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THE EFFECT OF FERTILI4ERS ON THE PROTEIN, CALCIUM AND FHOSFHORUS
CONTANT CF SCiE CRCFS GRCWN ON THE DIFFERENT SOIL TYPES OF VIRGINIA

by

Ae Lo Grizzard

The c0il has been an important subject of investigation for
the agricultural chemist for a long time. The object of every investi-
gation by agricultural chemists has been to determine the factors that
limit crop prodvetion so that the farmer could produce the largest pos=-
sible cropé with the least expense; leaving the soil in a better con-
dition and increasing its productive power at the same time.

The geological origin of a soil is an important factor and
may give some indication of its fertility. Most Virginis soils are
residual, that is, they were formed from bedrock in the position they
now occupy and were not brought in by gleciers or water.

Geologically, the State is divided into the following general
provincess (1) The Coastal Plain, (2) The Fiedmont Plateau, and (3) |
The Appelachia. ZEach geological division may have several distinet
seil types and the fertilizer requirements may vary with each distinct
type.

The Coastal Plain constitutes appfoximately one-fourth(of
the entire land area of the State. It is characterized by = broad,
flat expanse of country, the elevation seldom ranging above 100 feet,
and ls intersected by numerous rivers, creeks and bays. The soils of

this aree are mostly sands and loams which are low in phosphorus,



nitrogen and potash. The soil is used as & seed bed and the plant
food is supplied in the form of artificial fertilizers. This area

is edapted to growing early vegetable crops and is known as the truck-
ing section of Virginia.

The Piedmont Flateau ektends from the Coastal Plain on the
ecast to the Appalachia on the wesf. The soils of this area are red
clays, silts and clay loams, which are fairly preoductive. These soils
are adapted to growing almost all types of crops, grasses and fruits.

The Appalachia province embraces all the land area of the
State from the eastern slope of the Blue Ridge Liountains to the west-
ern boundary of the State. In this area are found the Blué Ridze,
Great Valley and Alleghany Ridges. All these areas heve the Hagers-
town serige as the principal soil type and are productive soils, be-
ing particﬁlarly edapted to the production of grasses, graing and
fruits.

Thesge several soil types are widely different in their
chemical and Physical structure and characteristics. The claim is
ofter made that plants show variations in their mineral elements and
protein content,>depending upon the character of the scil upon which
they are growm. If thig is true, then these variations could be
corrected with fertilizer practices and would give some indication of
the supply of available.constituents inithe soil. There seems to be
& definite relation between the mineral elements in the plant and the

available amounts of these minerals in the s=oil.



The soils of Virginia change ag we pass from one part of
the gtate tc another, especially in the mountainous sections. Ve
wonld naturally expect a change in the soil type to exert its influ-
ence upon the plants grown on this particular soil. It is a well-
known fact that an sbundance of plant food and the physical condi-
tione of the soil zxert a marked influence upon the growth and vigor
of plants.

There are many factors which affect plant growth, such as
the mineral content, the yield and the‘maturity. Water is a very
important factor becsuse all plant nutrients are absorbed in a soluble
form. Reed (12) states that "The amount of moisture in the soil af-
fects the concentration and osmotic pressure of cell sap; a low con=-
centration seems tc be associated with rapid growth, and a high con-
centration with slow growth and fruit bud formation." Shutt (14)
records that "iheat grown in newly cleared scrubland in parts of
Northwest Canada is softer, more Starchy and poorer in nitrogen than
that grown on adjoining lend which, through long cultivation, has
lost some of its organic matter and, therefore, its capecity to hold
moizture." Knight (10) and hie coworkers have shown that altitude
has & marted influence upon the maturity and mineral content of plants
grown in uWyoming., ZSllett (4) has shovn that climatic conditions and
soil type influence the protein content of bluegrass. However, the
effect of fertilizer practices on the mineral centent of plants is

not clearly chown.



Investigations have shown that soils might be deficient in
available phosphorus and calcium and these deficiencies are reflected
in some cases in the plants grown on these soils. TForage crops have
& lower calcium and phosphorus content on soils inadequately supplied
with these elements than on soils adequately supplied. These elements
play aﬁ important part in animal nutrition and a proper mineral mata-
bolism is essential. The effect of phosphates in increasing the quali-
ty and feeding value of crops may be shown by their effect on the
growth of animals.

The most nutritious pastures in England and the best dairy
rastures in France are those whose soils are rich in phosphqrus and
calcium. This is also true in sections of the United States, soils
derived from limestone produce nutritious pastures. The high phos-
vhorus and calcium requirsments of red clever which appear to be in-
dicative of the requirements of other legumes, have made it diffi-

ult and freguently almost impossible to grow such crops without lime
and phosphoruz. On soils deficient in lime and possibly available
rhospherus, non-lsgumes are grown and these crops are used gz a for-
age almost‘entirelya

In as much as plants absorb minerals from the scoil, we should
expect that plants growing on soils would absorb and utilize these
elaments in some ratio to the relative amounts present.

- If soil type and fertilizer practices affect or influence

the composition of plants, forage crops that are deficient in phose



rFhorus and calcium might influence the existence of melnutritional
diseases among animals to which these crops are fed., These defi-

ciencies may be improved by proper systems of soil management,
Object

‘The ecbject of this investigation deals with the effects
of scil type and fertilizer practices on the yield ané composition
of crops grown on the various soil types of Virginia and to compare
these results with the averages obtained throusghout the United states.
In this way it is hoped that a contribution to the knowledge of Vir-
ginia=grown crops and their composition as affected by soil type and

fertilizer practices may be meade.

Review of Literature

Wiley (17) has shown that "Maize is the rost invariable of
cereals, maintaining under the most different conditions a most re-
markable uniformity of composition.”

Cooke (3) has found that "Nitrogenous fertilizers used
eélone increased the percentage of protein in the corn crops, but
when used with potashk, d4id not affect the compesition; mnd when
used with phoephoric anid, actuslly decreased the percentage of
protein.”

Thieler (16) states that "The lack of rhosphorus in the
ration fed o livestock could be directly traced«thrcugh the plants

grown to &z phesyhervs deficiency in the soil.™



Elliot, Orr and Wood (5) have shown that the value of
pasture grass is in direct proportion to the mineral constituents
presert; a high mineral content being asscciated with a high nutri-
tive value.

Jessen (9) in studying the effects of nitrogenous fertili-
zation of grass land on the proportion of grasses and clovers, states
that "The application of sodium nitrate or other easily soluble nitro-
gen compounds to mixed growths of grasses and legumes, give the former
the advantage owing to their greater transpiration rate and henﬁe,
more rapid assimiletion. Where potassium and phosphoric acid are ap-
plied, while the grasses have the advantage at the start, the supply
is ample for the legumes as well; and owing to the latter's simbiotic
sources of nitrogen, they can compete more effectively with grasses."

McCarrison and Viswanath (11), studying the effect of fer-
tilizing conditions on the nutritive and vitamine values of wheat,
state that "The soil fertilized with farm yard manure yielded millet
or wheat of higher nutritive value than the same soil fertilized with
a complete commercial fertilizer on soil not fertilized for yecars.
The difference seems to be in the vitamine content of the grain.”

Heliriezel (6) has shown that when barley was grown in sand
cultures and the nitrozen supply withheld, the grain was only two-
thirds of the normal weisht per individual. Alse that the first ad-
dition of nitrates caussd a marked rise in the weight per grain, but

suceesszive additions cause no further increasse.



Hellriezel {7) has shown that varying the phosphate supply
for barley grown in sand cultures to be materially affected. In ab=-
sence of phosphates no zZrain was formed; when very little was added,
grain formation proceseded normully, and the resulting grain was near-
ly full weight per individual; as the vhosphate supply increased, the
percentage of grain increased, but soon reached a maximum beyond which
it would not go.

Hill, White and Jones (8) studying the effect of fertiliza-
tion apon the compositicn of crops, have shown that corn from ferti-
lized plats was richer in protein and potash than those from unferti-
lized plats., On plats which received bone meal the phosphorus con-
tent was high. Plats receiving superphosyphate, tankage, nitrate and
potash salts grew crops containing more ash and protein but less
nitrogen-free extract than did plats receiving bone meal and potash
salts. In general, this experiment shows that the composition of
corn while slizghtly affected was not materially altered by fertili-
zation,

smes (1) states that "The composition of the wheat crop
grown on unfertilized plats of two soils, containing different amounts
of rhospherus, potash and nitrogen, is in accordance with the compo-
sition of these soils.”

nThe proportion of phosphorus, potassium and nitrogen in the
wheat plant is increased by the addition of these eclements to the

€0ile™



“Phosphorus aprlied to soil, showing a deficiency of this
element as measured by crop yields, increases the amount of phos-
phorus in the srain. Associated with this increas=d accumulstion of
phospherus, there is an increused quantity of potassium and a de-~
cfeased amount of nitrogen.”

"The composition of wheat grown on the same soil, fertili-
zed with different carriers of phosrhorus, shows the phosphorus con-
tent to be higher on the barnyard manure plat.”

Amss (2) in studying the =ffect of fertilizers on the com=
position of alfalfa hay has shown that "The rvhosphorus supply of the
snil, =g increaszed by the addition of acid phosphate, is reflected by
the phosphorus content of the crop.”

"When the fertilizer used contained both phosphorus and
nitregen, the increase in the amount of phosphorus over that found
in the crop from unfertilized soils is not as great as where phos=
phorvs without nitrogen was applied.”

"Mz variations in the phosphorus content of the roughage
ars large, and theze variations as affecéed by soil, fertilizer and
climaube, constitube factors of first=class practical importance to
the breeder of livestoclk, ezpecially as affecting the growth of bonas.m"

Sievers and Holtz (15) state that "The total phosphorus
content for all the soils in Vashington State is very high and the
available phosphorus very low as coupared to similar soils from

othsr sections of the couniry.”



"The total calcium content of the same soils is high as com—
prared to similar goils from other sections and none of the calciun is
present in the carbonate forml."

“The phosphorus and calcium content of ocats grown on these

pte

soils 1s exceedingly low, averaging .138 and .09 per cent., respec=
tively, as compared to about +30 and +38 per cent. for these crops
as reported by other stations. For red clover the pércentage for
these elements for Vashington was 15 and 1.55 while other stations
reported about .20 and 1.75 per cent."

"in the sections ﬁhere the forage crops were low in cal-
ciuwn and phosphorus, malnutritional disorders existed among the ani=-
mals and it is thought that feeds containing SMall ambunts of phos-
phorus may cause malnutritional dissases among animals."

Scott (13) has shown th:t many Montana grown forage crops
conbain much calcium but very little phosphorus in proportion. This
condition produces a yhosphorus deficiency and calcium excess in the
matabolism of cattle fed upon them and gives rise to physioiogical
disorders.

Forage crops from areas where cattle show bone chewing pro-
clivities were znalyzed and found %o contain less phoéphorus and more
calciam than corresponding samples from unaffected areas. Soil zam-
ples from affected areas were high in calciwm hut gprarently normal

in rhosphorus content. Since the crops grown upon them are phos-

It
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chorus deficient, the s0il% phosphorus is believed to be practically

unavailable for »lant

-

©
L&)

seimilation.



Table No. le= Fertilizer Treatments of Samples Used in this Invest;gation.

Yields in
pounds per acre
County Scil Type| Crop Demonstration Check Demon=- Dif-
stra=- fer-
tion |[Check|ence
Rock~ Hagers- 1334 16% acid No
bridge town Clover phosphate, ferti- 2500 | 2000| 50O
‘Loam 100# N. S. lizer
Pittsyl- Cecil 200# 16% acid Yo
vania Loam Clover phosphate, ferti- 1500 | 1500 |====
1004 N. Se. lizer
Lunen= Cecil Timothy | 3004 16% acid | 300§ 16¢
burg Loam and Phosphate, (S) acid 3300 | 2000 /1300
Redtop 167§ N. S. phos.(S) :
Bucking= | Iredell 2004 16% acid No
ham Loan Redtop phosphate, ferti- 2500 | 1800| 700
lOOf He Se lizer
200# 16% acid Yo
Amelia Cecil Redtop phosphate, ferti=- 2000 | 100011000
Loam 100§# N. Se lizer
Srde.yre
Rock~ Tagers- | Meadow | 133§ 167 acid No
ingham town Oat phosphate, ferti=- 4000 | 3000|1000
Loam Grasse 100# No 3. lizer
20uf 167 acid | 2004 167 :
Crar- Cecil Redtop | phosthate, (S) acid 2000 | 1400| 600
lotte Loa 1104 . S. thos . (S)

{8) = Applie

T
LOpe

; LA 2
d at planting

A1L nitrate of ao

time

g,

-
&y

’lied as a topdressing.
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Teble Toe 2= Fertilizer Treatments of Saumples Used in this Investigation.
Yields in
bushels per acre
County Scil Zype | 7rop | Demonstration Chack Demon= Dif-
stra-| Check| fer-
tion ence
400¢ 1€% acid .
CLar- cecil phosphate, 50§ | 400§ 167
lotte Clay Norn| Il.Fe{8)200§ |[acid phos., | 28,00 | 21,00 7.00
N. Se 507 M.P.(S)
King Torfolk |Corn| 167§ e Se Yo 33,33 | 30.00| 3.33
William | Sandy Loawn fertilizer
, 4004 16% acid 200¢#
Amclia Cecil Ciay | Torn| phosphate,{S) | 167 acid 36.65 | 28.30| 8.35
160#‘ Hede PhOSQ(S)
4004 16% acid
Mont- Hagers- phosphate, (S) | 400f 16% '
gomery town loam | Corn| 40# MeP.(S) |acid phos., | 58.00 | 52.75| 5.25
200 N.S. 40§ Mi.F.(8)
3004 16% acid
stafford Korfolk | Corn| phosphate,(S) No 28.40 | 16450]11.70
sandy Loam 604 M.Pe(S) | fertilizer
200 NoSe
400§ 16% acid | 400§
Bote~ Tagerstown | Corn| phosthate,(s) | 167 acid 31.00 | 14450[16450
tourt Clay Loax 503 li. Pe phos., (S)
200 N. S. 50§ Li.Pe¥D
353§ 167 acid 300§
Prirce | Cecil Jorn | phosphate,(S) | 16% acid 3L.00 | 22,50| 8450
sdward Sandy Loem 33# lePe phos., (8)
200# N. S. 334 li. Pe
4004 16% acid 4004
Appo=~ Javid~- Corn | phosphate, (S) | 16% acid 32.00 | 1&£4,00|20.00
mattox son Clay 40§ 1oP., Thog., (S)
2004 N.S. 404 iieF.¥D
4007 16{ acid 400§ |
Halifax | Granville Corn| phosphate,{S) 16% acid 45,00 | 40.00| 5,00
d“and;'f Loam 50? IH:L*P., phos., (S)
<C0F N.Se 50# MNeFe*D
300# 16j% acia
[Loudciwn | .shie Loaw | Zorn| phosphate,(S) o 84,00 | 59.,00| 5,00
40# M.P., fertiliacr
£00# No.Se
(S) = Aprlied at plastings *ime. g

Note; All nitrate ¢f soda applied as a topdressing.



Table Noe Be=

Fertilizer Treatments of Samples Used in this Investigation.

* -~ 4ipplisd as topdressing
L.Pe = Lime Thocrhate.

2ovry

Ay

(s) =

with nitrate of soda.

lied at Seeding time.

Yields in
bushels per acre
County S0il Type | Crop | Dsmonstraticon Check Demon- Dif-
stra~|Check| fer-
tion ence
Loudoun Iredell | Vheat | 3004 3=12-3, 300§ 3=12=3 |'28.40 |26.80| 1.60°
' Clay Loam 1004 N. Se
Rappa- Cecil 200§ 167 acid | 2004 167 acid
hannock Clay Rye phos«(S),200# | phos.(S),R00# | 23.60 [10.90 (12,70
167 acid phos? | 16% acid phost
Prince Iredell 200§ 0=13=30 2004
William Clay Loam 'n'heat LoPc(S);lS?# 0"13-30 20053 14000 6033
Ne Se LeP.(S)
3504 164 acid
Rock= Iredell phos.(S),1004 | 350% 167 acid
inghem | Clay Loam | Wheat | 16% acid phost | phos.(S),100# | 22,00 |14,00| 8.00
100{ N. Se acid phost
200 167 acid
Rock- Hagers= phos.(s), 50# | 200# 16% acid
bridge town Loam | Wheut | 169 acid phost | phos.(S), 50F | 24.33 [19.50 | 4.83
1674 N. Se acid phos.*
2004 16% acid 200#
Grayson | ashe Loan | Wwheat | phos.(S),100% 16% acid 20,75 [17.00| 3.75
Ne Se phos.(S)
Bote= Hagers= 200# 167 acid 200§
tourt town Loam | “heat | phos.(s),167§ 167 acid 23.10 {14.60| 8.50
N, 5. phos.(s)
Shenan= | Hagers- 3504 14-8~4, 3504
doah town Loam | “heat | (S),167# N. S. | 11=-8-4,(s) 23.00 |19,00| 4.00
2504 167 acid
Stafford | Chester | uhcat | phos.(s),222¢ 2504 164 23.33 |14.62| 8.71
Loam 167 acid phos* | acid phos.(S)
1004 N. 3.
Rock=- Dekalb | Vheat | 300§ 2-12-2, 3004 22,20 (15,20 7.00
ingham Loam (s),1674 N.S. 2=12-2, (S}
Notes all nitrate of scda applied as a topdressing.




% ith the view of carrying out this experiment as outlined,
the demonstration fertilizer plats of the Department of Agronomy of
the mxtension Division were selected, because they represented some
of the soil types in different sections of Virginia where applica-
tions of fertilizers vere made with different crops and the effect
of these epplications could be measured, by comparing the yields ob-
tained, on adjacent plats, where no fertilizers were applied.

Tables 1, 2 and 3 show the fertilizer treatments, soil
types, and yields with different crops.

The Hagerstown soils are the principal soils of the lime-
stone valleys andvuplands of Virginia. These soils are found exten-
sively in Rockbridge, Rockingham, Botetourt, liontgomery and Shenan-
doah Counties. They are among theimost fertile of eastern soils, be-
ing particularly adapted to the production of grasses, grains and fruits,

The application of superphosphate and nitrate of soda in
early spring as a topdressing, considerably increased the yields of
clover hay in Rockbridge County. In Rockinghan, with the gsame fer-
tilizer treatment, the yield of Meadow Oat Grass was greatly increased.

In liontgomery county the yield of corn was very high and
shows a small increase from superphosphate and muriate of potash ap-
plied at seeding and nitrate of soda as a topdressing. Vhereas, in
Botetourt the yield was considerably smaller but & very large increase
wag ortained from ths éame trecatment as in Montgomery.

The yield of wheat was considerably increased in Rockbridge
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County by the application of superphosphate at seeding, and with
superphosphate zrd nitrate of soda applied in early spring as a top-
dressinge.

The Shenandcah plats show & good increase when a complete
fertilizer and nitrate of soda were applied in early spring as a top-
dressing. Rotetourt rlats show the greatest increase for wheat from
the applicetion of superrhosphate and nitrate of soda applied in
early sprinz as a topdressing.

The Cecil secils ocecupy & large area in middle and southern
Tirginia. The sandy types are greyish; the loam, yellowish; and the
clay loam, reddish., The chief crops grown on this soil in Virginia
are fobacco, small graing, corn ard clovers, These soils ususally
regpond to fertilizer treaztment and are easily improved ané maintain=-
ede.

The yield of clover hay was not increased by an application
of superphosphate and nitrate of soda in early spring as a topdress-
ing on the Pittsylvanis plats. This was prebably due to the excep=
ticnally dry seasone. In Lunerburg the yield of timothy and redtop
was greatly increased when superphosthate was aprlied at geeding and
nitraete of soda applied in early spring as a topdrescing. The yield
cf redtop was doubled on Amelia plats by the application of super-
rhosphate and nitrate of soda in 2arly spring as a topdressing, while
on the Charlotte plats with the seme treatments the increase was small.

The yield of corn was considerably increased by the appli-



cation of superphosphate at seeding and n{trate of soda applied as
& topéressing on the fmelia and Charlotte plats. The Prince Zdward
ylats received the same treatments as Amelia with the gddition of
muriate of potash added with the topdressing. The yield was con-
siderably increassd.

The yield of rye was increased three times by the appli-
cation of superghosrhate at seeding and in early spring as a top-
dregsing in Rappahannock County.

The Iredell soils are found in the Piedmont Plateau of
Virginia. These soils are light brown to black in color. The sub~
s0il is a heevy waxy clay which mekeg them very censitive to seasonsl
conditions. Cotton, tobscco, small grains and hays dre grown or this
seil type. Theéa soils respond readily to potach itreatments which
wsuzlly prevent the rusting of cotton.

Timothy and Redtop show a considerable increase in yield
of hay per acre from the application of superrhosphate and nitrate
of soda applied in carly spring as a topdressing on the Buckingham
rlats.

The yield of the wheat crop was greatly increased on the
Prince William plats by the appliéation of 0-13=~30 lime phosphete
at secding and nitrate of sods epplied in early spring as a topdressg-~
ing. The Rockingham plats show a large increase in the yield of wheat
per acre by the application of superphosphate at seeding and super-

phosphate and nitrate of soda applied in early spring as a topdress-
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ing. Wheress, on Loudoun plats by the application of a complete fer-
tilizer and nitrate of soda applied in early spring the increase in
yield of the wheat was very small,

The Worfolk soils are light-colored sands with yellow fri-
able subsoils and are the mo#t extensive and important soils of the
Coastal Plain region. Thesz soils are adapted to a wide range of
crops, but they are of rather low natural productivity. Therefore,
liberal applicatiﬁns of manures or fertilizers are required for good
yieslds of nearly all crops.

The yizld of corn was increased very little by the apprli-
cation of nitrate of sodé as & topdressing in King William County.

In stafford County the yield was almost doubled by the application
of acid phosphate and muriate of potash al seeding and topdressed
with nitrate of soda.

Davidscn soils are brown and reddish surface soils with
stiff clay subseils. Thes: soils are productive, being adapted to
zo%ton, corn, clovers and wheat.

The yield of the corn crop was increased almost three times
in Appomattcex County when acid phosphate was applied at seeding and

topdressed with murilate of potash and nitrate of soda.

7]

Graaville soilg are very similar in color and siructure to

¢

the Forfolk scils. These solls are used principally for the pro=-
duction of hright tobacco, cotion, corn, peanuts and wheat. MNoderate~
e

ly heavy sdditions of manure or fertilizers hizh in nltrogen and

potash are necszasary for good rields.
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The increase in yield of corn was small but the yield was
larze on the Halifax plats when superphosphate was applied at seed~-
ing and top dressed with muriate of potash and nitrate of soda.

The Ashe soils are brownish mountain soils with yellow

subsoils and are very rich. 3tock raising and general farming come

[P

prise mozt of the tillage practices.

The application of superphosphate at seeding and topdress-
ing with muriate of potash and nitrate of soda‘gave & smzall increase
in the yield of the corn crop on the plats in Loudoun Couﬁty but a
vield was cobtained.

A smell increases in the yizld of wheat was obtained on the
Grayson County plats when superphosphate was applied at seeding and
top dresssd with nitrate of soda in carly spring.

“he Chester so0ils have grayish brown surface soils with
gritty clay subsoils,., These soils are the most extensive goils in
sorthern rFiledment. They are rich and are ussd for general farming,
the production of cora, wheat, clovers and fruits.

ihere was a large increase in the yield of wheat on the

Stafiord plats by the addition of supsrphosphate at seeding and again

[N

with nitrate of coda as & topérescing.
The Dekald seoilsg predomingtz throushout the Jwberland=-
Alleghany Flateau and in the ridges lying east of the Plateau and

west of the Biue hidge region. Thess soils are pale gray and yellow

ryellow subsolilss The seils are rich and used for the profuc-
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tion of small grains, cern and general farming.
The yield of wheat was considerably increased on the Rock=
ingham plats by thz addition of a complete fertilizer at sceding and

topdressing with nitrate of soda.



Table Noe 4o=

The effect of fertilizers on the percentages of crude
protein,lime & phosphoric acid in plants grown on Virginia sdil types.

Wwith fertilizers

Without fertilizers

Crude Crude
Soil Type Date of |Protein| Cal P205 | protein| Ca0 | P205 |
cutting | Per Per | Per Per Per Per
centes |cente.|cent, cente cents | cente
Clover Hay
Hagerstown Loam| cune 7 | 17.81 | 2.20| .76 19.63 2.70 «63
Hagerstown Loam| sune 7 17.94 | 2.41] .69 19.88 202 «63
Cecil Loam June 15 | 18.50 | 1.93| .82 19.56 Re38 57
Cecil Loam June 25 17 .00 2052 086 14081 2034 c46
Redtop
Cecil Loan June 18 | 10.00 70| W79 9.00 «85 .82
Iredell Loan June &b 7.75 «69| 75 5.88 48 -S4
Iredell Loam cune 25 6.51 058 062 6.25 079 -53
Cecil Loam June 19 13000 72 +87 9056 .58 067
Cecil Loam June 26 | 10.38 o3| 74 8.19 .68 .70
Meadow Qat Grass
Hagerstown Loam| May 30 9.44 «66] o79 9.88 «69 | .79
Hagerstown Loam| May 30 7.19 .58| .80 7.38 53 83
Timothy Hay
Cecil Loam June 6 | 10.81 .77 .60 10.60 .62 .56
Cecil Loam June 19 9.31 43| 54 6.25 67 .39
Corn Fodder and Shuck
Iredell Losanm Late Fall| 4.63 «43] .18
Cecil Loam Late Fall| 5.19 «59| .23
Hegerstown Loam|Late Fall| 5.19 .50} .19
Hegerstown Loam{late Fgll| 5.25 48| .14
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Tahle 4 shows the effect of fertiligzers on'the percentages
of crude protein, calcium and phosphoric acid in plants grown on Vir-
ginia geil typese

ihe percentages of crude protein in clover hay on two dif=-
ferent soil types with the same fertilizer treatments are very uni-
form and are slightly higher on the untreated plats, with one ex-
ception, which is considerably lower on the check plat. This sample
wes teken late and the hay was very near maturity. 4s hays beconme
mature the percentages of carhohydrates and fibers increase and crude
preteins decrease., This probably explains why the untreated plats
rave a slightly higher protein content and why the low protein con-
tent in one instance on the untreated plats.

Redtop shows & merked varilation in crude prctein content
for samples cut at a late date and on different soil types. The
samples grown on Cecil Loam were higher in protein content and cut
earlier than the samprles grown on ﬁhe Iredell Loams. In all cases
the protein content was higher on the treated plats.

weadow Out Grass shows a very slight increase in protein
content on the check plats.

Timothy hey shows one variation in crude protein content,
which wees Probably due to cutting at maturity.

Corn stalk and shucks show no veriation between the per-
centages of crude protzin in samples from different soil types.

There iz no marked variation in the caleium content of



!
oo
e

!

clover hay grown on treated and untreated plats. Redtop shows a
marked uniformity of calcium content from different scil types on
treated and check plats. Timothy hay shews ne variation in the cal-
cium content from treated and untreated plats. The ssme is true for
Leadow Cat Grzes and corn stalks and fodder.

The phosphoric acid content of clover was slightly higher
on the trested plats, although there were no merked variations.

Redtop does net show any outstanding variations in the
phosphoric acid content between different soil types and fertiligzer
treatments. Timothy hay, Weadow Cat Orass and corn stalks and fodder
show ne variation betwesn samples from different soil types and fer-

tilized plats.
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Table Woe Se= The effect of fertilizers on the percentages cf crude
protein, lime and phozghoric acid in corn and wheat grain grown on
’ Virginia seil types.
With fertilizers Without fertilizers
Crude ' Crude
_Pprotein Cal Polgp protein Cal Palg
Per cent, | Per cent.| Per cent., || Per cent.| Per cent.| Per cent.
forn
9.63 .02 1.53 9.31 .02 1.16
10,25 .02 l.44 8.50 . «02 1.24
9.94 .02 1.57 | .9 .02 1.68
9.56 05 1.12 8.19 02 1.00
9.50 02 1.08 9.25 .02 . +96
8444 02 1.09 8.75 .02 1.03
?7.75 02 91 7419 02 «89
10.44 02 1.46 11.13 .02 l.42
8.38 02 1.10 6 .06 .02 70
9.69 02 1.26 931 02 1.20
Wheat
11.19 063 «66 10,69 034 .74
10.86 «060 51 10.69 033 «70
10075 -150 074 ' 10088 ¢065 077
11.10 «040 53 .81 056 51
11.44 «079 87 11.31 +066 .89
14,00 .081 79 12,88 «045 «90
10.63 «089 «66 12.00 2033 78
11.88 «062 1.04 10.81 067 1,08
10.25 028 .81 11.25 «045 .86
* 7.68 «020 «65 8475 .034 67

*-EW&.
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Table & shows the effect of fertilizers on the percentages

of crude protein, lime and phosphoric acid in corn and wheat grown on

e

Virginia s0il typese.

The percentage of crude protein in the corn grain grown on
Virginis soil types doss not show but ome marked variation. This in-
gtance the crude protein was 6;06, the sample was from a check plat
on marxo“k Sandy Loam. The small variations may be due to varietial
differences and not Lo soil tyre and nitrate of soda applied as a
topdressing.

The percentage of crude protein in vheat grain grown on
several Virginia soil type s'dces not show any marked variations.

fhe calcium content of corn was very constant and was not
influenced by soil type and fertilizer prectices while for wheat one
outatanding instarce wnd this sample was taken from plats on Iredell

o

soils. The treated samples vere slightly higher in mo-%t cases than
witreated plats.

Corn chows & slight increase in phosphoric acid content
on treatzd rlats but no marked variation. wheat shows slightly
higher rhosphoric acid content in the wibtreated samples, although

ne oubtstanding variations were noted.
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Table No. 6.= A comparison of the percentages of crude protein,

calcium, and phosphoric acid in plants grown in Virginia with

analyses with the averages for the United States as given by
Henry and liorrison.

Crop Fer cent.of | Pesr cent.| Per cente | No. of

Cruds Protein | of Cal of P205 | analyses

Henry and lorrison
ned clover 14.70 1.60 .29
Redtop 8.20 * *
licadow Cat Grass 9,07 * : *
Timothy 7.01 25 31
Dent Corn 11.27 02 «69
Wheat 13.83 .06 «86
Corn stalks 5,95 .66 45
Virginia

Red clover 18.12 .37 67 8
Redtop 8.63 .68 <71 10
Mewdow Qat Grass 8447 .61 «80 (5
Eimoth.y 9024 062 .54 8
Dent Corn 9.06 .02 1.19 40
[Wheat 11.11 .06 .78 38
Corn stalks 5.07 +50 19 8

* - lot given by Henry eand liorrison.

Note =~ All analyses given on dry hasis.
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{he percentages of crude protein, calcium and phosphoric

e

acid is considerably higher in red clover grown in Virginia than the
anulysis given by Henry and kiorrison. Redtop shows a slightly higher
percentage of protein, meadow oat grass, slightly less protein for
these crops grown in Tirginia as given by Henry and liprrison. 1In
both Redtop and Oat Crass the mineral content was high., Virginiag-
grown timothy hay shows a striking increase in protein, calcium and
phosphoric azid in comparison with analyses from other states. The
percentage of protein is considerably less ih Tirginia-grown corn,
the calcium centent being the same and the phosphoric aéid showing
an ocutstan 2 increase in comparison with analysis given by Henry
and Morrisorn.

wheat shows slightly less protein and phosphoric acid
for Virginiz soils then snalyses by Henry and kiorrison.

The

aineral elements in most every case were higher or

r
[0

shout equal to analyses given by other states for the same crops,
hus showing that the Virginie-grown grasses and grains are not

deficient in calcium and phosphoric acid.
Summary and Conclusions

Ihe yield with hay crops wers increassd with cne exception

vy the addition of acid ghosphate and top dressings of nitrate of

b
5
Q
d
a
@

Lo}
[
Q
ot
W
pote

rn, calcium and phosphoric acid content of



the Virginia-grown hay crops werz higher than the averages given for
these crops grown in the United States with only one exception.
lgadow Cat CGrass had a slightly lower protein content,

Corn stover grown in Virginia clcsely approaches the asverages
cf protein, calcium and phosphoric acid content given by Eenry and
kiorrison.

The vheat and corn anelyzed from Virginia soills has a lower
protein content than the general average for the United States.

The calcium content of these crops agree with the averages.

The phogphoric acid content of the wheat samples grown in
Virginia is slightly less than the averages but no marked differences
occure

The phosphoric acid content of the corn analyzed shows &
higher average than those given for the United States.

rau

b
=

these analyses, it might be inferred that no mineral
deficiercy exists in the crops studied in this investigation. o
deficiency diseases should result from feeding snimals rations of

different crops grown in Virginia.
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