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COVER CROP TREATMENT

Cover crops, to be most effective, like other
crops, require proper care and attention. On all
soil experiment fields in Kentucky, outside the
Central Bluegrass region, and on hundreds of
demonstrations conducted by farmers in cooper-
ation with the College of Agriculture, the appli-
cation of liming materials and superphosphate
profitably increased the growth of cover crops.
Even within the Bluegrass region, much of the
land responds to lime and phosphate treatment.
The application of these materials also benefits
the crop which follows the cover crops.

When legumes are used for cover crops and
these have not previously grown on the particu-
lar field, the seed should be properly inoculated.
Directions for doing this may be obtained from
the county agent.

Many farmers fail to sow sufficent seed ol
cover crops and do not sow them early enough
to obtain sufficient growth before winter; there-
fore, the following seeding rates and dates are
recommended:

Kind Date Rate

Rye Aug. 20—Oct. 1 6- 8 pecks
Wheat Oct. 5—Oct. 15 5- 6 pecks
Barley Aug. 20—Sept. 20 6- 8 pecks
Crimson clover July 20—Aug. 20 15-20 lbs.
Vetch July 15—Oct. 15 30-40 1lbs.

No treatment. Lime and phosphate.

PLANT COVER CROPS!

Reduce erosion
Reduce leaching
WHY? Provide feed
Enrich the soil
Increase profits

Rye
Wheat
Barley
5 )
WHAT? Crimson clover
Vetch
and others

Following:
Corn
Tobacco
WHERE? Soybeans and cowpeas
All other cultivated crops
Lespedeza seeded without
a grass

As soon as
WHEN? preceding crop

is harvested

Cover crops will not do it all—

Other essentials of good soil management are:
Use of lime and fertilizers where needed.
Use ol terraces where needed.

Maintaining large percent of farm in grass
and legume mixtures.
Proper use of farm manure and crop resi-
dues.
Strip cropping and contour furrowing and
cultivation where needed.
For further information consult your County
Agent, or write to the Kentucky Agricultural
Experiment Station, Lexington, Kentucky.
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Cover Crops
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COVER CROPS

By WM. C. JOHNSTONE
Field Agent in Agronomy

COVER CROPS PROTECT THE SOIL

The term, cover crop, as used here, means a
crop grown during fall and winter to provide a
protective covering to land which otherwise
would be bare. The crops commonly used for
this purpose are wheat, rye and barley. Crimson
clover, vetch and other winter crops are some-
times used.

The failure to use cover crops in Kentucky
has been the major factor contributing to the
loss of soil and plant food. Tt is estimated that
this loss in Kentucky exceeds 35 million dollars
annually. It is further estimated that over 1,-
000,000 acres of land in this State, or one fifth
of the cultivated land, have been so badly eroded
as to render them unfit for farming, and another
million acres are rapidly reaching that point.

Cover crops not only prevent erosion but ex-
periments conducted at the Kentucky Experi-
ment Station show that they also reduce the loss
of plant food by leaching. The loss of nitrogen,
one of the most expensive plant foods, was over
twenty-five times greater on unprotected soil
than where a cover crop occupied the land dur-
ing the winter.

It has been estimated that it requires hun-
dreds of years for nature to produce one inch of
soil from parent rock. This amount is some-
times lost in one year by leaving the land un-
covered thru the winter. It is to prevent erosion
that cover crops are of greatest importance. The
slogan used by paint manufacturers, “When you
save the surface, you save all” applies very forci-
bly to soil. Cover crops save the surface soil
from being washed away.

From information furnished by over 100,000
farmers cooperating with the Agricultural Con-
servation program in 1936 it is evident that of
3,100,000 acres of land in Kentucky normally
used for the cultivation of crops that leave the
land bare during the winter, 2,400,000 acres, or
78 percent, are left unprotected thru the win-
ter. It is clear. therefore, that the growing of
cover crops is of prime importance in Kentucky's
soil-building and soil-conserving program,

COVER CROPS FURNISH FEED

A very important value of cover crops which
is often” overlooked is the excellent pasturage
which is furnished. All cover crops, when prop-
erly handled, furnish a large amount of early
spring pasture; and the cereals, when seeded
early, furnish excellent fall pasturage and often
may be pastured thruout the winter. Kentucky
sheep growers consider a good small grain for
fall, winter and early spring pasture essential to
profitable sheep production. Good fall, win-
ter and spring pastures also lower the cost of
production of hogs, beef, poultry and dairy prod-
ucts by decreasing the amount of concentrates
and roughages required. In at least some cases,
rye five inches high is slightly richer in nutrients
than alfalfa of the same height.

Winter cover crops should not, however, be
the sole feed for livestock. They should be con-
sidered as valuable supplements to a suitable
grain and roughage ration. Small grains may be
pastured to a moderate extent and then harvest-
ed for grain with little or no lowering of yield,
or they may be used as winter pasture and then
allowed to mature for feeding down with live-
stock. Especially is the hogging down of wheat
or barley considered an economical practice.
Even if considered only for their feeding value,
the planting of cover crops becomes an essential
part of a good farm-management program.

Caused by the lack of protective covering.

COVER CROPS IMPROVE THE SOIL

Besides protecting the soil against leaching
and erosion during the winter, cover crops, when
turned under, add organic matter to the soil and
thus increase the amount of water the soil can
absorb, thereby further reducing erosion. Le-
gume COVer crops, such as vetch and crimson
dlover, add considerable nitrogen to the soil
when used [or green manure. Cover crops
turned under before 15 inches high usually great-
ly increase the yields of crops which follow them.
It may be said that trying to increase the fertili-
ty of cropped land with fertilizers without the
use of cover crops is like trying to fill a barrel
with the bung left out.

One of the principal uses of a winter-grain
cover crop is as a nurse crop for grasses and le-
gumes in changing a field from cultivated to sod
crops. In this case, the grasses, except, perhaps,
orchard grass, should be sowed in the fall, on the
cover crop, and the legumes in the early spring.
The cover crop may be left for harvest or may
be grazed off; the latter practice is frequently
better for the young grass and clover, especially
if the cover crop makes a heavy growth.

UNCoveRED \
CULTIyATED

* FARM LAND l’

Plug the hole with cover crops.




amounts representing equal money values pro-
duced slightly smaller yields when used with
limestone, and slightly larger yields when used
without limestone than has superphosphate.

The last illustration also shows the average
annual value of gains per acre for pasture
grazed with steers on the Princeton farm, valu-
ing beef at 8 cents per pound. The average an-
nual value of the gain per acre on the check, or
untreated field, was only $3.78, while on the
limed and phosphated land the average annual
value of the gain was $11.97 per acre.

LIME AND PHOSPHATE IMPROVE QUALITY
AND AID IN SOIL CONSERVATION

Results of experimental work show that lime
and phosphate treatment improves the quality
of the various crops. It lessens the proportion
of inferior corn ears and wheat heads, resulting
in more plump grains of both corn and wheat.
It increases materially the growth of both clovers
and grasses in hay and pasture fields, thus hold-
ing in check the growth of wild grasses, weeds
and bushes. Finally, lime and phosphate treat-
ment increases the content of minerals and pro-
tein in crops, especially legume crops, thereby
increasing their feeding value.

Another effect is that there is a large accumu-
lation of lime and phosphate in the treated land

ANNUAL VALUE OF CROPS AND PASTURE
PER ACRE
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PASTURE

and, on the basis of earning capacity, it is worth
two or three times as much per acre as the un-
treated land. Again, these materials not only
increase the vegetative growth above the ground
but they develop in proportion the root systems
of plants, thus aiding in preventing soil erosion
by producing a good ground cover and increas-
ing organic matter.

HOW TO USE LIME AND PHOSPHATE

The best time to spread liming materials and
phosphate is when land is being prepared for
planting crops, as they can then be more thoroly
mixed with the soil. However, they may be
profitably used as a top dressing on small grain,
hay and pasture crops. Especially is this true of
phosphate. Phosphate can be very conveniently
spread thru the fertilizer attachment on the
grain drill when seeding small grain.

Many farmers in Kentucky are using heavier
applications of limestone than is necessary. Two
tons per acre is sufficient on most soils unless the
land is being prepared for alfalfa. Then 3 or 4
tons per acre may be used. Many farmers, on
the other hand, do not use as liberal applications
of phosphate as they should.

LIME AND PHOSPHATE WILL NOT DO IT ALL

Other essentials of good soil management are:

Use of cover crops.

Use of terraces where needed.

Maintaining large percent of farm in grass
and legume mixtures.

Proper use of farm manure and crop
residues. Potash also may be needed for
some crops on some soils.

Strip cropping and contour furrowing and
cultivation where needed.

For further information, consult your County
Agent, or write to the Kentucky Agricultural
Experiment Station, Lexington, Kentucky.
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LIME AND PHOSPHATE
FOR KENTUCKY SOILS

Limestone and phosphate No limestone or phosphate

LIME AND PHOSPHATE—
Increase Crop Yields
Ensure Greater Profits
Improve Quality of Crops
Aid In Soil Conservation

EXTENSION DIVISION, COLLEGE OF AGRICULTURE
University of Kentucky, Lexington, Kentucky
Tuomas P. CoopPEr, Dean and Director

Published in connection with the agricultural extension
work carried on by co-operation of the College of Agriculture,
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in the Act of Congress of May 8, 1914.




KENTUCKY SOILS NEED LIME
AND PHOSPHATE

By S. C. JONES

More than three-fourths of the land in Ken-
tucky is deficient in both lime and phosphate.
In fact, practically all the land outside the Blue-
grass region, if it has not prcviously been treated
with lime and phosphate, respouds proﬁtably to
such treatment. Within the Bluegrass region,
most of the land responds to lime and much of
it to phosphate. Probably half of it needs both
for profitable yields. Proof that Kentucky soils
are lacking in both lime and phosphate is furn-
ished not only by the chemical analyses of thou-
sands of samples, made by the Kentucky Experi-
ment Station, but also by 10 to 25 years’ results
from ten experiment fields in different parts of
the State, (the basis for the illustrations in this
leaflet) and by the results of hundreds of lime
and phosphate demonstrations conducted by
farmers cooperating with county agents in all

parts of the State.
Lime and
Phosphate
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LIME AND PHOSPHATE INCREASE CROP
AND PASTURE YIELDS

Many years’ results from ten outlying experi-
ment fields show marked crop increases from
limestone alone and from phosphate alone, but
the increases on land treated with both lime-
stone and phosphate are much greater. For ex-
ample, limestone alone increasd the yield of
corn 6.9 bushels and phosphate alone 9.5 bushels
per acre, while the increase on land treated with
both limestone and phosphate was 17.5 bushels
per acre, or 1.1 bushels more than the sum of 6.9
bushels with limestone alone and 9.5 bushels
with phosphate alone. Comparisons for the
wheat and hay crops were even more marked.
The increases for the land treated with both
limestone and phosphate over the land having
no limestone or phosphate were: for corn, 17.5
bushels; for wheat, 8.8 bushels; for mixed
clover and grass hay, 2,115 pounds; and for soy-
bean hay, 1,405 pounds. Obviously, on most
Kentucky soil it is more profitable to use both
limestone and phosphate.

Eight years of pasture experiments in grazing
steers on the Western Kentucky Substation at
Princeton show only 47.2 pounds annual gain
per acre on untreated land, while the annual
gain on limed and phosphated land was 149.6
pounds, an increase of 102.4 pounds, or 217
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percent. The use of lime and phosphate pro-
motes the growth of a greater variety of grasses
and legumes and therefore permits mixtures
which otherwise could not be used. Thus, not
only is the yield increased but the grazing season
is lengthened and a higher quality pasture pro-
duced. Over most of Kentucky, lime and phos-
phate are essential to the successful production
of alfalfa.

Comparison of results on the older experi-
ment fields for the last eight years shows more
than 25 percent higher yields of crops than for
the first eight years. This is due not only to an
accumulation of lime and phosphate but also to
an accumulation of organic matter and nitrogen
supplied by the legumes grown in the rotation,
and to the larger amount of manure that was re-
turned because of the larger yields produced.

LIME AND PHOSPHATE ENSURE
GREATER PROFITS

The illustrations show the average annual
yield and value of crops per acre for ear corn,
wheat grain, and mixed clover and grass hay
grown on ten outlying soil experiment fields (1)
on land having no lime or phosphate, and (2)
on land treated with limestone and superphos-
phate. Corn is valued at 75 cents per bushel;
wheat, $1.00 per bushel; hay, $12.00 per ton;
limestone, $2.50 per ton; and 20-percent super-
phosphate, $1.25 per 100 pounds.

Other forms of soluble phosphate show very
similar results. Ground rock phosphate used in

Lime and
Phosphate

No Lime
or Phosphate




CHEWING AND SMOKING WHILE
WORKING IN TOBACCO

e 2 W Recommendations for the
arn-cured chewing and smoking tobaccos are
2 common source of mosaic and should not be " Control Of Leaf Diseases

used by those who handle tobacco plants in the

plant bed or field. If a person who chews or Of TObaCCO
smokes barn-cured tobacco is to weed a bed or {5
pull or set plants, his pockets should be brushed

out and his hands washed very thoroly with soap

and water before he begins the work. Manufac-

tured tobaccos are much safer to use than barn-

cured tobacco but it is desirable to use no tobacco

of any kind while weeding or pulling, especially

if the beds must be pulled over more than once.
Tobacco plants from a neighbor’s bed should

not be used unless one is certain that men who

chew or smoke barn-cured tobacco have not
worked in the bed.

USE OF TOBACCO REFUSE AS FERTILIZER

Tobacco refuse should not be used on the
tobacco plant bed as a fertilizer in any form and
stalks and barn sweepings should not be applied
to a field which is to be planted with tobacco the
same season.

ROGUING

]f’ in spite of these pI‘CCHUtiOI’)S, a few mosaic, | Time for application of first bluestone-lime treatment.
french, or walloon plants appear in the field they
should be pulled and carried out early in the
season. No healthy plants should then be touched
until the hands have been thoroly washed with
soap and water.

A3 EXTENSION DIVISION, COLLEGE OF AGRICULTURE
; University of Kentucky, Lexington, Kentucky
Thomas P. Cooper, Dean and Director

March, 1939

Published in connection with the agricultural extension work
carried on by co-operation of the College of Agriculture, Univer-
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distributed in furtherance of the work provided for in the Act of
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RECOMMENDATIONS FOR THE
CONTROL OF LEAF DISEASES
OF TOBACCO

By W. D. VALLEAU and E. M. JOHNSON

The diseases which can be controlled by pre-
ventive measures are angular leafspot or rust in
the plant bed, a disease common and injurious
in White Burley beds; wildfire in the plant bed,
a disease which is becoming increasingly destruc-
tive in the dark tobacco and White Burley plant
beds in western Kentucky; angular leafspot and
wildfire in the field, diseases which are particu-
larly destructive to dark tobacco; and mosaic
(also known as walloon and dry-weather french),
including the burning which results from certain
strains of mosaic which ruins the upper, most
valuable leaves of dark tobacco. These diseases
both impair the quality and decrease the yield
of tobacco.

The practices recommended have been thoro-
ly tested and are known to be effective in increas-
ing yield and improving quality of all types of
tobacco grown in Kentucky, if carefully followed.
They are cheap and easily carried out. They are
designed to prevent infection of the plants in the
bed and avoid the spread of infection in the
field.

BLUESTONE-LIME PLANT-BED TREATMENT

When to Apply. When the plants are just
established in the bed and are producing the
first leaf, or just before they are in the “squ:n‘c,”
apply the bluestone-lime mixture. Make a sec-

ond :lp])lic;lli()n about 10 days later. Delay in
applying the first treatment increases the likeli-
hood of disease entering the bed. Early applica-
tion of bluestone-lime mixture does not injure

the plants, even when applied before they are
up.

How to Apply. The mixture is applied to
the bed with an ordinary 10—quar’t sprinkling
can without removing the cotton cover from the
bed. Logs or boards used to frame the bed
should also be sprinkled. A 50-gallon container
of the mixture will treat 200 square yards, or 66
linear yards of bed 9 feet wide, or 50 linear ym'ds
of bed 12 feet wide. This is at the rate of 1 quart
per square yard.

HOW TO PREPARE BLUESTONE-LIME
MIXTURE

1. Fill a clean 50-gallon barrel or oil drum
three-fourths full of water strained thru a cloth.

9. Thoroly mix 4 pounds of commercial hy-
drated lime in 8 or 4 gallons of strained water.
Hydrated lime is the powdcx'cd lime in paper
sacks commonly sold by lumber yards.

3. Dissolve 3 pounds of powdered bluestone in
about 4 gallons of water in a wooden bucket or
crock. If p()wdcrcd bluestone, which dissolves
readily, is not available, beat the crystals into a
fine powder before trying to dissolve them. Your
hardware dealer can get powdered bluestone for
you.

4. Pour the lime paste into the barrel of water
and stir. While stirring vigorously, add the blue-
stone solution slowly.

5. Add enough water to make 50 gallons.

6. Stir the mixture each time the sprinkling
can is filled. CAUTION. The water, barrel, and
other containers should be free from bits of ma-
terial which will clog the rose of the sprinkler.
The rose should be easily removable for cleaning.

Cost of Bluestone-lime Mixture. The cost
of materials for treating 200 square yards of bed
twice should not be over 80 cents. The protec-
tion of plants in the bed, resulting in healthier,
more vigorous plants and greater freedom from
leafspot diseases in the field, will pay for the
trouble and cost many times.




Method of laying out rows on contour.

Fr6. 1.

that part of the field not yet planted, and continue
planting above this row until the first planting is
reached. Fill in vacant space between the two
plantings with short rows. Continue planting
below B until the rows cease to be level. Locate
other guide rows in the same manner and continue
the procedure until the entire field is planted.

If guide rows are established for the preparation
of a seed bed, a permanent contour line may be
established by back-furrowing to the line of stakes,
thus establishing a permanent line which may be
used as a guide when the field is planted.

For further information, consult your county
agent, or write the Department of Agricultural

Engineering, Experiment Station, Lexington, Ky.

Corn planted on the contour.

CONTOUR
CULTIVATION

Gullies in corn middles.

Do Your Plowed Fields Look Like This?

CONTOUR CULTIVATION
Reduces Erosion
Conserves Moisture
Requires Less Power
in Plowing, Cultivating and Seeding

EXTENSION DIVISION, COLLEGE OF AGRICULTURE
University of Kentucky, Lexington, Kentucky

Thomas P. Cooper, Dean and Director

Published in connection with the agricultural extension work
carried on by co-operation of the College of Agriculture, University
of Kentucky, with the U. S. Department of Agriculture, and dis-
tributed in furtherance of the work provided for in the Act of
Congress of May 8, 1914.




Contour Cultivation

By EARL G. WELCH and JOHN L. McKITRICK

WHY CONTROL EROSION?

To Conserve Agricultural Land. Erosion de-
pletes the fertility of uplands by the removal of
soil which is deposited in stream channels and rhus
causes poor drainage of otherwise fertile botiom
land.

To Conserve Plant Food. Erosion removes
more plant food than do harvested crops and, un-
less controlled, makes impossible the economical
maintenance of soil fertility.

To Save the Soil Itself. Centuries are required
for nature to produce a fertile top soil. Plant
food removed by crops or by leaching may be
returned to the soil by man thru soil-building
practices, but he cannot return the soil itself to an
eroded slope by any practical measure.

WHY PRACTICE CONTOUR CULTIVATION?

To Reduce Erosion. In any crop rotation which
includes intertilled crops such as corn and tobacco,
by far the greatest soil losses occur between the
time the ground is plowed and the time when an
adequate vegetative cover has been established fol-
lowing the cultivated crop. Erosion experiments

have shown that about 80 percent of the annual

amount of erosion takes place during the planting
and cultivating season.!  Data from soil erosion
experiment stations indicate that during this period
soil losses frequently are as great as 60 tons per acre
and seldom less than 6 to 10 tons per acre. On an
average of all slopes ranging from 5 percent to 15
percent, about one-half as much soil was lost from
slopes planted on the contour as from those planted
with rows running directly with the slope.?

1 Missouri Research Bulletin No. 63.

2 North Carolina Soil Erosion Experiment Station Report

The combination of terracing and contour cul-
tivation is the most effective means of controlling
erosion during a period of cultivation; but, if
terracing is not practiced, contour cultivation aids
greatly in reducing erosion during the period of
a rotation when land is not occupied by a vegeta-
tive cover.

To Save Time and Power. Rows laid out on
the contour not only conserve soil but also time in
turning, because the average length of rows is usu-
ally greater than it would be if the rows were
straight. Likewise, less power is required in culti-
vating around the hill than when the rows are laid
out up and down the slope. Thus it is easier on
both team and driver. The same is true in plowing,
preparation of the seed bed, seeding and harvesting
small grains.

HOW TO PRACTICE CONTOUR CULTIVATION

Surveying Equipment. In order that contour
cultivation may be most effective in controlling
erosion, guide rows should be established which
are true contour lines. An inexpensive farm level
with a telescope or a surveyor’s level, and target rod
are most convenient for establishing a guide row.
Other leveling devices may be used but are less
accurate and require more time.

Small grain on lespedeza sod. Planted on contour.

To Stake Out a Guide Row. In a small field
with a uniform slope, one guide row usually is
sufficient. In fields of less uniform slope, more than
one guide row will be required. One guide row will
serve all that part of a field where rows planted
parallel to it will be approximately level. The
steps to be taken in staking out a guide row with
a level are as follows:

1. Select a point where the slope is the average
for that part of the field and set a stake to mark the
starting point of the guide row. See A, Figure 1.

2. Set the level at approximately the same eleva-
tion as the starting point and some 300 feet in the

‘

direction the row is to be staked.
3. Level the telescope.

4. With the rod at the starting point, adjust the
target on the rod so that the center of the target
coincides with the horizontal cross hair of the
telescope.

5. Move the rod forward 50 feet in the direction
of the row and locate a point on the slope where
the center of the target again coincides with the
horizontal cross hair.

6. Mark this point with a stake and locate other
points 50 feet apart in the same way.

7. If it becomes necessary to move the instru-
ment, hold the rod at the last point that has been
located and move the level into a new position on
the key row.

8. Adjust the target on the rod the same as was
done when the line was started and continue in
the same manner as at the beginning until the
row is staked across the field.

Planting with a Guide Row. The first row, or
guide row, is laid out on the line staked. Other
rows are made parallel to it on both sides until
they cease to be level, as at C, Figure 1. Locate
a second guide row where the slope is average for




If several samples are taken in a field, draw a
map of the field in the space below showing the
different areas and the location of the samples.
Also state differences in the productivity and soil
characteristics of the different areas.

DO NOT FILL IN BELOW

Acidity test
Available phosphorus test

Recommendations . . . .

terial was obtained; specific problem, if there is
one.

DIRECTIONS FOR TAKING SOIL SAMPLES

Soil samples should be taken very carefully.
The tests are useless and erroneous advice may
be given if the sample does not fairly represent
the soil. Areas differing materially in soil char-
acteristics or productivity, or which have been
cropped or fertilized quite differently in the re-
cent past, should be sampled separately. Fre-
quently several samples should be taken in the
same field. Samples should represent the plow
layer. A uniform amount of soil should be taken
from top to bottom of the furrow slice. This can
be done with a spade or shovel.* Make an open-
ing to the plow depth with one straight side,
from which remove a slice of uniform thickness
from top to bottom. Grass and weeds should be
removed before the soil is taken. Take an equal
amount of soil from ten places distributed over
the area. Avoid places which may be different
from the rest of the area such as near a row if
fertilizer was applied in the row last year, or near
a highway where the soil may be affected by lime-
stone dust blown from the highway. Put the
soil from the different places together, mix well,
and remove about one-half pint for the sample.
Spread this out in a place where it will not be
contaminated and allow to air-dry but avoid
high temperature from a stove or furnace. Place
in a clean container and label properly. Do not
fail to fill out the part of this leaflet giving in-
formation about the soil and why the test is
wanted, and to send it with the sample.

ESSENTIALS OF GOOD SOIL MANAGEMENT

The essentials of good soil management in the
State, in addition to the proper use of lime and
phosphate where needed, are:

Keeping a large part of the land in grass-legume
mixtures to maintain the supply of nitrogen and
organic matter and to prevent erosion.

Reducing the acreage of corn and tobacco on
sloping land to the smallest possible acreage;
and when these crops are grown tilling this land
on the contour to diminish erosion.

Using cover crops to prevent erosion and
leaching during the winter.

Potash fertilizers also may be needed where
soil is well supplied with the other nutrients,
particularly when crop residues and farm manure
are not returned to the soil, and for crops with
a high potash requirement such as alfalfa, and
high acre-value crops such as tobacco.

"+ A soil auger, if available, is the most satisfactory tool for

sampling soil.
A5

Soil Tests for Need
of Lime and

Phosphate

Strongly Low in High in
Acid Phosphate Phosphate

SOIL TESTS HELP TO KNOW —

Whether lime and phosphate are needed
How much should be used

When land should be relimed
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Soil Tests for Need of Lime
and Phosphate

By P. E. KARRAKER

Most Kentucky soils need lime and phosphate,
but they differ considerably in this respect. Some
are strongly acid, many moderately acid, while
still others are neutral or “sweet” and do not
need liming. Most soils in the State are de-
ficient in phosphorus but certain soils in the
Bluegrass region and fertile bottom soils are
high in phosphorus and give little or no in-
creased yield from the application of phosphate
(phosphorus) fertilizers. Not only does the need
for lime and phosphate differ from region to
region, but it may differ within the same farm
or even within the same field. In some cases
lime may be needed and no phosphate; in others
phosphate may be needed and no lime. Past ap-
plications of ‘lime and phosphate, also, more or
less affect present needs for these materials.  If
applications have been sufficiently heavy, the
lime and phosphate content may have been built
up so that further applications will be unprofit-
able for some time. Liming, also, when not
needed, not only is a useless expenditure of time
and money but may injure some crops, in par-
ticular tobacco, by favoring certain diseases.
Lime, however, leaches out of soil and some
phosphate is removed from soil in crops so that
eventually need for these materials will arise
again. Even for soils where it is almost certain,
from general knowledge, that lime and phos-
phate are needed, tests to verfiy this fact may be
desirable.

The application of lime and phosphate to
soil which is deficient in these materials is basic
to soil improvement and good yields. Their use
makes possible the growth of such legumes as
red clover and alfalfa, improves pastures and
meadows, and increases the yield of almost all
other crops. On 10 outlying soil experiment
fields operated by the Experiment Station, in a
three or four year rotation including a mixed
legume-grass sod crop and in which manure or
crop residues were returned to the land in prac-
tical amounts, applications of limestone and
phosphate increased the average yield as follows:
corn, from 29 to 47 bus.; wheat, from 7 to 16 bus.;
soybean hay, from 2215 to 3620 lbs.; and mixed
legume-grass hay from 1185 to 3353 Ibs.

SOIL TESTS SHOW LIME AND
PHOSPHATE NEEDS

Because lime and phosphate are so important
to fertility and because soil requirements differ
in different parts of the State, perhaps on the
same farm, the farmer who wishes to improve
his land needs to know its lime and phosphate
requirements; that is, whether one or both are
needed, how much of each to apply, which fields
need them most, and when to make succeeding
applications.

The need for lime and phosphate can be de-
termined most accurately by comparing crop
growth and yields on adjacent plots which have
and have not been treated with these materials,
but there are also rapid chemical tests which in-
dicate the need for these materials. These tests
are of most value in planning long-time systems
of soil improvement but they assist somewhat in
fertilizing particular crops. Rapid chemical
tests, however, do not enable one to prescribe
the amount and anaylsis of the fertilizer needed
within narrow limits; as, for example, whether
300 or 400 pounds of super phosphate should be
used, or whether a $-8-6 is better than a 4-10-5
analysis for a particular soil and crop. However,
the effect of seasonal and other conditions makes
such small differences relatively unimportant.

In making inquiries of the Experiment Station
or County Agent as to fertilizing tobacco on a
particular piece of land, it is more important,
usually, to tell how the land has been fertilized,
limed, manured and cropped, for the past four
or five years and to give an estimate of how much
tobacco or corn the land will produce, in an
average season, without the use of fertilizers, than
to send a soil sample for analysis. Frequently
analysis is not needed if the information sug-
gested is given.

Most county agents are prepared to make the
tests for need of lime and phosphate; if not, the
samples may be sent to the Experiment Station
for testing. In either case the testing is done free
of charge on properly taken samples. The Ex-
periment Station also tests samples of marl and
lime materials (one-half pint is sufficient) for
their value in liming land. These should be
taken in such a way as to fairly represent the
material sampled. The following information
should accompany samples: Name of farmer;
location of farm on which the material is to be
used; kind of material — burned lime, hydrated
lime, ground limestone, or marl; where the ma-

(Tear off here)

SOIL SAMPLE RECORD

Name
Address
Farm is on

direction, from
(church, .school, village. etc.)

Sample No

(designate field)
Sample taken from ridge top, fairly steep slope,
gently rolling to level upland, poorly drained
bottom, well drained bottom, second bottom
(underscore the one that applies) .

Crop grown this year 54 e
, 2 years ago .

3 years ago .., 4 years ago

Has field ever been limed? ., when

kind of material

acre

What kind of fertilizer and how much per acre

was used this year 1 year

ago , 2 years ago

3 years ago , 4 years ago

Tons of manure applied per acre this year

1 year ago , 2 years ago

3 years ago , 4 years ago

Estimated bushels of corn per acre the land

would produce in an average year

Why is test wanted?

Is there a special problem with the soil; if so,

what?

(Continued on Back Side of this Paze)




Directions for making the lesl. Pulverize the soil
sample and mix as for the acidity test. The soil need not
be air-dry but should not be satu ated with water. Fill a
glass tube, one-half inch in diameter, with soil to a depth
of one inch. Add sufficient test solution so that, after
shaking, the depth of soil and solution is three inches.
Place corks in the tubes and shake thoroly for about one
minute. Allow to stand until the solution above the soil
is fairly clear. Stir gently with the tin rod until the
maximum blue color appears. Read the test at once. The
color fades on standing; it is renewed by st ring with the
tin rod but may not be the same intensity as befors

The procedure just given is to be used for most soils.
However, it may not give accurate tests on soils which
are very high in phosphate as are many in the Central
Bluegrass region, testing too low in these soils. The
test may be medium or below when it should be very
high. Too much soluble phosphorus appears to interfere
with the reducing action that produces the color. The
proportion of soil to test solution should be very much
reduced for these soils — perhaps to one-fifth the usual
amount. To ensure accuracy in testing soils in the Blue-
grass region, particuld ly in the central part, make the
test first with one-fifth the usual amount of soil. Then,
if this test is medium to low, repeat it with the usual pro-
cedure.

The test is not accurate in soils containing consider-
able lime such as'those which contain marly materials and
effervesce vigorously when the test solution is added. The
amount of lime ordinarily applied does not affect the test
materially. Tests of several soils may be made at once as
directed in the acidity test.

T'ubes used for the phosphate test should not be used
for the acidity test unless thoroly cleaned to remove acid
from the phosphate test. Stoppers used in the phosphate
test should not be used in the acidity test because of the
difficulty of removing the acid.

DESIRABLE TO KEEP RECORDS OF THE TESTS

If a careful record is kept of the places where the
samples are taken and of the results of the tests, the in-
formation when assembled will be valuable in showing
the lime and phosphate needs of soils in the counties and
in the State as a whole. In many counties wide differences
will be found in these respects between different soils
within the county.

OTHER RAPID SOIL TESTS

Rapid soil tests for available potassium and nitrate-
nitrogen are used to a greater or less extent in some
states, Fairly satisfactory procedures are available, but
these tests are of less value in Kentucky than the acidity
and available phosphorus tests. Potassium fertilizers are
less needed in the State than are phosphates and lime
However, where the soil contains sufficient available ni-
trogen and phosphorus for large crops, potassium may be-
come a deficient nutrient for certain crops, particularly
tobacco and alfalfa. Under these conditions, the potas-
sium test should be of value.

Nitrate nitrogen is the main form of nitrogen taken up
by crops. There is no need of testing for this form early
in the spring or at any time under crops which feed
closely on the supply, such as the small grain and hay
crops, because very little or none will be present. How-
ever, in growing high-acre-value crops, such as tobacco,
if the test is made at setting time and occasionally during
the first half of the growing season. the information obh

{ained as to the amount of soluble nitrogen present will
help to determine whether a nitrogen fertilizer should be
applied, particularly top dressings for tobacco.

HOW TO OBTAIN MATERIALS FOR TESTING SOIL

The Experiment Station furnishes the materials for the
acidity and available phosphorus tests described in this
circular, to county agents for their use in testing soil in
their counties. County agents may obtain these by calling
at the Agronomy laboratories, or on request they will be
sent by express collect. Extension specialists in Agron-
omy also may have the materials for these tests and be
able to furnish them to county agents when visiting their
counties. The Experiment Station does not furnish the
materials to county agents for the available potassim
and nitrate tests.

Materials for testing soil for acidity and available nu-

trients are for sale by several compani Materials for
acidity and available phosphorus tests which are very
similar to the tests described in this circular, may be pur-
chased commercially.

HOW THE TEST SOLUTIONS ARE MADE

The potassium thiocyanate test solution. Dissolve cher-
ically pure potassium thiocyanate in synthetic absolute
methyl alcohol and acetone U. S. P. in the proportion of
4 grams of the salt and 50 cubic centimeters of each of
the solvents. If the solution alkaline to sensitive red
litmus paper, carefully add glacial acetic acid to make it
slightly acid, or just so that sensitive blue litmus paper
turns red. The solution is inflammable and poisonous.

Bray’s available phosphorus test solution. Dissolve ten
grams of chemically pure ammonium molybdate in 85cc.
of distilled water. Filter this, allow it to cool and
add it slowly to a cold mixture of 170 cc. of concentrated
hydrochloric acid, 36%, and 70 cc. of distilled water.
This is the stock solution. Dilute 12 cc. to 100 cc. with
distilled water for use. The stock solution deteriorates
only very slowly on standing.
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Rapid tests have been devised for’ soil acidity
and for the readily availablé or actiye por-
tion of the more important soil .€on-
stituents. This leaflet tells how to
make and interpret the more

useful of these tests.
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Rapid Soil Tests
By P. E. KARRAKER

‘The use of a potassium thiocyanate solution is a com-
mon test for soil acidity. he test was devised by N. M.
Comber, an English investigator, tho present day pro-
cedure usually differs somewhat from hi:

How the solution shows soil acidity. This solution,
when shaken with soil, remains colorless if the soil is
neutral or alkaline, but turns red if the soil is acid, in-
tensity of the color corresponding fairly closely to the de-
gree of acidity. Degree of alkaiinity is not shown because
the solution remains colorless in both neutral and alkaline
soil. The red color is due to ferric ihiocyanate, a soluble,
red compound. TIn acid soil, ferric iron from the soil be-
comes soluble in the test solution and acts chemically
with the potassium thiocyanate to produce the red com-
pound: the more acid the soil, the greater is the amount
of iron thus becoming soluble.

Neutral Slightly Moderately Strongly
Acid Acid Acid

The color chart shows the range of color for nearly all
acid soils in Kentucky. If previously unlimed, most Ken-
tucky soils should test moderately to strongly acid; some,
slightly to moderately acid: and others, neutral to s xl’hll)
basic, especially in places where shaly limestone or marly
materials are in the surface. Soil which has been limed
sufficiently for general farming (so that red clover grows
satisfactorily) should test slightly acid to neutr:

It is desirable to check the color chart by making the
test occasionally with samples of soils, if such are available,
which are an\u from the way legumes grow in the field
to differ in acidity: for example, soils known to be strongly,
moderately and sh;,hIIv acid.

When the test is made on a representative sample of
soil, the colors in the chart indicate need for liming as
follows:

Test Need for Liming

Neutral. None for ;gy crop.

Slightly acid. Needed for alfalfa and sweet clover.
Not necessary for red clover and
perhaps some other legumes, but
may increase their growth.

Moderately acid.| Needed for alfalfa, sweet clover, red
clover, alsike clover, white clover.
| Beneficial for soybeans, the lespe-
| dezas and cowpeas; also beneficial
for most non-legume general farm
| crops, mainly indirectly thru pro-
moting growth of legumes. Tobacco
not benefited directly.

Strongly acid. | Needed for all genera] farm Crops.

The test also is of some value in deciding on rate of
liming. A soil testing strongly acid nceds more lime than
one testing slightly to moderately acid, other soil condi-
tions being about the same. However, when liming is
needed, it is good general practice to apply as an initial
application, 2 tons of ground limestone per acre or equiva-
lent neutralizing amount of other lime materials irrespec-
tive of degree of acidity shown by the test. Applications
thereafter can be made as found necessary; perhaps 1 to 2
tons every 6 to y arts of the State where
liming materials are relatively expensive or where, for any
other reason, it seems desirable to lime lightly and fre-
quently, the size of application can well be varied some-
what, depending on the test. The rate of liming for al-
falfa generally should be heavier than mentioned above
and may be varied somewhat according to the test.

The color chart applies to tests made according to the
directions given below. If the test is made differently, the
color chart will not fully apply.

Directions for uml{ing the test. The soil should be
air-dry or almost so. The color appears more slowly and
is less intense in moist than in dry soil. (Tests may
made in the field if the soil is dry enough for tillag

ing somewhat for the retarding effect of the moisture
lopment of the color.) Pulverize the soil so that
no lumps are larger than % of an inch in diameter and
mix well. Into a glass tube one-half inch in diameter,
put soil to a depth of one inch. Add sufficient test solu-
tion so that the depth of soil and solution after
is two inches. Place corks in the tubes and shake \xgur
ously for about 2 minutes. Read the test at the end of
10 minutes.

When several soils are to be tested, time will be saved
by preparing the tubes for the test and shaking all at the
same time. This can be done by placing the tubes in a
homemade rack and holding a board across the top duri
sha me'r

st for carbonales Soil that tests neutral with the
potassium thiocyanate solution may contain carbonate,
usually calcium  carbonate, less frequently magnesium
carbonate. The presence of carbonate is shown by a
simple test. Add weak hydrochloric acid (one part of
concentrated acid and two to three parts of water) to a
small amount of the soil. If carbonate is present, bubbles
of carbon dioxide gas are liberated; that is, the soil ef-
fervesces. (The action is very slow with magnesium car-
bonate, however, unless heat is applied.) The phosphorus
test solution (described later in this leaflet) may be used
for this purpose. The presence of carbonate confirms the
finding of the acidity test that the soil is neutral or basic.
Soil, however, may be neutral and not contain carbonates.

I'he weak acid solution, also, may be used as a test for
marl, considerable effervescence indicating that the ma-
terial is a marl. Many marls in Kentucky high in
magnesium carbonate and, hence, do not effervesce vigor-
ously. A laboratory test is required to tell the exact value
of a marl for use in liming land.

TESTING SOIL FOR AVAILABLE PHOSPHORUS

Ihe test for available phosphorus described in this
leaflet was devised by R. H. Bray, of the Illinois Experi-
ment Station (T1l. Bul. 337). The test solution is a weak
solution of hydrochloric acid, about four-fifths normal,
containing ammonium molybdate. A tin rod, also, is re-
quired for the test. The test solution deteriorates on
standing. It should be tested from time to time by stirring
a small amount in a ss tube with the tin rod, and dis-
carded if more than a trace of blue color appears.

How the solution shows available phosphorus.  When
the solution is shaken with soil, the more readily acid-
soluble phosphates (those from which immediate crops
mainly obtain their phosphorus) are made soluble by the
acid in the solution. The phosphate reacts with the am-
monium molybdate in the solution, forming ammonium
phosphomolybdate.  This is reduced by ‘the stannous
chloride formed when the tin rod is stirred in the tes
solution, with the formation of a greenish-blue to blue
color. The amount of color thus depends on the amount
of ammonium phosphomolybdate present which, in turn,
depends on the amount of phosphorus going into solution
from the more readily soluble or a Table phosphate in
the soil.

Very Low Medium

The color chart shows the range of color for most soils
in Kentucky. The majority of the soils in Kentucky
should test low or very low.  Many soils in the Bluegrass
region, however, particularly the central part, should test
high or above because of their high phosphate content.
Soils previously deficient in phosphorus, which have
ceived liberal applications of phosphate fertilizers for
some time also may t medium to high.

It is desirable to check the color chart by making the
test occasionally with samples of soils, if such are A\‘nl‘lhlc
which are known from the way crops grow in the field to
differ in need for phosphate fertilizers.

When the test is properly made on a representative
sample of soil, the colors in the chart indicate need for
phosphate fertilizers as shown below. The directions for
making the test given later, should be followed, otherwise
the chart will not fully apply.

Test Need for Phosphate Fer

Very low. Very great need for all general farm
crops. Liberal applications of phos-
phate fertilizers will be profitable;
for example, 400 to 600 pounds per
acre or more of ordinary superphos-
phate every 3 to 4 years rotation
until an effective reserve of phos-
phorus is built up in the soil.

| same as above, excei)g the need is
not so great and the rate of appli-
cation may be reduced somewhat.

Medium. Doubtful whether general farm crops
will respond profitably. Phosphate
fertilizers, probably, will be profit-
able for many legumes, tokacco, and
crops of high money value per acre.

No need.




When feeding is done on pasture, as is prac-
ticed in the Bluegrass region, the manure in-
creases the growth of grass without much loss of
nutrients. Manure that accumulates on pastures
during the summer and early fall is more effec-
tive when scattered by some means before the
fall and winter rains begin.

If stalls do not have to be cleaned frequently it
is good practice to allow manure to accumulate
in them where it will be kept moist and packed,
thus excluding air and preventing heating.
When manure must be removed from stalls fre-
quently, and stored, it should either be stored
under a shed and kept compacted or, if kept out-
side, it should be piled in deep ricks with straight
sides and a concave top and kept compacted.
Supplying water helps to prevent heating but
water, should not run thru the pile as it will

away nitrogen and potassium. Manure in
loose piles so commonly seen in barnyards, often
under the eaves of a barn, or in piles in the field,
loses a great deal of its value.

Manure Increases Farm Income. The re-
turns from farm manure depend not only upon
how it is conserved but also upon how it is used.
Manure returns the greatest profit when used on
crops of high value, such as truck crops and to-
bacco.

At the Greenville Experiment Field, manure
on limed and phosphated plots preceding dark
tobacco increased the yield 510 Ibs. per acre over
similar unmanured plots. The value of the to-
bacco per pound was increased 42 percent and
the acre value was increased 105 percent. The
manure was used at an average rate per acre of
8 tons per tobacco crop in a six-year rotation of
tobacco, tobacco, wheat, and meadow mixture.
There was a similar increase in the wheat and
hay crops following tobacco, due to the effect of
the manure.

Light applications of manure fgive greater

returns per ton, as a rule, than heavy applica-
tions. That is, 10 tons spread on two acres pro-
duces a greater yield and profit per ton, than 10
tons spread on one acre. Light applications of
manure, ranging from four to six tons per acre,
used for corn on the Kentucky Experiment fields,
showed increases in yield of corn varying from
5 to 24 bushels; wheat from 1.5 to 4.5 bushels;
soybean hay from 300 Ibs. to 1200 lbs.; and
clover hay from 200 lbs. to 800 Ibs. per acre,
comparing manured land with that having no
treatment. These results were obtained on land
low in lime and phosphate. The returns from
manure were even greater when these materials
were supplied, as well as manure. On the other
hand, when limestone and phosphate were used
over a sufficient period, without manure or potash
fertilizers, potash deficiency resulted. This is
very strikingly shown on the Mayfield Experi-
ment Field where a plot having limestone and
phosphate was compared with a plot having
limestone, phosphate, and manure during the
last 24 years. During the last 8 years of this
period the manured plot gave an average increase
of 16 bushels corn, 3 bushels wheat and 1400 Ibs.
hay per acre, over the unmanured plot. The
corn showed symptoms of serious potash defi-
ciency, which was corrected by applying potash
fertilizer.

Finally, returns per ton for manure are greater
when used on poor land or the poorer parts of
a field and with uniform spreading such as may
be done with a manure spreader, rather than
careless spreading with forks.

If the millions of dollars worth of manure that
goes to waste annually on Kentucky farms was
scrupulously conserved and judiciously utilized
it would go a long way in supplementing a soil-
building and soil-conserving program.
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Farm Manure
Its Value, Conservation and Use

S. C. JONES

Manure Is a Valuable Farm By-Product.
Farm manure is the most valuable by-product on
Kentucky farms. Conservative estimates show
that there is produced annually in Kentucky
not less than 16 million tons of manure. At com-
mercial prices for the plant food elements con-
tained in this amount of manure, its value would
appmach 40 million dollars, or about $150 per
farm for each of the 270,000 farms in the state.
This is only $2.50 per ton. The average produc-
tion of manure (solid and liquid) is about 10
tons annually for 1000 pounds of live weight of
stock.

About 450,000 acres of tobacco is grown an-
nually in Kentucky. No crop responds more
profitably to manure than tobacco in both quan-
tity and quality. If manure was properly con-
served and utilized by all farmers, on tobacco
and other crops, it would return millions of
dollars more than the commercial value of its
plant food. When tobacco sells high the returns
per ton for manure used on tobacco may be
worth $5.00 to $10.00 or more per ton. However.
as conserved and utilized by the average Ken-
tucky farmer pr()b;xbly 40 percent of its value, or
some 16 million dollars worth, is wasted. Before
the advent of the soil conservation program in
1936, this wastage represented more than eight
times the expenditures made by Kentucky farm-
ers for commercial fertilizers. Manure is the
farmers’ cheapest and best fert izer but like most
soils it is low in phosphate and should be supple-
mented with phosphate.

Manure Supplies Fertility to the Soil. The
value of manure for improving and maintaining

the productivity of the soil has been recognized
from the earliest times. Its value in increasing
crop yields is due primarily to the plant food
elements, nitrogen, polassium and phosphorus it
contains. It is valuable also because of the or-
ganic matter or humus it supplies. Fresh man-
ure or manure that has been properly preserved
is comparatively rich in nitrogen and potassium
but low in phosphorus.

Manure improves the tilth or physical condi-
tion of the soil. It increases water-holding capa-
city, improves aeration and temperature rela-
tions and promotes the activities of bacteria and
other soil organisms that make plant nutrients
available. The physical properties of both heavy
and sandy soils are improved by the organic mat-
ter or humus supplied by manure.

The amount of plant nutrients in manure
varies with the kind, age and condition of the
animal. Young animals retain more minerals
and nitrogen for growth, and milk produciug
animals also retain more because milk is rich
in minerals and nitrogen. Mature animals not
giving milk or producing young void most of
the plant food contained in the feed consumed.
Richer feeds such as tankage, cottonseed meal,
alfalfa, clover, pea or bean hay pmducc richer
manure than poorer feeds such as cane, corn
fodder, straw, timothy or redtop hay. Animals
fed products grown on rich land or land that has
been limed and fertilized properly, produce rich-
er manure than animals fed products grown on
land deficient in plant food. About half the
value of manure is in the urine. Much of the
nitrogen is lost when manure heats.

Manure Requires Care in Conserving and
Applying. Manure, including both solid and
liquid excrements, is about 80 percent water and
if not properly conserved much of its fertility
value is soon wasted. The proper care and hand-
ling of manure is highly important. Losses come

in storage, in handling and spreading unless
great care is used. About three-fourths of the
nitrogen and phosphorus and nine-tenths of the
potassium in the feed of animals is voided in
the solid and liquid manure. More than one-
third of the nitrogen and about two-thirds of
the potassium are in the liquid manure. The
production of high-quality manure requires shel-
tering, adequate bedding, and firm tramping or
packing if in storage. ‘Where the liquid, solid
and bedding are stored together the least loss
of nitrogen occurs if manure is tightly packed
and contains all the water it will hold without
drainage. Bedding with high absorptive capa-
city is essential in saving the urine. Straw is the
most common. beddng. It has a considerably
greater absorptive capacity when chopped.
Thousands of tons of lespedeza, straw and chaft
are produced in Kentucky from the saving of
Korean and other lespedeza seed, which should
be used for bedding. It is rich in nitrogen and
potassium and would add to the value of manure
when used as bedding.

Corn is grown on practically every farm in
Kentucky and corn stover, if properly saved and
utilized, is good bedding. It is good practice to
cut corn and feed the stover in the stalls to
absorb the liquid manure. Using the corn crop
as ensilage for livestock is the most practical way
of utilizing both its feed and manure values.
Shredding corn fodder makes it a more effective
bedding. Cornstalks are more valuable for the
soil when used with the manure. It is cheaper to
buy bedding than to buy fertilizer to replace the
loss of manure.

Fresh manure may be very efficiently utilized
as it is produced by spreading it on grass fields
or small grain. If spread on land where there
is no growth the nitrogen leaches from the soil
during heavy rains. Manure spread in warm
weather loses nitrogen by volatilization unless it
is at once plowed under or disked into the soil.




ing two or more pure breeding lines of corn,
and when pollination takes place uncontrolled,
as it does under ordinary field conditions, a cer-
tain amount of inbreeding takes place and there
is a rapid reversion to inbred types

In developing inbred lines, by using the pollen
of certain plants to fertilize the silks on the same
plants, selection is carried on for such desirable
characters as strong stalks, large root systems,
resistance to diseases, insects, drouths, and other
adverse conditions. Even tho these desirable
characters may exist in inbred lines, the inbreed-
ing process lowers the vigor of the plants and
they often yield less than one-third the produc-
tion of normal corn. The crossing of inbred
lines, under controlled pollination, intensifies the
desirable qualities and, at the same time, brings
about hybrid vigor which results in larger yields
of high-quality corn.

PLANT HYBRID CORN ON GOOD SOIL

The yield of hybrid corn, like that of all other
crops, depends to a large extent upon the fertil-
ity of the soil as well as upon seasonal condi-
tions. Altho the percentage increase due to the
use of hybrid seed may be as large, or even
larger, on soil of low or medium fertility, the
maximum return from hybrid seed is obtained
on soil of high productivity. The essentials of
good soil management must not be overlooked
in the production of corn if the corn require-
ments are to be produced on the least possible
acreage in keeping with good farm management.
These essentials are:

1. Use of lime and phosphate where needed.

9. Maintenance of a large proportion of the
land in a good grass and legume sod.

3. Proper care and utilization of manure and
plant residues.

4. Contour tillage where needed to prevent
erosion.

5. Use of cover crops following all clean-tilled
Crops.
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Hybrid Corn In Kentucky
Wm. C. JOHNSTONE

Corn occupies five times as much land in Ken-
tucky as all other clean-tilled crops; it is grown
by more people than any other crop and, on
account of the method of cultivation it contrib-
utes more to erosion and plant food loss than
any other crop. Any improvement in corn pro-
duction which makes possible higher yields, im-
proved quality and smaller acreage should be
of interest to Kentucky farmers.

The production of hybrid seed corn is a rel-
atively recent development in corn breeding and
it has resulted in larger yields and improved
quality. Many corn hybrids are also superior
to ordinary varieties in strength of stalk  (or
lodge resistance) and in root development which
permits better utilization of plant food and
moisture.

Not all corn hybrids are adapted to Kentucky
conditions; in fact, most hybrids have been bred
for the main corn belt and are too early to pro-
duce maximum yields in this state. Results
from many tests conducted at the Experiment
Station and by farmers cooperating with county
agents thruout the state indicate that the largest

A Crossing Plot for Producing Corn Hybrids. The rows of
light color have tassels and are the male rows. The other rows
which have been detasseled are the female, or seed-producing
TOWS.

yields of high-quality corn'may be expected from
the white hybrids developed at the Kentucky
Experiment Station. These are sold as Ky. 69,
Ky. 72, Ky. 76 and so on but are commonly
known as Kentucky White hybrids, there being
little difference in their productiveness and
quality of grain. The best yellow hybrids have
consistently produced more than ordinary yel-
low varieties and are far superior to them in
quality and strength of stalk. Among the yel-
low hybrids apparently giving excellent results
in Kentucky and which are being produced for
seed by Kentucky growers are U. S. 13, U. S. 44,
Ind. 820, Ind. 845, and Ill. 960.

The superiority of hybrid corn, which is not
readily apparent in the field, is due to fewer
barren stalks, higher shelling percentage, better
quality, stronger stalk, and lower moisture con-
tent at harvest.

CERTIFIED SEED IMPORTANT

The production of hybrid corn seed is highly
specialized work. Expensive foundation seed
stock must be planted; the seed plot must be
properly isolated from other corn to prevent un-
desirable crossing; special planting methods
must be followed; tassels must be removed from
certain rows thruout the tasseling period, and
the seed, which is saved only from the detasseled
or female rows, must be carefully cured and
graded. If any of these steps are not strictly
followed the product may be inferior to good
local varieties. It is unsafe to buy hybrid corn
seed unless certified by the Seed Improvement
Association of the state in which the seed was
produced.

HYBRID SEED MUST BE OBTAINED
EACH YEAR

Corn produced from commercial hybrid seed
should not be used for seed corn. Such corn,
if planted, will produce from 15 to 25 percent
lower yield than will true hybrid corn seed.
This is because hybrid corn is the result of cross-




the corn rows follow the contour, but the break-
ing and preparation of the land for that crop and
the seeding of cover crops which follow the corn
should be on the contour. Contour cultivation
also prevents the runoff of a large amount of
rainfall often needed by the crop during the
growing season. On terraced land contour culti-
vation is doubly necessary.

A simple practice which will prevent a large
amount of soil loss in the culture of corn or
other crops is the maintenance of sod strips in
the natural draws of the field. About 10 feet of
sod should be left on each side of depressions
which carry considerable runoft water.

COVER CROPS TO FOLLOW CORN

In addition to the great loss of soil and plant
food by erosion on unprotected land following
corn, are the losses of plant food by leaching;
that is, carried out by water going thru the soil.
Many times as much plant food is lost by ero-
sion and leaching from unprotected sloping land
during the winter and spring as is removed by a
corn crop. To reduce erosion and leaching as
fully as p()ssible, corn should be cut and shocked
and the land seeded to a winter cover crop at
once. The corn stover, which represents about
25 percent of the total feed value of the corn
plant, may be stored under shelter for feed and
bedding or fed on sod. Where corn is not cut
from the land a cover crop should be sown be-
tween the rows of standing corn. However, there
are more failures from dry weather with this
practice than where the corn is cut and the soil
prepared for the cover crop.

The best cover crop to follow corn depends
upon the ultimate use of the cover crop, the date
of seeding, and the fertility of the soil. If the
cover crop is to be turned under the following
spring for green manure, it should consist of a
winter legume in combination with a small
grain or rye grass. Excellent combinations are
crimson clover or vetch with rye, wheat, barley

or rye grass. Crimson clover should be sceded by
carly Seplember, vetch may be seeded as late as
October. If the cover crop is to be harvested,
followed by a sod crop, then wheat, rye, barley
or rye grass may be used. Grasses should be seed-
ed at the same time as the small grains. Wheat
and rye are the most dependable cover crops for
late seeding and for use on medium to poor soil.
Barley and rye may be seeded during late Aug-
ust, but the former should be seeded by October
1. Kentucky No. 1 and No. 2 barley and Mis-
souri Early Beardless barley are winter resistant
varieties recommended for Kentucky. Rye grass
is a rather promising grass which has given ex-
cellent results in many parts of the state. Itisa
rapid-growing annual, good both for pasture and
for soil prolecti(m. Winter, or Turf, oats are
grown in the southern part of the state as a
cover crop. However, it is the least resistant of
any of the small grains mentioned and should
be seeded in early September.

The recommendations contained herein with
respect to soil management, tillage practices and
use of cover CI‘OPS for corn are equally lllll)OI'L'dlll
for tobacco and other clean-cultivated crops.

A more complete discussion on soil manage-
ment may be found in Kentucky Experiment
Station Bulletin 272 “Soil Management tor Ken-
tucky.” Leaflets are available on “Cover Crops,”
“Contour Cultivation,” “Lime and Phosphate
for Kentucky Soils,” “Hybrid Corn in Kentucky”
and “Farm Manure, Its Value, Conservation and
use.” These may be obtained from the county
agent or from the Experiment Station at Lexing-
ton.

Better Coftl_;Culture
To Reduce Sail And

Corn planted on the contour.

Soil Losses from Corn Culture
May be Reduced by
Increasing Yield and Reducing Acreage.
Contour Cultivation.
Using Cover Crops.
e
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Better Corn Culture To Reduce
Soil And Plant-food Losses

Wm. C. JOHNSTONE

The culture of corn in Kentucky causes the
Joss of more soil by erosion than does the culture
of any other crop: (1) because almost five times
25 much land is used for the corn crop as for all
other clean-tilled crops combined; (2) because a
large part of the corn crop is planted in straight
rows, irrespective of the slope of the land; and
(8) because a very large part of the corn land is
left unprotected during the winter.

This serious loss of soil and plant food in con-
hection with the culture of corn may be effec-
tively reduced by:

1. Increasing corn yield and reducing corn
acreage.

9. Further reducing the corn acreage by dis-
placing a part of it thru the greater use of pas-
ture, hay and small-grain crops, which are less
soil depleting.

3. Using the more level land for corn, leaving
steeper slopes for sod crops.

{. Planting and cultivating on contour where
crosion is likely to occur.

5. Following corn crops with cover crops.

A Scene Too Common in Kentucky.

A large corn acreage cultivated in straight rows on rolling
land and left unprotected during the winter is the greatest
factor contributing to the loss of soil and plant food in Ken-
tucky.

PRACTICES WHICH INCREASE CORN YIELD

Use of Lime and Phosphate. The average
yield of corn over much of Kentucky is too low.
Much of the crop is grown on land already so
impoverished that it produces other crops even
less successfully than corn. The basic require-
ment for increasing corn yield on prac tically all
soils of Kentucky is the application of limestone
and phosphate. This must be followed by sow-
ing grasses and legumes in the rotation and prop-
er utilization of manure and crop residues. This
system of soil management has given l¢
creases in corn on all important soil types of the
state. Typical of these increases are the follow-
ing results at five Soil Experiment Fields:

Bushels yield for

Manure,
No Limestone, Bushels
Location Treatment Phosphate Increase

Mayfield (Purchase Region)

Ave. 24 crops 25.1 49.2 241
Greenville (Western coal field)

Ave. 24 crops 16.2 46.2 30.0
Campbellsville (Waverly

limestone and shale)

Ave. 18 crops 14.2 57.9 43.7
Berea (Devonian shales)

Ave. 25 crops 133 45.3 32.0
Fariston (Eastern coal field)

Ave. 20 crops 1.2 45.4 382

Use of Hybrid Seed Corn. Most of the or-
dinary corn varieties used in the state are of poor
quality and are not capable of producing maxi-
mum yields. At the Experiment Station and in
many cooperative tests conducted thruout the
state the use of adapted hybrid seed has increased
the yield of corn above that of local varieties ap-
proximately 1714 percent. The Kentucky White
hybrids were the highest producing varieties in
these tests. Adapted yellow hybrids consistently
produced higher yiclds than local varieties. Be-
sides making higher yields of better quality corn,
adapted hybrids are more resistant to adverse
weather conditions and have stronger stalks.

This last characteristic is a decided advantage,
especially for those who wish to sow cover crops,
grass or legumes in the standing corn.

SUBSTITUTING OTHER CROPS FOR CORN

Practically all corn grown in Kentucky is fed
within the state. The need for such a large corn
acreage may be lessened by the improvement
and more efficient use of pasture and meadow
crops and by using barley and other winter small
grains to displace a part of the corn

Swine will produce gains with considerably
less grain when fed on aifalfa pasture than when
fed in dry lots.

Experiments with dairy cattle in other states
indicate that where adequate supplies of high-
grade pasture and silage are available the amount
of grain required for the economical production
of milk may be lowered as much as one-half to
two-thirds of the normal allowance.

It is practical in many instances to replace
part of the corn with a small grain as feed for
livestock, especially winter barley. Barley yields
well on good soil and the grain is practically
equivalent in feed value, pound for pound, to
corn. In addition, winter barley provides a large
amount of fall, winter and spring pasturage, and
protects the soil from erosion and leaching.
Wheat may be grown as a substitute for corn.
The grain is often used as a feed to replace part
of the corn requirements with various kinds of
livestock.

TILLAGE PRACTICES TO REDUCE EROSION

A reduction in the corn acreage will make it
possible to restrict the crop to the more level
land, permitting also the use of shorter rotations
and more intensive soil-building practices. This
will result in much higher yields than at present.
Where level land is not available for the entire
corn crop, contour tillage should be used on land
where erosion is likely to occur. Not only should




tice. Greater attention should be given to thoro 7 .
Cutting, Curing and

curing of stems belore baling. Leaves must not

be buried in the swath. Light, airy windrows . <
must be made and the side-delivery rake be- Storlng de
comes a necessity for such quick baling. Bales g -
should be stored on edge and 3 or 4 inches
between vertical sides to prevent heating. Partly
cured weeds are more troublesome when baling
from the windrow than when baling from the
stack.

o GOOD HAY IS
: ; Clean

Too many small hay stacks result in greater loss from weather. Fragrant
ragran
STACKING Green :
Soft and pliable
Leafy
Weedless

A bottom of poles or dry trash is advisable
and a well-tramped center built high and cov-
ered with a foot or more of grass hay to shed
water. A few wires with weights on the ends
may be arranged to hold down the top against
wind. Stacked hay is subject to loss from wea-
thering on the surface; therefore stacks should EXTENSION DIVISION, COLLEGE OF AGRICULTURE

| University of Kentucky, Lexington, Kentucky

Thomas P. Cooper, Dean and Director

May, 1939

not be too small.
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CUTTING, CURING AND STORING HAY
RALPH KENNEY

The feed value of sound, sweet hay increases
with the leafiness and greenness of the legumes
while foreign material decreases the feeding
value of all kinds of hay, tho stubble of small
grain harvested the same season is not so ob-
jectionable as weeds. Leafiness is the most im-
portant quality factor in legumes because the
leaves are much richer in protein than the stems.
The green color of leaves is an index to carotene
content and vitamin activity. Carotene is directly
concerned with growth and reproduction, while
vitamins directly promote the health of animals.
Natural green color usually indicates good cur-
ing, aroma, palatability, freedom from damage
and relatively high carotene content. Foreign
material, such as weeds or stubble, is so much
waste. Weeds often cure more slowly than hay
plants so that when the hay is cured properly
the weeds are not dry enough, but when the
weeds are cured the hay is too dry and the leaves
will shatter.

The leading hay plants in Kentucky are les-
pedeza, various grasses, mainly redtop and tim-
othy, alfalfa and red clover. More than a million
tons of lespedeza hay are harvested for home use
annually. Most of it is harvested too late and
is handled in such a manner as to make it
brown. Most of the grass hay crops and clover
with timothy are cut too late. Alfalfa, especially
the first cutting, is handled in a season subject
to frequent rains and consequent damage

TIME OF CUTTING

On bottom land, lespedeza should be cut for
hay when it begins to lodge or fall down, or
when the lower leaves begin to drop in great
volume. On upland the early bloom on Korean
lespedeza usually coincides with dropping of
lower leaves even tho lodging does not occur;
it should be cut before this stage is reached. The

first cutting of alfalfa hay is often delayed too
long; it should be cut when the crop begins to
lose the lower leaves and, on fertile ground, to
lodge. The later cuttings should be made when
about one-tenth in bloom. Weather, of course,
may cause harvest to be delayed beyond the
time for making the best hay. Timothy, redtop,
and orchard grass hays are far better when cut
at the beginning of bloom than at any later
stage. Green-colored grass hay cannot be had
from crops ripe enough for seed to be threshed
out. Clover should be cut when not more than
half of the heads are brown. Soybeans, in Ken-
tucky, usually drop their leaves rapidly after
the first pods are about half filled, and stemmy,
slow-curing hay usually is the product of late
cutting.

A good field of soybeans.

WEEDS

Weeds are more apt to be present in lespe-
deza hay than any other hay crop in Kentucky,
because lespedeza is an annual plant and the
field is not mowed for hay until near the end of
the growing season. Weeds in a lespedeza field
intended for hay should be mowed as late as
can be done without topping the lespedeza.
More damage is done by mowing weeds in mid-
summer than earlier. On the other hand, les-
pedeza is stunted by clipping the tops and for

that reason the sickle bar must frequently be
raised by means of a wheel, or cutting should
be done before the crop is so tall that it will be
clipped. Lespedeza is nearly always free from
weeds when it follows a small grain harvested
the same season.
CURING

No more hay should be mowed at one time
than can be handled readily without too long
exposure to drying after the first is ready to
stack or bale. Lespedeza is perhaps the most
casily damaged by overcuring. One hour too
long in the swath before raking may result in
great loss of leaves, that could have been pre-
vented by raking a little sooner. Windrows
should be loose, hence a side-delivery rake should
be used. Dump rakes usually drag the hay into
compact piles before dumping, which results in
overdrying the outside before the inside is cured.

Moisture goes out of hay most rapidly while
the leaves are wilting but not dry enough to
break. If the leaves are buried in the swath
or a tight windrow, the stems give up moisture
slowly and may be damp enough to cause spoil-
ing in the bale or stack even tho part of the hay
may be dry enough to rattle. When the stems
can be taken in a small bundle about an inch
in diameter and easily broken by twisting, the
hay is well cured and ready to put up. Experi-
ence is necessary to interpret this or any other
test farmers may use. Rain on newly cut hay
may cause little damage, but after wilting is
well on the way the damage from rain may be
serious.

BALING

Baling has usually been done on small farms
after the hay had been stacked at least long
enough to go thru a sweat. There should be no
spoiled bales from this practice. Baling from
the windrow is growing in favor on the larger
hay-producing farms. There is greater danger
of loss from heating in the bale with this prac-




If one wishes to compare fertilizers in the
hill or row for crops like corn and tobacco, care
must be taken to prevent the fertilizer from com-
ing in contact with the seed or plants. The best
placement is in bands on each side of the hill or
row, about 8 inches from the seed or plant and
just below the level of the seed or the crown of
the plant. If machinery is not available for so
placing it, the fertilizer should be thoroly mixed
with the soil before planting the crop.

There are tests besides lime and fertilizer tests
that can be made by use of small plots. If one
1)1'e[ers to use larger plots than indicated, they
will be satisfactory if kept on land that is fairly
uniform. Under some conditions smaller plots
might be desirable.

All plot tests should be located on soil as
nearly rcl)rcscmali\'c of the field as can be
judgcd. Repetitions of the tests some distance
apart add to their reliability.

Published in connection with the agricultural extension work
carried on by cooperation of the College of Agriculture, Uni-
versity of Kentucky, with the U. S. Depar'ment of Agriculture,
and aistributed in furtherance of the work provided for in the
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Field Crop Tests
For Need Of
Lime And Fertilizers

No limestone or Limestone and
phosphate superphosphate

Farmers can make rteliable field tests to determine
some of the needs of the soil for lime and fertilizers.
This leaflet gives directions for such tests, with the
hope that they will be used by many farmers. Other
information also may be obtained by plot tests.
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Field Crop Tests for Need of

Lime and Fertilizers

GEORGE ROBERTS

THE VALUE OF FIELD TESTS

While chemical tests are valuable indications
of the need of soils for lime and fertilizers, the
response of crops to the various materials applicd
must finally determine whether their use is prof-
itable. For this reason it is desirable that farm-
ers make field crop tests to determine the need
for lime and fertilizers. Information from these
tests is the safest guide for liming and fertilizing
practices.

Too much emphasis often is placed on the
exact analysis and exact amount of fertilizer to
be used for a particular crop and soil. There is
no chemical test that measures accurately the
amount of a plant food element in the soil at a
given time available to plants. Variations in sea-
sonal conditions affect the availability of soil
plant nutrients so much that small differences in
the analysis and the amount of fertilizer used are
relatively unimportant. The important thing is
to find out what mineral nutrient materials,
such as lime, phosphate, and potash, are needed
to start the process of soil building, and then to
supply the deficient materials in liberal quanti-
ties as a basis for increasing the nitrogen and
humus content of the soil thru the proper use
of legumes, manure, and soil conserving crops.
Extension circular 272 gives instructions on these

practices.
HOW TO MAKE PLOT TESTS

A farmer can easily make field tests that will
he of much value in determining the need for
lime and phosphatc, the two most common de-
ficiencies in Kentucky soils. The following dia-

gram shows how such a test may be made on
1/10-acre plots.

Plot 1 Plot 2 Floi2 Plot 5
Lime-

No Lime- stone No
treat- stone 400 1b. treat-
ment 400 1b. super- ment
(Check phos- (Check

lot phate lot
plod) 40 1b. L2

A plot 42 by 103 feet is about 1/10 of an acre.
An untreated strip 4 or 5 feet wide should be
left between plots.

Legumes or a mixture of grass and legumes
are the best crops to use for the foregoing test.
Often only observation is necessary to show that
the effect of a treatment 1s large enough to be
profitable. However, it is best to weigh the crops.

It is seldom that the yields of any two un-
treated plots are the same. Therefore, to be of
significance, the increased yield for any treated
plot should be considerably greater than the dif-
ference between the two check plots.

If one wishes to know when to relime, this is
best determined by reliming small plots just be-
fore seeding each legume crop as it appears on
the field after it was first limed. When the re-
limed plots first show an appreciable beneficial
effect, then the field should be relimed for the
next legume crop.

By the use ol plot tests the need for top-
dressing pastures and alfalfa can be determined.
Top-dressings should be applied when plants
are dry. The pasture test plots, including checks,
should be enclosed to prevent grazing from ob-
scuring the effect of the treatment. Small plots
of alfalfa or pasture fertilized at double the
field rate at seeding time would indicate when
there is a shortage of fertilizer for the crop.

Whether to use potash for alfalfa or other
crops can be determined by applying 20 to 30
pounds of muriate of potash on a 1/10-acre plot
and watching the effects. The test should be
used on soil known to have sufficient lime and
phosphate.




than removed for hay and pastured as lightly
as possible, especially the year preceding tobacco.
It should never be pastured closely enough to
injure it.
FERTILIZATION

The use of 6 to 10 tons of manure together
with the use of a high grade commercial ferti-
lizer will increase yield and quality and greatly
increase the resistance of dark tobacco to black-
fire following topping. A 4-10-6 fertilizer or a
similar analysis is satisfactory for tobacco. The
amount used should vary with the fertility of
the soil and the amount of manure used. About
300 pounds on the fertile and more heavily ma-
nured soils to 600 or 700 pounds on the less
fertile soils is the range that will likely be pro-
fitable. On the phosphate-deficient soils that
have not been liberally fertilized with phosphate
in producing the sod for tobacco a broadcast
application of 300 to 400 pounds of 20-percent
superphosphate or its equivalent will also likely
prove profitable on the tobacco and will greatly
benefit the grain and grass crops that follow.

The method commonly followed in the dark
tobacco districts, of mixing the fertilizers with
the soil in making hills, is quite satisfactory for
small amounts of fertilizer. The fertilizer should
be thoroly mixed with the soil. Where larger
amounts are used, it is suggested that most of
it be applied in continuous bands on both sides
of the row. A hundred pounds an acre may be
applied in the hills in addition when the prac-
tice of making hills is followed. It is highly
important to so place fertilizer that the roots
of the plants will not come in contact with it or
many of the plants may be killed. The danger
of injury is greatest in dry seasons.

CULTIVATION

Deep cultivation, especially late in the grow-
ing season, destroys many of the fine feeding
roots and thus tends to defeat the purpose of
soil building and fertilization in the prevention
of leaf spotting.

TOPPING

[t is a common observation that low-topped
early plants are more severely damaged by black-
fire than higher-topped, later-maturing plants.
With heavy manuring and fertilization the
height of topping can be increased over that now
commonly practiced, with resultant higher yields
and greater freedom from leaf spot. High-
quality tobacco can be produced following
higher topping if a liberal supply of nutrients

is available.
A-12

Recommendations for the
Control of Wildfire and
Blackfire of Dark

Tobacco

The first application of bluestone-lime should be made when
the largest plants are this size.
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Recommendations for the Control of Wildfire
And Blackfire of Dark Tobacco

W. D. VALLEAU, E. M. JOHNSON, and E. J. KINNEY

During the past few years wildfire has been
very destructive in plant beds in certain areas in
Western Kentucky and, following Lopping and
suckering, blackfire, caused by the wildfire and
angular leafspot organisms, has destroyed much
tobacco. In 1938, a wet season, fully 60 percent
of the dark tobacco crop in large areas in Wes-
tern Kentucky was thus destroyed in the field.

CONTROL IN THE PLANT BED

These bacterial diseases may be completely
controlled in the plant bed by two applications
of bluestone-lime mixture applied (1) when the
plants are just established in the bed and pro-
ducing the first true leaves and (2) ten days
later. Caution. Apply early or the treatment
will be of little benefit after the crop is set in
the field. In a wet season apply at the recom-
mended time when it is not raining.

HOW TO PREPARE BLUESTONE-LIME
MIXTURE

. Fill a clean 50-gallon barrel or oil drum three-
fourths full of water strained thru a cloth.

_In one container thoroly mix 4 pounds ol
commercial hydrated lime in 3 or 4 gallons of
strained water. Hydrated lime is the pow-
dered lime in paper sacks commonly sold by
lumber dealers.

In a separate container, preferably a wooden
bucket or crock, dissolve 3 pounds of pow-
dered bluestone in about 4 gallons of water.
If powdered bluestone, which dissolves read-
ily, is not available, beat the crystals into a
fine powder before trying to dissolve them.
Hardware dealers can get powdered blue-
stone for you.

Pour the lime paste into the barrel of water
and stir vigorously, at the same time adding
the bluestone solution slowly.

5. Add enough water to make 50 gallons.

5. Stir the mixture each time the sprinkling can
is filled. Caution. The water, barrel, and
other containers should be free from bits of
material which will clog the nozzle ol the
sprinkler. The nozzle should be easily re-
movable for cleaning.

7. Dry Bordeaux mixture is not recomnmended.

HOW TO APPLY

The mixture is applied to the bed without
removing the cotton Ccover. An ordinary 10-
quart sprinkling can is used. Logs or boards
used to frame the bed should also be sprinkled.
A 50-gallon container of the mixture will treat
200 square yards, or 66 linear yards of bed 9
feet wide, or b0 linear yards of bed 12 feet wide.
This is at the rate of 1 quart per square yard.

Caution. Bluestone-lime does not injure plants
so do not attempt to wash it off after applying.
Do not mix nitrate of soda with the bluestone-
lime.

CONTROL IN THE FIELD

Selection of Plants

In an average ycar plants from a bluestone-
lime treated bed will remain free or nearly free
from blackfire until cutting time. Therefore
use plants only from treated beds. Crops set
with clean plants from a treated bed have been
ruined by resetting from an untreated one.

CHOICE AND MANAGEMENT OF SOIL
FOR TOBACCO

Select land with good under drainage, which
is indicated by well-granulated, reddish, brown-
ish-red or bright yellow subsoil. A lighl-col(n‘ed
compact subsoil and the presence of dark-colored
concretions  (buckshot) are evidence of poor
drainage.

Soil for tobacco should be in a high state ol
pr()ductivity, at least sufficiently fertile to yield
1000 p()unds of tobacco an acre in a g()od season,
without fertilization beyond that used in im-
proving the soil. Land which is in good grass
and legumes and not heavily pasturcd is de-
sired. The longer in sod the better. Poor re-
sults have usually followed lespedeza and other
legumes if they have been removed for hay year
alter year prcccding tobacco. In improving land
for tobacco 300 to 400 pounds per acre ot 20-
percent supcrphosphate or its equivalent should
be broadcast ahead of seeding the grass and
legume mixture. If the soil has not been limed,
only sufficient lime should be added for the
legumes. A good pasture mixture to precede
dark tobacco consists of 3 poun(ls of redtop, 8
to 10 pounds of orchard grass, 3 or 4 pounds of
Kentucky bluegrass, 3 or 4 pounds of Canada
bluegrass, 5 pounds of native red clover, not
over b p()unds of Korean lcs])c(lcm, and 2 ])()un(ls
of white clover per acre. Sow grasses in the fall
with small grain and add the lespedeza and
white clover in early spring. It is desirable that
the grass-legume mixture be pastured rather




is set heavy infection may result. Horse nettle and
ground cherry are two common weeds which are sub-
ject to mosaic. If a bed is located where these weeds
are present and they are handled while weeding the
beds, or pulling plants, the disease may be spread
from them to tobacco.

DAMAGE CAUSED BY MOSAIC

Infection at setting time causes stunting of plants
which reduces their value over 60 percent. The later
the infection occurs the less damage there is to the
crop. Burley tobacco infected at topping time is not
seriously damaged; but the upper, most valuable
leaves of dark tobacco may be ruined if the mosaic is
of the burning type as illustrated on page 2 to this
leaflet.

RECOMMENDATIONS FOR CONTROL

1. Place the plant bed where there are no infected
ground cherries or horse (bull) nettles.

9. Tobacco stalks, barn sweepings, or water in
which tobacco has been soaked should not be used
as fertilizers on the plant bed.

3. During the periods when men are working in
the plant bed they should not use or otherwise handle
barn-cured tobacco either day or night. Most brands
of manufactured tobacco are safe. But the pockets
must first be thoroughly brushed, and barn-cured to-
bacco must not be handled when away from the bed.

4. If barn-cured tobacco has been handled the
hands should be thoroly washed in soap and water
or dipped in a saturated solution of trisodium phos-
phate before plants are handled.

5. Do not put barn sweepings, tobacco trash or
stalks on land to be planted with tobacco unless it is
done several months before planting.

6. If a low percentage of mosaic develops within
three weeks after setting these plants may be removed,
but healthy plants must not be touched during the
operation.

7. Hand worming should be done only when the
plants are dry.

8. If seed of a mosaic resistant variety is available
raise resistant tobacco for personal chewing or smok-
ing until a satisfactory resistant variety is available
for the whole crop.

9. In topping dark tobacco mosaic plants should
be left absolutely alone until the healthy plants have
been topped. If mosaic plants are handled accidental-
ly the virus can be destroyed by dipping the hands in

a concentrated solution of trisodium phosphate.
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CONTROL OF TOBACCO MOSAIC
W. D. VALLEAU and E. M. JOHNSON

Fifteen years ago the writers discovered that the
principal source of mosaic of tobacco in Kentucky
was infected barn-cured tobacco used for chewing or
smoking by those who weeded beds and pulled and
set plants. For the past thirteen years Kentucky grow-
ers have been instructed in methods of controlling this
destructive disease so that at present prevention of
mosaic is a routine practice on many farms in the state.

Mosaic burn on an upper leaf of a tobacco plant infected
with mosaic at topping time.
NATURE OF THE DISEASE
Tobacco mosaic (walloon or dry-weather french) is
caused by a minute organism which is characterized
by its ability to infect healthy plants even after it has
remained in dried tobacco for fifty years or more. The
virus multiplies around the point of infection and is
then carried thru the veins to the young leaves where

typical mosaic patterns soon appear. An infected plant
cannot be cured. All new leaves will show signs of the
disease.
PROOF OF INFECTIVITY

To transmit the disease it is only necessary to mois-
ten dry tobacco from an infected crop and rub it on
healthy plants, or crush a bit of leaf from a diseased
plant and lightly rub healthy ones. The following
experiment illustrates how chewing tobacco may be
a source of infection to tobacco in the field. Three
twists of tobacco, each infected with a different strain
of mosaic virus were given, one (o cach of three men.
Each man broke a piece from his twist, crushed it with
his fingers, and then dusted off his hands until they
appeared clean. Each man then pulled 400 plants
which were tied in bundles of 100 plants each in the
order of pulling. A fourth man with hands free of
virus pulled 200 plants. The plants were set, in the
order of pulling, by men with clean 'hands. The kind
of mosaic infection on the hands of the pullers and
the kind and extent of mosaic which developed on
the plants after setting are shown in the following
table.

Kind of mosaic on
hands of pullers

Kind of mosaic
which developed

Percent mosaic in
successive pullings

first 60
Yellow mosaic second 45
third 16
fourth 7 2 i

first 64
Burning mosaic second 31
third 8 3 .
fourth 5 2 2

Yellow mosaic

Burning mosaic

first 69
Green mosaic second 31
third 23
fourth 7

Green mosaic

Clean hands first
second

This experiment proves that a man who has han-
dled infected tobacco only once can infect more than
100 plants of the first 400 pulled.

OTHER SOURCES OF MOSAIC INFECTION
Tobacco may be grown on land which grew a crop
of infected tobacco the previous year, with little dan-
ger of infection from the soil. If barn sweepings, to-
bacco stalks, or other tobacco trash are scattered over
a field and disked in shortly before the tobacco crop




case more than 10 to 12 hours. Neither is it
harmful for the cured leaves to dry sufficiently
to shatter, provided they come back in case. It
is the average condition that counts, not the ex-
tremes for a few hours. Study the table, page 28
in connection with the relative humidity table.
It is an abbreviated story of curing. The rela-
tive humidity table is divided into zones by black
lines to show the approximate effect of different
conditions, if maintained thruout the cure, on
the final color and quality of the cured tobacco.
The color to be expected is shown at the right
side.

If the tobacco is drying too rapidly, the barn
should be closed tight to retain the moisture
given off by the tobacco. In extreme cases, it is
helpful to sprinklc the floor of the barn at night,
to bring the tobacco in case.

If the tobacco remains in case with all the
ventilators open, start fires if the condition con-
tinues for as much as eighteen to twenty-four
hours. Hoping for better weather and delay in
starting fires have resulted in much damaged to-
bacco.

Tobacco which has cured green or shows pa-
paw, may be improved by alternately bringing
it in case and drying it out again. Tobacco cured
too red or houseburned by excessive moisture
in the barn cannot be improved by using heat
after damage has occurred.

The temperature goes up during the day and
the relative humidity goes down, while at night
the temperature goes down and the relative hu-
midity goes up, especially in fair weather. The
average condition of tobacco in the barn will be
somewhat wetter at night than in the daytime.

Do not depend upon the condition of the
tobacco near the driveway or outside walls or
upon readings of the hygrometer in a conven-
ient location, to determine if the tobacco is safe.
The greatest danger exists in the second or third
tier of tobacco in the sheds, especially if coke
stoves are being used. Since this is a difficult
place in which to feel the tobacco during curing,
it is very helpful to use a hygrometer hung at
this place by means of a strong cord and pulley.
Do not use binder twine. Care should be taken
to see that the tobacco is as close together
around and below the hygrometer as at other
places or a reading may be obtained which does
not represent the condition of the tobacco which
is in greatest danger.

The type of hygrometer which has generally
proved to be most satisfactory for Burley tobacco

curing is the wet-and-dry-bulb thermometer. It
consists of two thermometers matched at the
factory so they read alike. One of the thermo-
meters has a wick tied around the bulb, the other
end of which is placed in a water container. This
container must be refilled frequently and the
wick kept clean and wet if accurate results are
to be obtained. If the air is saturated, no water
evaporates from the wick and so the wet bulb
reads the same temperature as the dry bulb. If
the air is not saturated, evaporation from the
wick lowers the temperature of the wet bulb
below that of the dry bulb. The drier the air,
the more rapid the evaporation and conse-
quently the greater the wet bulb depression.
This relationship is shown in the Relative Humi-
dity Table from which the relative humidity cor-
responding to different temperatures and wet-
bulb depressions can be determined.

Another type of hygrometer, based upon the
swelling of ‘a piece of wood when damp, has
been widely sold for tobacco curing. It is sim-
pler to read than the wet-and-dry-bulb thermome-
ter, since the relative humidity is read directly
from a dial, but it is not accurate unless it is
adjusted frequently to read 100 percent when
wrapped in a wet towel overnight and unless it
has been held at constant relative humidity at
least four hours, as compzlred with 10-15 minutes
for the other type.

If heat is used, fires should be distributed as
uniformly as possible. Stoves located in the
driveway may drive moisture out of the tobacco
over them but allow this moisture to settle on
the tobacco in the sheds, making that tobacco
wetter than it would be if no heat were used.
Remember the heat is used primarily to reduce
the relative humidity in the barn and thus dry
the tobacco; consequently, the ridge ventilator
should be open, and sometimes side ventilators
on the side away from the wind, also, to let the
moisture out. If fewer than three coke stoves
are used to the bent, they should be moved every
day to keep the cure uniform. At least two
should be used per bent if the weather is such
as to require much fire. Do not attempt to cure
tobacco with one large stove per bent.

After Curing. If the tobacco comes in case
even after it is completely cured but before it
is stripped, the fires should be relighted to dry
it out, especially if the weather is warm. Except
when fires are used, the barn should be kept
closed tight from the time the tobacco is thoroly
cured until it is to be put in case for xlripping.
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Rec’é’glglendatlons

The following recommendations for curing
Burley tobacco are based on the experience
of successful farmers, the results obtained
in curing demonstrations and on curing
tests conducted at the Kentucky Agricul-
tural Experiment Station.
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RECOMMENDATIONS FOR CURING
BURLEY TOBACCO

By RUSSELL A. HUNT and R. N. JEFFREY

Cutting and Housing. Harvest only fully
ripe tobacco. Green or partially ripe tobacco
will not cure into a satisfactory product. If the
lower flying and trash leaves are burning and
wasting in the field, with the upper leaves par-
tially ripe or wholly immature, it may be very
profitable to “prime,” or pull off, these lower
leaves and cure them separately rather than cut
the entire plant at this time. Remove only those
leaves which are likely to be injured if left in
the field. Fasten them together by the tips, with
rubber bands, into groups of 8 to 10 leaves and
hang over tobacco sticks. When the stems are dry,
grade and tie into the usual hands. In any case
it is important to decide when the tobacco starts
to lose value at the bottom more rapidly than it
is gaining at the top.

In cutting, drive the sticks into the ground
and place the cut tobacco on the sticks as soon
as cut. There is danger of sunburn and bruis-
ing if the cut plants are thrown on the ground
to wilt. Scaffolding for one to two days before
housing is advantageous.

Tobacco may be harvested by splitting the
stalk or by spearing. Splitting is usually more
desirable, however. Tobacco cures more rapidly
and generally is less likely to damage when split.
Spearing should not be practiced unless the
grower is prepared to use heat in curing. Even
if heat is used in curing, September 1 should be
the deadline for spearing.

Tobacco-curing table

Average
relative Wet-bulb  Feel of cured
humidity depression tobacco

Color of lug leaves
after curing

percent degrees F.
Below 10 or Very brittle
50 more

Green if temperature low.
Mottled with green cast if
medium temperatures.
Green if temperature very
high (over stoves).

50-60 8-15 Brittle Green if temperature low.

Mottled tan and yellow at
medium temperature.
Mottled red and yellow at
high temperature.

6-10 Can be handled Tan or light brown.
without much

65-10

75-80 4-6 Red-brown, considerably

darker than desirable.
Houseburn starting on
leaves which are stuck
together.

80-85 3-5

85-100  0-3 and soggy  Houseburned

Fill the barn to capacity, but do not over-
fill. Fifteen to twenty sticks fill a 12-foot rail.
In filling the barn, fill the top tier rail a little
fuller than the lower rails. In the top of the
barn, with 12-foot rails, twenty sticks may be
hung; on the next tier, nineteen sticks; on the
next, eighteen, and so on until the lowest rail
carries only fifteen sticks. If possible, leave a
clearance of at least 4 feet under the lowest to-
bacco. Do not hang fresh-cut tobacco under to-
bacco partially cured. This may be avoided by
completely filling one bent before starting to

hang in another. Shake out each plant when
hanging.

Curing. Keep the average relative humidity
in the barn at about 65 to 70 percent. At 65-70
percent relative humidity the cured portions of
flyings and trash will be dry enough to be springy
and rattle when the hand is placed on the
leaf. Leaf curing in too high case feels cool and
clammy or sticky. Leaf curing safely feels warm
and dry to the touch. It is not injurious for
tobacco to be in case while curing—in fact, it
may be beneficial provided it does not stay in

RELATIVE HUMIDITY TABLE

Lowering of : 3
wet bulb 2 82° 80°

8°

6°

4

Color of lug leaves
after curing

T2° 70°

degrlefﬁF. % 96
92L 0]

88 87

96
91

87

96
91

86

95

91

955495
Houseburn
91

84 83

Red or brown

Tan or buff

Papawed, piebald
or green cast

50 49 48 47

b1eb0ised s 47: ~46 45744

48> 472746 v dd a4 8 4904

46
43

39

44
41

38

36
32

345337 3 29 26 24 21

How to use the table. Subtract the reading of the wet-bulb thermometer from that of the dry-bulb thermometer. Lo-
cate this difference in the first column and follow the same line to the right until the column is reached which is headed by
the reading of the dry-bulb thermometer. The figure at this place is the percent of relative humidity. For example, sup-
pose the thermometers read 80° and 71°, respectively. The difference is 9. Following the 9 line to the column headed 80°
the figure found is 64, the percent of relative humidity. This figure is in the zone of “papawed,” “piebald,” or greenish

color. It is just a little too low to give the best cure.




lar leafspot and wildfire in the plant bed. In
the field a severe outbreak of angular leafspot,
and less frequently of wildfire, may occur after a
protracted rainy period if numerous spots of the
lower leaves of rapidly growing plants have be-
come water-soaked. The bacteria, which appear
to be present in some field soils, enter the water-
soaked areas of the leaves. While conditions for
this type of field infection are rather rare, it
must be recognized that plant-bed treatment
will not always prevent the disease in the field.

Set Only Clean Plants

In an average year plants from a bed treated
with bluestone-lime will remain free or nearly
free from leaf spots until cutting time. There-
fore use plants only from treated beds. Crops
set with clean plants from a treated bed have
been ruined by resetting from an untreated one.

Build Up Soil Fertility

It is a common observation that the most
severe outbreaks of angular leafspot and wildfire
in the field occur where the soil is not very fer-
tile. In very fertile soils neither of these diseases
is destructive, as a rule. Consequently, selection
of a fertile piece of land for the tobacco field will
help prevent field injury and increase the yield
and quality of the tobacco. If the land is not fer-
tile, a moderately heavy application of manure
or of a high-grade fertilizer, or both, will help.

Topping and Cutting

If the leafspot diseases are well established in
a field of tobacco at topping time, it is well to top
the plants rather late and high, as this tends to
increase resistance to the diseases. Also, if such
diseases are well established, and if the cutting
season is rainy or heavy dews are common, cut-
ting should be done immediately after final suck-
ering. - Suckered tobacco under such conditions
should not be left in the field over night.
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Recommendations for the Control of Wildfire
and Angular Leafspot of Burley Tobacco

W. D. VALLEAU AND E. M. JOHNSON

NGULAR LEAFSPOT, or rust, is a common
disease each year in Burley plant beds in all
parts of Kentucky. Wildfire likewise has occurred
in certain areas of the state, where it is likely to
persist for several years. In very wet seasons
wildfire may appear in neighborhoods where it
had not been observed before. Rust may injure
plants in the bed considerably, and may there-
fore delay setting a few days; but a severe out-
break of wildfire may destroy most of the plants
in a bed, especially if infection occurs early.
There is no way of predicting whether one or
both of these diseases will occur in a plant bed.
Wildfire is often mistakenly thought to be blue
mold.
CONTROL IN THE PLANT BED

These bacterial diseases may be completely
controlled in the plant bed by two applications
of bluestone-lime mixture applied (1) when the
plants are just established in the bed and pro-
ducing the first true leaf, and (2) ten days later.
Crmlibm These treatments must be made early,
for they will otherwise be of little benefit after
the crop is set in the field. In a wet season apply
at the recommended time, but choose a time
when it is not actually raining.

Treating the beds with dry Bordeaux mix-
ture is not recommended.

HOW TO PREPARE BLUESTONE-LIME
MIXTURE

1. Fill a clean 50-gallon barrel or oil drum three-

fourths full of water strained thru a cloth.

In one container thoroly mix 4 pounds ol

commercial hydrated lime in 3 or 4 gallons of

strained water. Hydrated lime is the pow-

dered lime in paper sacks commonly sold by

lumber dealers.

3. In a separate container, prc[crul)ly a wooden
bucket or crock, dissolve 3 pounds of pow-
dered bluestone in about 4 gallons of water.
If p()wdcrcd bluestone, which dissolves read-
ily, is not available, beat the crystals into a
fine powder before trying to dissolve them.
Hardware dealers can get powdered blue-
stone for you.

4. Pour the lime paste into the barrel of water
and stir vigorously, at the same time adding
the bluestone solution slowly.

5. Add enough water to make 50 gallons.

5. Stir the mixture each time the sprinkling can
is filled. Caution. The water, barrel, and
other containers should be free from bits of
material which will clog the nozzle of the
sprinkler. The nozzle should be easily re-
movable for cleaning.

HOW TO APPLY
The mixture is applied to the bed without

removing the cotton cover. An ordinary 10-

quart sprinkling can is used. Logs or boards

used to frame the bed should also be sprinkled.

A 50-gallon containeér of the mixture will treat

200 square yards, or 66 linear yards of bed 9

feet wide, or 50 linear yards of bed 12 feet wide.

This is at the rate of 1 quart per square yard.
Caution. Bluestone-lime does not injure

plants, so do not attempt to wash it off after

applying. Do not mix nitrate of soda with blue-
stone-lime.
COST OF BLUESTONE-LIME MIXTURE
The cost of materials for treating 200 squarc
yards of bed twice should not be over 80 cents.

The protection of plants in the bed, resulting in

healthier, more vigorous plants and greater frec-

dom [rom leafspot discases in the field, will pay
for the trouble and cost many times.
CONTROL IN THE FIELD

In Kentucky the bluestone-lime treatment

has been found to give complete control of angu-




“Qow and Save” for National Defense

As part of our national defense effort an in-
crease must be brought about in production of
eggs, meat, and dairy products. One way for Ken-
tucky farmers to help is to sow cover crops for
winter pasture.

SOW . . . . .Small grain —rye, winter oats,
barley, wheat, alone or
in mixtures

Winter legumes — vetch and
crimson clover

Ryegrass — alone, or in mix-
ture with small grain
and legumes

. Feed — hay, grain, and com-
mercial feed

Money — lower cost of produc-
tion means money saved

Soil — cover crops protect soil
from winter erosion

Plant food — much plant food
is leached out of soil
unprotected by cover
crops

Seed — for next year’s needs

Luxuriant cover crops provide excellent pas-
ture in fall, winter, and spring—at the times when
permanent pastures are not especially productive.
Such pastures reduce feed costs, improve the
health and production of the animals, and protect
the soil from erosion and leaching.

Cover crops may be harvested for hay, for seed
or grain; or they may be left on the land or
turned under for green manure.

Lexington, Kentucky August, 1941
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Which should be more profitable?
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Early Seeding Is Essential

The earlier cover crops are seeded the more
winter pasture they produce. The following are
recommended dates for seeding:

Optimum date Latesl safe date

September 15

Late August October 1 to 10
Early September October 1to 10
Early September October 1 to 10

Crimson clover ... Late August

. Early September November 1to 15
Ryegrass October 1

November 1

Early sown wheat or barley may be damaged
by hessian fly. Consult your county agent for
fly-free date.

Heavy Seeding Improves Stand

Rates of seeding vary according to use and pur-
pose of the crop. More pasture and better pro-
tection results from the heavier seedings. Lighter
seedings are satisfactory where grazing is not
possible, and are desirable where grasses and
legumes are to be established.

Recommended seeding rales
Minimum O ptimum

Crimson clover*.... 12 pounds 20 pounds
15 pounds 30-40 pounds
1% bushels 3 bushels
1% bushels 2 bushels

1 bushel 2 bushels
or more
Ryegrass 15 pounds 20-30 pounds

Wheat 1 bushel 1%4 to 2 bushels

* To produce more pasture and better protection small grain
or ryegrass should be seeded with crimson clover or vetch.

Limestone and Phosphate May Be Needed

Lack of fertility often accounts for the failure
of cover crops or reduces the amount of pasture
provided. On such land the use of limestone and
phosphate in connection with cover crops is
practical and economical.

Well-Prepared Seedbed Helps

Sowing seed on unprepared or poorly pre-
pared seedbeds is wasteful and expensive. Thoro
disking is advisable after corn, tobacco, soybeans,
and other such crops.

Cover Well and Conserve Moisture

Small grain and vetch should be covered about
2 inches. Crimson clover and ryegrass require
lighter covering. The use of a cultipacker either
before or after seeding helps conserve moisture
and leaves a firm seedbed.

Inoculate Vetch and Crimson Clover

Inoculation needed by vetch is different from
that of any other common farm crop, and special
inoculation therefore is required. Crimson clo-
ver, however, is inoculated by the same bacteria
as other common clovers. Therefore no inocula-
tion of the crimson clover seed is likely to be
needed if other clovers have been grown success-
fully on the land to be seeded.

Caution

Wheat acreage is limited by AAA regulations.
Before increasing wheat acreage for winter pas-
ture, therefore, consult your Agricultural Con-
servation Association office.




12. Control mosaic. Plants are usually infected with
mosaic from the hands of workers who chew or smoke
barn-cured or “homespun” tobacco. To prevent mo-
saic the pockets of the workers should be brushed
clean and the hands thoroly scrubbed before going to
the plant bed, and the workers should not smoke or
chew while working at the plant bed. Take this pre-

caution when— ,
(a) Applying bluestone-lime mixture
(b) Weeding plant beds
(¢) Watering beds
(d) Applying noison dusts, sprays, or poison baits
(e) Pulling plants
(f) Setting plants

13. To control wildfire and angular leafspot apply
with a sprinkling can, thru the canvas, 3-4-50 blue-
stone-lime mixture (3 pounds copper sulfate, 4 pounds
lime, and 50 gallons of water). This should be ap-
plied at the rate of 1 quart per square yard, first when
the first true leaf appears; and then again from 8 to
10 days later.

14. To destroy cutworms, use 1 part of paris green
and 50 parts wheat bran mixed with enough water
to make a fairly thick mash. Scatter thinly over the
bed late in the afternoon. This treatment should be
repeated at least twice, at intervals of 3 days, for com-
plete control.

15. To control flea beetles, dust the plants with a
mixture of 1 part paris green, 5 parts of lead arsenate,
and 4 parts hydrated lime. Apply at the rate of
34 pound per 100 square yards. Or use dust contain-
ing 1 percent rotenone applied with a rotary hand-
operated duster at the rate of 14 pound per 100 square
yards.

16. When setting and resetting is finished, destroy
the remaining plants in the bed to help prevent di-
seases from spreading, and to help control insects.

Lexington, Kentucky January, 1942
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Tobacco Plant-Bed Management

By RusseLL A. HUNT

AN ABUNDANGE of healthy, vigorous, stocky plants
ready for transplanting at an early date is essential to
the production of high-quality tobacco. Sufficient
plant-bed area should be prepared to provide the
plants needed for the entire crop at the first and second
pullings. The first plants pulled from beds are gener-
ally quite free from disease, but at each successive pull-
ing the plants are likely to carry more disease, par-
ticularly mosaic, which of course contributes to the
amount of disease in the field. Vigorous, stocky plants
aid materially in obtaining a good stand. They re-
cover quickly from the effects of transplanting, are not
casily killed by bad weather and often survive attacks
of insects.

Having the plants ready for early transplanting has
a number of advantages. The field soil then is usually
in better shape than later, for obtaining good stands,
and the early-set crop is more likely to escape injury
from drouth, more likely to have favorable weather
for harvesting and curing, and less likely to be affect-
ed seriously by wildfire, rust, and other leafspot
diseases.

Some Points to Remember

1. Select fertile, well-drained land for the bed, pref-
erably with a slight southern or eastern slope.

9. Select a site free from shade, especially in the
forenoon. (This is helpful in preventing blue mold.)

3. Use a new site for the plant bed each year, a
great help in avoiding black root-rot and blue mold.

4. Where a burley tobacco crop is to be grown on
land which has grown tobacco in recent years, choose
a variety resistant to black rootrot, such as Kentucky
Experiment Station No. 16. On virgin land, or in very
long rotations, a variety not resistant to this disease
may be as satisfactory, if one can be found which gives
a yield comparable to that of Kentucky Experiment
Station No. 16. Where Fusarium wilt is prevalent,
Kentucky Experiment Station No. 33 should be grown.

5. Before sterilizing, prepare the seedbed thoroly,
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so that only a very light raking will be necessary be-
fore sowing the seed. Deep stirring after sterilization
results in weedy beds.

6. Fertilize a steamed bed with a complete fertilizer
such as 6-8-6 or 4-8-4, at the rate of 4 to 5 pounds per
100 square feet, and rake in very lightly. A low-potash
fertilizer is preferable for a heavily burned bed. Cau-
tion: Heavy fertilizing of plant beds may put too much
soluble salts in the soil, which in dry weather causes
the plants to yellow and die.

7. Provide 400 to 450 square feet of bed for each
acre of burley tobacco to be grown, and 250 square
feet for each acre of dark tobacco.

8. Sow 1 level teaspoon of seed to 400 to 450 square
feet of bed. Seeding may be done as soon as weather
permits, which is usually the last half of February, or
the first half of March. Perhaps the most favorable
time for seeding is from the first to the middle of
March in southern and western Kentucky, and from
March 10 to March 20 in central and northern Ken-
tucky. It is a mistake to work the ground when it is
wet in order to sow early.

9. To distribute the seed evenly, mix the seed with
screened wood ashes, fine sand, or commercial fer-
tilizer. Going over the bed several times, sowing part
of the seed each time assures even distribution.

10. Box the bed tight, using 17x6” material. Use
a good grade of tobacco cotton. Draw it over the tops
of the boxing boards and fasten to the sides of the
board. This will keep out flea beetles, cutworms, and
grasshoppers, and will double the life of the tobacco
cotton. Since a shortage of cotton is likely this season,
it is essential to conserve supplies.

11. In dry weather, water the bed thoroly every
4 to 6 days. Use 50 to 60 gallons for each 100 square
feet. Watering a large bed is laborious, but in many
seasons is necessary if strong, thrifty plants are to be
produced. Tobacco, growers can well afford to pro-
vide equipment for watering plant beds rapidly. Sel-
dom are there seasons when watering is not needed.




_yields produced on TVA demonstration farms in Gray-
son county. In 1940 the average yields (pounds per
acre) from the treated and. the untreated portions of

the demonstration fields were as follows:

Limestone
Untreated and phosphate

Lespedeza, 33 fields s 641 2,875
Red clover, 5 fields . 5 428 2,680
Redtop, 5 fields b 80 2,179
Further evidence of the valuec of fertilizer treat-
ments is furnished by experiments with permanent
pastures at the Western Kentucky Agricultural Experi-
ment Substation. In these experiments a 30-acre field
was divided into three 10-acre fields, one of which re-
ceived no fertilizer or limestone treatment, and the
other two of which had fertilizer and limestone worked
into the soil prior to seeding, and later top dressings
of rock phosphate or of limestone and'.xuperphosphate.
The 1esults, in terms of rounds gain of steers and cost
per pound of such gain:. indicate what may in general
be expected from suitable soil treatments on pasture
land. Cost of the soil treatments was of course figured
in the costs per pound of gain. The average gains and
costs over a period of 13 years (1929-1941) were as
follows:

Average Average Average
number of  yearly gain cost per
steers carried ~ per 10  pound of
per 10 acres acres gain
! (pounds) (cents)
2.5 460 103
Rock phosphate .. 6.4 1,635 3.3
Limestone and
superphosphate 1,614 3.3

Treatment*

* Rock phosphate—1,200 pounds applied per acre in 1927 and worked
into the soil; 800 pounds applied in 1934, 300 pounds in 1939, and 327
pounds in 1941 as top-dressings. Limestone and superphosphate—1%2
tons of limestone and 600 pounds of 16-percent superphosphate applied
per acre in 1927 and worked into the soil; 400 pounds of 16-percent
superphosphate applied in 1935, 1 ton of limestone in 1935, 200 pounds
of 20-percent superphosphate in 1939 and again in 1941, as top-
dressings.

Lexington, Kentucky February, 1943
Published in connection with the agricultural extension work carried on
by cooperation of the College of Agriculture and Home Economics,
University of Kentucky, with the U. S. Department of Agriculture, and
distributed in furtherance of the work provided for in the Acts of
Congress of May 8 and June 30, 1914.
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OLD PASTURES and MEADOWS

IMPROVE OLD GRASSLANDS
BY—

patching bare spots
reseeding thin stands
fertilizing poor soil
liming acid land
sowing plenty of seed

sowing dependable
kinds of plants

UNIVERSITY OF KENTUCKY
'Collcgc of Agriculture and Home Economics

* : ; :
Extension Service . . . Thomas P. Cooper, Dean and Director




Patching Old Pastures and Mcadows

By Rarpa Kenney and E. N. FERGUS

IT 1s EsTIMATED that Kentucky farmers, in order to
meet the demand for more meat and more milk in

1942, must reseed or otherwise improve a million acres -

of grassland in 1942, and about 2 or 3 million acres
in 1948. Most Kentucky meadows and pastures now

have poor stands. Fall weather for the past three years

has been unusually dry, with the result that stands on
some 6 million acres of pasture and hay land seeded

during those years are very thin. By patching with &

suitable seeds, however, and by liming and fertilizing,
most of these newer meadows and pastures and mafly
of the older ones can be made to double their present
production of good pasture and hay. Where drouth
was the cause of poor stands, most patching will be
done by sowing seed either on thin spots or over the
entire fields, but where other causes have contributed,
these must be corrected before reseeding will be very
effective. Where the soil ds unproductive, treatment
with limestone, fertilizer, and manure will be profit-
able before reseeding. Construction of diversion ter-
races, diversion ditches, and hillside ditches are
distinct aids in patching pastures on rolling land.

In the past much patching has consisted in spread-

ing a few loads of manure on the thin spots, putting :

brush and other material in gullies, and other treat-
ments of small areas in a relatively few fields. The
job to be done now, in order to produce notable in-
creases in pasture and hay, requires sowing seed on
roughly three-fourths of the grassland of the state.

Lespedeza and Ryegrass Most Widely
Adapted for Patching

The cost of patching grassland in Kentucky prob-
ably should not be unduly high. Korean lespedeza and
Italian ryegrass are widely adapted and suitable for
extensive use. Both are among the cheapest seeds
sown, and both are produced extensively in Kentucky.
Each is the most reliable in its class in making stands
on unprepared seedbeds; each produces heavy seed
crops; and each grows well under continuous grazing
from the time of seeding. Among other plants used
may be sweet clover, other lespedezas, timothy, Can-
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ada bluegrass, and Kentucky bluegrass. They are less
widely adapted and less easily established where they
are best adapted than the two first mentioned.

Time and Rate of Seeding

Most seedings will be made in spring or fall. Fall-
sown seeds should be almost entirely grasses. They
can be sown at any time from September 1 thru No-
vember, but the September sowings give best results.
Spring seedings may be both grasses and legumes, and
may be made from February 1 to as late as May 1 in
northern Kentucky. Again, best results can be ex-
pected, on the average, by sowing in February and
March. However, it may not be possible to decide
the needs of many fields until late in the season, be-
cause expected volunteer stands of korean lespedeza
and Italian ryegrass do not always materialize. When
they do not, there is still time to sow seed.

Rates of seeding korean lespedeza and Italian rye-
grass on old grassland range from 5 to 25 pounds
per acre, whether seeded alone or (in the spring) in
combination. The lighter rates are used over entire
fields, anticipating heavy volunteer stands the second
year. The heavier rate is used on vacant spots and in
gullies, or over entire fields when maximum produc-
tion the first summer must be had.

Prepared or Unprepared Seedbed

Hitherto most of the lespedeza and grass seed used
on old grasslands has been sown on unprepared seed-
beds. Whether or not it would be better to disk or
harrow the ground to be patched or reseeded cannot
be definitely stated until more farm trials of seeding
on disked or harrowed seedbeds as compared with
seeding on unprepared seedbeds have been made.

Value of Soil Treatment for Grassland
Limestone has been used on approximately 8 mil-
lion acres of Kenltucky crop land in the past 17 years,
and phosphate in the past 5 years on about the same
amount of land, most of it limed. A considerable por-
tion of this acreage is now in grass, and it may be

patched more or less successfully without further soil

treatment.
The value of treating less productive soil before
seeding grass and legume crops is indicated by hay
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Legumes Necessary for Good Grass

It is not possible to have a continous vigorous stand
of highly nutritious grass without a continuous supply
of nitrogen. The most economical way to provide the
nitrogen is by having legumes continously with the
grass.

More high-quality pasture and hay are necessary in
Kentucky for a profitable live-stock industry and for
effective soil improvement and conservation. There
are prosperous farmers in Kentucky who maintain
cattle and sheep on pasture and hay with very little
use of grain or concentrates; but this can be done
only with high-quality pasture and hay.

KEEP KENTUCKY GREEN

and

THE PASTURES CLEAN

Lexington, Kentucky March 1942

Published in connection with the agricultural extension work carried
on by cooperation of the College of Agriculture and Home Economics.
University of Kentucky, with the U. S. Department of Agriculture, and
distributed in furtherance of the work provided for in the Acts of
Congress of May 8 and June 30, 1914,
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for high-quality hay
for high-quality pasture
3 or 4 years after the hay

to prevent erosion

to fix and conserve
nitrogen

to reduce acreage of
tilled crops

UNIVERSITY OF KENTUCKY

College of Agriculture and Home Economics

Agricultural Extension Service

Thomas P. Cooper, Dean and Director

Alfalfa and
bluegrass
ready for
pasture




Sow Alfalfa and Grass Together

By GEORGE ROBERTS

It has been the experience of many farmers that
one of the surest means of producing a good blue-
grass sod is to sow bluegrass with alfalfa. This is true
not only in the older alfalfa areas of the Outer Blue-
grass region, but also in the parts of the Bluegrass
region where alfalfa has more recently come into
use. Farmers have had the same experience in many
other parts of the state.

The acreage of alfalfa has increased considerably
thruout the state. In 1929 there were 98,355 acres,
and in 1939, 154,767 acres. Warren County had 6,000
acres in 1989, which shows the possibilities of extend-
ing the crop in that area. The acreage should be
largely increased thruout the state because alfalfa is
a reliable hay crop of high quality. There is seldom
a season so unfavorable that one or more cuttings are
not obtained, and in normal seasons three to four
cuttings.

Preparing the Soil

Alfalfa can be grown any place in the state where
the soil has good underdrainage, as is true of most
Kentucky soils. Liming is necessary on all soils that
do not naturally contain lime. Some soils that do not
need liming are those that contain limestone frag-
ments and those on slopes below marl outcrops. Prac-
tically all soils in the state, except the high-phosphorus
soils of the Bluegrass region, need to be treated with
phosphate. About 3 tons of ground limestone and 500
pounds of 20-percent superphosphate per acre are rea-
sonable first applications for alfalfa. Some soils may
also need potash for alfalfa, for this crop is a very
heavy feeder on potash. However, a preliminary test
should be made by applying potash at the rate of 200
or 300 pounds per acre on three or four small plots
over the patch and watching its effect. If the alfalfa
shows a good response, the patch may be top-dressed.
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This test should be made on soil that contains suf-
ficient lime and phosphate.

Alfalfa may be grown on “‘run-down” land by grow-
ing a crop of sweet clover ahead of it and turning it
under. Sweet clover grows much better on run-down
land than alfalfa and leaves the soil inoculated for
alfalfa. The sweet-clover seed should be inoculated
when sown, and the soil should be limed and phos-
phated as outlined above.

Seeding the Crop

It is important to grow grass with alfalfa to prevent
erosion, for sloping land will erode if it has alfalfa
only on it. Alfalfa does not make a dense sod, and
the soil washes from between the crowns. More grass
is needed for pasture in Kentucky, and seeding it with
alfalfa is one of the surest ways of getting a good sod.
Bluegrass or orchard grass is good for this purpose. A
mixture may be used. It is good practice to cut the
alfalfa for hay for not more than three or four years
and then use the field for pasture. The picture on
the front page, showing a field handled in this way,
was taken in McCracken County,

If a farmer has had no experience in growing alfal-
fa, it is advised that he first try it on a small scale,
With this trial seeding of alfalfa, seed a strip of blue-
grass, a strip of orchard grass, and a strip of a mixture
of the two. Seed at the following rates per acre:

15 pounds
Bluegrass 6-8 pounds
Orchard grass .. 8 pounds
Mixture of grasses 5 pounds of each

Where alfalfa is seeded for the first time, it is ad-
visable to sow it on a well-prepared seedbed, be-
tween August 5 and early September, depending on
the latitude. The alfalfa seed should be well inocu-
lated.

Grasses may be sown on established stands of al-
falfa on a “honeycomb” freeze in January or Feb-
ruary. (Extension Circular 312 gives detailed infor-
mation-on growing alfalfa.)
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plies of imported seed have been cut off or
seriously reduced, transportation means are
jammed, and bagging material is scarce. In
addition, cur allies need large amounts of
American-grown seed.

Seed saving is an important part of the
Live-at-Home Program. A dollar saved on
seed is a dollar available for winning the war!

Kentucky farmers need to produce more
seed of orchard grass, bluegrass, fescue (Ky.
No. 31), ryegrass, vetch, clover (red, crimson,
and sweet) , Balbo rye, and improved varieties
of barley, oats, wheat and ryegrass.

Steps in a Seed-Saving Program

1. Start with high-quality seed known to be
adapted to your locality. Use recom-
mended varieties.

Sow on fertile soil because it not only
produces more seed, but better seed.
Limestone, phosphate, and humus are im-
portant in making soil productive.
Control the weeds by proper cultivation
before seeding crops, and by pulling, cut-
ting, and mowing at proper times.
Harvest the seed at the proper stage after
maturity is reached but before the seed
shatters badly.

Make plans well in advance for all labor
and machinery needed.

Clean the seed properly before sowing
or selling it.

If you produce seed for sale
consult your county agent about
state and national seed laws!

Lexington, Kentucky May, 1942
Published in connection with the agricultural extension work
carried on by cooperation of the College of Agriculture and Home
Economics, University of Kentucky, with the U. S. Department
of Agriculture, and distributed in furtherance of the work pro-
vided for in the Acts of Congress of May 8 and June 30, 1914.
A-20
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Trailer thresher for small crops of seed

Unless far more seed than
usual is saved on Ken-
tucky farms this year, our
quotas for war production
of foods and feeds will
not be met. We may not
be able to buy, transport,
or pay for seed from out-
side sources.

UNIVERSITY OF KENTUCKY

College of Agriculture and Home Economics
Agricultural Extension Service

Thomas P. Cooper, Dean and Director




Save Seed on Kentucky Farms
By WM. C. JOHNSTONE and RALPH KENNEY

On many Kentucky farms the lack of seed,
or of money with which to buy seed for sow-
ing pastures, meadows, and cover crops, limits
the acreage of cropland seeded, reduces the
rate of seeding, and results in the use of less
desirable and cheaper kinds of seeds instead
of the better species of grasses and legumes.

Proper seeding of pastures, meadows, and
cover crops in Kentucky would require many
times more seed than is now being used. Not
only should the acreage of cover crops be
trebled but the rates of seeding should be
increased. Many thousands of acres of pas-
tures and meadows are seeded to lespedeza
alone, because neither the seed nor cash to
buy seed is available for other crops. Local
production of seed is the answer to this seed
scarcity.

More Liberal Seeding Is Practical
Where Seed Is Saved at Home

Thruout Kentucky, farmers who save seed
sow more than those who buy their seed.
Farmers who save vetch seed sow 30 to 40
pounds per acre; others sow half that amount.
Farmers in the orchard-grass area sow that
seed more liberally than those in areas where
the seed is shipped in. Where rye seed is
abundant, 3 bushels per acre are often used
for increasing pasture production and afford-
ing better soil protection. The same tendency
is seen in all other crops.

Better Varieties May Be Obtained

Farmers who depend upon shipped-in seed
often get seed of unadapted varieties. This
is especially true of red clover, barley, rye,
and oats. The development by plant breeders
of especially well adapted varieties of prac-
tically all grasses, legumes, and other farm
crops may be expected in the future. Many
farmers will find not only interesting but
profitable work in the production of high-
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quality seeds of these superior varieties. They
may find interest in gathering and planting
seeds of local strains of grasses which may
prove valuable in future years.

Local Dealers Prefer Local Seed

Many merchants prefer to purchase seed
from local farmers. In doing so, they serve
their community well and keep the ‘‘seed
money’’ at home. In addition, they are more
likely to obtain adapted varieties and less
likely to bring in new weeds which may prove
troublesome. Commissions and freight bills
are saved. Surplus seed produced in the com-
munity may be handled by local dealers.
Where quantity justifies, buying, cleaning, and
handling may become a valuable side line for
the local dealers or cooperatives.

Seed-Saving Is Simple

Seed may be saved in many ways. Almost
2.000 combine harvesters are now in use in
Kentucky for harvesting
seed. Most of them do
custom work. A small
trailer thresher designed
particularly for small
farms, is now being suc-
cessfully used in Ken-
tucky, especially in the
eastern part of the state. : ;

A With a seed stripper
Small grain, clovers, and ke this, several
some grasses may be bushels of bluegrass
threshed with ordinary see?n c:"fel:f }:::‘l‘l::ted
grain threshers. Hand
strippers are available at low cost for harvest-
ing bluegrass seed, and many Kentucky farm-
ers are profitably harvesting and threshing
small lots of seed by hand. Directions for har-
vesting the various seed crops are available
from the county agents or from the College
of Agriculture and Home Economics, Univer-
sity .of Kentucky.

Seed-Saving in the War Emergency

Local production of seed is a vital part of
the country's war effort. Some of our sup-
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15 to 20 sticks to the tier rail. If only a few
sticks are housed, they should be hung high
in the barn where good curing conditions pre-
vail. If several rails are filled at a time the
housing should be done in such a manner as
to facilitate the use of heat.

A common practice with many farmers is
to keep the primed leaves. in piles for one or
two days and then spread them on the barn
floor, or on hay or straw, to cure. This prac-
tice is not recommended as the leaves quickly
heat when piled, and when spread on the
ground, or on other materials such as hay or
straw, one side of the leaf dries and the other
remains in case. It is practically impossible to
have satisfactory curing under such conditions.

Method of Curing

Curing primed leaves is easier than curing
the entire plant. The important thing is to
keep the leaves dry most of the time. Since
primed leaves are well yellowed, or even par-
tially cured, when harvested, there is practi-
cally no danger of setting a green color, or of
too rapid curing. Ample ventilation should
be provided and heat may be used to advantage
if the leaves stay in case longer than one day.
Usually curing is finished in ten days to two
weeks. The tobacco should then be taken
down, tied loosely in hands of 20-25 leaves,
placed on sticks the same as other tobacco
and bulked in hollow bulks, covered but not
weighted. |f the leaves are permitted to hang
indefinitely in the barn they fade, losing the
bright, flashy color that characterizes high-
quality smoker leaf. If fresh-harvested to-
bacco is hung under cured primed leaves
the moisture soon causes the primed leaves to
discolor or even to houseburn.

Primed leaves may be mingled with com-
parable grades from the crop or marketed
separately. Either way is satisfactory, accord-
ing to reports of farmers, as well-handled
leaves saved by priming are equal in value to
leaves harvested in the regular way.

Lexington, Kentucky July, 1942
Published in connection with the agricultural extension work
carried on by cooperation of the College of Agriculture and Home
Economics, University of Kentucky, with the U. S. Department
of Agriculture, and distributed in furtherance of the work pro-
Vidzefl for in the Acts of Congress of May 8 and June 30, 1914,
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PRIMING
BURLEY TOBACCO

® Saves lower leaves

® Permits upper leaves .to:
ripen

® Saves more leaves

® Increases yield of smoker
grades

® Increases total yield

® Brings highest returns

UNIVERSITY OF KENTUCKY

College of Agriculture and Home Economics
Agricultural Extension Service

Thomas P. Cooper, Dean and Director




PRIMING BURLEY TOBACCO
By RUSSELL A. HUNT

Priming, if done the right way, is the an-
swer to the question growers often ask, ‘‘What
c¢an be done if the bottom leaves are burning
badly while the rest of the plant is still im-
mature?”’ Most growers faced with such a
condition cut the tobacco—all of it. By so
doing they get 6 to 8 excellent leaves per
plant, 4 to 6 leaves of passable quality, and
6 or 8 immature Jeaves hardly warth market-
ing. If instead of cutting at this time they
would go through the field and pick off 2 to
5 bottom |eaves per plant, and wait to cut
until the middle and upper leaves were ma-
ture, they would get a total of 16 to 20 good-
to-choice leaves per plant.

The reason for such priming (removing
leaves from the standing stalk) is that the
leaves of tobacco plants do not ripen all at
the same time. The flying and trash leaves
ripen before the middle and upper leaves, and
by the time the lug and bright leaves are
ready for harvest, the lower leaves often are
burnt and damaged badly, especially in dry
seasons. By priming, the bottom leaves are
removed as they mature, while they are sound
enough to produce the best smo§<er grades.
Usually one priming is enough; but if the ¢rop
is quite immature and burning is severe, two
or more primings may be profitable.

Does Priming Pay?

Because priming causes extra work, the
first question a grower asks Is, “Does it pay?"
In most years it is definitely profitable,
Though farmers generally have not yet adopted
the practice, those who have tried it have
found that they can save, on an average, 300
to 400 pounds more leaf per acre than where
they do not prime. Moreover, the average
quality of the crop is higher where priming
is done, and it therefore brings a higher price.
In 1940 and 1941 primed leaves of burley
have averaged about 25 percent above the
season's average market price. Returns of

50 to $100 more per acre where priming is
used have been common. The amount a farmer
can earn per hour for time spent in priming
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of course depends on how fast and skilfully
he works, on the amount of tobacco needing
priming, and on the price of tobacco. It has
not been unusual, however, to make $1 to
$1.50 an hour in this way.

Especially Important to Growers with
Small Tobacco Acreage

Tho priming is practicgl for all tobacco
producers, it is especially useful to those
growers who have only 2 or 3 acres, or even
less. It enables them, by putting in a little
more work on harvesting, to definitely increase
their income from tobacco. Of the 120 farms
in Kentucky producing burley tobacco, some
81,000 grow less than 2 acres per farm, and
only about 14,500 produce more than 4 acres
per farm.

When to Prime

Priming may be done at any time after the
bottom leaves or flyings mature and begin to
yellow thoroly ar burn at the tips. To get the
greatest number of leaves in the best possible
condition, they should be primed before they
are badly burnt. Many growers wait until the
bottom leaves are practically cured or until
the plants are harvested, then go thru the
field and pick up leaves. In a dry season this
may prove satisfactory, but in a damp season
it may result in serious loss of leaves and in
impaired quality. - Cured or partially cured
leaves attached to the growing plant or lying
on the ground, darken rapidly and may be
entirely lost in three or four days, if the
weather is warm and rainy,

Method of Housing

Priming should be done when the bottom
leaves are in case, to prevent shattering. Ex-
perience indjcates this may best be accom-
plished in the early morning or on a cloudy
day. The leaves are pulled from the plant and
removed to the barn where they are sorted
according to soundness and quality and tied
to tobacco 'sticks with light twine, 2 to 6 at a
place. The tie shown in the drawing is satisfac-
tory for fastening leaves to the stick. After the
sticks are filled, they are housed at the rate of
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Drorring PiTs

Dropping pits are very popular with
farmers in Kentucky because of their
convenience. A plan of an approved
fype dropping pit is shown below.
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It is not necessary to clean
dropping pits as offen as dropping
boards ; in fact, two or three cleanings
a year may be enough. This depends
entirely upon the condifion of the pif.

For more information refer fo
Kentucky Extension Circular 35]
“Housing Farm Poultry! See your
county agent.

Lexington, Kentucky. June, 1942
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HiNTs oN REMODELING

Pourtry ~House
By Jesse B. YB,fsiooks
_ 1.Be sure the house is on well-drained soil
2. Allow 3% to 4 sq. ft of floor area*per bird
3, Provide & fo [0 inches roosting space per bird
4. Have | sq. ft. of open screened front pe
10 sq. ft. of floor areq for ventilation
_ 5. Add windaws to admit sunlight (See plan)
6. Wooden or concrete floors improve sani
tation and add warmth in house.
7 Build a dropping pit 19 inches deep
and Screen in under roost poles
8. Strip all cracks. Fodder may be
stacked around house during winter
O. Provide at least 24 nests for eac
100 hens. Build nests so that the
can be easily removed and cleaned
10. Provide adequate feeding equipment]
and watering stands. Have 3 reel-
type mash hoppers for each 100 birdd
11. When increasing size of house make the
house deep from front 10 rear and place
the roost poles in the back of the building
12. 1f the roof is high, a straw loft abou
6% to 7 ft above the floor will
make the house warmer (See plans

UNIVERSITY OF KENTUCKY
College of Agriculture and Home Economics
Agricultural Extension Service
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Fig, 2—Screen for cleaning hemp seed, showing con-
struction and sizes of material

screen. The seed is then ready to be cleaned in
a fanning mill. The best practice is to clean
seed each morning while waiting for shocks to
dry sufficiently for threshing.

Using a fanning mill.— Farmers not having
the necessary cleaning equipment may hire an
operator doing custom work who owns a com-
bine, a threshing machine, or a fanning mill.
In some counties, it may be advisable for some
local farm organization to provide a fanning
mill where farmers can have hemp seed cleaned
at a reasonable charge.

Much skill is involved in efficient use of a
fanning mill or of cleaning equipment on a
thresher.
justments that will meet one situation may not
be satisfactory for another. The operator must
use considerable judgment in adjusting the
cleaner.

The purpose of cleaning seed is to remove im-

Conditions vary so widely that ad-

purities such as leaves, twigs, chaff, dirt, inert
material, weed seeds, and any small, shrunken,
immature seeds.

A good fanning mill or thresher-cleaner
should be provided with adjustments for vary-
ing the air blast, the rate of feed, the pitch of
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screens and speed of shaking the screens.

The air blast can be varied by the speed of
the fan and the adjustment of the blinds on the
air inlets. The air blast should be sufficient to
remove the lighter materials without blowing
the seed over.

The feed-hopper opening, the pitch of the
screens, and the speed of the shaker should be
regulated by trial to do a good job of cleaning.

The openings in the upper screen should be
just large enough to let the seed thru and hold
back the larger impurities. The size of hole to
use in this screen depends upon the size of the
hemp seed. A 10/64”, 11/64”, 12/64”, 18/64",
or 14/64” round hole may be needed. In most
cases, the 12/64” will be satisfactory. This is
known as a No. 12 screen.

The purpose of the lower screen is to separate
the good seed from the undesired weed seed,
and other small particles. The good seed should
pass over this screen and the undesired seeds and
small particles pass thru it. The openings on
the lower screen for hemp should be about
1/12x14” in the oblong hole and 5/64” in the
round.
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How to Harvest Hemp Seed

By J. B. KeLey

Farmers growing hemp for seced this year
for the first time want to know what are the
best practices in harvesting the crop, how to get
along with the least labor and least loss of seed.
The information given in this folder is based
on interviews with experienced growers, who
described their methods of handling the crop.

When to Cut the Plants

Cut the hemp plants when the seed starts to
shatter easily from the middle branches. If cut
later, many seeds will shatter and be lost. If
cut carlier, many seeds on the upper branches
will be too immature for sowing. Cut the
plants by hand, using a corn knife; and be sure
the knife is sharp so that there will be very
little shattering of the seed. Cut the stalk
about 6 inches below the lower branches. Put
50 to 60 hills in a shock to cure for threshing.

Where to Locate the Shocks

Follow a systematic plan in locating the
shocks. They should be arranged so that it will
be convenient to thresh 4 shocks at only one
setting of the threshing canvas. Such an ar-
rangement is illustrated in Fig. 1. A, B, G, and
D show the location of the shocks; the square
a-b-c-d shows the location of the canvas; and the
square e-f-g-h, bounded by broken lines, repre-
sents an area 8 hills square from which the
plants are taken to form one shock.

How to Set the Shocks

As in shocking corn, provide a support for
a hemp shock by bending 3 or 4 strong plants,
one from each of 3 or 4 hills, toward each other
and tying them together. Against this support,
place the plants from the other hills and bind
the shock tight above the center with two hemp
stalks having the branches left on. Then reach
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Fig. 1—A plan for locating the shocks so that threshing
will be convenien

under the shock with a sharp knife and cut off,
near the ground, the plants which form the
support. Some growers, however, prefer to
leave these plants uncut until the day the shocks
are threshed, in which case the branches of the
uncut plants should be removed before the
shock is made, and should be fastened in a
bundle and placed in the shock. If left on
uncut stalks, the seed will not cure.

Prepare for Threshing While the
Hemp Cures

Hemp in the shock will cure in 7 to 10 days
if the weather is favorable. During this period,
clear the stubble from the areas between each
set of 4 shocks where the threshing canvas will
be spread (Fig. 1). Cut the stubble with a sharp
ax or grubbing hoe below the surface of the
ground and rake the stubble away so that the
threshing canvas will not be torn.

Also during this time, prepare a place at a
convenient central location in the field, for the
cleaning to be done. A canvas will be needed
on which to pile the seed and chaff to be
cleaned. Where this canvas is to be placed,
level the ground and rake it smooth so that the
seed can be readily shoveled from the canvas.
Then, in this leveled area, at the place where
the cleaning screen is to be set, dig out a slight
depression so that the canvas will settle into
it and form a container for the cleaned seed.
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How to Thresh the Seed

Until the shocks are on the threshing canvas,
handle them as little as possible, for the seed
shatters easily. The most practical method so
far known for threshing hemp is to put one
shock at a time on a canvas 24 to 30 feet square,
and beat the seeds out by striking the branches
with strong clubs about 114 inches in diameter
and 6 feet long.

The following procedure is used by exper-
ienced growers in threshing hemp seed:

1. Provide a crew of 3 to 4 men for each
canvas. The number of crews depends on the
acreage to be threshed.

2. Start threshing when the shocks are free
from dampness caused by rain or dew.

3. Spread the threshing cloth on the arca
from which the stubble has been removed, plac-
ing it as illustrated in Fig. 1. This cloth may
Le canvas or heavy unbleached muslin.

If the stalks used for supporting the shocks

were left uncut, reach under the shock and
cut them with a sharp knife.
5. Lift or tip the -bound shock over on the
canvas before removing the tie. In order not to
shatter the seed over the bare ground, do not
disturb the branches.

6. Thresh out the sced by beating the
branches with clubs. When the branches on
one side of the plants have been beaten, turn
the plants over with the aid of the clubs and
continue beating until all the branches are
free of seed. Then remove the twigs from the
canvas and repeat the process on each of the
other three shocks of the setting.

7. Move the canvas to the next setting of four
shocks. After several settings have been beaten
out, place the canvas loaded with the chaff and
seed on a slide having smooth plank runners
and haul it to the central place in the field
where the seed is to be cleaned. Place the load
from the slide in a conical pile on the canvas,
and beat it down so that it is compact and the

surface is smooth.
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Farmers who raise only an acre or two of seed
will probably adjust this plan of threshing so
as to use fewer men and a smaller canvas or
other cloth made from a carpet or sheeting al-
ready available on the farm. If the canvas is
smaller than 24 feet by 24 feet, be careful that
the seeds do not fly off the canvas in beating
the plants. Tramping the plants causes the seed
to fly less than beating.

Cleaning the Seed

For home use the sced after it is beaten out
can be winnowed in a light breeze, or rubbed
thru a screen and then winnowed. Some deal-
ers, however, will not accept seed in this condi-
tion. It must be run through a fanning mill or
thru a combine or other threshing machine to
remove the chaff, before they will buy it. A
homemade cleaning screen may be used in con-
junction with a fanning mill where a combine
or a threshing machine adjusted with the proper
screens is not available.

Making and using the cleaning screen.—
A cleaning screen is casily made, as shown in
Fig. 2, to provide working space for 4 men. It
consists of a light frame 3 feet wide and 6 feet
long made of 1”x6” or. 8” boards with a 14” or
1/8” mesh galvanized hardware cloth across the
bottom and held in place by 17x1” strips se-
curely nailed to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>