SOIL SURVEY OF BEDFORD COUNTY, PENNSYLVANIA.

By CHARLES J. MANN, of the U. 8. Department of Agriculture, and W. E,
GROSS, of the Pennsylvania State College.

DESCRIPTION OF THE AREA.

Bedford County is situated in the southwestern part of Pennsyl-
vania, forming one of the lower tier of counties bordering the State
of Maryland. It has an area of approximately 1,067 square miles,
or 682,880 acres. It is bounded on the north by the counties of Blair
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and Huntingdon, on the east by Huntingdon and Fulton, on the
south by Allegany County (Md.), and on the west by Somerset and
Cambria Counties.

Practically all of Bedford County lies in the Appalachian Valley
region, its topography consisting of alternating mountainous ridges
and valleys running from northeast to southwest. The principal
ridges from east to west are Rays Hill, Broadtop, Tussey, Dunning,
Wills, Buffalo, and Allegheny. These mountains owe their existence
to the hardness of the sandstones from which they are formed. Their
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176 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1911.

upper slopes are steep and rocky, their crests usually narrow, and,
with the exception of Allegheny Mountain, they are very slightly
serrated when seen from a distance. Their lower slopes are usually
longer and more gradual than the upper. No gap occurs in Wills
or Dunning Mountains, but two streams cut through Tussey Moun-
tain, the Raystown Branch of the Juniata near Bedford and Yellow
Creek near Loysburg. Brush Creek cuts through Rays Hill at Gaps-
ville and Sideling Hill Creek cuts it at Barnes Gap. The average
height of these mountains is about 2,300 feet, though many higher
altitudes occur.

As a whole Bedford County is rolling to mountainous, with very
hilly topography predominating. The stream bottoms are usually
narrow, though they are developed somewhat extensively west of
Osterburg. Outside of the bottoms and a few places where the moun-
tain tops broaden out there are hardly 10 acres of level land in the
county. Natural drainage is therefore well developed and in many
sections excessive.

The drainage of the county is accomplished by two main systems,
the Susquehanna and the Potomac. Fully four-fifths of the area
drains into the Susquehanna. The southern or Potomac system re-
ceives the waters from only about one-fifth of the county.

The larger streams are apparently not influenced in their courses
by the geological formations or topographical features, as they flow
directly across them, but the smaller runs and draws follow the for-
mations quite closely and are often the dividing line between soil
types.

Bedford County was established in 1771, but portions of its
original territory were taken in forming the counties of Westmore-
land in 1773, Huntingdon in 1787, Somerset in 1795, Blair in 1846,
and Fulton in 1850. The first recorded settlement was made in 1750
near the present site of Bedford, known earlier as Raystown. After
the close of the Revolutionary War a slow but steady increase in set-
tlement took place, the majority of the settlers being Scotch-Irish,
Welsh, Huguenots, and Germans. The Germans settled around Moz-
risons and Friends Coves; the other nationalities, including both
those coming from farther east and from Europe direct, settled on
lands other than the limestone soils.

In 1850 the population of the county was 28,077, in 1880 it had in-
creased to 32,463, in 1900 to 39,468, and in 1910 it was 38,879, During
the last decade there was thus a slight loss. This is believed to be
due to the drift of population to the cities,

Bedford, the county seat, is situated in the center of the county
and has a population of 2,235. It has good railroad facilities, being
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a junction point for all the railway lines in the county. Everett is
the second town of importance, with a popuiation of 1,725. It is well
located and the business center of a large surrounding territory.
Saxton ranks third and Hyndman, at the junction of the Pennsyl-
vania and Baltimore & Ohio Railroads, is fourth. Hopewell draws
considerable business from the coal-mining section. Manns Choice
and Osterburg are other small towns on the Pennsylvania Railroad.
Mount Dallas, Everett, Hopewell, and Saxton are on the Hunt-
ingdon & Broad Top Mountain Railroad. Schellburg, New Paris,
Pleasantville, Pavia, and New Buena Vista are small agricultural
towns in the western part of the county, while Rainsburg and Wood-
bury are the largest towns of Friends Cove and Morrisons Cove
within Bedford County.

There are three railroad lines in the county. The Pennsylvania
line nearly parallels the Baltimore & Ohio to Hyndman, then turns
north through Bedford, at which point it is joined by the Hunting-
don & Broad Top Mountain, passing out of the county near Queen
Station on the northern boundary. The Huntingdon & Broad Top
Mountain leaves the area north of Saxton and connects with the main
line of the Pennsylvania at Huntingdon. Spurs from this line tap
the coal-mining region. Trains now run on the Bedford line direct
between Altoona and Cumberland and between Bedford and Hunt-
ingdon. The Baltimore & Ohio road enters the county at State line
and follows Wills Creek through the county, with Hyndman and
Cooks Mills the only stations in the area. This road gives direct
communication to Pittsburg and the West and eastern points. Bed-
ford, Yount, Cessna, Fishertown, Reynoldsdale, Osterburg, Imler,
and Queen are stations and shipping points on the Pennsylvania.

The country roads are numerous enough and in the shale regions
are usually in good condition, but in the country underlain by sand-
stone they are quite rough and rocky. Wherever possible they fol-
low ridges or stream courses. It has cost much money to make many
of the roads over the mountains and most of them have been made
with even grades and are well kept. The roads over the smaller
ridges and hills are usually more difficult to travel than the moun-
tain roads, as the steeper slopes tend to wash more readily. There
are several miles of excellent State road in the county, with much
more under construction. The southeastern section of the county
depends entirely upon its public highways for transportation. Tim-
ber and tan bark from this region are now brought to Everett by
traction engines and wagons, which carry lime on the return trips.

Good material for road making is available in nearly all sections.
Telephones are in general use throughout the county. The county
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is fairly well supplied with schoolhouses and churches. Rural free
delivery routes have been established over the county.

CLIMATE.

The climate of the county is equable and healthful. The summers
are particularly delightful. There are only a few days when the
temperature rises above 90° F., and the nights are almost always
cool. The winters are long and rather severe. There are probably
about 90 days of the year with a temperature below freezing and
periods of several days with the thermometer below zero are not
uncommon.

The appended table, compiled from the Weather Bureau stations
at Huntingdon and Everett, shows the mean monthly, annual, and
seasonal temperatures and precipitation, the absolute maximum and
minimum temperatures for each month, and the rainfall during the
years of greatest and least precipitation at both of these stations, also
the normal snowfall, the greatest precipitation in 24 hours, and the
average number of rainy days (precipitation of 0.01 inch or more)
at Everett. Huntingdon is situated about 15 miles northeast of the
county at an elevation of 650 feet and Everett about 7 miles east of
the center of Bedford County in the valley of the Juniata River at
an elevation of 1,080 feet. The records at Huntingdon cover the
period from 1888 to 1910, while the data at Everett cover only 11
years from 1897 to 1908. The mean temperature at Johnstown, Pa.,
is almost identical with that of Huntingdon, but the normal precipi-
tation is 5 inches greater at Johnstown. Similarly the temperatures
for Altoona would almost be duplicated by those at Everett, but the
rainfall at the latter place is 10 inches more. The great range of
elevation in Bedford County causes considerable variation in tem-
peratures and probably in precipitation also, and it is likely that the
fall and winter temperatures at Everett are subnormal, and the
spring and summer temperatures are above normal for the most of
the county. There is certainly considerable variation in the dates of
first and last frosts between Allegheny Mountain and the lowlands
at Everett. This fact is of vast importance in choosing orchard siies
for protection from frost.

The average date of the first killing frost at Everett is October 8
and the earliest date given is September 19, 1901. The average date
of latest killing frost is May 5, and May 23, 1905, is the latest date
recorded. From the records it appears that the normal growing
season is about 150 days, which is ample for all crops grown. There
are, of course, varieties of corn which will not mature under such
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conditions, and these should be avoided. Unless there is a sufficient
covering of snow for protection, wheat, clover, and alfalfa are fre-
quently injured by freezing.

It will be observed from the table that the season of greatest
normal precipitation is in the summer, when it is most needed by the
crops. There are, however, exceptions to this, as was the case in the
year 1911, when very little rain fell in July and August, but many
rainy days occurred in the fall. The drought of 1911 was excep-
tional, though a period of three weeks without rain is not unusual.
The Weather Bureau records unfortunately do not show the normal
number of consecutive days without rain.

TEMPERATURE.
Absolute Absolute
Month,
Hunt- Hunt~ Hunt-
fngdon. Everett. fngdon. Everett. ingdon. Everett,
°F. °F. °F. °F. °F, ° P,

33 20.7 68 64 —4 -8
20 2.5 2 72 —17 —-21
29 24.2 68 63 -—23 —20
30 b7/ 2 PR SRR Y AP,
38 39.3 82 92 -7 -3
49 47.4 93 91 16 16
60 59.7 98 92 22 26
49 L R .
69 66.9 99 ) 94 36 33
72 72.2 104 100 33 41

71 69.5 101 94 38
71 (201971 PP F P (AR P
63.3 29 94 31 28
52 51.6 92 88 17 18
42 39.8 78 76 10 1
Falleeeeeeriiaeeiereeaerannenionnncas 83 Elid leeencecce]oroncenans]orececcooc]oancncanan
Annual. ... 51 49.2 104 100 -—23 —21
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PRECIPITATION.
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AGRICULTURE.

The agricultural development of Bedford County began in 1755,
but settlement and development were necessarily slow, because of
the heavy forest covering.

Corn was the principal crop of the early settlers, though some
wheat and rye were also grown. Grist mills were built some time
prior to 1780. Much of the rye was made into whisky, which found
a ready market. Some wool for home use was also produced.

By 1800 the county contained many settlements, the same crops
being grown at this time as earlier, but wheat had become the im-
portant money crop, especially in Morrisons Cove, where it was trans-
ported to market down the Juniata River. Winchester, Va., Hagers-
town, Md., and Carlisle and Chambersburg, Pa., were the principal
markets.

The yields of these crops were undoubtedly greater in the early
days than at present, owing to the large amount of pew land in
cultivation. When one piece of ground began to fail it was possible
to clear new fields, thus keeping a large proportion of virgin land



SOIL SURVEY OF BEDFORD COUNTY, PENNSYLVANIA. 181

in cultivation every year. The more level country, such as the lime-
stone valleys and the flats near Schellburg and southwest of Everett,
were among the first farmed. The superior productiveness of the
limestone soils was early recognized by the Germans. Chestnut
Ridge, which is now valuable property, was long neglected, and but
little utilized until after the Civil War. The opening of the Hunt-
ingdon & Broad Top Mountain Railroad from Huntingdon to Saxton
in 1855 and to Mount Dallas in 1862 gave an impetus to agriculture
as well as an outlet for the coal from the Saxton and Hopewell
region.

From 1814 to 1821 a number of main roads were built. These are
still in existence. The main pike follows the course of Budds Road
from Fulton County through Breezewood, Everett, Bedford, and
Schellburg. This road is now being rebuilt under State supervision.
Another pike forks from this one between Bedford and Manns
Choice and follows Dry Ridge into Somerset County. These roads
were main lines of travel between the east and the west, particularly
for the stock, primarily sheep, driven to eastern markets. All of
these pikes, which were owned by corporations, have now been ac-
quired by the State and the tolls abolished.

The following table gives the production of the principal crops of
the county as reported by the censuses of 1870 to 1910, inclusive:

Production of the principal crops in Bedford County, 1869 to 1909, inclusive.

Year.

1869 1879 1889 1899 1909

Bushels. | Bushels. | Bushels. | Bushels. | Bushels.

COMMher - e eeeee e eeeee e e e e eaen e eenaaennnnas 405,201 | 876,451 | 770,594 | 931,510 | 855,100
TR e e e eeeeneeenesenneennaesaerneennennnnas 838,074 | 304,108 | 378,088 | 461,520 | 333,871
OBES. e ee et e e e et e e nneas 376,206 | 228,708 | 417,181 | 351,510 | 388,061
RF e e eeeeeeeee e ee e e e e e rnaeas 118,000 | 95,277 ] 94,506 | 104,130 | 101,158
BUCKWREAE .- -+« eeeeeeemneraeeineeneenneennnees 33,491 | 67,627 | 46,467 | 84,280 | 156,207
POAEOOS-c. e« eeeereemneesnenenaeenneennennneas 104,657 | 170,424 | 110,050 | 183,360 | 263,790
BATIEY eear et eoeeeeeeemn e e e raa e ennanans 1,177| 3,064| 5,075 8420 |..........

The principal crops of the area, in the order of their present im-
portance, are corn, oats, wheat, potatoes, and buckwheat. The rela-
tive positions of orchard, clover, alfalfa, soy beans, and truck crops
are about equal.

Winter wheat is the staple money crop of the county. It is grown
on all the soils and by practically all farmers. The limestone and
bottom soils give the highest yields, averaging about 20 bushels to
the acre, while the Upshur shale loam and Upshur stony loam are
next, with 15 to 18 bushels. Other types yield from 10 to 15 bushels.
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While the yields are not so high on the Dekalb shale loam, the
quality of flour made from wheat grown on this type is considered
by many to be the best milled in the area.

The general practice is to plow up the oat stubble in August or
September and drill in the wheat about the first of October. The
original custom was to broadcast the seed, but with the introduc-
tion of the drill about 1866 its use became general and is now uni-
versal. About 200 pounds of phosphatic fertilizer is drilled in with
the seed, which, it is claimed, strengthens the straw and fills the
heads. The Fulcaster is the most common variety, though Fultz
is also grown to some extent by farmers in Morrisons Cove. Other
varieties have been tried, but the results have in most cases been less
satisfactory than with the varieties mentioned.

Corn is usually grown on sod ground, which is broken in the spring,
harrowed, and sometimes dragged and rolled. No fertilizer is ordi-
narily used on this crop, though manure is spread on the grassland
before plowing. The best yields under ordinary conditions run as
high as 50 bushels per acre, and yields of 85 bushels have been re-
ported. The best farmers frequently obtain 50 bushels per acre from
the limestone and bottom-land soils and from the Frankstown stony
loam; 35 to 40 bushels on the Upshur soils, Murrill silt loam, and
Dekalb loam; and from 25 to 35 bushels on the other soils. Higher
yields on each soil are frequently reported.

The varieties most in favor seem to be the Whitecap, Collier’s
Excelsior, and Funk’s Yellow Dent. Cutworms work great injury
to the corn in the early plantings and frequently make replanting
necessary. Soaking the seed in tobacco water just before planting
has been of some service in combating the pest. Fall plowing will do
much to rid the land of this worm.

The acreage in oats is more than one half that of corn, and with
but few exceptions this crop follows corn in the rotation. Fer-
tilizer is seldom used on this crop, which probably accounts to a large
extent for the general complaint that the heads do not fill well.
The crop is cut in July. By far the larger part of this crop is fed
on the farm and none is shipped from the county. Yields as high
as 70 bushels per acre have been reported. The Big Four variety
gives the largest yields. The Danish Isle is also becoming quite
popular in Morrisons Cove, giving larger yields than the local
varieties. The Lincoln also gives better than ordinary yields within
the county. So far as known no tests have been made of the Kher-
son or Sixty Day oat, notwithstanding the fact that they have been
tried with success at the State experiment station.

Rust and smut frequently cause considerable loss to the crop. By
using strong, carefully selected seed, treated for smut, and fertilizing
the land, there is no reason why the yield of oats should not be at
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least doubled and in many cases trebled, making it a remunerative
crop. On ground properly supplied with phosphorus and organic
matter no trouble should be experienced in getting the grain to fill.

Rye occupies only about one-third of the acreage given to wheat
and corn. It is commonly sown on buckwheat or potato land. It
is drilled in in the fall, and occasionally is pastured off. It is fre-
quently planted on steep hillsides, where the growth prevents serious
erosion. The crop is handled in much the same way as wheat and
oats. The local distilleries consume the bulk of this grain and none
is shipped from the county. Although the average yield seems to
be less than 10 bushels per acre, yields of 30 bushels were reported
from the Upshur shale loam. There is probably more rye grown on
Dekalb shale loam than on any other type, the yields in many sec-
tions averaging 10 bushels per acre. It is very seldom grown on the
limestone soils. This crop responds readily to fertilization, and
with proper care profitable yields may be secured.

The acreage in buckwheat varies considerably with the season.
When corn can not be planted or late replanting of land is neces-
sary, buckwheat is used as a catch crop. It may be sown in July
and harvested early in October. The crop makes a very rapid
growth and does fairly well on the poorer land, on which it is
usually grown, The seed is usually drilled, though it is sometimes
sown broadcast. The straw is utilized for feed and bedding. The
local mills consume practically all the product. Buckwheat middlings
are proving of considerable value as a feed ration. The average
yield is about 11 bushels per acre, though as much as 25 bushels is
frequently secured on the better soils.

The acreage in potatoes is composed of small patches, hardly any
of which can be called a field. The quality of the product is usually
good, but the yields at present are rather low, ranging from 100 to
150 bushels per acre. With good seed, care, and fertilization these
yields could be greatly increased. The shale soils seem to be well
adapted to potatoes, the Dekalb silt loam, Dekalb shale loam, Up-
shur shale loam, and Frankstown stony loam all being good. The
Dekalb loam, Murrill silt loam, Dekalb fine sandy loam, and the
lighter Hagerstown soils also give good yields of this crop. The
varieties usually grown are Smith’s Blight Proof, Gold Coin, Factor,
Up-to-Date, Million Dollar, and Rose of Sharon, all of which have
given good results.

Very little barley is grown, but the acreage is apparently increas-
ing. At present, however, it can hardly be considered an important
crop or an increased acreage advised. The yields average about 20
bushels and could be largely increased.

Only one patch of flax was seen in the county.
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Timothy for hay constitutes an important product of the county,
and there is usually a surplus for shipment to outside points. Prac-
tically all the soils of the county produce good grass, and the
poorer-drained types are adapted to little else. The stand of timo-
thy depends largely on the weed growth which is permitted. Wild
carrots and daisies are the principal pests, but these can be con-
trolled by clipping at the proper time. When they become very
numerous, the meadow should be plowed up and cultivated, as a hay
crop will no longer be profitable. The seed is sown in the fall with
the wheat and allowed to occupy the ground as long as a stand is
maintained. One instance on the Frankstown stony loam was noted
where phosphate fertilizer had greatly increased the stand of this
crop.

A few patches of dwarf broom corn were seen in the county on
various soils. Acreage yields of 1,500 pounds of fair-quality straw
are obtained. At present prices this could be made a profitable
crop. The yields could be greatly increased by proper handling.
Rape is grown for forage with excellent results. Pumpkins are
commonly planted in the corn and fed to the stock.

Clover is quite generally grown, throughout the county, particu-
larly on the Hagerstown soils, but most of the fields seen had a
poor stand and were weedy. The seed is sown usually with timothy
in the oats and wheat and rarely lasts longer than the second year,
when the timothy predominates. To secure the best results inoculation
must be resorted to, and applications of lime are sometimes made in
order to correct soil acidity. Phosphoric acid in judicious quantities
also makes for increased yields. Clover should be grown regularly
on all the soils, for without it no plan of permanent agriculture for
this county can be readily devised. One of the best forms of soil
improvement is to plow under the entire crop, although most of it
can be returned by feeding and hauling the fresh manure to the land.
Medium red varieties are best suited to general conditions, though
the Mammoth is grown to some extent. Alsike clover would be better
than either on much of the bottom lands and the Lickdale clay loam.
White clover is widely distributed and makes excellent pasture grass.
Sweet clover is not as common in this county, though a few patches
of it are found. Crimson clover makes a good orchard crop, but is
little grown here.

Some very excellent stands of soy beans were seen in the county
on different soils, bul particularly on the Dekalb shale loam. They
yield about 20 bushels of seed to the acre and compare favorably with
cotton seed in feeding value. The seed is worth about $2 a bushel.

At present alfalfa is grown successfully on the Dekalb silt loam,
the Dekalb shale loam, Dekalb loam, Murrill silt loam, Hagerstown
silt loam, Hagerstown clay loam, Upshur shale loam, Lickdale clay



SOIL SURVEY OF BEDFORD COUNTY, PENNSYLVANIA. 185

loam, and Westmoreland silt loam. Three cuttings are normally
secured and with good stands yields run to 4 or 5 tons per acre.
One successful farmer near Rainsburg grows alfalfa on both Dekalb
silt loam and Murrill silt loam, baving met drainage difficulties by
laying tile, and has no trouble now in securing and maintaining good
stands. In planning a seeding of alfalfa the first difficulty to be met
in these soils is acidity. Where acid no less than 1 ton of burnt lime
or 2 tons of ground limestone rock per acre should be applied. Unless
the soil is already inoculated, this should be done immediately before
seeding by broadcasting 200 pounds of earth from a well-inoculated
alfalfa field, or inoculating material can be secured from the Depart-
ment of Agriculture and the seed itself treated before seeding.
Either method will be satisfactory provided soil acidity has been
corrected. Care should be taken in the selection of seed. Artificial
drainage will be necessary on some of the Dekalb silt loam, Murrill
silt loam, Dekalb shale loam, on practically all the Lickdale clay
loam, and on much of the bottom land. Springy places should either
be carefully avoided or drained.

The Hagerstown silt loam is naturally well adapted to this crop,
as less lime is required to correct acidity, natural drainage is usually
sufficient, the soil has sufficient depth, and there are not enough stones
on the surface to interfere with cultivation. The slopes of the Murrill
silt loam make admirable locations for alfalfa, though in some places
the stones should be removed. It could also be grown on most of the
Dekalb loam. With sufficient liming it could be grown on any of the
Dekalb soils, though stones would have to be removed in many places.
There would, no doubt, be difficulty in securing a stand on the Dekalb
shale loam, where the bedrock comes near the surface. The West-
moreland silt loam is also well suited to this crop and there are
admirable locations for it on the Upshur shale loam. Care must be
taken on the Hagerstown clay loam to secure a mellow seed bed.
This type has an advantage over the other soils in that it rarely
requires lime. The bottom-land types will grow alfalfa provided
adequate drainage can be obtained.

The timber in the area consists mainly of oak, walnut, chestnut,
beech, maple, hickory, and locust. The local tanneries consume quan-
tities of hemlock, chestnut, and oak bark. The State has a forest
reserve of over 20,000 acres surrounding Beans Cove and is practicing
scientific forestry, but with this exception little effort is made to pro-
tect these resources. Areas are cut over and left, with an impenetrable
growth of underbrush, which sooner of later catches fire and destroys
great quantities of valuable timber. Most of the Dekalb stony loam,
much of the Upshur stony loam, and Dekalb shale loam, Morrison
sand, Morrison stony sandy loam, Dekalb stony sandy loam, as well as
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Rough stony land, could be utilized for forestry. Locust appears to
do especially well on the steep hillsides of Dekalb shale loam.

Truck growing is not carried on extensively, though there are a
few small farmers who devote most of their time and land to truck
and small fruits. Not enough is raised, however, to supply the local
markets and nearly all kinds of garden truck are brought into
the county. Little attention is paid to soil and the different crops do
sufficiently well for home use when the land is well manured. Light
trucking soils are rather scarce in Bedford County, the Dekalb fine
sandy loam being the best, with the Morrison series ranking next.
Where the Frankstown stony loam is not too stony it is a good
trucking soil, as is also the Dekalb loam. The more loamy spots of
the Murrill silt loam and Upshur shale loam could be utilized and the
Dunning clay loam would be good for heavier crops, such as onions,
celery, and cabbage. Where well drained the bottom-land types are
excellent truck soils, but are likely to be rather slow in warming up
in the spring. The most profitable truck crops for Bedford County
are asparagus, rhubarb, tomatoes, cabbage, onions, and onion sets, of
which 50 bushels to the acre can be grown. There are no canning
factories in the county, and a small plant for this purpose, the out-
put to be sold in local or near-by markets, might prove profitable.

Fruit growing as an industry dates back to the early days of the
county, when it was not attended with so many difficulties as at
present. Fungus diseases and insect pests have done much to dis-
courage orchardists, despite the fact that the existence of old, un-
tended orchards in the county testifies that some trees at least
were able to resist these enemies. Though these old trees are now
commencing to decline, their fruit is highly colored, and they bear
prolifically. When properly situated orchard fruits suffer little
injury from frost.

The best apple soils of the county are the Frankstown stony loam,
the Upshur shale loam, Upshur stony loam, Dekalb shale loam,
Dekalb stony silt loam, Chemung shale loam, Dekalb silt loam, and
Dekalb loam. A large percentage of the Frankstown stony loam is
well situated and is rapidly proving itself one of the very best apple
soils of the county. The natural ridge occurrence of the Dekalb
stony silt loam and Upshur stony sandy loam makes them particu-
larly desirable. Many good slopes for fruit occur in the Dekalb
loam and Murrill silt loam. The Morrison soils have not yet proved
their fruit-producing capacity. The Hagerstown soils are better
suited to the general farm crops. There is much land of other types,
with the exception of the Frankstown stony loam, which is not pay-
ing good returns in general farming, but which is well located and
could be used advantageously for fruit. Some of the best prospective
orchard sites are in the vicinity of Dry Ridge, Pigeon Hills, on the
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Frankstown stony loam of Dunning Cove and Cumberland Valley,
in Sherman Valley, on Warrior Ridge, Clear Ridge, Polish and
Ragged Mountains, and Addison Ridge. Much of this land can now
be bought at prices ranging from $10 to $35 an acre, and in good
orchards should in 10 years’ time be worth $200 or more an acre.

The following are a few of the apple varieties grown: Red Astra-
chan, Early Harvest, Maiden Blush, Rambo, Gravenstein, Stayman
Winesap, Ben Davis, York Imperial, Rome Beauty, Baldwin, Rhode
Island Greening, and Newtown Pippin. Orchards planted during the
last 10 years are made up almost entirely of winter varieties. The
Baldwin should be planted on north slopes, as it tends to drop early
this far South, though it colors up splendidly and makes a good
market apple. No exact variety adaptations to soil types could be
determined.’

The best peach soil in the county is the Dekalb shale loam, but
good orchards were seen on nearly all the Dekalb and Upshur soils,
as well as on the Murrill silt loam and Chemung shale loam. The
Morrison soils and Hagerstown loam have not been sufficiently tried,
but it is probable that they will prove excellent peach soils. Drain-
age is especially important for peach trees, and care should be taken
to avoid springy places. The most common varieties are Elberta,
Crawford, Belle of Georgia, October, and Fox Seedling. Much
improvement in peach orchards of the county could be effected by
clean cultivation.

Pears are grown principally on the Dekalb shale loam, Murrill silt
loam, Upshur shale loam, and Dekalb stony silt loam, though other
types could be utilized. The most common varieties are Kieffer,
Bartlett, Lincoln, and Clapp Favorite. Most of the orchards are
still young and have borne but a few crops, but there is every indi-
cation that they will prove highly profitable.

Plums are but little grown, except for home use, but they do well
and may be planted commercially. Cherries are grown for home
consumption.

Grapes do particularly well on Frankstown stony loam, Upshur
shale loam, Dekalb shale loam, Dekalb stony silt loam, and Murrill
silt loam. The most commonly grown varieties are Catawba, Con-
cord, Delaware, Niagara, Worden, and Martha Washington.

Some improved chestnut trees have been planted in a commercial
way, but these are too young to give any indications of their worth.
The wild chestnut grows abundantly and there is no apparent reason
why the cultivated varieties should not be profitable provided they
are properly cared for and protected from disease.

1For a discussion of adaptation of fruits to soils, see Wilder, Pennsylvania Fruit Soils
and Soil Variety Adaptations, Ann. Rept. Pa. State College, 1910-1911.
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Small fruits have not received the attention they deserve, consid-
ering the demand for them and the convenience to local markets.
Raspberries, both black and red, do well. Blackberries are cultivated
to some extent, but grow wild, particularly on the limestone soils, in
great quantities. Wild huckleberries abound on the mountains and
great quantities are gathered and shipped to Johnstown, Altoona,
Cumberland, and local markets. Gooseberries and currants are not
generally grown. Strawberries are grown for the markets already
mentioned and are very profitable. The Frankstown stony loam,
the Morrison soils, Hagerstown loam, and Dekalb loam are excellent
small-fruit soils. Practically all the small fruits, as well as grapes,
make excellent fillers for orchards and will, no doubt, be used for
that purpose in the future, though at present they are mostly mere
garden products.

Lime is essential to practically all these soils for fruit production
and should be applied in sufficient quantities to correct all soil acidity.

The general rotation practiced in the county is corn, oats, wheat,
and grass. The mowing or grass land is usually plowed in the spring
and corn planted. The land is then plowed again in the fall or
spring and drilled to oats, which are harvested and the land plowed
again and sown in wheat and timothy in the fall. The following
spring clover is sown and after the wheat is harvested the land is
occupied by clover and timothy. The next year a mixture of good
timothy and clover hay is cut. The fifth year there is less clover and
more timothy and the following years the proportion of timothy to
clover is greater and weeds are more plentiful. The length of time
the land is devoted to grass depends on the condition of the sod.
It is usually left too long. There are many modifications of this
rotation. Instead of corn, potatoes, or sometimes oats, are planted
on the broken grass land. Not all the corn land always is put into
oats, as part of it may be fallowed for wheat. This is frequently
done when only enough oats for home feeding is desired. Wheat
may be put in on corn land, providing the corn can be harvested
early, but this is seldom done. Sometimes only clover is sown in the
wheat and too frequently only timothy. Where buckwheat is grown
it is nearly always followed by rye.

The main objection to this rotation is that there is not sufficient
legume growth to supply nitrogen for the grain crops. If clover were
sown in the oats and all the growth which could possibly be secured
plowed under for wheat the effect would be marked. Instead of fal-
lowing, the land could much better be planted in soy beans. These
could even be substituted for oats or only enough oats grown for
feed. Cowpeas could be planted in the corn at the last cultivation
and plowed under. It is evident that some such method must be
resorted to in order to maintain the supply of nitrogen and organic
matter in the soils.



SOIL SURVEY OF BEDFORD COUNTY, PENNSYLVANIA. 189

Nearly every farm, in addition to the work animals, has a few head
of milch cows, sheep, and hogs. Cattle are mostly of the dairy type
and are frequently purebred. Jerseys are the most common type of
cow, with a few Holsteins. Some farmers make a practice of feeding
beef cattle. The local supply of calves is usually sold as veal and
commands a good price, probably bringing more profit than if held
for feeding. Good beef breeds, as Shorthorns. Herefords, or Angus,
are scarce.

Poland China, Berkshire, Chester White, and Duroc-Jersey, or
their various crosses, are the prevailing breeds of hogs. There are
but few purebred flocks of sheep, but mixed Southdowns and Hamp-
shiredowns and other breeds are common.

Much of the Dekalb shale loam and Upshur shale loam, Dekalb
stony silt loam, Dekalb stony loam, and Dekalb stony sandy loam
offers excellent opportunities for grazing sheep. They are all good
grass soils and would probably produce as much profit from sheep as
when under cultivation.

Lime can be procured from practically all the areas of Hagerstown
and Frankstown soils and from places in the Westmoreland and Mur-
rill soils. There is frequently a limestone stratum at the base of the
Mauch Chunk red shale. The limestone ordinarily used here con-
tains about 92 per cent CaCO,, 2 per cent MgCO,, and 0.008 per cent
phosphorus. Magnesium carbonate has more power to correct soil
acidity than does calcium carbonate, so that there is no objection to
its presence in these small quantities.

There are a few public limekilns in the county, which sell burned
lime for 8 cents a bushel, or $2 a ton. Some kilns near Everett and
Manns Choice sell burned lime which is afterwards ground at from
$4 to $5.75 per ton. A great many farmers burn their own lime,
securing it on their own land or buying the stone, quarrying it them-
selves, for 10 cents a perch. The lime is then distributed from the
piles with a shovel or put on a sled, from which it is distributed.
It is unfortunate that no unburned ground limestone can be obtained
in the county, though a mill of this kind is contemplated in Friends
Cove. The advantages of ground limestone are that it is more easily
spread, becomes available more slowly, does not leach rapidly from
the soil, and can be applied in very large quantities without the least
danger of injuring the soil, there being no caustic and destructive
action on the organic matter, as there is with the burned lime. On
the other hand, about twice as much of it must be used to obtain the
same results.

There is a general scarcity of farm labor, which in many cases
limits agricultural development. The ordinary wage is from $20 to
$30 per month.
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The total acreage in farms has not changed materially (a slight
decrease is indicated) in the last 30 years, being about 480,000 acres,
or two third the county area, but the acreage improved in farms has
increased from 252,659 in 1880 to 286,514 in 1900. The average size
of farms decreased from 149 acres in 1880 to 132.8 acres in 1900.
There are many farms which far exceed this acreage, but a farm of
300 acres is considered a very large one in this region. Land held for
lumber or mineral resources frequently runs inte tracts of thou-
sands of acres, but these are divided into numerous farms. The
number of farms increased from 3,240 in 1880 to 3,600 in 1900. The
farms operated by the owners in 1880 numbered 2,493, or 77 per cent,
while in 1900 the ratio dropped to 71.6 per cent. Farms are leased
almost always on a share basis, the owner receiving from one-third to
three-fifths of all crops.

Land values vary considerably, ranging from $5 to $100 per acre.
The better class of farms may probably be bought for $60 to $75,
while ordinary farms will bring from $20 to $35 an acre. Farms not
in good condition and distant from markets can be bought very
cheaply.

SOILS.

Most of the soil of Bedford County is residual—that is, has been
formed by the weathering of the underlying rock—though some
is classed as alluvial. The residual soils are by far the most exten-
sive, covering practically all of the upland. A knowledge of the
many different geological formations which occur in the county
will assist in understanding the variations which are found in this

oup.
nghe rocks of the area are all sedimentary and were laid down in
Paleozoic time. The belong in four of the periods of geologic time,
the most recent being the Carboniferous, which includes the rocks of
the Allegheny Mountain crest and westward and the Allegrippa
Mountains east of Saxton ; the Devonian, comprising the rocks which
form the eastern foothills of the Allegheny Mountain and the wide
valley between Warrior Ridge and Rays Hill; the Upper Silurian,
including the mountainous ridges to the east of the Allegheny Front,
and the Ordovician or Lower Silurian, to which the rocks of Mor-
risons and Friends Coves belong.

These rocks are sandstones, shales, and limestones. The sandstone
and shale rocks lie in a distinet soil province known as the Appa-
lachian Mountains and Plateaus Province. Variation in color is
one of the peculiar characteristics of the rocks of this province.
Most of them range from gray to brown and give rise to gray and
yellow soils. Others have a peculiar red color, which is usually in-
tensified in the overlying soil. The size of the particles forming
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these rocks also varies considerably. The shales are composed largely
of silt and clay, while the sand grains in the sandstone may be fine,
medium, coarse, or mixed. When the rocks disintegrate through the
various agencies of weathering the soil texture is influenced mainly
by the texture of the parent rock, excepi that there may be a con-
centration of the coarser particles, due to the washing away of the
finer ones. The size of the particles and the proportions of the
different sizes found determine the texture of the resulting soil.

For convenience in classification soils of similar derivation or
origin and with the same general characteristics of color and, to
some extent, of drainage, are grouped into series. Separation of the
series into soil types is made mainly upon the basis of texture.

The Dekalb series, derived from sandstones and shales, is distin-
guished by its gray and yellow soils. Seven members of this series
were mapped in the county, namely, the silt loam, shale loam, loam,
fine sandy loam, stony loam, stony silt loam, and stony sandy loam.

The red soils embraced in the Upshur series are represented by
three types, the shale loam, stony loam, and stony sandy loam.

There is but one chocolate-colored soil, the Chemung shale loam.

The limestone rocks are so radically different from the sandstone
and shales in chemical and physical composition and manner of
weathering that they constitute a separate soil province, the Lime-
stone Valleys and Uplands. These rocks give rise to the Hagerstown
series. Morrisons Cove, Friends Cove, and the various ridges of
limestone, notably those running north and south through Bedford
and Everett and in Beans Cove, represent this province in Bedford
County.

Limestone weathers principally through chemical agencies, the
soluble part of the rock being dissolved away and the relatively
insoluble residue forming the soil. It has been estimated that it
requires the solution of from 75 to 100 feet of limestone rock to form
1 foot of soil, and upon the relative purity of the rock and the
character of the residue depends the type of resulting Hagerstown
soil. Chert or flint occurring as strata embedded in the massive
rock is the most common impurity in limestone. The pure rock
yields a red soil with a high clay content and no chert, which
is classified as Hagerstown clay loam. The moderately pure lime-
stone leaves a residue of small chert fragments and fine material of
lighter texture and color, giving the Hagerstown silt loam. The
soil derived from very impure rock contains many large chert frag-
ments and is classified as Hagerstown stony loam. In places where
considerable sand, even though it is derived from a sandstone or
sandy limestone, has been incorporated with limestone material the
resulting soil is included in the Hagerstown series as Hagerstown
loam and Hagerstown sandy loam.
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The Murrill series includes soils derived from intimate mixtures
of sandstone, shale, and limestone origin. Such conditions are en-
countered on the outer rim of Morrison and Friends Coves, where
material from sandstones of the mountains and from the shale at the
foot of the mountains has crept down over the lower-lying limestone,
which outcrops frequently. The Murrill silt loam is the only mem-
ber of this series mapped in the county.

The so-called Barrens of Morrisons Cove and Middle Ridge of
Friends Cove are occupied by soils derived from rocks of the Trenton
formation, which range from pure to siliceous limestone to calcareous
sandstone, though there is some sandstone which does not appear to
be calcareous. These soils are not unlike the Dekalb series, but their
association with the limestone and the frequent calecareous nature of
the sandstone found in them, and the color of the subsoil, which is
in many places similar to that of the Hagerstown soils, warrants their
separate classification in a distinct series—the Morrison. Two types,
the Morrison sand and the Morrison stony sandy loam, occur in Bed-
ford County.

The Frankstown stony loam is derived from the calcareous,
siliceous, shaly member of the lower Helderburg formation.

The alluvial soils, as the name implies, are found in the stream
bottoms. All the streams have a decided fall and swift currents, and
consequently are deepening rather than widening their stream beds,
aund a very large proportion of the soil particles which are washed
from the uplands into the streams is carried to lower levels outside
the area. In times of very high water the streams overflow and
narrow bottom lands have been formed by the accumulation of
particles too large to be borne away by the currents. This process
results in assorting the soil particles according to size, the coarser
particles being deposited near the stream chanmnels, where the cur-
rent in time of overflow is swiftest, while the finer particles are car-
ried farther from the stream and deposited in slowly moving water.
The soils thus formed range from fine sandy loam to silt loam.
‘Where the material is principally the wash of the Dekalb series the
soils are typically brownish in color and form the Huntington series,
of which in this county there are the Huntington silt loam, Hunting-
ton loam, and Huntington fine sandy loam. Where wash from the
Upshur soils constitutes most of the alluvium the soils have a red
color and are grouped in the Moshannon series. Of this series only
one type is found in the county——the Moshannon loam. Where the
bottoms become wide there are, back from the stream and adjacent to
the upland, areas of black clay loam. This type has been named the
Dunning clay loam.

Colluvial soils consist of material accumulated at the base of slopes
as the result of surface wash or creeping. This material forms the
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Lickdale clay loam. Although derived from soils of the Dekalb
series and retaining some of the characteristics of those soils, the
radical difference in formation and in drainage conditions justifies
establishing a distinct series to include the derivative soil.

The terms Rough stony land and Meadow are self-explanatory.

All of these soil types have been previously encountered in this and
other States through which the Appalachian Mountain system ex-
tends.

The following scheme shows the geological formations and the soils
derived therefrom :

Age. Formation. Sofl type.
rAllogheny River (Coal Measures)... . B:lgllg gltg;nl}(r)mh.
. Dekalb stony loam.
Carboniferous. ... | FOtSVille conglomerate......... - - Nekalb stony sandy loam.
Mauch Chuzk red shale.............{ GRS Shale loatn,
Dekalb stony loam.
Pocono sandstone. ...ceeeeeeen..... '{Dekalb stongr’ sandy loam.
Catskill red sandstone. .............. (e shane Joarn,
Dekalb shale loam.
Dekalb stony loam.
Devonian....... Chemung shales and Portage flags. . .{ Dekalb stony silt loam.
Dekalb loam.

Chemung shale loam.
Gt:tllaesee, Hamilton, and MarceHus Dekalb e loam.
tes.

[ngh:llg S sandy 1
Oriskany sandstone.................. B ckalb st%ﬁ;“fmﬁ,om'
[Dekalb stony sandy loam.
Hagerstown clay loam.
Lower Helderburg limestone........ Hagerstown stony loam.
pper iluion. Truboa oy loun.
Salina, Nisgars, and Clinton shales. . | Dekalb ehale loam, =
{Dekalb stony silt loam.
Upshur shale loam.
Medina and Oneida....c.coe....... gﬁﬁmﬁ; my loam.
{Rough stony land.
(Dekalb silt loam.
Dekalb shale loam.
Dekalb stony silt loam.
lDeka.lb stony loam.
.................................. Murrill silt loam.
fHagerstown silt loam.
Hagerstown loam.

rstown clay loam.
\Trenton and Calciferous limestones. .{ Hagerstown stony loam.
Hagerstown sandy loam.
Morrison sand.
(Morrigon stony sandy loam.
Huntington silt loam.
Huntington loam.
Recent.eeeoo. .. Alluvium. ....ooniniial il Huntington fine sandy loam.
Moshannon loam.
[ Dunning clay loam.

Lower Silurian. .

18188°—14——13
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The names and extent of the various soils mapped are shown in
the following table:

Areas of different soils.

Soil. Acres. | Per cent, Soil. Acres, | Per cent.

Dekalb shale loam............ 124,800 18.3 || Murrillsilt loam. . ........... 8,704 1.3
Dekalb stony loam. .......... 92,416 13.5 || Hagerstown loam............. 8,384 1.2
Upshurshaleloam. ........... 64,768 } 10.3 Dekalb fine sandy loam....... 7,744 1.1

Mixed phase.............. 5,888 "7 || Lickdale clay loam........... 7,552 L1
Upshur stony loam..._._..... 66, 368 9.7 || Meadow......covvvienannaus 5,888 .9
Rough stony land............ 54,720 8.0 || Dekalb loaM.eeeecenacnnnn-... 5,812 .8
Dekalb stony silt loam........| 45,376 6.6 || Westmoreland silt loam....... 3,840 .6
Dekalb silt loam.............. 41,024 6.0 || Morrison stony sandy loam ... 3,520 .5
Frankstown stony loam...... 29,120 4.3 || Hagerstown stony loam....... 3,136 .5
Hagerstown silt loam......... 26,944 3.9 || Chemung shale loam.......... 2,688 .4
Dekalb stony sandy loam..... 16,064 2.4 || Morrisonsand.........._..... 896 .1
Hagerstown clay loam........ 13,824 2.0 | Dunning clay loam........... 768 .1
Huntington loam............. 13,312 1.9 || Hagerstown sandy loam...... 576 .1
Upshur stony sandy loam.... 9,920 1.5 || Huntington fine sandy loam.. 256 .1
Huntington silt loam......... 9,536 1.4
Moshannon loam. . ........... 9,536 1.4 Total.....ocoenennnnene 682,880 |..........

DEKALB SHALE LOAM.

The Dekalb shale loam consists of 6 to 8 inches of a gray, yellow-
ish, or brownish-gray silty loam, underlain by a somewhat heavier
textured light-yellow subsoil, which extends to depths rarely exceed-
ing 24 inches. From 10 to 60 per cent of the surface soil consists of
shale and shaly sandstone fragments varying in size from mere chips
to large flat pieces from one-half to 1 inch in thickness and 12 inches
in circumference. The shale usually predominates and the content
increases with depth until the subsoil gives way to the solid bedrock.
The presence of this shale has a great influence upon the physical
condition of the soil, giving it an open structure and making it work-
able at almost any time. The surface seldom bakes to any extent,
though in places where the content of organic matter is unusually
low the fine earth tends to run together and become hard and lumpy
if plowed. Ordinarily it is a soil easily kept in good tilth. It is
commonly spoken of as “shale land” or “slate land.”

This type occurs as continuous or broken belts across the county
from northeast to southwest. The largest area occupies the lower
foothills of the Allegheny Mountain in a belt about 2 miles wide.
It completely surrounds Chestnut Ridge, being 4 miles wide on its
east side. Another belt occurs immediately to the east of Warrior
Ridge, with an average width of about 1 mile. Several smaller areas
are found in the southeastern part of the county.

A phase of the type has been indicated on the map by stone
symbols. It has an unusvally large number of flat, sandy shale
fragments 1 inch thick and varying from 8 to 10 inches in circum-
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ference. They do not actually prevent cultivation, as do the large
sandstone fragments of the Dekalb stony silt loam, but are more or
less a hindrance. This phase usually occurs as a continuous ridge
or series of knobs adjacent, to the Dekalb stony silt loam areas. The
type also occurs in Cumberland Valley, Dunning Cove, and at the
foot of Wills, Dunning, and Evitts Mountains, in which position it
carries but few of the larger sandy shale fragments, most of the rock
fragments present being small, thin pieces of argillaceous shale.
Other small areas occur on the lower slopes of the mountains sur-
rounding Millikens, Friends, and Morrisons Coves. These areas fre-
quently carry a small proportion of sandstone fragments and the
usual content of shale fragments.

The characteristic topography of the type is a succession of steep-
sided, irregular ridges, from the top of which frequently rise the
rounded knobs so universally found in shale formations. In the
foothills area the ridges and knobs rapidly rise in height to the west-
ward and meet in a high knob of Dekalb stony silt loam. Elevations
range from 1,100 to 1,700 feet, sometimes within a distance of 2 miles,
so that the surface is usually hilly and rough. The tops of the ridges
are rarely over an eighth of a mile in width and always somewhat
rounded, so that there is no strictly level land in the type. Ordi-
narily the content of rock fragments is lower on the ridges and more
pronounced on the slopes. Throughout the type are small areas
which have received a shallow covering of silt, but these were too
small to show on a map of the scale used. The drainage is thorough,
or even excessive in places, and unless protected the soil is likely to
erode and gully badly. The open structure caused by the shale
fragments permits rapid absorption of rain water, which reappears
in spots as seepage, forming many “spouty” places, in which the soil
is kept wet, making it cold and soggy much of the year. These
places can be drained by means of tile, tapping the source of seepage.
If all such places were thus treated, much land could be reclaimed
for cultivation. Sufficient fall to secure good drainage can always
be secured. The shallow depth of soil tends to make the type
droughty, as there is but a small reservoir in which to store moisture.

The larger areas of the Dekalb sha