 241. Andromedas
Repair of Bare Spots 222. Blueberrie:s 242 . Camellias
223. Currants 243, Laurel
Lawn -~ Bermudagrass or Zoysiagrass 224 . Gooseberrics 244 . Rhododendron
203. Establishing New Lawn 225. Grapes 245. Other Shrubs
204, Maintaining Lawn, 226. Nectarines 246. Trees
Repair of Bare Spots 227. Peaches
228. Pears Other Plant Species
Garden 229. Plums 250. Potted House Plants
210. Vegetable Garden 230. Quince 299. Other (Imsert 299"
211. Flower Garden 231. Raspberries ) and plant name on
212. Roses 232. Sour Cherrv other side)

233. Strawberrics
234. Sweet Cherry

Important:

For test results to be meaningful, extreme care must be used when soil samples are taken. Each sample
represents many tons of soil in your lawn or garden. Test results cannot be any more accurate than the
sample submitted to the laboratory. Do not take samples when the soll is extremely wet.

Sampling Instructions:

VAEN W YT I |

AR . T ' sample D

Sampling With Trowel, Shovel or Spade ' Lawn Sample F

Divide your lawn or garden into sampling areas. Fach area should be uniform in the kind of so0il and in the
past fertilizer and lime treatment it has received. An example would be separate samples (areas) for {ront
and back lawns. For shrubs and trees, select an area from the trunk to the outer edges of the branches
Take a separate sample from each area as shown in the diagram below. The following procedure should be
followed for each sampling area: :

A - Take samples with a trowel, shovel, spade, or auger. Make a vertical cut 4" deep for lawns, or to plowing
depth for gardens, and push the soil aside. Then cut a thin slice from the side of the opening that is
of uaiform thickness, approximately 2" in width, and extending from the top of the ground to the depth of
the cut. Scrape away or discard any surface mat of grass ovr litter and place the slice of soil into a
clean bucket or other container. This sampling procedur: should be followed in 10 or more different
locations within each sampling area, each time placing the resulting soil in the same container, giving
you a composite sample.

B - Thoroughly mix the soil from the composite sample and then £ill the sample box to the top from the mixture.
Fill in the information requested on the side of the sample box, including sample number, complete the
other side of this sheet, and send sample and sheet to the Soil Testing Laboratory.

Annual Flower 7
(o]
% Samplie B b
How To Take Composite Samples - 8-E .
of Each Bed or Section i . =
- _J&Sample A Sample L—ié 3
. o
w

Lawn Sample E N
)ﬁ;‘m%mk%ﬂ

=4 ¢ / \ »
- @ @ HOUSE

.3
. - 0. . ~ D
. = . ’ 4 hrubs

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nond1scr1m1natory

basis. An Equal Opportunity/Affirmative Action Employer

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, and September 30, 1977, in cooperation with
the U.5. Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative Extensicn Service, Virginia Poly-
technic Institute and State University, Blacksburg, Virginia 24061; M.C. Harding, Sr., Administrator, 1890 Extension Program,
Virginia State College, Petersburg, Virginia 23803.



Ext. Form 126

Cooperative Extension Service
Virginia Polytechnic Institute & State University
3il Testing Laboratory

SOIL SAMPLE INFORMATION SHEET
FOR

page 255

COMMERCIAL GREENHOUSE AND NURSERY PRODUCTION

INSTRUCTIONS: See other side for sampling instructions. Fill out this sheet as completely as
possible., Place check marks (V) where appropriate. Be sure to fill in both crop to be grown and
code pumber. Use other forms for home lawns, gardens, and commercial field crop production.

Send samples to: Soll Testing Laboratory, Smyth Hall, VP & SU, Blacksburg, Virginia 24061.

Grower's HName

ciey. Zip County
Extra Copy For:

Street,Route

Ciew Zip

For Qffice
Use Only

Unit Code:

CAM

LRO
RCH

SAMPLE IDENTIFICATION

CROP_OR PLANT INFORMATION

Lab No. Your SAMPLE NUMBER Plant to be Grown
(Leave blank) (Up to 5 digits) Code Name
. {see back)
OTHER INFORMATION
Last Lime Applicatien
(For fieldogrown Soil Information
nursery stock only) Field Soils ' Bench, Pot Soils Special
m Sandy (S OR 1:1 Soil-Light~ Tegts
Months Rate, LoamyéL; weight Mix(%:l) Needed?
Previous T/A Clayey(C)
Organic (0) Soilless Mix(S)

[Jo
[Jo.1-1.0
[]i.1-2.0
[]2.1-3.0
3.0+

e o wn wm wm es wm @ e | aw = o=

NOTE Any Unusual
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CROP CODES
(Insert code no. & crop name on front side of form)

GREENHOUSE PRODUCTION NURSERY PRODUCTION -
Cut Flowers Other Plants ‘ 351. Field Grown--Acid-Loving
301. Carnations 320. Bedding Plants Plants
302. Chrysanthemums 321. Foliage Plants ' 352. Field Grown--Non Acid-
303. Snapdragons 322. Hanging Baskets Loving Plants
323. Vegetable Transplants 353. Container Grown--Acid-
Pot Plants 399. Other (Insert ''399" Loving Plants
310. Azaleas & crop name on other 354. Container Grown--Non Acid-
311. Chrysanthemums side) : Loving Plants
312. Lildies ‘ - 399. Other (Imsert ""399" & crop
313. Poinsettias name on other side)

SAMPLING INSTRUCTIONS - BENCH, POT SOILS

Important:

For test results to be meaningful, extreme care must be used when samples are taken.
Test results cannot be any more accurate than the sample submitted to the laboratory.
~ Sample before watering benches or pots. Do not sample when the soil is extremely
wet.
Sampling Benches:
Using a clean trowel or sampling tube, take 8 to 1Q cores of soil per 100 foot
bench in a random fashion. The mulch and top %" of soil should be scraped away.

Sample to the full depth of the soil in the bench. Thoroughly mix all cores from
one bench to make one composite sample. '

Sampling Ground Beds, Soil Bins, Potted Plants:
Sample ground beds in the same manner as bench soils to a depth of 6-7". For soil
bins, take 8 to 10 cores per bin for the composite sample. For potted plants,
remove one core of soil from 8 to 10 pots and mix to make one composite sample.

Preparing the Sample for Shipping:
After thoroughly mixing the composite sample, fill the sample box to the top from
the mixture. Fill in the information requested on the side of the sample box,

including sample number, complete the other side of this sheet, and send sample
and sheet to the Soil Testing Laboratory.

SAMPLING INSTRUCTIONS - FIELD SOILS
See instructilons on side of soil sample box.

The ¥irginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory
basis. An Equal Opportunity/Affirmative Action Employer

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, and September 30, 1977, in cooperation with

the U.S. Department of Agriculture. M. R. Van Dresser, Dean, Extension Division, Cooperative Extension Service, Yirginia Poly-
technic Institute and State University, Blacksburg, Virginia 24061; M.C. Harding, Sr., Administrator, 1890 Extension Program,
Virginia State College, Petersburg, Virginia 23803,
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Ext. Form 127
Cooperative Extension Service

Virginia Polytechnic Institute & State University

11 Testing Laboratory

SOIL SAMPLE INFORMATION SHEET |
FOR PLEASE PRINT

SURFACE MIMED AREAS Tomow

INSTRUCTIONE: Follow sampling imstructions on box. Fill out thie sheet as completely as possible. Place check marks (V)
where appropriate. Use other forms for non-surface mined sreas. Send samples to: Extension Agronomist, Soil Testing
Laboratory, Smyth Hall, VPI & SU, Blacksburg, Virginia 24061}.

Grower's Name _  _ _ _ _ _ _ _ _ _ For Office
———————————————————————— U Onl
Street, Route o e — ibliubivatd
Unit Code:
City Zip County_ _ o _ .. —
Extra Copy For: (Dealer, etc.)_ _ _ _ _ _ _ _ _ _ _ _ _ . . _ e CAM
Street, Route . _ _ _ e = LRO
Z1
Ciey P e RCH
SAMPLE IDENTIFICATION, ACREAGE k RECOMMENDATIONS REQUESTED FOR
Lab No. ;E;;E;A?zﬁE Permit No. of Crop to be Grown Next Crop
. Cod
(Leave blank) to 5 digits) No Acres LseeobECRl Name Code Name
{
PAST HISTORY OF SAMPLED AREA
Last Crop's Last Crop's ,
Last Crop Yield Fertilizer Last Lime Application
(100 bu/a, ’
Code Name etcu)a N Ap lica;ion, lb/a Months Rate,
- 205 K,0 Previous T/A
O-— | Oo
[Jo-e [Jo.1-1.0
[] 7-12 D200
_________________ [hs-18 [J2.1-3.0
[(Jis+ ERS
SOIL INFORMATION OTHER INFORMATION
1 .
Scil Type Slope Will Special
Sandy (5) Level (L) ) M Tests
Loamy (L) Soil Name Slight (5) a‘g:“ Needed?
Clayey (C) Moderate (M) " (see
Steep(St) Used? Back)
L)s 0 N [ S
O Os T
e e o« | 1
| O s | o
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CROP CODES(Insert crop no. & name on fromnt of form)

Instructions: Select the appropriate crop(s) from the following list and insert code number & crop name on the front
side of the form. (For information on grass & legume establishment mixtures, refer to Reclamation Manual.)

Field Crops . Grasses & Legumes-Establishment(Seeding) 462. Peppers
401. Corn(Grain), No Till 420. Frosion Control Mixtures 463. Potatoes, White
402. Corn(Graia), Conventional 421. Hay & Pasture Mixtures 464 . Potatoes, Sweet
403, Corn(Silage), No Till 422. Critical Area Mixtures ) 465. Pumpkins
404, Corn{(Silage), Conventional 423. Temporary Cover Mixtures 467. Squash
406. Wheat 468. Strawberries
407. Barley Forage Production~Maintenance 469. Sweet Corn-Fresh Market
408. Oats 437, Alfalfa, Alfalfa-Grass 471, Tomatoes~Fresh Market
409. Rye 438. Red Clover-Grass Hay
410, Soybeans ) 439. Tall Grass Pasture Other Crops
411, Small Grain-Soybean 440, Grass—-Clover Pasture(0-25% Legume) 488. Industrial Lawns
Double Crop Rotation 441 Grass-Clover Pasture(25%+ Legume) 495. Apples
412, Small Grain~Grain Sorghum 444, Tall Grass-Hay 496. Peaches
Double Crop Rotation 445, Stockpiled Tall Fescue
For Crops Not Listed
Commercial Vegetable Crops 499. Insert 499" & crop name
457. Cucumbers on other side

458, Muskmelons

Special Tests - The Soil Testing Laboratory offers up to five additional special test that are applicable under
- certain conditions or for certain areas of the state. For information on the special tests that may be needed for
your area, contact your extension agent.

Collecting Spoll Samples - Spoil samples, improperly taken, often are misleading and can lead to poer germination,
seedling growth, and vegetative cover. A sample welghs about one-half pound. A careful job of collecting semples must
be done in order for such a small sample to adequately represent several acres of spolil. To obtain & representative
sample, it 1s necessary to collect (in a clean plastic bucket) 15 to 20 subsamples of about the same quantity. Depth
of sampling should be 4 to 6 inches. A small pick and/or mattox is the best tool for collecting spoil samples. The
area represented by one sample should not be more than about 5 acres, depending upon uniformity of the spoil. In
sampling spoil, collect subsamples that are more or less uniform in color, rock material, and amount of soil. If you
think a certain area will be difficult to revegetate, sample it gseparately from those adjacent to it. Spoil slopes
should be sampled separately from bench areas.

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, and September 30, 1377, in cooperation with
the U.S. Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative Extension Service, Virginia Poly-
technic Institute and State University, Blacksburg, Virginia 240613 M. C. Harding, Sr., Administrator, 1890 Extension Program,
Virginia State College, Petersburg, Virginia 23803.

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory
basis. An Equal Opportunity/Affirmative Employer
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COOPERATIVE EXTENSION SERVICE

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY

D |FaRM| OF | SOILTYPE |SLOPE|PROD ERTILIZATION, ib/A|  APPLICATION
No. No. GROUP NAME [VIELD| N | Py0s|KeO | pgey | T/A
LAB TEST RESULTS
SOIL 3 K Co Mg OM S5 NOy- N Zn Mn
pH ib/A Ib/A ib/& Ib/A %o ppm ppm ppm ppm

FERTILIZER AND LIMESTONE RECOMMENDATIONS-

An Ecﬁuw?mml S@mém 06 sm Vmgmm P@wmchnw inati suu cmd State University , and Vwmma State College,

ek e

- [ SRR |

I amal o oemesande

P anoneet i@a




page 260

EXPLANATION OF SYMBOLS, ABBREVIATIONS

1b/A - Pounds per acre Ca - Calcium
T/A - Tons per acre Mg - Magnesium
N - Nitrogen OM - - Organic Matter
P - Phosphorus © 58 - Soluble Salts
P, O5 - Phosphate NOB—N - Nitrate Nitrogen
K - Potassium Zn - Zinc

: Kzﬂ - Potash Mn - Manganese

- SOIL TEST RATINGS

The soll test ratings indicate the relative availability of nutrients to the plant and are interpreted as
follows: L = Low, M = Medium, H = High, V{ = Yery High, EH = Excessively High (Soluble Salt test only), DEF =
Deficient, SUFF = Sufficient. Plants almost always respond to fertilizer for soils testing Low, sometimes for
soils tosting Medim, and do not usually respond for solls testing High or Very High.

FERTILIZER RECOMMENDATIONS

Fertllizer recommendations for commercial field and forage crops have been made for the next two crops in
the rotation where two crops were specified. If ylelds for the first crop are considerably above or below
average, it is advissble to re-test the soil before the second crop to determine any significant changes in
the soll's fertility status.

For other crops, except where moted, the fertilirer recommendations may be used for the same crop for two
to three years. After this time, it is advisable to re-test the s0ll to determine if significant changes have
occurred in nutrient levels. It should be noted that, due to the varlability associated with sampling, fer-
tilizer applicarion rates may be varied plus or minus 107%.

LIME REQOMMENDATIONS

The lime recommendations are for a single application which will last from two to three years. After this
riod of time, the soil should be re-tested. Do not overlime! Too much can be as harmful as roo little, " For
Eﬁst results, lime should be applied, where possible, several months shead of the crop to be planted to allow
time for wore complete soil reaction.

SOII. TESTING FOR ESSENTIAL ELEMENTS

Extensive research has been and continues to be conducted for those essential plant elements for which soil
tests are not presently offered. It is the philosophy of the VPI&SU Soil Testing Program to offer a soil test
if 1) ceficiencies have been observed on crops in Virginia and 2) suitable soil test methods have been developed,
under Virginia conditions, to reliably predict crop response to a given nutrient. In instances where defi-
clencies, or soil test methods compatible with Virginia soils, have not been found, the soil testing program will
ot offer tests for these elements. The tests presently offered by the laboratory (and the general reconmenda-
tions made for certain trace elements in cases where good soil test mothods have not been found) are based on
the most current findings in soil-nutrient relationships and crop nutrient needs in Virginia.

OONVERSION FACTORS (Some Values Are Approximate)

acre = 43,560 square feet

ppm = 1 part per million

pound of 5-10-5, 5-10-10 or 10-10-10 fertilirer = 2 cups

pound of ground limestone or ground dolamtic limestone = 1.5 cupy
pound of alumnum sulfate or magnesium sul fate = 2.5 cups

pound of sulfur = 3.3 cups

quart = 2 pints = 4 cups

pint = 2 cups = 32 tablespoons

tablespoon = 3 teaspoons

bushel = 1.25 cubic feet .
100 square feet = 5 feet x 20 feet, 10 feet x 10 feet, 2 feet x 50 feet
1000 square feet = 50 feet x 20 feet, 10 feet x 100 feet, 25 feet x 40 feet
Pounds per 100 square feet x 436 = pounds per acre

Pounds per 1000 square feet x 43.6 = pounds per acre

founds per acre x 0.0023 = pounds per 100 square feet

Pounds per acre x 0.023 = pounds per! 1000 square feet

Ll e el e e e e



