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Boieise Study of the Effect of Fertilization on the Nutritfonal Ouality
of Forage.

2. Objective(s) (1) gy doternine the effect on the health and well-being of animals
of applications of certain fertilizers on forages grown in aress
imowns to be assoclated with nutritiomal deficiensies.

(2) TopMmmewhwmtheMetm
elenent deficiencies in livestock.

(3) 7o study possible hammful effects of intensive fertilization
on the nutritive velue of the plant,

3. Reasons for undertaking Investigations*

There are large aress of land in emstern Horth Carolim which
at the present time return litile or no revamc, but do produce
natural grass snd reeds in abundance. In thooe areas, beef catile
have been shown o be espeelally efiieient In convorting native
growth into produsts aveilable for humn consumpiion, providing

proper supplemental minerala were fed. Little is known about the
Mmm-azwm.me:unummm
pgrazing, especlally in relation to use of tame pastures and for
the rrocuetion of other sources of feed.

© Indications are that forages grown on Lhese soils are do= ‘

ficient in one or more mineral elements snd possible other facters \
of nutritional importance.

*Including economic justification
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4. Previous work and present status of investigations in the field of this project:

The introdwition of better plant species and increased yields las
been the objective of most fertilizer nrograms in forage laprovenent

wop. m-ﬂmammummz&mwvaw
the forage produced is not ordinarily considered, are certain
m;mﬁmummtmmnsmnwtmmnm
by persons working sith grasing anlmals in €ifferent parts of the
eountry, These lmelude (1) the cccurrence of troubles mhich arve
wm«mwwwnw;(z)m
occurrence of troubless particularly asseribed to phosphorus deficiencios
in soils; and (3) the ococurrance of troubles sssocisted with intensive
pastare and forage fertilizstion. It is sropesed to study initisliy
the effects of phesphorus deficiencies.

During the psst seversl yesvs, many observations have been made
of treeding difficulties in beef catile, sheep snd swine on the North
Careling Cosstal Plain, In these arsas eliniesl observations and

-awaummxwmmsm. iron and other troce
slenents may aleo be invelved inm the nutritiomal difficulties sbeerved.

The new Tidewster Farm located near Flymouth has been
chosen its soils have been shown by amslysis to be definitely
a-ucum in phogpborus, Tutritional Affisuitice of livestook have

been cbserved in this ares,

Two groups of 25 lambs each with thelr dams will be

and the time that suybean grasing would be svallsble, a temporary
pasture of Italiasn rye grass will be furnished. Since this w1l be
resceded each year, the likelihood of speeies modificstion due to fer-
tiligation would be slight, mmzmm-w:mthm
phate fertilisstion. It iz the intention that this shall ;rovide a
cuntinued surply of feed throughout the yesr for each group of snisals,
o laported feeds except a high grade szlt will be used throusiout the
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Outline of Proceduret - Continued

Em mﬁ. About thirty (30) acres of unphos-
phaf.eﬁ m&mﬁu ure and een (15) acres of phosphsted soybean
pasture will be provided, Buccessive plantings will be msde so that
graging will be available during the entire normsl grazing season,
About five (5) tons of soybean hay will be required from each treate
ment--two and one-half (2-1/2) tons for paired feeding and digestion
trials, and three (3) tons to carry ewe lambs through a winter of
five months. The hay will be cut at an immature stage, Provision
will be made for produeing at least five hundred (500) pounds of
soybean oil meal from both fertilized and unfertilized crops. One
(1) ton of eat grain will be required from each treatment. Oat
pasture for winter grazing will also be required,

Eeeding studies o be gonducted. As the soybean hay differen-
tially fertilized with superphosphate is harvested, 10 pairse of
wother lambs will be selected for a palred-feeding trial, leaving the
remaining lambs on pasture. Weekly welghts will be obtained during
the feeding trial of 100 days. Digestion and nitrogen<balance trials
with the soybean hay will be conducted following this time with 6
or more pairs of these lambs if facilities permit. AL the end of
this time, it will be decided whether it is desirable to make
carcase evaluations and/or blood and tissue analyses, Taroughout
this entirve study, blood analysis of no less than 10 representative
animals in each group will be made at monthly intervals. If time and
facilities permit, blood analyses of gll animals is recommended at
these intervals.

Of the remaining 30 lambs, the ewe lambs will be bred in the
fall and carried through reproduction. During the winter months,
groups will be fed soybean hay-oate-soybean oil meal diet differen~
tially fertilized with superphosphate., The lambs from these ewes
may be carried through another yesr of feeding forage and grain
differentially fertilized with superphosphate.

All practicsl measures will be taken to avoid parasitic infes-
tation of the animals. Fecal samples will be taken and counts
made at desirable intervals during the course of the experiment.

Euture work

Future work would include studies of intensive nitrogen ferti-
lization and the effects of liming on the nmutritive value of pasture
and hay. As an immediate step toward this, small plots could be set
out to test the effect of these treatments on composition.
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SUBPROJECT I

Title: A Survey of the Mineral Deficiencies in the Cvastal Plain of North
Carolina

A, Farm animal studies,
- 1, Detailed desecription of symptoms observed in livestock.

2, Such studies of length of oestrus cycle as are feasible will be carried
ocut, Frequent observations may not be possible since almost constant
attention of an experienced worker would be required.

3. Hemoglobin levelr and Ca, P, M, Co, Fe, Cu, protein, and phosphatase
contents of the blood will be ascertained, The determination of
hemoglobin, protein, phosphorus, and phosphatase and the preparation
of filtrates or ashes will be done at North Carolina State (ollege.

Le Slaughter of affected animals and post-mortem examination for gross
lesions, especially parasites, Organs and bones will be shipped to
Ithaca for chemical and histological examination. Animals for slaughter
could probably be obtained from farmers in the vicinity, The mineral
mixture being fed the herd in the Hoffman Forest keeps them in reasonably
good condition,

B, Seasonal analyses of reed forage in the Hoffman Forest and Wenona,
Samples will be sent to Ithaca for trace element analysis,
G, Survey of forage crops in the Coastal Plain,

Samples of native and cultivated forage plants will be collected in close
relationship to the occurrence of troubles in animals, The data will be plotted
on maps, and working closely with the Agronomy Department, the data will be
used to map as accurately as possible the mineral deficient areas of the Coastal
Plain section of the state, Protein, fat, fiber, nitrogen-free extract, ash,
and lignin will be determined at the North Carolina station. Mineral constituents
will be determined at Ithaca,

D. Digestion trials,

Since dried forage may be unpalatible, digestion trials on native forages,
such as reeds, will probably have to be conducted with cattle grazing fenced
areas, using the lignin ratio technique, The lignin ratio technique should be
compared with the standard techniques, but since such a large quantity of reed
forage would be required for steers, sheep would probably be a better test
animal for this purpose,

E. Energy requirements,
If it becomes evident that lack of energy or any other factor is responsible

for the deficiency symptoms observed, the effect of appropriate supplements will
be studied,
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F. Small animal studies.

Small animal work, prossibly with rabbits, will be initiated at Horth
garolina State College to supplement the chemical work on forages.

6. Probable Duration of Project:

3 years

7. Date of Initiation: dJuly 1, 1945,

8. Personnel:(uly |, (14 4)
Name
G, He Wise

G, Hatrone
F, He Smith

9. Cotperation:

a. Interdepartmental

Department
Animal Industry {(Nutrition)
U.8, Plant, Soil, and Nutrition Lab,
Animal Industry (Nutrition
Animal Industry (Nutrition
Animal Industry (Nutrition)

Animal Industry (Nutrition)
Animal Industry (NMatrition)
Animal Industry 1 Husbandry)
Agronomy
A;nm-y

C. Dept. of Agriculture
Aal-l Industry

U. S. Plant, Soﬂ.. and Nutrition Lab,
Experimental Statlstics
Agric, and Biol. Chemistry

Animal Industry Department
Agronomy Department

b. Other Agencies

U.5. FMlant, Soil and Mutrition lLaboratory
iin Department of Agriculture

North Caro.

Relation to Project
Leader
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10. Financial Support:
a. Proposed Budgegw ...... to‘ly)/ ” .....
ALLOCATION OF FUNDS
Tty
— Ba}‘;‘lll'::d' Purnell Adams State Other Total
1. Salaries
F. H. Smith Ly272
G. H, ¥Wise 3,510
Hartlee M, Bax] 1,392
BE.C. Haywood 1,232
2. Labor 1.3315
3. Travel 200
4. Equi t &
Supplies 1,581
5. All Other 725
Total 1,146
b. Proposed Future Budgets:
> Total Estil
Kear Salaries Expe:ditures ;n:z?nt:d
1950-1951 € 11,70 $ Uy, 1h6
1951-1952 11,740 1,146
1952-1953 11,740 1,146

11. General Remarks:

This project was initiated under the lesdership of Ir. W. J, )
who formerly was head of the Animal Futrition Section, The outline herein -
is as orginally presented.




SIGNATURES OF APPROVAL

1. Approval of Project Leaders

vate LeZeior 1 SOH7 . /2&4 A ey o LT
Date. (92X 12,1949

Date. 2o/ s b

Title. (J‘.:,-t_m{:&.‘é E-!‘ié Y. Animed Tndes ?‘.‘7. et .’!l.f? .‘;Z')

447, 1917 A Y PR % - =
2. Approval of Heads of Departments or m gencies f’”f 3

Director, North Carolina Agricultural
Experiment Station

Chief, Office of Experiment Stations (
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Project No. ..o oo %o vmmiaisine simsieinin
Date

1. Title

Effect of Fertilisation and lanagement on the Composition and Wutritive
Value of Plants Commonly Used for Livestock Feeds.

2. Objective(s)

a. hmmmnemmmnMuwman.
vitamins, nitrogen and carbohydrates) of whole plants, soybeans, lespedesa,
bull grass (Paspalum boscianum), rye grass and related forage planis,

b, To make similar composition studies on various parts of soybean plants
and other legumes,

¢. To study the interrelationships of fertilisation and maturity on the
composition of the plants under study,

d. To determine at definite intervals throughout the grazing season the
differentially

¢hanges in chemical composition of grased forages
fartilized,

e, To study the matritive characteristics of the plants by feeding and
metabolism studies with laboratory animals.

3. Reasons for Undertaking Investigations*

The initial phase of this investigation singles out for special study

particular plants that are grown in comnection with PNMSM”(M
of Fertilization on the Wutritional Quality of Forage), which emphasises the
responses of farm animals, principally sheep, to forages grown on differentially-
phosphated plots., In order to establish a more comprehensive basis for appraisal
of animal responses, this present project will be concerned primarily with more
mxn-uauorwmumxmummnm

To arrive at basic information concerning the effect of fertilization on the
mtritive composition of forages, detailed studies are needed on individual
forage species, In conjunction with this phase of the study an evaluation

of the effects of fertilization on the rate of maturity and on the change in
the relative proportions of mutrients in plant parts is desirable,

It is well known that fertilisation often affects the kind and ratic of species
in mixed pastures, Yonetheless, many of the data in the literature are of the

type from wiich it is impossible to separate the effeet of fertilization on the
change in botenical composition from the effect of the treatment on the composi~
tion of a speeific forage., Such data still leave ununswored questions:

a, Which plant nutrients are affected by various fertilizer treatmenta?

*Including economic justification
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k. To what extent, if any, are the relative amounts of mutrients wodifled?
¢, ¥What effects do the changes in the plant components have on the feed value?

The studies outlined herein are designed to obtain some of this basic informa-
tion on the effect of fertilisation and managemental treatments on character=
istics of varicus individual forage species.

Previous work and present status of investigations in the fileld of this
project:

This project is a substitute for an earlier one (BJ24=-Ai2) which 1s being dis-
continued., The state of imowledge in this fiald up to 1943 was reviewed
briefly, with references, in this earlier project and & few additional citations
ars given in a publication dealing with some of the results from this earlier
project ("The Effect of Fertilisation on the Hitrogen, mm-mm{zu
Contents of Fasture Herbage," Jour, Amer. Soe. Agronomy, 39:841-858, .

Both the results presented in the aforesentioned paper and thosa, as yst
snpublished, demonstrate an effect of fertilisation on a mixed pasture herbage,
The extent of the effects varied considerably from year to year, due apparently
to changas in the meteorological conditions. It has not been possible to
datermine whether the alberations in chemical composition resulted from changes
in botanical couposition or changes in the chemical components of the different
specien,

Other results from this project have shown differences in the chemieal
tion of lespedeza due to varisty, stage of maturity and to fortilization.

These findings together with those cited in the literature point to the desirabile
ity of working with pure species rather than with mixtures such as commonly
oceur in pastures. There is also a need for assessing tis significance of changes
in chemical composition in terms of matritive value as determined by controlled
fesding experiments,

The forage species, snumerated in Objective a of this project, have been grown
in comection with Project 552-4il19 in differentially-phosphate-fertilised
plots which bave received the same fertilimer treatments for the past five
growing seasons, In the third-erop year, the phosphate-fertilized plots pro-
heanhythhhmhkMinpmuh, caleiua and phosphorus then
the soybsan hay produced on the nonphosphate-fertilized plots., The results of
the first two yoars have been published ("Studies of the Effect of Phosphate
mmmxoaonmmuonmhmuunmetc-mrmm
M" dcare. Ame Sel., B:h1-51, 1949).

Dutline of Procedures

a. Source of samples.
(1) rhosphated vs. non-phosphated.

{a) location of imental areas: The plant msterials needed
m%ﬂ! Pe grown in connection with Project
ssz-am. The plots are located at the Tidewater ixperimental

at Flymouth, H. C. The Hladen soil on which these plots
mh“hm:hhuum-.
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(b) Fertilimation: The fertilizer varisble is phosphorus. As
potassium and nitrogen are equalised acmss
all plots,

(e¢) Field layouts (See figures I and IL)
(1) ﬁ The soybeans for hay will be grown on
and hummwmm

(2) E'ﬁﬁ. s-mxnunmu-mu.nmum

mmmummm and separated
)xunn mmwmmmau-ay

@ Tl o on fields Gy, rlmt(us
muwuum ing

of a total of four replicaticns,

( ¢ This leguse will be grown on two pasture plots,
v %Mmum)mmuwut&'

@ %ﬁr%mwunuow,&.

() Corm Gorn will be grown in Hy in two replications.

(2) rure of £ ¢ This second phase will s
lmn%'_ h new forage plants, A study will be made
otmﬁhnmﬂnmtmmefnnwmmm
in which such faetors as geographical loeation, soil type and fertility,
fertilizer and menagemantal treatmante and meterological conditions
are considered,

%ot and cheaical All samples will be dried
5%@& undloroh-iulnnnb.

Individual parts of plants, leaves, pods, stems, ebc,, will be separated
and welighed. mmorm:mxvnummov&nnnu
racorded. In this manner, it will be possible Lo caleulate the proportions
of the various parts to the whole plant.

Since it was found previously thab phosphate fertilisation affected calcium,
gmm,-mmmnnumozmmm.mm-m

ana”ysed for these elements, Additional analyses (fat, crude fiber,
lisnin, carotene, riboflavin, iron, copper and manganess) will be made in
pilot studies to ascertain whether or not contimuation and expansion are
warranted, :

Futritive valuer Laboratory prisarily ts, will be euple
T -mthMMum-um orpneathu,:!

in the pure-species studies. Hutrient utilisation will be estimated by
feeding trials, balance trials and digestibility studies,

%M‘l The data will be analysed statistically to fscilitate
ion.



6. Probable Duration of Project: Five years
7. Date of Initiation: Immediataly

8. Personnel:
Name Department Relation to Project
F. ¥, Sherwood Animal Industry (Mutrition) Loader
¥, H, Smith Animal Industry (Mutrition) Co-lsader
0. Matrons U.8, Plant, Soil and Mutrition
Laboratory Co=leader
W. W, Vioodhouse, Jr.  Agronomy Co-leader
We We o Smart, Jr, Andnmal Industry (Nutrition) Assistant
Tirginia ¥Weldon Animal Imdustry (Nutrition) Assistant
He Lo Lucas Experimental Statistics Cooperator
G, H, Wise Animal Industry (lutrition) Adviser

9. Coiipération:
a. Interdepartmental
Agronomy Departaent :
Institute of “xperimental Statistics

b. Other Agencies
U, 5, Flant, Soil and Nutrition Laboratory, Ithaca, New York



10. Financial Support:

a. Proposed Budget 7/1/‘59 ..... to 6/39/9 L e

Project No.

ALLOCATION OF FUNDS
i Bankhead- | pymen Adams State Other Total
1. Salaries 30”
F. W, Sherwood 1,440
F.H.Smith 1,200
Associate (to ;
be appointed)| 1,200
£.0, Haywood | o
2. Labor 1& m
3. Travel
e 60 600
5. All Other (ﬁ-qL 20 20
portation)
Total k’m b.m
. Proposed Future Budgets:
Year Salaries Expzlﬁiat]nres E?:liclx:feed
1950-1951 3,980 Ly 760
1951=1952 3,960 Ly 760
1952-1953 3,980 Ly 760
195}—19& 3,960 h, 760
12503955 3,980 11, 760

11. General Remarks:



. Approval of Project Leaders

. Approval of Director

Date. J.Q.I ] 5141 ...........

. Approval of U. S. D. A.

SIGNATURES OF APPROVAL

(Re42<. Director, North Carolina)Agricultural
Experiment Stftion

Chief, Office of Experiment Stations

Title mzm/ 77 /f!‘.‘ or Arvime/ Ludluctsy
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AGRICUL TURAL RE L 4 2 HEBV
STATE EXPERIMENT STAIONS (F 10N Norch C.ro{ 1“.
PROJECT TERMINATION REPORT
INSTI L IONS. b Tederal-gram projes (- o Sy | TR 1 HUBREL Teuns Hatch, State,U.S.r:ant,
Expeomenc Sations Division ARS, w rie ol e H=17 |Soils & Nutrition Lab.

T Effect of Foectilization and Managemant on the Composition and Nutritive
_Value of Flants Couwmonly Used for Livestock Feeds. =

"ok N1 REVItiON T [COMPLET iGN

2 DAYE D May 29, 1943 ll)lk‘-., 1949 i June 30, 1803
S REAuiN FGR TERMINATION = - - = S
oot o8 L A", Change in emphasie

e ESTIMATE OF TOTAL PROJECT COST (Ratrm by Sokrien if fumds and uminnts)
B,J. and Hatch, $95,080; “tate, $180,000; Misc. Gifts, $70,000; L.S.D.A.,

$100,000

T INITIATING GEPARTMENT. DTIER (FRAR T ura % AND AGENLIES CONPERATING -
Dept. of Animal Industry and Dept. of Agronomy
5 PROCESSIONAL PERSONNEL B S - .
G. Matrone, F. W. Sherwood, P. H. Swith, W. W. woodhouse,Jr., V. W. Smart,
H. L. Lucas and G. H. Wise,

3 GR TIGAL APFRASAL OF LEGREE TO WHICKH PROJECT OB, ECTIVES WL HE ACCOMBLISHE L
The broad objectives of the project were attained, i.e., The effects of the
‘macro fertilizer elements on nutritive value of plants were in the main
predictable from chemical analyses of the plant. The subtle effects of
fertilization were found to involve the arce of trace element interactions.

o, MAJOR RESUL TS AND CUNGLUSIONS. INCL 1OING ©L NDAMERTAL 8 PRACTICAL LENEFITS DERIVEG (use hach page i secessery)
Fertilizers appliesd to scil could affect mineral composition of plants.
Animal response to forages grown on soils of varying fertility treatments may be
predicted from chemical analyses of plent material. Lime gave snimal respcnse not
explained by plant analysie. Calcium or Molybdenum added to soil increased Molybdenum
in plants and increased its nutritive effect as measured by animal growth. Molybdenua
added directly to the diet was ineffective. Soybean hay - soybean wmeal diets, re-
gardless of the fertilizer treastment, when fed to ewes and rabbits lowered fertility.
One of the factors involved was genisiein. The manganese-iron interaction, first damcn-~
strated in plants, was shown to be similar in aninals. (See back page)

o SUBLICATIONS I450ED AS # AEC | DR INGIRECT HESULT OF WORF UONE OM THIS mROJECT wse back page 1| mecessaey)

1l.Matrone, G., R. L. Lovvorn, W. J. Peterson, F. H. Smith and J. A. Weybrew. Studies

of the Effect of Phesphate Fercilization om the Composition and Nutritive Value of
Certain Forages for Sheep, Journal of Animal Science, 8: 4l-51. 1945.

2.Beeson, E. C. and G. Matrone The Nutrlient Element Content of Native Forages in

Relation to Land Forws and Soil Types in North Carolina Coastal Plain., Copper
Metabolism, A Symposium on Animal, Plant & Soil Relationshipe. Johns Hopkins Press,
Baltimore. 1959,

1.Carter, Melvin W., W.w.G. Smart, Jr., & Gennard Matrone. Estimation of Estrogenic

Activity of Genistein Obtained from Soybean Meal. oc, of th ocie! for o
mental Biology & Medicine, 84: 506-507. 1953, (See back page)
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. Major results & conclusions, including fundamental & Practical benefits
derived - (cont'd)
Trne basic factor 1nvolved was the eftect of manganese on the oxidation
scate of tron,
9. ?Publications {cont'd)

4.

w

18.

19.

20.

Matrone, Cennard, Va. B. Weldon, W.W.L. Smart, Jr., F.w. Sherwood,F.H. 5uith
and ¢, k. Wise, Lffects of Phosphate Fertilization and L. tary Mineral Supple-
ments on the Nutritive Value of Soybean Forage. Joucrnal of Nutrition, 52:
127-136. 1956

Milier, w. J., R. K. Wauxnt and G, Matrene. Comparison of the Digestibilicy of
Certain Pagture Foragesa in toe Fresh and Dried States. Journal of An. Sci.,
13: 283-288, 1954,

. Matrone, G., F. H. Smith, V, B, weldon, W. W. Woodhouse, W. J. Peterscn and

K. C. Beeson. «ffects of Phosphate Fertilization on the Nutritive Value of
Soybean Forage for Sheep and Rabbits. USDA Tech. Bulletin, No. 1086. 1954,

. Carter, M.W., (. Matrone & W.W.0. Swart, Jr. Bffect of Genistin on Reproduction

of the Mouse. Jour. of Nutritiom, 55: 639-646. 1953

. Hawkins, G. E. Jr., G. . wise, C, Matrone, R. K. Waugh & W. L. Lott. Manganese

in the Nutrition of Young Dairy Cattles Fed Different Levels of Calcium and
Phosphorua. Journal of Dairy Science, 38: 536=547. 1956,

. Hartman, R. 4., G. Matrone and . H, Wise, Effect of High Dietary Manganese¢ on

Hemoglobin Formation, Jour, of Nutritioa, 57: 429-6439. 1955,

Macrone, G., W.W.G. Smart, J:., M.W. Carter, V.W, Smart and H, ¥. Garreu.
Effect of Genistin on Cruwth and Development of the Male Mouse. Journai of
Nutrition, 89. 235-24i. 1956,

Gray, Louise P., Mary Speirs and G. Matrone, The Nutritive Value of Several
Foods Grown st Different Locations. Jour. of Nutr., 63: 345-360. 1957.
Magee, Aden C. and G. Matrone, Estrogenic Activity of Soybean Forage.
Journal of Animal Science, 17: 737-791. 1958,

Matrone, G., R. L. Lovvorn, W. 1, Peterson, F. H. Smith and J. A. Weybrew.
Studies of the Fffect of Phosphate Fertilization on the Compositioa and Nutri-
tive Value of Certain Forages for Sneap. Jour. of Am. Sci., 8: 4l-51. 1948,
Matrone, G., R. H. Hartman and A. J. Clawson. Studles of a Manganese-iren
Antagonism in the Nutritios of Rabbitas and Baby Pigs. J.Nutr.,67:309-317. 1959.
idatrone, (. Interrelationships of [ron and Copper in the Nutrition and
Metabolism of Animals. Federation Proc., 19(2): £39-665. 1960

. Magee, Aden C. and , Matrona. Scaudies on Growth, Copper Metabolism and Irom

Metabolism of Rets Fed High Levels of 2inc. J. Nutr,, 72(2): 233=242. 1960

Carter, M. W., G. Matronz and W.W.C. Smart, Jr., The Effect of Genistin and Its
Aglycone on Welght Gain in the Mouse. British J. Nutc., 14; 301-304. 1950.

Smart, W.W.G. Jr., G. Matrone, Weidon 0, Shepherd, Ralph H. Hughes and Frank E.
Knox. The Study of the Cewmparative Composition and Digestibility of Cane Forage
(Arundinarie 5p,), N.C, Agr. Expmt. Station Tech. Bulletin No, 140, 1960.

Matrone, G., E. L. Thomason, Jr. and Clare R. Bunn. Reguiremenc and Utilization
of Irou by the Baby Pig, Journal of Nutrition, J2: 459-4b5. 1960

Judd, Joseph T. and (. Matrone, Sheev frythrocyte Life Span in Estimation
ot Hemoglobin Turnover in Jron Metabolism Studies. J. of Nucrition,
i7: 264-268, 1967.




2. Fo Wey J. O, Halverson, ¥. ¥, Voodhouse and F. H. Swith.
Refust of pectilietion Caledun end

on the Mitvogen,
Contents of Pasture Herbage. m.m“ﬁﬂ. 1947,

Graduste Student Theses

i.

3.

he

3.

6.

7.

..

HMstrone, Comnard, Effect of Phosphate Fertilizetion on the Mutritive
Value of the Soybean Plant, Ph.D. Thests, 1950,

Havkine, E. Mengwmese, Calcium and Phosphovus Intervelationshipe
in the of Dalry Calves. Ph.D. Thesis, 1952.

Capter, Melvia ¥, Studles of an Bstrogen-like Substance in Soyboan Vesl
¥.5. Thests, 1954, Y

Hartwan, Rebert H. Effect of Verlous Dietary Levels of Monganese upoun
the Growth and the Minepal mhmnmm.m
Hilk Diet Comtaining Different Levels of Hagnesiws, ¥.5. Thesis, 1954,

Carter, Melvia ¥, mammu»&umam
on the Crowth of Animals « Thosls, 1956,

Hertman, Robert H., A aauamamun
vtilization of Ivom by and Lambs, Ph.D. Thesis, 1

Aden C, An of for
m .W”’r‘m Estrogenically
munc. An Investigation of ﬂz’.%ﬁ“
Metabolism of Rets Fed High Levels of Zinc. 1960,
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8. Major results & conclusions, including fundamental & Practical benefits

9‘.
4.

5.

6.

10.

11.

12,

13,

14,

15.

16.

17.

18.

19.

20.

derived - (cont'd)

The basic factor involved was the effect of manganese on the oxidation
state of iron.

Publications (cont'd)

Matrone, Gennard, Va. B. Weldon, W.W.G. Smart, Jr., F.W. Sherwood,F.H. Smith
and G. H. Wise. Effects of Phosphate Fertilization and Dietary Mineral Supple=-
ments on the Nutritive Value of Soybean Forage. Journal of Nutrition, 52:
127-136. 1956.

Miller, W. J., R. K. Waught and G. Matrone. Comparison of the Digestibility of
Certain Pasture Forages in the Fresh and Dried States., Journal of An. Sci.,
13: 283-288. 1954.

Matrone, G., F. H. Smith, V. B. Weldon, W. W. Woodhouse, W. J. Peterson and

K. C. Beeson. Effects of Phosphate Fertilization on the Nutritive Value of
Soybean Forage for Sheep and Rabbits. USDA Tech. Bulletin, No. 1086. 1954,

Carter, M.W., G. Matrone & W.W.G. Smart, Jr. Effect of Genistin on Reproduction
of the Mouse. Jour. of Nutritiom, 55: 639-646. 1953

Hawkins, G. E. Jr., G. H. Wise, G. Matrone, R. K. Waugh & W. L. Lott. Manganese
in the Nutrition of Young Dairy Cattle Fed Different Levels of Calcium and
Phosphorus. Journal of Dairy Science, 38: 536«547. 1956,

Hartman, R. H., G. Matrone and G. H. Wise. Effect of High Dietary Manganese on
Hemoglobin Formation. Jour. of Nutrition, 57: 429-439. 1955.

Matrone, G., W.W.G. Smart, Jr., M.W. Carter, V.W. Smart and H. W. Garren.
Effect of Genistin on Growth and Development of the Male Mouse. Journal of
Nutrition, 89: 235-241. 1956.

Gray, Louise P., Mary Speirs and G. Matrone. The Nutritive Value of Several
Foods Grown at Different Locations. Jour. of Nutr., 63: 345-360. 1957.

Magee, Aden C. and G. Matrone. Estrogenic Activity of Soybean Forage.
Journal of Animal Science, 17: 787-791. 1958.

Matrone, G., R. L. Lovvern, W. J. Peterson, F. H. Smith and J. A. Weybrew.
Studies of the Effect of Phosphate Fertilization on the Composition and Nutri-
tive Value of Certain Forages for Sheep. Jour. of An. Sci., 8: 41-51. 1948.

Matrone, G., R. H. Hartman and A. J. Clawson. Studies of a Manganese~Iron
Antagonism in the Nutrition of Rabbits and Baby Pigs. J.Nutr.,67:309-317. 1959.

Matrone, G. Interrelationships of Irom and Copper in the Nutrition and
Metabolism of Animals. Federation Proc., 19(2): 659-665. 1960

Magee, Aden C. and G. Matrone. Studies on Growth, Copper Metabolism and Iromn
Metabolism of Rats Fed High Levels of Zinc. J. Nutr., 72(2): 233-242. 1960

Carter, M. W., G. Matrone and W.W.G. Smart, Jr. The Effect of Genistin and Its
Aglycone on Weight Gain in the Mouse. British J. Nutr,, 14: 301-304. 1960.

Smart, W.W.G. Jr., G. Matrone, Weldon O, Shepherd, Ralph H. Hughes and Frank E.
Knox. The Study of the Comparative Composition and Digestibility of Cane Forage
(Arundinaria Sp.). N.C. Agr., Expmt. Station Tech. Bulletin No. 140, 1960.
Matrone, G., E. L. Thomason, Jr. and Clara R. Bunn. Requirement and Utilization
of Iron by the Baby Pig. Journal of Nutritiom, 72: 459-465. 1960

Judd, Joseph T. and G. Matrone. Sheep Erythrocyte Life Span in Estimation

of Hemoglobin Turnover in Iron Metabolism Studies. J. of Nutrition,

77: 264-268. 1962.




21. Mr.u. J. 0, Belverson, ¥. ¥, Soodhouse snd F. H. Suith.
anﬁmm&m
maww de bm, Soc, Apr., 39: 841-859. 1947,

GEaduate Juudent Theees

1. Hetvone, Gemnord. Rffect of Phosphate Fertilizetion on the Mutritive
Value of the Soybesn Plamt. Ph.D, Thesis, 1950.

2. Hakins, E. mmumm
in the Nutrl of Dairy Calves. ¥Ph.D. Thesis, 1952,

3. Carter, Melvin ¥. Studies of an Estrogen-like Substance in Soybesn Mesl,
M.8, Thests, 1954,

4. Hortmse, Rebert H. mummma
Hilk Diet Comteining Differeat Levels of Magnesiws, M.S8. Thesis, 1954,

5, Carter, Melvin W. Stulics on the Effect and Mode of Actiom of Genistin
on the Crowth of Antmols, Fh.). Thesis, 1956,

6. Havtwan, Rober:t H. 4 the Mode of Action of Hanganese iun the
mmamnmmum Ph.D. Thesis, 1936,

7. Magee, Aden C, An ILuvestigation of Soybean For for Letrogenically
Aetive Substances. M.5, Thesis, 1957, -

8. Magee, Aden C. uu-ﬁuuam ¥etabolism, snd Ivom
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7. TITLE, PROJECT OBJECTIVES AND DESCRIPTION OF WORK PROFOSED ! 6. v-mEE

EFFECT OF FERTILIZATION AND MANAGEMENT ON THE COMPOSITION AND NUTRITIVE

VALUE OF PLANTS COMMONLY USED FOR LIVESTOCK FEEDS -- Study effect of dif-

ferent fertilizers on composition (minerals, vitamins, nitrogen and carbo- !
hydrates) of whole plants, soybeans, lespedeza, bull grass (Paspalum boscianum) rye
grass and related forage plants, Make similar composition studies on various parts
of soybean plards and other leguwipa. Study interrelatiqnsbips of fertilization and
maturity on the composition of plants under study. Determine at definite intervals
throughout the grazing season the changes in chemical composition of grazed forages
differentially fertilized. Study nutritive characteristics of plants by feeding
and metabolism studies with laboratory animals.

DESCRIPT,

The character of the investigation has changed considerably from its inception.
As indicated in last year's report, the emphasis of the work was on trace
element interrelationship in nutrition and metabolism of animals. The specific
interrelationships studied were copper and zinc, manganese and iron, and iron
and copper. In addition, further rabbit sssays were carried out on soybean
forages from the lime x Mo study.
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OES—Form 8
(Nov. 29, 1954)

O

...AGRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19.37... Q

(Three copies to be given to the OES examiner)

1: PROJECT: (Fund number, and title): HATCH 17, EFFECT OF PERTILIZATION AND
MANAGEMENT ON THE COMPOSITION AND NUTRITIVE VALUE OF PLANTS COMMONLY USED FOR
LIVESTOCK FEEDS.
2. DEPARTMENTS AND COOPERATING AGENCIES:

Apnimal Industry, Scils and Biological Sciences
3. PERSONNEL: @, Matrone, H. J. Evans, N. 7. Coleman, Virginia Smert, ¥. #. Saith,

e Woe G. Smart, Jr. and G. H. Wise
4. PROGRESS OF RESEARCH HIGHLIGHTING PRINCIPAL ACCOMPLISHMENTS OE

THE YEAR (Confidential information should be so marked):

& study was undertaken in 1956 to determine the effect of applying lisme and
of molybderum (¥o) to the soil (pil 4.5) on the composition and the nutritive
value of soybeen forage. Elther lime or No increased the Mo content and de~-
creased the mangunese content of the plant. Nelither lime nor Mo appeared to
affect the copper content of the plant.

An assay, using rabbits as the test animal, of the soybean forages grown on
scils receiving the various lime and Mo treatmentis is pear completion.

O

5. USEFULNESS OF FINDINGS (when results may justifiably be expressed in terms of public
benefits):

6. WORK PLANNED FOR NEXT YEAR:

Complete assaying of experimental forsges grown in 1956 with ravbits aund
repeating lime and Mo study for easuing year.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

8. Prepared by....... 4,  Matrone. Approved

(Director).

Date.... . Hgpoh-11y-1957 -
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OES—Form 8 4
(Nov. 29, 1954) Q O

Horth Csrolina AGRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19..56. Q

(Three copies to be given to the OES examiner)

1: PROJECT: (Fund, number, and*title): Bwl, See. 5, 2k, EFFSCT OF FERTILIZATION AND
MANACEMENT ON THE CONPOSITION AND NUTRITIVE VALUE OF PLANTS COMZONIY USED
FOR LTVESTOCK FEEDS
2. DEPARTMENTS AND COOPERATING AGENCIES: Amnimsl Incdustry (Nutrition),
Agronomy, Statisties, U.5. Plant, Soils and Jatritien Laboratery.
3. PERSONNEL: Fe. W. Sherwoed, G. Matrome, ¥. H. Saith, ¥. ¥. Wooduouse, Jr.,
We We Ue Smart, Jr., Virginis Smert, H. L. luces, G. H. Wise.
4. PROGRESS OF RESEARCH HIGHLIGHTING PRINCIPAL ACCOMPLISHMENTS OE
THE YEAR (Confidential information should be so marked):
te tilization: Rabbit assays of the 1954 crop of soytean forages
grown on 53ﬂ'£ %am at levels of 0, 4O and 329 lvs. of Py0g/acre revealed,
contrary to the results from the 1951 crop, no significamt cilifersnce in nutri-~
tive value between hays from the 4O and the 320 levels.

Caloiumsi cation: Further chesical characterization of the 1951 crops,
ia w no ve was related to the level of lime appliec to the soil,
showed thet the molybdenua content of forage alsc was correlated with lime
present. Plants from the unlimed areas contzined less than 5 x 10°f No.
Rabbit assays of the 1954 soybean forages showed no signilicant differences
in nutritive value among forages grown on 9, amedium and high levels of lime
adde¢ to ihe plots.

A plets: A study of diets that might be used in protein assays of forag 1

neither glutamic acid nor Na glutsmate, either with or without b ]
vitamin B12, is suitable as a source of nitrogen for growth of rabbits. =

5. USEFULNESS OF FINDINGS (when results may justifiably be expressed in terms of public
‘benefits):

6. WORK PLANNED FOR NEXT YEAR:

Future plans: The 1955 crops wiichk received the same fertilismer treatasnts
as indicated in fesults will be assayed chemically snd bielo;ically. Cause for
diiference in res lts obtained between 1951 and 1954 erops also will be inves-
tigeted.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

Kone
G. Hatrone

F. We Cherwood
8. Prepared by Approved (Director).

Date Date O




NORTH CAROLINA STATE COLLEGE
SCHOOL OF AGRICULTURE
RALEIGH

Department of Animal Industry December 1, 1955

MEMORANDUM TO: Dr. J. W. Pou
Subject: Review of Project ST-BJ-2L.

During the past decade, much work in the Nutrition Section has been directed
toward the study of the effect of soil fertility on the composition and
nutritive value of forage plants commonly used for livestock feeding. These
investigations have been conducted under two projects originally designated
as State - 52 and Bankhead-Jones - 24. There is an obvious need for a criti-
cal review of the projects in order to determine whether or not they should
be continued. The type of work is fundamental and important in promoting the
livestock industry, particularly ruminants. In order that future explorations
may be more fruitful, close active collaboration of the soil scientists and
the plant physiologists with our Nutrition group seems to be essential. The
returns from the present organization of the project raise some doubt about
the desirability of continustion unless some drastic changes can be effected.
Therefore, the Experiment Station is confronted with the decision of decid-
ing whether or not to terminate the project and to devote funds and labor to
other activities or to make arrangements for continuation in such a manner
that true relationships between soil, plants and animals msy be appraised.
Dr. Matrone and I should like to meet with you and with the Director of the
Experiment Station to indicate the present status of the projects and to
propose possible procedures for the future. Inasmuch as furtherance of the
work is contingent on active participation of the soil scientists and the
plant physiologists, it would be desirable to have representatives from
these professional interests present to aid in reaching & decision. If you
should desire to discuss this matter with us prior to your approaching the
Experiment Station administrators, we should be happy to do so.

I trust that action may be taken at an early date in order to avoid a
degenerating death of the projects involved.

¢ W

Georgé H. Wise, Head
GHW/ctw Animal Nutrition Section




OES—Form 8 /J //
(une 6, 1950) O O

- 0
SOTE Sy AGRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, |9§5___,
(Three copies to be given to the OES examiner)

1. PROJECT: (Fund, number, and title) #=J See. 5, 2 EFFECT OF FIRTILIZATION AND
FANAGEMENT ON THE COMVOSITION AND NUTRITIVE VALUE OF FLARTS COMNORLY USED FOR
LIVESTOCK FEBDS

2. DEPARTMENTS AND COOPERATING AGENCIES: Animal Industry (llut.tiuon),

Agronomy, Statistics, U. S. Plant, Scils and hutrition Laboratory

3. PERSONNEL: F. W. Sherwood, G. ¥atrone, F. H. Smith, W. W. Woodhouse, Jr.,
We We 0. Smart, Jr., Virginia W. Smart, H. L. Lucas, G. H. Wise

4, NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential in-

formation should be so marked):

(a) A new crop of soybean furages was grown on plets that were differentially
fertilized according to the plan described in earlier reports. These forages
will ve fed to rabbits to ascertain the validity of the earlier findings.
Attention has been directed especially toward developing a technigque for
comparing the nutritive values of proteins in soybean hays grown on differ-
entially fertilized plots. Attempts have been made to find a source of non-
protein nitrogen thst can be utilizec by the rabbit and can be used in
equallizing the nitrogen content of diets prepasred with thess different hays.
Present results indicate that neither ammonium citrste nor free glutamic
acid #% suitable, whereas nitrogen balance trials with rabbits incicate that
sodium glutamate may be used.

(b) A comparison of the composition of ssmples of desr-browse collected in the
Standing Indian wildlife Management Area, in the mountains of wWestern North
Carolina, with semples from Holly Shelter, in the Coastal sres, indicated
lower concentrations of crude protein, phosphorus and cobalt in the latter
then in the former.

5. APPLICATION OF FINDINGS (expressed in terms of measurable public benefits if and
when justified) : -

(a) Msy result in an improved technique for assessing protein quality for
ravbits.

(b) Deficiencies of browse in the Coastal Plsin may account, in part, for the
small populstion of deer.
6. WORK PLANNED FOR NEXT YEAR:

(2) Continustion of the present line of studies.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

U.5.0.A. Tech. Bull. 1036 (May, 1954). Effecis of phosphate fertilization on
the nutritive velue of soybeen forage for sheep sud rabbits.

Gennard ¥atrone, Frank H. Smith, Virginis B. wWeldon, W. W. Woodhouse, Jr.,
We Jo Petersen, and Kenneth C. Beeson.

8. Prepared byG__ Approved

‘-"a‘.“iﬁa"“""—'_ (Director).
Dite F. W. Sherwood Date

O

O
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OES—Form 8 : W
(une 6, 1950) O O Lo

HORTH CAROLINA AGRICULTURAL EXPERIMENT STATION

(Three copies to be given to the OES examiner)
8IS 24, EFFECT OF FERTILIZATION AND MANAGEMENT
1. PROJECT: ggnd, number, and title) : O THE COMPOSITION AND WUTRITIVE VALUE oF
PLA COMMONLY USED LIVESTOCK FEEDS.

2. DEPARTMENTS AND COOPERATING AGENCIES: Animel Industry (Rutrition)
hgronomy, Statisties, U. 5. Plant Soils snd Nutrition Lsboratery

3. PERSONNEL:¥, W. Sherwood, F. H. Snith, G. Matrone, W. ¥. Woodhouse, Jr.,
We We G. Smart, Jr., Virginia W. Smart, H. L. Luess, end G. H. Wise.

4. NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential in-

formation should be so marked): lLespedess and soybean hays were grown on a cal~

edun deficient seil fertilised with verying levels of hydrated lime. Anslyses
on these hsys indicsted that the fertilisation incressed their calcium and
phesphorus content, decrassed the menganese, but chenged neither the magnes-
ium por the nitrogen content. HAabbits fed the soybesn hays thal were grown
on the soil trested with lime grew {sster tham those fed the hsy from plots
to which no ealcium was added. Tne rabbits fed tae high caleium soybean hays
developed stronger bones, #nd their livers conteined more vitemin A. Rabbits
on 21l of the lespedexa hays grew at about the same rate although the ones on
tne lespsdess grew faster thon any of those receiving soybesan hay. There was
no ¢ifference in bone strength of the rabbits receiving the various lespedeza
hays. Vitemin & in the liver wes scmewhat higher in those fed the hi her
caleium hays.

5. APPLICATION OF FINDINGS (expressed in terms of measurable public benefits if and

when justified): gy peneral statements are justified since the results are
from one yesr's crop and one snimel species only.

6. WORK PLANNED FOR NEXT YEAR:

fepeat work with creps from other yoai'n. Use modified feeding techmiques
in an attempt to explain the observed biolo;icel effects. )

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

wiffecte of phosphate fertiligation and dietsry minersl supplements on
the rutritive value of soybean forage." Cennard Matrone, Virginis B. Weldon,
We ¥o Ue Smert, Jr., F. W. Sherwood, F. H. Smith, and C. d. Wise. J. )
Hutrition, 52: 127-136 (1954).

8. Prepared by Approved y
(Director). O

Date Date




Publications

Work done under our old RM8-Ai3, Soils Weather Project, which was transferred
to Chemistry (Dr. Peterson), does not come under either P16 or BJ5-2L.

1. Comparison of four feeding methods for assessing the relative growth-
promoting properties of proteins. F. W. Sherwood and Virginia Weldon.
J. Nutrition, L9: 153-162 (1953).

2., Effects of cooking and of methionine supplementation on the growth-pro-
moting property of cowpea (Vignt. seninsis) protein. F. W. Sherwood,
Virginia Weldon and W. J. Peterson. J. Nutrition, 52: (Feb.) 195L.




ANNUAL PROGRESS REPORT
NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION FROJECTS

1. PROJECT: (Fund, number, snd title): oo )i15 _ Study of the Effect of Fertilization
on the Nutritional uality of Forage

2. DEPARTMENTS AND COOPERATING AGENCIES: Agronomy Department, State Department
of Agriculture, U. S. Plant, Soils and Nutrition Laboratory, Ithasa, New York
3. PERSONNEL: G. Matrone, Virginia W. Smart, W. W. G. Smart, Jr., F. H. Smith,

F. W, Sherwood, G. H, Wise, Zeta Peters, and W. W. Woodhouse, Jr.
4, NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidentisl information

should be so marked):

OGrowth studies with lambs on the 1951 soybean hay erops, which were grown
on plots fertilized st three different levels of P03 (0 lbs., L0 lbs., and 280
1bs./acre) indicated that the forage from the 4O and 280 level plots were su-
perior to the forage from the 0 level plots but not significantly different from
each other. A determination of phosphorus balance of lambs on the test forages
indicated that the availability of the phosphorus of the 4O and 280 level for-
ages were not significantly different from each other.,

The foregoing results with lambs differed in some respeets from those ob~
tained with rabbits (see last year's report).

5, APPLICATION OF FINDINGS (expressed in terms of measurable public benefits if and
when justified):

More data needed befeore generalizations can be made.

6. WORK PLANNED FOR NEXT YEAR:

Effeet of liming on nutritive value will be checked on 1954 soybean erep.
Effect of high levels of phosphate fertilization on nutritive value will be

checked bean
Ts PU?LICA’FFOI‘??S%}:S.(E'D OR mBS'CRIPTS PREPARED DURING THE YEAR:

Matrone, Gs; V. B. Weldon, W, W. G. Smart, Jr., F. W, Sherwood, F. H, Smith and
G. H. Wise. 1954. Effect of Phosphate fertilization and dietary mineral sup-
plements on the nutritive value of soybean forage. J. Nutrition, 52: 127-136.

8. Prepared by Approved

(Director).

Date




OES—Form 8

(une 6, 1950) O O

e Borth Corolims  AGRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19.53 . O
(Three copies to be given to the OES examiner)

1. PROJECT: (Fund, number, and title) B=J 5, ¥o. 24, Effect of Fertilization and
on the Composition and Fotritive Value of Plants commomly Used
for Livestock Fesds.
2. DEPARTMENTS AND COOPERATING AGENCIES: Animal Industry (Nutrition),
Agronomy, Statisties, U. 5. Plant Soils and Butrition laboratery
3. PERSONNEL: F. #. Sherwood, F. H. Smith, G. Matrone, W. W. Woodhouse, Jr.,
We We Go Smart, Jr., Virginia weldon, H. L, lucas, and G. H. Wise.
4. NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential in-
formation should be so marked):
Changes in the proximste compoaition of lespedesa and of soybean plants
as a whole and as separated leaf and stem components wers followed daring the
growing season. The plants were preduced on plots @ differentislly fertilized.

Further studies on the nutritive value of soybean plants, using rabbits as
the assay animal, showed that soybesn hay from nonphosphated plots was deficient
in P. The sdiition of kO 1b. of Fplg/acre enhanced the yield of hay, which
contained an adequate level of P, Larger smcunts of P inereased the percent-
age of P in the hay but did not increase the yield. additional P in the hay
was rot so available to the rabbit se that in the hay from the lower level of
P fertilization. The difference in the P content of the hays from the dif-
ferentially phosphated plots was primsrily in the inorganic fraction and net
in the protein P or lipid P frsctions. O

5. APPLICATION OF FINDINGS (expressed in terms of measurable public benefits if and .

when justified): e cbservations:
1. Give additional information on the value of soybeans and lespedesa
for grazing as related to the stage of maturity of the plant.

2. Aide in understanding the effect of fertilization on the nutritive
value of soybean hay.
6. WORK PLANNED FOR NEXT YEAR:
Continue the project with more emphasis on characterizing the nutritional
deficiencies encountered in rebbits esting these hays and on identifying the
factors involved.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

Some of the data are incorporated in a manuseript, "Effect of Phosphate
Fertilisation on the Nutritive Value of Certain Forages for Sheep and Habblits,”
which report has been submitted for publication as a U. 5. 0. A. technical
bulletin.

8. Prepared by Approved G oy 0

Date Date




ANNUAL REPORT

For December 1, 1949 to November 30, 1950
Department of Animal Industry
Animal Nutrition Section

Project No.,: Bankhead-Jones — BJ24 — 4i2
Title: Effect of Fertilization and Management on the Composition and
Nutritive Value of Plants Commonly Used for Livestock Feeds
Personnel: F. W, Sherwood, F. H. Smith, Gennard Matrone, W. . Voodhouse, Jr.,
W. W, G. Smart, Jr., Virginia Weldon, H. L., Lucas and G, H. Tise
Cooperation: Agronomy Department; Institute of Statistics

EFFECT OF FERTILIZATION ON THE COMPOSITION AND NUTRITIVE VALUE
OF PLANTS COMMONLY USED FOR LIVESTOCK FEEDS

liost of the samples have been analyzed but the data have not

been compiled and studied.

No conclusions are possible at this time.



OES—Form$8 O 1 O

(June 6, 1950)
Nerth Cavaline AGRICULTURAL EXPERIMENT STATION O

(Three copies to be given to the OES examiner)
1. PROJECT: %Fund, number, and title): Eankhesd=Jones BJ2h=Ai2
Effect of Fertilizstion und Hensgement on the Composition and Hutritive Value

of Plants Commonly Used for Livestock Feods.
2. DEPARTMENTS AND COOPERATING AGENCIES: iniml Industry (Nutrition), Agronomy,

Statisties, U. 5. Plant, Soile and Nutrition laberatery
3. PERSONNEL: F. R w’ F. B, “ﬁ' Ge .m. e ¥, m' *.’
We W. G, Smart, Jr., Virginia Yeldon, ¥, L. Lucas and G. H, Wise
4. NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential in-
formation should be so marked):
The work of previous years has been continued. The maturity of soybean
plants when harvested for hay has varied from yesr to year. Despite this vari-
ation, the per cent, by weight, of stems rather

5. APPLICATION OF FINDINGS (expressed in terms of measurable public benefits if and
when justified):

6. WORK PLANNED FOR NEXT YEAR:

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING TEE YEAR:
Hone

b 2671983 Due gy

O 8. p,epmdhyf W, %mu-mr/ Agwoved . O

Date




OES—Form 8 O
(June 6, 1950)

O HORTH CAROLINA AGRICULTURAL EXPERIMENT STATION O

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 1951

(Three copies to be given to the OES examiner)

1. PROJECT: (Fund, number, and title): m 2h-a12, Effect of Fertilization
and Henagement on the Composi and Nutritive Value of Plants Commonly Used

for Livestock Feeds.
Agronomy Cepartsent, Institute of
4 &W&Mﬁ%‘.’%@.&% T8 Wutrition x.m.m;
e M&h’ G. Matrone Y. ¥ W Ir.
& PERW}%E.%.n. r., Virginia Yeldom, M. L. Luces, G. N, Wise. '

4. NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential in-

formation should be so marked):
¥Work on the effect of phosphate fertilization on the composition of leaves

and stems of soybean plants hes been pursued, and digestion trials with rabbits
on differentially fertilised hay have been run.

Data from observations on the composition of leaves and stems from three
crops emrhasize the desirability of studying the effects of fertilizstion on
individual parts of the plants rather than on the plant as a whele. Yhen all
the parts are combined, fertilizer effects, as measured by Ca or F, msy be com~
plicated by different ratios of leaves to stems.

The plants from the non~phosphated plots were sm:ller but contained a
higher percentage of leaves than those from the phosphate treatments., Both the
O leaves and the stens from the plots receiving phosphate contained larger pere
ages of Ca and P, than those from the unphosphated plots., In contrast to Ca
and P, the protein content of the leaves and stems was more variable and less
indicative of fertilizer effects.

5. APPLICATION OF FINDINGS (expressed in terms of measurable public benefits if and
when justified):
If the quantity of forage is abundant, the observations indicate that
animal may, by selection of plant parts, meet its nutritive needs in spite of
deficiency of plant as a whole.

6. WORK PLANNED FOR NEXT YEAR:
Contimuation of present program.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
Kone

O 8. Preparedby /‘Ul W Approved

B Q/rﬂ/ 27 (8] Date

(Director).




North Caroling State Gollege of Agrieulture aud Engineering
of the
Hnirersity of North Carnlina
Raleigh

STATE COLLEGE STATION

SCHOOL OF AGRICULTURE AND FORESTRY DEPARTMENT OF ANIMAL INDUSTRY
AGRICULTURAL EXPERIMENT STATION ANIMAL NUTRITION SECTION
AGRICULTURAL EXTENSION SERVICE

RESIDENT TEACHING November 8, 1950
MEMORANDUM
TO: Dr. D. W. Colvard, Head, Department of Animal Industry
FROM: George H. \".ﬁ.sg F

/JW' \
SUBJECT: Conference relative to revision of proposed subproject entitled,
"The Effect of the Level of Calcium in the Soil on the Nutri-
tive Value of Forage Crops."

Doctors Woodhouse, Sherwcod and Matrone and Mr, Smith and I
met to consider the criticisms of the project listed by Dr. Cummings.
His comments merit consideration by the various members associated with
the project in order tc get some of the viewpoints clear.

Seemingly, Dr. Cummings is viewing this project more from
the soils angle than was intended originally. It is encouraging, however,
that he is interested in this phase of the activity, which has been
one of the weak points in the project. Those of us interested in the
nutritional aspects feel that it would be highly desirable to fortify the
soil segment in this study; therefore, the meeting with Dr. Cummings and
other interested individuals should lead to a strengthening of the founda-
tion of the investigation. The aforementioned individuals who discussed
the problem this morning are of the opinion that the early part of
December would be a suitable time for meeting with you, Dr. Cummings and
others who are associated with the project.

GHW/di




Approved

1. Zitle: The effeet of the level of calcium in the soil on the mutritive value
of forage crops.

2. Objective: To ascertain the offect of the levels of ealeiuwn, ranging from a
deficiency to an excess, in the soil on the nutritive value of forage
erops.

3. Reasons for undertaking investigations: There is a need for fundamental infor-
mation on the relationships of the calecium content of the soil and the
composition and the mutritive value of the forage. The avallability of
an adequate acreage of calciumedeficient solls to preduce sufficient
forages for livestock feeding and the development of improved methods of
determining the nutritive value of forages presents an opportunity for

gaining needed information in livestock nutrition.
Lhe fiel

nrojectt

During the past four years, the studies included in this project

have been restricted to the effects of one fertiliser variasble, phos=
phorus, on three types of plants, soybeans, corn and pasture herbage.
A The animsl investigntions, in which the nutritive vnlue of the erops

were evaluated, have been conducted aleng two general lines: (1) life-
cyele studies of sheep and (2) controlled feeding mnd balance experisents
with lsmbe snd weanling rabbits, The data indicate that a comprehensive
investigation in which seil, plants and snimals are invelved necessitutes
& long-term approasch. Since the phosphorus studles have reached s pro=

gressive stage, it is expedient to initlate calolum studles at this time.



Project No. 832 - A119 Page 2.

Subproject I

5« Qutline of progedurs:

A. Forage production and composition

1. location of field plotg: Six acres of land at the south end
of fields Wy and Ky at the Tidewater Test Parm, Plymouth, Nerth

Qarolina will be used for the lime studies. The soil in this

area is low in this plant nutrient,

2. Desizn of field experiment: Three levels of lime X three rerli-
ecations in a randomized block design are to be employed. The treat-

ments are as follows:

Levels of Hydrated S-Lli=14
Lise treatment mn,u.u-é/ Fertili
1b./acre 1b.jacre

None L 1A 400
Hormal 1200 400
lxeessive 6000 400

1/ = Initial application
2/ = Annual applleation

411 the plots will be the same length, but the limed plots will
be 42 feet wide and the unlimed, 68 feet, The differences in areas
represents an attempt to egualize the total crop production from
the respective treatments.

3. Fertilization and planting proceduress The lime and the ferti-
lizer will be broadcast over the respective plote.

Kobe lespedeza, the test crop, will be seeded at the rate of 12
te 15 lbs. per azere. '

The possibility of using s pre-planting weed killer to reduce
the contamination from other plants will be investigated.

L. Sempling of soil agd plants: During the first year, soll smples
will be collected at the beginning of the experiment (before lime and
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Subproject I Page 3.
fertilizers are applied), in mid-growing season and immedistely
;ﬁnr harvesting. Fach year thereafter ssmples will be obtained at
periods corresponding to those of the first year. These samples will
be analyzed for available phosphorus, pH, base exchange eapacity,
organie matter, exchangeable magnesium and exchangeable potassium,
The lespedess will be sampled at definite time intervals through-
out the growing season. The samples will be anslyzed for the con-
ventional nutrients as well as for caloium, phosphorus, magnesium,
manganese snd iron. .
B. Nubritional studles
Feeding and metabolism trisls will be conducted coneurrently
with and similerly to those on forages from the phosphate-fertili-
zation study, It »ill not be possible, however, to inelude ealcium
in the life-cycle studies,
6. Probable duration of Subprofest It Five years

7. pate of initistion: Spring, 1950
8. Fersonnel: Same as listed in original project.




6 Jamuary 1950

MEMORANDUM TOs: Dr. G. H. Wise, Head
Animal Nutrition Section

I am returning herswith a copy of the revised project
"Effect of Fertilization and Management on the Composi-
on and Matritive Value of Plants Commonly Used for Livestock
PFeeds," This project has been approved by the Office of North
Carolina Experiment Station and by U.S.D.A. Office of Experiment
Stations, Attached is a copy for your files.

D, W. Colvard, Head
Department of Animal Industry



North Caroling State College of Agriculture and Engineering
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Hnisersity of North Carolina
Baleigh
SCHOOL OF OFFICE OF DEAN AND DIRECTOR

AGRICULTURE AND FORESTRY

RESEARCH EXTENSION

RESIDENT TEACHING

AGRICULTURAL EXPERIMENT STATION Januvary 2, 1950

MEMORANDUM TO: D. W. Colvard

I em returning herewith two copies of your revised project, BJ24, "Bffect
of Fertilization and Management on the Composition and Nutritive Value of
Plants Commonly Used for Livestock Feeds," which has been approved by the
Office of Experiment Stationse.

Very truly yours,

Q/

Re We Cummings
Associate Director

Enclosures



NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
: PROJECT OUTLINE

P]é)roject No. . m

edject No. - VNS B0l
Submitted . .. . oo o e o e
Approved ....................
Revised ......................

1. Title

Effect of Fertilisation and ianagement on the Jomposition and Nutritive
Value of Plants Commonly Used for Livestock Feeds.

2. Objective(s)

a. To study the effect of different fertilizers on the composition (minerals,
vitamins, nitrogen and carbohydrates) of whole plants, soybeans, lespedesa,
bull grass (Paspalum boscisnmum), rye grass and related forage plants.

b, buh-mmmtmmeanﬂmzﬂormphm
and other legumes,

¢. To study the interrelationships of fertilisation and maturity on the
compoaition of the plants under study,

d. To determine at definite intervals throughout the grazing season the

changes in chemical composition of grased forages differentially
fertilized.

e, To study the mutritive characteristics of the plants by feeding and
metabolism studies with laboratory animals,

3 Reasons for Undertaking Investigations*

The initial phase of this investigation singles out for special study those
particular plants that are grown in connection with Project 552-4119 {Influence
of Fertilisation on the WMutritional (uality of Forage), which emphasizes the
responses of farm animals, prineipally sheep, to forages grown on differentially-
phosphated plots, In order to establish a more comprehensive basis for

of animal responses, m-MmM'nlmethnmn
extensive studies of the chemical composition of the same feeds,

To arrive at basic information concerning the effect of fertilization on the
mtritive composition of forages, detailed studies are needed on individual
forage species, In conjunction with this phase of the study an evaluation

of the effects of fertilisation on the rate of maturity and on the change in
the relative proportions of mutrients in plant parts is desirable,

It is well known that fertilisation often affects the kind and ratio of species
in mixed pastures, Nonetheless, many of the data in the literature are of the

type from which it is impossible to separate the effect of fertilization on the
change in botanical composition from the effect of the treatment on the composi-
tion of a speeific forage., GSuch data still leave unanswered questions:

a. Which plant nutrients are affected by various fertilizer treatments?

*Including economic justification
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b, To what extent, if any, are the relative amounts of mutrients wodified?
¢, What effects do the changes in the plant components have on the feed value?

The studies outlined herein are designed to obtain some of this basic informa-
tion on the effect of fertilisation and managemental treatments on charactere
istics of various individual forage species.

k. Previous work and present status of investigations in the field of this
project:

- This project is a substitute for an earlier one (BJ2L~A12) which is being dis-
continued. The state of imowledge in this field up to 1943 was reviewed
briefly, with references, in this earlier project and a few additional citations
are given in a publication dealing with some of the results from this earlier
project ("The Effect of Fertilimation on the Nitrogen, Calcium and Phosphorus
Contents of Pasture Herbage," Jour, imer. Soc. Agronomy, 39:841-858, 1947).

Both the results presented in the aforementioned paper and those, as yet
unpublished, demonstrate an effect of fertilisation on a mixed pasture herbage.
The extent of the effects varied considerably from year to year, due apparently
to changes in the meteorological conditions. It has not been possible to
dotermine whether the alterations in chemical composition resulted from changes
in botanical composition or changes in the chemical coumponents of the different

species,

Other results from this project have shown differences in the chemical composie
tion of lespedsza due to variety, stage of maturity and to fertilization,

These findings together with those cited in the literature point to the desirabile
ity of working with pure species rather than with mixtures such as commonly
occur in pastures, There is also a need for assessing the significance of changes
in chemical composition in terms of matritive value as determined by controlled

fesding experiments,

The forage species, emumerated in Objeotive a of this project, have been grown
in connection with Project S52-A119 in differsntially-phoaphate=fertilised
plots which have received the same fertilismer treatments for the past five
growing seasons, In the third-crop year, the phosphate-fertilised plots pro-
duced soybean hay which was higher in protein, ealeium and phosphorus than

the soybean hay produced on the nonphosphate-fertilised plots. The results of
the first two years have been published ("Studies of the Bffect of Phosphate
Fertilization on the Composition and Nutritive Value of Certain Forages for'
Sheep," Jour. An, Sci., 8:h1-51, 1949).

5. Outline of Procedures

8. Source of samples.
(1) Phosphated vs. non-phosphated.

{a) location a:%ma The plant materials needed
@ither have or will be grown in connection with Project
$52-4119. The plots are located at the Tidewater Experimental
Farm at Plymouth, N, C. The Bladen socil on which these plots
are located is extremely low in soil phosphorus,
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{b) Fertilisation: The fertiliser varisble is phosphorus. As
N um, potassium and nitrogen are egualised across
all plots,

(c) Field layout: (See figures I and IL,)
(1) for hay: The soybeans for hay will be grown on
%ﬁ in a randomised block design consisting
of a to replications,

(2) ml:.‘ﬁn Some native bull grass will be allowed to grow
m-nm«ummmmmw

for analysis,
) Italian rhhgnn honurxy
@ Tall to w and Fp (not
mmm)ha consisting

of a total of four replications

( This legume will be grown on two pasture m-
w %(w shown in diagram) from late winmter to nn.'

for : Orased soybeans will bs obtained /..
(2 % spring to fall, f
(6) Corn: couuuumun,mmmnum
(2) ies of for " This second plmowil\lﬁppw
-mn%'ﬁrﬁﬁg- —tougophan. A study will be made

of composition and mtritive value of pure species from garden plots

in which such factors as geographicel loecation, soil type and fertility,
fertilizer and managesmental trestments and meterological conditions

are considered. 2

%mm of All pamples will be dried
ﬁ.@@ thd for chemical analysis,

Individual parts of plants, leaves, pods, sbtems, ebc., will be separated
and woighed. The number of plants involved in the sample will alse be
recorded. In this manner, it will be possible Lo calculate the proportions
of the various parts to the whole plant.

Since 1t was found previously that phosphate fertilisation affected caloium,
phosphorus, megnesium and nitrogen of the soybean plant, all samples will
be analysed for these elements, Additional analyses (ht, erude fiber,
1iznin, carotene, riboflavin, uu,mmm)unu-an
pilot studies to ascertain whether or not contimation and expansion are
warranted,

Butritive value: Laboratory animals, primarily rabbits, will be euployed
uathhgtMMvalucatmim clormztlthouof
in the pure-species studies. Nutrient ntilization will be estimated by
feeding trials, balance trials and digestibility studies,

%&E’i{_ data: The data will be A'mlynd statistically to facilitate
ion,



6. Probable Duration of Project: Five yesars &
7. Date of Initiation: Jmmediately

8. Personnel:

Name

F, ¥, Sherwood
F, H, Smith
G. Matrone

W. W, Vioodhouse, Jre.
We We Go Smart, Jr,
Virginia Yeldon

He Lo lucas

G. H, Wise

9. Cotperation:

a. Interdepartmental

Agronomy Department

Department

Animal Industry (Nutrition)

Animal Industry (Nutrition)

0.8, Plant, Soil and Hutrition
Laboratory

Agronomy
indmal Industry (Wutrition)
Animal

Institule of “xperimental Statistics

b. Other Agencies

Project No,. .. .00 .. ..oy,

Relation to Project

Leader
Co-lsader

Co=leader
Co-leader
Assistant
Assistant

Cooperator
Adviser

U, 5. Flant, Soil and Hutrition Laboratory, Ithaca, New York



10. Financial Support:

a. Proposed Budget

ALLOCATION OF FUNDS
i B‘}l‘:::d' Purnell Adams State Other Total
1. Salaries 3.”
F.W.Sherwood 1,440
F.H.Smith 1,200
Associate (to
be appointed)l 1,200
E,0, Haywood 10
2. Labor 160 160
3. Travel
4. E z’};:;liz:t & m
5. All Other { 20 20
portation)
Total L,760 k,760
b. Proposed Future Budgets:
Year Balaries Expenditures E;‘t‘iclle&::::d
1950-1951 3,980 Ly 760
1951~1952 3,980 4,760
1952-1953 3,980 L, 760
1953-1954 3,960 h, 760
19511955 3,980 kb, 760

11. General Remarks:
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. Approval of Project Leaders

. Approval of Director

pave il ol KA Do

. Director, North Caroling JAgricultural
Experiment Station

. Approval of U. S. D. A.

SIGNATURES OF APPROVAL

Project No, &b e AL

Chairman of Committee
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| HORTH CAROLINA AGRICULTURAL EXPERIMENT STATION

' \
' ANNUAL PROGRESS REFORT, FEDERAL-GRANT PROJECTS, 19 80
(Three copies to be given to the CES examiner)

PROJECT: (Fund, number, and title): BANKEEAD-JONES 'Agron.,fxp.Stat. BJR4-3i2,
EFPRCT OF PERTILIZATION AND MANAGEMENT ON THE GOMPOSITION AND RUTRITIVE VALUE
OF PLAHTS COIMMONLY USKD POR LIVESTOCE PRESDS. '
DEPARTMENTS AND COOPERATING AGENCIES:  Agronomy Departasnt, Institute of
Statistics, U.5. Flant, Seil and Mutritien Laboratory, Ithaca, New York.
PERSONNEL: F. ¥. Sherwood, F. ¥, Smith, G, Hatrome, V. ¥, Foodhouse, Jr.,
viw Heldon, W.‘f.ﬂ.m. dre, Hi Lo Lucae and G. H, Yee.
NATURE OF WORK AND PRINCIPAL RESULTS OF THE YEAR (Confidential information
should be so marked): The chemiecal snalyses of all samples taken under the
original project have bewn completed.

Preparations have been sade for work on the revised project but no
samples can be cdtained before this coming summer,

The results from the eripinal project are being studied and prepared
for publicstion.

BENEFITS realized by farmers or the public through application of findings,
stated in dollars, bushels, or other values, where possible:

Ho soncrete evaluation of the findings is possible, The indirect benefits
are considerable in that these studies fumish eonsiderable information
eomcerning the effects of fertilisers on pastures.

WORK PLANNED FOR NEXT YEAR:

Proseed as specified in the Froject Outline,

PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
Hone.

appROVED: b, ,%fuary—p/

Project Leader. Director,




NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
PROJECT OUTLINE

Project “Go%-?-é%--'t'
Date
Submitted sov.vesee
Approvedssssesssses
Revised.secessasssce

1, Title: Effect of Fertilization and Management on the Composition and
Nutritive Value of Plants Commonly Used for Livestock Feeds,

2. Objective(s) of Subproject:

1 (1) To study the effect of different fertilizers on the
composition (minerals, vitamins, nitrogen and carbohydrates)
of whole plants, soybeans, lespedeza, bull grass (Paspalum
Boscianum), rye grass and related forage plants.

(2) To make similar composition studies on yavious parts
of soybean plants and other legumes.

(3) To study the interrelationships of fertilization and
maturity on the composition of the plants under study.

(4) To determine st definite inbervals throughout the grazing
season the changes in chemical composition of grazed forages
differentially fertilized,

(5) To study the nutritive characteristics of the plants by
feeding and metabolism studies with laboratory animals.

3., Reasons for Undertaking Investigations

The initial phase of this investigation singles out for special
study those particular plants that are grown in connection with
Project 852 = A119 (Influence of Fertiljzation on the Nutrie
tional Quality of Forage), which emphaSizes the responses of
farm animals, principally sheep, to forages grown on differen-
tially-phosphated plots. In order to establish a more compre-
hensive basis for appraisal of animal responses, this present
project will be concerned primarily with more extensive studies
of the chemical composition of the same feeds.

To arrive at basic information concerning the effect of fer-
tilization on the nutritive composition of forages, detailed
studies are needed on individual forage species. In conjunc-
tion with this phase of the study an evaluation of the effects
of fertilization on the rate of maturity and on the change in
the relative proportions of nutrients in plant parts is
desirable, :

It is well known that fertilization often affects the kind and
ratio of species in mixed pastures. Nonetheless, many of the
data in the literature are of the type from which it is im=



Project No. .m.?.bu.

possible to separate the effect of fertilization on the change
in botanical composition from the effect of the treatment on
the composition of a specific forage. Such data still leave
unanswered basic questions:

(a) Which plant nutrients are affected by various fertilizer
treatments?

(b) To what extent, if any, are the relative amounts of
nutrients modified?

(¢) vhat effects do the changes in the plant components have
on the feed value? )

The studies outlined herein are designed to obtain some of this
basic information on the effect of fertilization and manage-
mental treatmentson characteristics of various individual
forage species.

L+ Previous work and present status of investigations in the field of this project:

This project is a substitute for an earlier one (BJ24 - 1i2)
which is being discontinued. The state of knowledge.in this
field up to 1943 was reviewed briefly, with references, in

this earlier project and a few additional citations are given
in a publication dealing with some of the results from this
earlier project ("The Effect of Fertilization on the Nitrogen,
Calecium and Phosphopus Contents of Pasture Herbage", Jour, Amer.
Soc. Agronomy, 391841-858, 1947).

Both the results presented in the aforementioned paper and
those, as yet unpublished, demonstrate an effect of fertiliza-
tion on & mixed pasture herbage, The extent of the effscts
varied considerably from year to year, due apparently to changes
in the meteorological conditions. It has not been possible to
determine whether the alterations in chemical composition
resulted from changes in botaniecal composition or changes in
-the chemical components of the different species.

Other results from this project have shown differences in the
chemical composition of lespedeza due to variety, stage of
maturity and to fertilization.

These findings together with those cited in the literature

point to the desirability of working with pure species rather

than with mixtures such as comsonly occur in pastures, There

is also a need for #msessing the significance of changes in chemical
composition in terms of nutritive value as determined by controlled
feeding experiments,’
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The forage species, enumerated in Objective 1 of this project,
have been grown in connection with Project 552 - Ail9 in
differentially~phosphate-fertilized plots which have received
the same fertilizer treatsents for the past five growing seasons,
In the third-crop year, the phosphate-fertilized plots produced
soybean hay wiich was higher in protein, calcium and rhosphorus
than the soybean hay produced on the nonphosphate~fertilized
plots. The results of the first two years have been published

("studi f the Effect of Phosphate Fertilization on the
Compogit; d NMutritive Value of Certain Forages for Sheep/n
J/o o dfie Selsy 8, W=51. 1949).

)
5. Outline of Pro et &

< J/
A. gource of s e\@'ﬁ" /"/\\\
\\/ ya >l \ N
N\
1. Phosphated vs& non;pﬁgaﬁﬁam . %

/ P
(a) Location of S . st The plant meterials needed
either have been r, 111 own in connection with Project
852-~4119. Wbts are’located at the Tidewater Experimental
Farm at Plymoubl, I;ﬁg/ e Bladen soil on which these plots
(s}

are located is extr ow in soil phosphorus,

e !
‘(b) Fertilization: The fet\t\il.j.z able ie phosphorus, As needed,
calcium, potassium and. | ogén are equalized across all plots.

N\

(¢) Field layout: (See figures T and 11’)// /

0]

(1) Soybeans for ! : The & r/hay will be grown on
fields My and Hp in a randomized b o7fk design consisting of a
total of six replieations.

(2) Bull grass: Some native bull grass will be allowed to grow
in each of the six replications described above and separated
for analysis.

(3) Italian Rye grass: This grass will be grown from early
fall to late spring on fields G,, G,, Gy and Fy and F (not
shown in diagram) in a randomiz%d bfoek design conliaeing of a
total of four replications,

(4) Lespedeza: This legume will be grown on two pasture plets,
Fy and Fp (not shown in diagram) from late winter to fall,

(5) Soybeans for pastures: Grazed soybeans will be obtained from
Gl, G, and G3 from late spring to fall.

(6) Gorm: Corn will be grown in Hg in two replications.
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Outline of Procedure - Cont'd.

2. Pure ‘species of forage plants: This second phase will supplement agrono-
mie investigations of new forage plants. A study will be made
of composition and nutritive value of pure species from garden
plots in which such factors as geographical location, eoil type
and fertility, fertilizer and managemental trestments and metero-
logical conditions are considered.

B. Preparation of %%e sest All samples will be dried at

subsequently ground and bottled for chemical
;ysia. h

gi\vid parta plants, leaves, pods, stems, ete., will be
ed, and we!.{f\ The number of plants involved in the sample

o be 16 0] In this mammer, it will be possible to
p,vg‘:;imq of the various parts to the whole plant.

Since it waé\folmd pfev{oualy that phosphate fertilization affected

calcium, p gms and nitrogen of the soybean plant,
all samples Itpzé ox- these elements, Additional
analyses (fat, d

fibery lignin, earotene, riboflavin, iren,
copper and manganese) will be made in pilot studies to ascertain
whether or not con’qinpéﬁ(oh and expansion are warranted.

C. Nutritive value: Laboratory ani.mls /pr;marily ratbits, will be employed
as a means of indicating thé feed value of various plants or
parts thereof in the puré-species studies,” Nutrient utilization
will be estimated by feading ‘trials, ‘D:;.la.n”e trials and digesti-
bility studles. ,

D. Analysis of datat The data will be analyzed sﬁ.a&istically to facilitate
interpretation, & /

Probable Duration of Project: Five years

Date of Initiation: Immediately

Personnel:
Name Department Relation to Project

Fo. W, Sherwood . Animal Industry (Nutrition] Leader
F. H, Smith Animal Industry (Nutrition) Co=leader
G+ Matrone Us 8. Plant, Soil and Nutrition

Laborstory Co-leader
R. L. Lovvorn Agronomy Co=leader
W. W. Woodhous§, Jr. Agronomy Co-leader
W, W, G. Smert, Jr. Animal Industry Emwition) Assistant
Virginia Weldon Animal Indust Nutrition, Assistant
H, L. Lucas Experimental Statistics Cooperator

G. H, Vise Animal Industry (Nutrition) Adviser
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9. Cooperation:
a., Interdepartmental

Agronomy Department
Institute of Experimental Statistics

b, Other Agencies
U. 8. Plant, Soil and Nutrition Laboratory, Ithaca, New York
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10. Financial Support:
a. Proposed Blldget"z[lll’?- .to.§[3915qn

BJ60 - Ail3

Lo Salariofssssssssssnsssnssvasuanscsssssnssed 3960,00
F. VW, Sherwood 211.140.00)
F. H. Smith 1200,00)
Associate to
be appeinted (1200.00)
Bdward G, Haywood(140.00)
Pe LabOrssscesssvvsscscsssscssncccsssssesccnnense 160,00
3. Travel
he Equipment & SupplieS.sssessassssssscscscres 600,00
5. ALl other (Transportation)s seessessssssses 20400
Total: $ 4760.00
b. Proposed Future Budgets:
Total Bstimated
Year Salaries xpenditures Inconme
1950-1951 3980.00 4760,00
1951-1952 3980,00 L760,00
1952-1953 3980,00 4760.00
1953=1954 3980,00 4760.00

1954-1955 3980,00 4760.00
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'FINAL REPORT, COMPLETED OR REVISED PROJECTS

Dotk Ospolfps  Agrioultural Experiment Station
1. Project title, number, and fund:
and Vitanln Conbertt of fuoture Fladlas
Dode B » 21 2y Dndidiendedonos

2. Departments and cooperating agencies:
dukonl. Subnsiey (BSTS) St e ot R R

3. Najor personnel:

Fe &W Jolls Malworson, Pe B, Znlth, ¥, ¥, - gl oLelaNOrn
4. Date begun: A% Date revised/completed: ‘iphesiian, L
If discontinued without completion state reasons:

5. Estimated total cost by funds (salaries and maintenance):

6. Th::‘ro!bi:.‘e‘m ::eﬂw:‘tate its ‘x:turei imj ortanc:,“ a:: onom&; m&w:
Lo el Wl & ot pesture borbegs ! Lispdntiie D e
t ' fertiliseg trestvanis

: rotaniol oosvneltlon,
o mmmmwzmmnmmm
1 be aseceisted wbh varietry stage of meturlty snd fertiliser trestomis.

(over)
e
“Twbd copies to be sent to the Office of Experiment Stations.



9, Publications:
* iffeat of Fertilisatdon on the Ritroson, Calofum and Fhosploeas

tontenty of Pasture Hetbage® «

¥, B, Sersosd, 4 O Balversen, W, ¥, Toodbonse and I if, Zedth

e LREE, JRsieh ACECDESELs Jho =858 (M94T)

Director



NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
PROJECT OUTLINE

Project No. w w
Date

Submitted ........ B R o
Approved .../ ..., ...
Revised ... 4/ '?/0/ 43

The mineral end vitamin content of pesture plants.

1. Title

RelUhjeckivels) tamin content of pasture plants, with perticular

trogen (protein), celcium, phosphorus and cerotene

1

g
1
B

pedeza at different steges of meturity, snd %o correlste these changes
with differences in fertilisation.

5) To compsre the mutritive value as messured by the

protein), caleium, phosphorve snd carctene content, of £4ur varieties
of lespedesza,.

8. Reasons for Unqertaling IRyasliftlion; "the science of mutrition emphasizeg the ides
that the best place to begin in improving the diet of humans end
of fara snimals is the soil.

In this conueetion Moynard (1) has said Your feed supply hes
Wmmmhmwb‘cwuoflmmldnm;
one has been a depletion of cur seils. The influence of soil deplee
tion on erop yields has been apprecitsd. — i good yield is essentisl J
but it is not enough. We need to pay sttemtion to nutritionsl quality.® |

Other citations of this genersl temor could be mede but this is
enough to show that gross yield data in pesturs snd other feed or food
growing experiments ere not emough. Some estimate of the nutritive
value should eiso be made. Therefore one reason for undertseking this
investigation iz to enlarge mnd supplement the pasture studies of the
Agronomy Dopartment and Cocperators (Project BJ li-£ii) with dsts om
the mutritive value of the pasture herbage.

4nother resson for underteking this investigation is that the
general layout and plan of the pasture studies offer & unigue eppor-
tunity for studying the sessonal change in mutritive valie with ferti-
lization under controlled conditions. The results should help clarify
some of the confusion that now exists in the literature.
Il.tawhmotmpﬂmmwnuudfunmhdf-dh
mmu,muzmumwwmuurm.vdmorumuu
amwunwwrMum.mwwmuanm
subject should have considerable proctical values :

*Ineludi: ic justifi
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4. Previous work and present status of investigations in the field of this project:

The comparatively little work that has been done on the
mmunmorhmmmmm?mmmmu.
snd will not be repested here.

The literature on changes in one or more plant conctituents
with sesson or with fertiliszer irestuent is rather voluminous cnd
no attempt will be made to review it completely. luch of it may be
found condensed in "Soils and ¥en® (7) sbd "Food =nd Life" (8).

& few recent pupers which scenm pertinent are reviewed,

Botols (5) has found thet on a dry metter bssis, the crude
ash in crested wheat grass ull
teaded to increass, though semewhat irregulsrly, with the atage of
growth, shile the crude protein and phosphorus decressed.

Sullivan snd Qerber (6) have reported that the nitrogen contemt
of flowering vlants of Pos prastensis tended to be higher Lism t'at
ofﬁhlunomhgctnh;'saﬂm,bnﬁazmnmmpom
and in the sfterneth stege. There mwes & highly significunt negutive
correlation between the nitrogen content mnd the yisld of clowal

letions growm in the green house.

: Smith and Wang (4) determined the caroteme and totsl nitrogem in

of white clover, cocksfoot, rye and timothy grasses at dif-

ferent times during the growing sesson. In all cesee the carotene was
greatest when the plants were young. It declined slightly at flower-
mmwm,mmummmrmwwmm-
ereassd in the aftermath. The effects of fertilisation were usually
almm:auudmmotmmnumr;mum
content o 55 percent in the leaves end 1 t in the

BEOUHHOGEPIOEIUE o g, r:.”ymm smfnmmmmnoamm and nitro=

’ gen contenis, which were closely related, wus the stage of growth.

Innmofm-ruclulmﬂ’mmmtmwo-
tene content of mixed grasses from an experimental plot remained cone
stent until flowering whem a marked decresse occurred. There were
significant correlations between the carctene content and the contents
of protein and nitrogen-free extract, which wee increased, and with
fiber which was proporticnately decressed. Less clese ut significant
correlaticns were obtaimed with the value for ether extract, with the
ratio of true to crude protein snd with the content of caleium snd
phosphorus.

After investigeting the cerotens content of 7 grasses smd 3 clovers
at different seasons, this suthor found that the contont
usually decreasd with the height of the grass end wes sbout the same
in sll species et flowering. During & cummer drought the carotene cone
tent of the gresses became low but incr-ased again during sutums shen
growth was resumed. The carotene content of the clowers was grester
than that of the grasres except in serly spring and was lecs affected
by drought. In ancther peper Moon (3) reports that the csrotens cone
mtdmmmhwwmtmwuaumotw-
monium sulfste, sodium nitrate or potassium sulfate, but is mot sifect-
awwuornmmmcruuuuu-rym
lime requirement of the soil. The ssh content wes incressad by po-
tsseiun sullate, superphosphate or lime, the protein content wag ine
emwmnu.u.mumuormwumm
ether extraet was increased by sssonium sulfate or superphosphate. All
treatoents increased the yield of dry matter.

i
?
i
§
]

5



Project Bo. B 24-812 |

Le Previcus work and present stetus of tions in the field of this project:(ct®d)

Under s previous project (T.V.i. 20 (supplonent), deted June 6,
1939} the inissl Nutrition Seetiom of the Depsricent of imimel Industry
has detersined totel mitrogem (protein), ssh, cslcium, spd phosphorus in

composite of all slippluge from sach of the 120 plots of Field &
u&dn&of&hj&mhﬁml(m}uﬁww E)
over & period of three years. The fourth yesar clippings (1 is now

incresve in total nitrogen was csused boih Ly the increnss in yield of
dry mattar and by a larger content im the plants.

The appllcetion of phosphatic fertilizers did sot incresse the |
yiald of dry motiter but they 4id imcrease the percentage of nitrogen asd
plicspborus in the plants so that the total yield of these nutrients per
acre wag enhsnceds

There was proctically no differcnce in ths effscis of the thres |
phosletie carriors, that fused phosphete was inferior $o either
or csicium metaphosphabe In Incressing the phose

periment, neither nitrogen, phosphate nor potesh spplicstions had sn
apprecisble «ffsct on the yield of dry mstter. The nitrogenous ferti-
liser decreased the mitrogen end celeium content of the herbage and the
phosphate treataent imorsassd the percent of phosphorus/dn the ;lents.
gmwmmmmwmmmdmd

. }
teined with the svailable fscilities 47 of thres sources of phos~
phate be omitted. In this way 16 of the traotzent combinstions, each
in triplicate, will be selscted for more intemsive study, nfter cone
sulting with the oo-leaders in the igromosy Dupaptnent.

MMM&:W&-”&M&-W“@“
binstions end their s (a8 givem in sub-project E, section 4.)

- mmmvlb'ﬁM
04 4 4 &

168

24%

325
I come other source of phosphate is selscted the treatssnt mumbers
#ill be changed correspondingly.

§




Project Boe B 24-pi2
5e Outline of Procedure {contimusd)

mmmhm-ewmunmmwm
igromomy Departuent. These will be dried und sent to the laborstory
enslyses. On three clipping detes, one during vigorcus growth in
spring, a s in midsurmer and the 1ast in the sutumn, samples
fresh herbage will be frozen in ths field with dry ice snd sent to
tory for carotene deterainutions.
clippings taken st the seme time as the carotens samples will

§ FAFQ
gﬁ
jiil
%‘

:

|

?é

§
i
Sk
:
]
i
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i
1
i
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elippings from the 32% phosphate or the 4000 1be. limestone
mmlnmmuwmramuummt.
Grass

B. ssnples from Bent Creek Watershed Noe. 3 (Project BIli-ils
Sub-projoct B, Section H.)
. Clippings {rom the eight replications of the four fertilizer treatuents
#ill be taien as prescribed for Field A. The carotens inm the frozen
grass sud pitrogen, calelum and phosphorue detern nations inm the dried

for nitrogen, caleium snd phosphorus. :

Bons
4} 400 lbse Owlbul
3} 1 ton limestone
400 1be. O-l6wC snd 1 ton limestone

C. Lespedesa from HcCullers Station (Project BFLi-il4 Sub-preiect C)

This study will be limited %o planta grown on tso of the six
fertiliser trestment plots (im three replications). The two ferti-
lizer Sreatments will be (i) umo treatment and (B) 400 1bs. 208 supere
phosphate, 50 lbs. 50F muricte of potesh and 1 Som of dolemitie lime-
anse

Clippings from three of the four verietiss of laspedesa (Koress,
Kobe, and cosmon) will be made st syprorimetely monthly intervals.
These clippings »ill be dried and st the end of the sssson sll for esch
variety snd fertilizer treatsent will be composited and smelysed for

Wuwmmmmmm Pried oli pinge
the

Be It i desirable thet in the future this project be enlarged to in-
clude studies on the trace elsueuts feopper, sangsuese, cobalt sad sine),
snd on other vitsnins such as thisn'"‘or riboflsvin in the plants. If
tize and faellities permit pilot studies on ome or move of these faclors
w11l be indtisted.




8 Project No. ...

6. Probable Duration of Project: Three ys=urs ’

7. Date of Initiation:
8. Personnel:

Name

F. ¥, Sherwood

J. 0. Bulverson

o Be Smith

£+ Lo Lovvorn

#. ®. Hoodhouse,Jr.
e 0. Shaw

#e Jo Peterson

9. Coobperation:

a. Interdepartmental

b. Other Agencies

Izasdiately

Temnessse Yalley Authority
fppalachisn Forest Experisent Station

Relation to Project

Lesder
Co=leader
Co-loader
Co-leader
Co=leader
sdvisor
idvisor



(1)  Mepmard, L. & 1945, Boil snd crop basis of better nutriticn.
Ches. and Boge Hews 213 217220

{2}  Hoem, F. B. 1939, The composition of grass at various steges of
umwmmmnmmmmuﬁ
partdeular reference $0 carotens contente

mmmmﬁmmummm
ﬁas;&“ﬂﬁtﬁlﬂ'v;.“.
Empire Jour. Ixp, 22Pmi3hy 235=243(through Yut.
Ebete & Rev. 9 574(1940))

(3) Moom, . 2. 1939, The influence of menurisl trestasnt on the csavotens
mm.rmwp-u,ueummmorm
;;:numthmmmiwrmum. Joure, Agre Dod.

(4)  amith, 4. ¥, and Weng, 7. 1941, The carctons sontent of certsin
species of gresslend berbege, Jour. Agri. Sei. 313 370-378

(5)  sotals, J. 1940, The chemicsl composition sud epperent digeatidbility
dutunaummtmwﬁthﬂam
of maturity. Jeour. igri. Sci. 61§ 303311

(6)  sulliven, J. Ts snd Gerber, Ru Jo 1941, The uitrogen content of

its renge and relstiom to flowdring date.
ouP. Amar. g. Agron. 331 932937

n 1938, Scils and Men.
Yearbook of Agriculture, UsS.Ded., psriicularly prges TT7=806,
(2) 1999. Food end Life.

Yearbook of Agriculture, U.8.D.4., particulerly pages 925991,




4 Project No.”z‘-‘t2

10. Financial Support:
a. Proposed Budgetduily 11943 todune 30, 1944.

ALLOCATION OF JFUNDS
Ite
" Baskhesd- | purnell ’ Adams | State | Other | Total
1. Salaries ’
FoW. Sherwood mm
J.0. Halverson| 1060.00
FoH, Snith 1000.00
Statistical
Services 113.00
2. Labor 150.00
3. Travel 100.00
4. E u&g;\ltie:: & 6”.&
5. All Other 100.90
Total $4473.00
b. Proposed Future Budgets:
Year Salaries Exp:‘x?siagures Ef:li;::::d
1943-1944, £3473.00 $4473400
19441945 3473.00 £750.00
1945-1946 3473.00 475000

11. General Remarks:




SIGNATURES OF APPROVAL

1. Approval of Project Leaders

Date. . )77614'&4 2L /7?/_3 o 7‘% Ay vz

Date}}/&“‘djxﬁ//c’ﬁ’ QO Ralkpreoese

Title. CeAPOG s -. . 477%‘7»7 ..............

2. Approval of Heads of Departments or Codperating Agencies

Date. /)

5. Approval of U. S. D. A.

MAY 29 1943 (w
Date....... .. e 149 L e i ) J/\> ....... NI 7]

#—32tThiet, Office of Experiment Stations
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I BoueE oiEOTINA AGRI CULTURAL ETXPERIMENT STATION
" ANNUAL PHOGRESS REFORT, FEDERAL-GRANT PROJECTS, 1949,
(Three copies to be given to the OES examiner)

PROJECT: (Fund, number, end title): mmmm\ms HIYRWAL, AND

VITAFIN CONTSEY OF PASTURY PLANES 5

~

DEPARTMENTS AND COOPERATING AGENCIES: Am, Indes Agroncmy, Tennescee Valley Authority

PERSONNEL: ¥, We Cherwood, ¥e %, Smith, R. L. Lowworn, ¥. ¥, Toodhouse, and

e do POlersone

NATURE OF WORK AND PRINCIPAL RESULTS OF THE YEAR (Confidential information
should be so marked): #, OCgme and P, deterninaticns on the clippings from
tm»dudpumphhmubunm.mallymawiddmsuu
(ineluding the 1948 elippings which ave not yet ocmplets). Although all of
the data have not been studiedycasual examinstion indleates that say additional
information which may be obtained by contimuing the project in its present
form 1s searcely worth the effort end cost.

BENEFITS realized by farmers or the public through application of findings,
stated in dollars, bushels, or other values, where possible:

WORK PLANNED FOR NEXT YEAR: This project should be cospletely revised or
terninated.

PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

APPROVED:

Project Leader. Director,
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Influence of Phosphate Fertilization on the Composition and Nuf;a}ﬁxi;\tD
Value of Forages.

PROJECT:

CCOPERATING AGENCIES: U. S. Plant, Soil and Nutrition Laboratory, Ithaca, New York;
North Carolina State College, and North Carolina State Department of
Agriculture.

Prepared for Field Day at the Tidewater Experiment Station Farm
liay 23, 1949

By. G. llatrone

The use of fertilizers in the management of much of our agricultural land
is an established custom. In recent years a nationwide interest has developed in
fertilizers and their effects on the nutritional quality of our crops. This wide-
spread concern is based on indications that the nutritional quality of our crops
indirectly affects the health and well-being of our people and directly affects
the productivity of our farm animals. Our present knowledge concerning the inter-
relationship of soil management practices and the health of man and farm animals
leaves many aspects of this complex problem unsolved. Integrated studies by soil,
plant and nutrition scientists are required for a solution of the problem.

The experiment being conducted at the Tidewater Experiment Station Farm
and at the State College in Raleigh covers only a small segment of the whole problem.
The questions we are primarily concerned with in this project are as follows:

(1) Will the practice of phosphate fertilization on a soil deficient in
soil phosphorus improve the health and productivity of successive generations of
grazing sheep subsisting solely on crops grown in this soil?

(2) Does applying phosphate fertilizer to a soil deficient in soil
phosphorus change the nutritive value of the crops grown thereon?

The field pasture layout for the ewe-lamb life cycle study designed to
answer the first question is illustrated in Figure 1. It consists of three field
replications making a total of six individual pastures. All six pastures are
fertilized with lime, potash and nitrate of soda but only three of the pastures
receive superphosphate. One group of ewes has been placed on each pasture. The
sheep are furnished a year around pasture consisting of soybeans, rye grass and
lespedeza. 'hen necessary, the pasture grazing is supplemented with corn and with
soybean hay, which also are differentially fertilized. During the two ycars this
experiment has been in progress,no conclusive differences have been obtained re-
garding the health and productivity of the sheep in the different groups.

The field layout designed to answer question No. 2 is illustrated in
Figure 2. Again, all of the plots receivedlime and potash, but half of the plots
received superphosphate and half of the plots received none. The nutritive value
of the soybean hays and the corn grown on these plots is carefully analyzed and
tested in controlled feeding experiments, balance studies and digestion trials
using lambs and rabbits at the State College in Raleigh.

Three years of studies covering this phase of the problem have been
completed. The crop yields are shown in Table 1. In all cases, the phosphate-
fertilized plots produced at least twice as much soybean hay and corn per acre as




Page 2.

the unphosphated plots. During the first two years, there were no clear-cut effects
of phosphate fertilization on the chemical composition or the nutritive value of
soybean hay. In the third year, the phosphate-fertilized plots produced hays con-
taining more phosphorus, more protein and more calcium than the soybean hays grown
on unphosphated plots. Vhen these hays were fed to lambs and rabbits, differences
in nutritive value also were in favor of the phosphate-fertilized hays. The
limited data indicated that the observed differences in the hays for lambs may be
explaincd by the extra phosphorus content and possibly higher protein content in
the phosphate-fertilized hays. The differences in responses of rabbits in favor

of the phesphate-fertilized hays cannot be explained by chemical cemposition. In
other cxperiments with sheep and rabbits, no cvidence was obtained that the protein
quality and the availability of the phosphorus in thcse hays were different.
Further experiments arc being conducted to evaluate the differences.

The results reported here show clearly the necessity of long-term experi-
ments in this field. Continued research along the lines now in progress is necessary
before we can obtain sufficient basic information about the effect of fertilizer
practices on the nutritional quality of our crops and on the productivity of our
farm animals.

Table 1.

EFFECT OF PHOSPHATE FERTILIZATION ON YIELD
OF SOYBFAN HAY AND CORN GRAIN

I II Difference

Crop Year Crop P05 No P05 I-1I
1945 Soybean Hay lbs./acre 2,000 1,000 + 1',000
1946 Soybean Hay lbs./acre 2,000 1,000 + 1,000
1947 Soybean Hay 1bs./acre 3,300 1,300 + 2,000
Corn bu./acre 60 30 + 30
1948  Soybean Hay lbs./acre 2,800 1,200 + 1,600

Corn bu./acre 50 25 +25
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DRY SOLIDS FROM FIELD A. Mean of 3 years.
(1939-1941 incl.)

Mean Total Yields of Dry Solids; lbs/acre

Percent P2°5 in Fertilizer
Limestone; lbs/acre None 16 24 s - -

Hone 851 1097 1065 1252
1000 1378 1334 1379 1425
2000 1346 1485 1564 1600
4000 a9 1537 79 ASkh

Mean increase over no treatment; lbs/acre

HNone 0 246 2L 401

1000 527 483 527 57

‘2000 495 634 713 759
e OO0 08 686 628

¥ean increase as percent of no treatment yields

None 0 29 25 L7
1000 62 57 62 67
2000 58 Th e3 88
_ 4000 70 =18 4 g

Response to phosphate (average of all limestone levels)

Total yields; lbs/acre 1264 1368 1374 1455
Increase over no P205 o - 104 110 191

0 8 9 15

Hesponse to limestone (average of all phosphate levels)

Limestone; 1lbs/acre None 1000 2000 4000

Total yields; lbs/acre 1116 1383 1529 1513
1lbs/acre 0 267 413 397
percent 0 2 37 36



Response to phosphate carrier (average of all phosphate
and limestone levels)

Triple-
None Super Ca mata Fused

Total yields; lbs/acre 1264 1350 ¢ 1423 2
Increase over ne P395;
lbs/acre (4} 87 159 157

Increase over no ons;
percent 0 1 13 ek



PROTEIN PROM FIELD A. Mean of 3 years (1939-1941)

Mean ylelds of protein; lbs/acre
Percent PZOS in Fertilizer

Limestone; lbs/acre none 16 24 32
None 129 167 162 203
1000 a2 222 232 242
2000 223 - I 274 280
4000 253 21 352 268
Mean increase over no trestment acre
1000 83 93 103 13
iy 128
12 142

Limestone; 1lbs/acr lone 1000 2000 4L000

Total yields; lbs/acre 171 230 265° 262

Increase over no P 0s;
percent 0 11 17



CALCIUM FROM FIELD A. Mean of 3 years (1939-1941)

Mean ylelds of calecium; lbs/acre
Percent P20 in Fertilizer

5
Limestone; lbs/acre None 16 24 32
None 6.6 8.3 8.7 10.4
1000 11.0 11.0 1.7 12.3
2000 10.6 12.0 12,9 12.9
4000 12,6 13.6 12.8 12,9

Mean increase over no treatment; lbs/acre

Hone 0 1.7 2.1 3.8
1000 L Loy 5.1 5.7
2000 4,40 5.4 6.2 643
4000 6.0 6.4 6.2 6.3

Mean increase as percent of no treatment yields

None 0 25 33 57
1000 66 67 77 88
2000 61 81 96 96
4000 92 26 2% 96

Hesponse to phosphate (average of all limestone levels)

Total yield; lbs/acre 10.2 b & I 1.3 12.2
Increase over no P205;
~ 1lbs/acre 0 0,9 y 5 3 2.0

Increase over no onsg
_percent, Q ) 1l o R

Response to limestone (average of all phosphate levels)

Limestone; lbs/acre None 1000 2000 4000
Total yields; lbs/acre 8.9 11.5 12.6 12.7
se over nc lime;
1bs/acre o] 2.6 3.7 3.8

Increase over no limej
Percent . 0 29 L2 L4



Response to phosphate carrier (average of all P,0; and lime levels)

Total yields; lbs/acre 10.2 10.9 11.7 12.1
Increase over no ons;
1bs/acre 0 0.7 1.5 1.9

Inerease over no PZOS;
percent 0 7 15 19




PHOSPHORUS FROM FIELD A. Mean of 3 years (1939-1941)

Mean yield of phosphorus; lbs/acre ;
. Percent P205 in Fertilizer

Limestone; lbs/acre None T L BRI
Hone 2.31 3 162 3 079 ‘i- -33
1000 3.70 Lob5 L7 5.15
2000 3,69 5,85 Sebily 5,50
4000 3.82 4,95 5,08 5,39

Mean increase over no treatment; lbs/acre

Norle ¢} 1.31 L.48 2,12
1000 1.39 2.1 2.40 2.8,
2000 1.38 2.54 3,13 3.19
4000 1.51 2,64 2,76 3,08

liean increase as percent of no treatment yield

Hone 0 57 6l 92
1000 60 93 104 123
2000 60 110 136 138
4000 65 1L 120 1

Response to phosphate (average of all limestone levels)

Total yield; 1lbs/acre 3.38 L7 476 5.16
Increase over no ons;

lbs/acre ; o 1.09 1.39 1.79
Increase over no P205;

pergent 9 22 ek 22

Response to limestone (average of all phosphate levels)

Limestone; lbs/acre None 1000 2000 4000
Total yields; lbs/acre  3.78 466 5.16 5,01
Increase over no limej

los/acre o 0.88 1.38 1.23

percent _ 0 23 37 33



Response to phosphate carrier (average of all P,0; and lime levels)

None B camets Pused

Total yields; lbs/acre 3.38 4Tl 500 LSk
Increase over no Ps0s;

1lbs/acre o 1.36 1.63 1.26
Increase over no ons; .

percent o 40 L2 37
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} ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJICTS, 1941*

H

Horth Carolina Agricultural Experiment Station

1. Project title, number, and fund: Use of T. V. A. Phosphates and Limestone on
Pastures.-- Bankhead Jones No. le

2, Departments and cooperating agencies: Agronomy, Animal Nutrition, and Tennessee
Valley Authoritye.

3. Personnel: W, W, Woodhouse, Jre., J« Os Halverson, and George Rommel.

4, Nature and extent of work done this yearsy Field pasture plots, Experiments
A end B, in the mountain section were triplicated and duplicated, respectively, 120 and
32 composited dry samples of the season's clippings. Chemical analysis of composited
monthly clippings and statistical analysis by varimnce of the data have been made. These
consisted of total absolute solids, nitrogen, a&sh, caleium and phosphorus. The data was
analyszed both on the total absolute dry yield and on the percentage basis.

Likewise chemicel analysis of the 1940 crop is nearing completion and in a

preliminery way the statistical interpretation of the carotine content of the August
elipping is being completed.

5. Major results, and any practical applications or public benefits achieved or
in prospect (preliminery or confidential information should be marked as such):

Total Yields (Carrying Capacity)e On this basis in Field A the application of
lirmestone has produced marked increases in the total yields of dry matter, of nitrogen
(protein), of ash and caleium and, to & less extent, of phosphorus. One ton per acre of
limestone gave maximum ylelds.

The phosphate applications had only & small effect upon the total ylelds of
_ry matter or of nitrogen but a somewhat greater effect on the yields of calcfium and was
marked in the case of ash and of total phosphorus.

On Percentare Basis of Dry Matter (Quality). The addition of limestone
definitely increased the percent ol nitrogen but had no observable effect dn the percents
of ash, caleium and phosphorus in the erop. Rat®s of phosphate in the fertilizer mixture
up to 327 tended to increase the percentage of nitrogen, ash, calcium and phosphorus.
Phosphate effected the percent of nitrogen somewhat more than it did the percent of caleium
(which was very slight), but less than the porcentage of ash and phosphorus, increases of
which were highly marked at all levels up to 24 percent. /

Effect of Sources of Phoaﬁtu. The effect on percentage of the three phosphate
carriers, calclium metaphos ’ ple superphosphate and fused phosphate varied some what.

riment B g el
e resu. of Field Be "\‘horo limestone was applied to all plo ,were not
effected by the addition of potashe Total yields were not inecreamsed by the application
of nitrogen. In general total ylelds of the mineral constituents were not effected but
there were some responses on the percentage basis.

Director

*Two copies to be given to the 0. E. S,




N umber of Project: T. V. A. 20 (Supplement)

Neme of Project: T. V. A, Phosvhate-Lime Pasture Experiment

Leaders: W. W. Woodhouse, Jr.

Cooperators: Department of Agronomy of the N. €. Agricultural Experiment Station
and the Tennessee Valley Authority.

Location: A privately owned farm in either Iaywood or Jackson Counties.
Soil type: Halewood loem
Date begun: Sprinec, 1938

Object: To determine the relative efficiency of triple superphosphate, caleium
metavhosphate and fused roeck phosphate at different P205 levels in
combination with different amounts of dolomitic limestone in the pro-
duetion of pasture rrasses on one of the dominant uplend pasture soils
of the mountain area; snd to determine the efficiency of triple super=
phosphate end limestone when used with or without nitrosen and with or
without potash at different P205 levels in the production of pasture
grasses on this same soil.

Mothod of Procedure: A suiteble uniform area of the Halewood loem soil type of moderate
and uniform slop is to be selected and prepared in the spring of
1938, If possible, e field now in bluegrass sod will be used and
this sod will be disturbed as little as possible in the smoothing
of the surface. In addition it will be given a heavy seeding of
Kentucky bluegrass and white clover in order to secure a uniform
thick sode. The fertilizer emnd lime treatments will be mede and
the sod be allowed to crow snd become thoroughly established.
Yields will be taken for the first time in 1939,

To secure yields, the grass will be cut with a power mower
with pan attachment., These clippinss will be made at intervals
during the grazing season as often as the srass reaches about 4
inches in heirht., The entire plat will be harvested with the
exeeption of buffer spaces, After each clipping, all buffer
spaces will be clipped with the seme machine end discarded.

Green weirhts will be teken in the field and samples will be
secured for determinations of dry weizht and for chemical enalysis.

Size of plats: 1/200 acre

Sources of nitrogen: 75% from sulphate of emmonia
. 25/ from nitrate of soda

Source of potash: Muriate of potash




S

Source of limestone: Finely sround dolomitic limestone

Plan of Experiment

Basis of all fertilizer treatments is 400 1lbs, per acre
Field A

The applications of both fertilizer and lime are to be made on this field once
every 3 years, lVherever fertilizer and limestone are to be used on the field, the
fertilizer is to be mixed with 1000 pounds per scre of limestone; that is, if the plat
is to receive 1000 pounds per acre of limestone, The limestone will be mixed with the
fertilizger, If the plat is to receive 4000 pounds per scre of limestone, 1000 nounds
of it will be mixed with the fertilizer and the remaining 3000 pounds of limestone will
be epplied sevarately.

Treatments
Plat No. Analysis Source of phosphate Dolomitic limestone

1 0-0-0 No phosphate None

2 0-0-0 a 1000 lbse
3 0=-0=0 ® 2000 "
4 0=0=0 i 4000 "
5 0=16-0 Triple superphosphate None

8 0-16-0 " 1000 1bs.
7 0-16-0 o 2000 "
8 0-16-0 " 4000 "
9 0=16=0 Calciunm metaphosphate Hone

10 0-16-0 ! 1000 "
13 0-16-0 . " 2000 "
1 0-16-0 o 1 4000 "
15 0=16~0 Fused phosphate None

14 0-16-0 n 000 "
15 0=16=0 n . 2000 "
15 0=18-0 i ) 4000 "
17 0=24=0 Triple superphosphate None

18 0-24-0 i 1000 "
19 0=~24-0 . 2000 "
20 0=24-0 " 4000 "
21 0=-24-0 Caleium metaphosphate “one

22 0-24-0 ! 1000 1bs,
23 0=24-0 " 2000 "
24 0=24-0 ¥ 4000 "
25 0=24-0 Fused phosphate None

26 0=24-0 " 1000 1lbs.
27 0-24-0 i 2000 lbs.
28 _0-24-0 " 4000 lbs.
29 0=-32-0 Trinle superphosphate Yone

30 0-32-0 il 1000 1bs.
31 0-32=-0 il 2000 1bse
32 0=32-0 " 4000 "
33 0=-32=-0 Calecium metaphosphate Hone

i, -~ "

3 63510 " 3838 e
36 0-32-0 " 4000 ®

These treatments will be replicated 3 times at randem.




sEg

(continued)

Plat Noe Analysis Source of phosphate Dolomitic limestone
37 0-320 Fused phosphate tone
38 0-52=0 by 1000 1bs.
39 0-32-0 » 2000 "
40 0=32=0 ) . 4000 "

Ground dolomitic limestone is to be mixzed with the fertilizer at therrate of
500 pounds ver ton of mixture. This entire field will receive an initial treatment of

1500 pounds per scre of ground dolomitiec limestone.

Treatments
Plat No, Analysis Source of rhosphate
1 0=0=0 Triple superphosphate
2 0_0_4 “ "
3 4-0-0 o
4 4-0-4 A Y "
5 0-8-0 ¥ ¥
6 0-8=-4 Q\(~ L)
7 4=8=0 ¥ "
8 4-8=4 ¥ "
9 0-12-0 ¥ "
10 0-12-4 ¥ 4
a1 4=12-0 MY s
12 4-12-4 3y "
13 0=16-0 ki
14 0=16=4 "
15 4-16-0 "
16 4-16-4 -

These treatments to be replicated 2 times at random,.
The asbove applications are to be made annuelly.




ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 1942.
(Two copies to be given to the 0. E. S. examiner)

AGRICULTURAL EXPERIMENT STATION

Bankhead-Jones BJ24-A12,
PROJECT TITLE, NUMBER, AND FUND: Oaroteme and mineral content of dried grass frem TVA
phosphate lime pasture fertilization plots of W. W. ¥Woodhouse, Jr.

DEPARTMENTS AND COOPERATING AGENCIES: Animal Natritionm,

PERSONNEL: ¥. ¥s Woodhouss, Jr., J. Os Halversom, and George Rommel

NATURE AND EXTENT OF WORK DONE THIS YEAR: Chemiesl snalyses made of 152 composited
saaples of pelippings for total solids, nitrogen ash, caleium and phosphorus en
Fields A B consisting of respectively 120 and 32 randomized plots each tripli-
cated and duplicated for the year {.91.0. The amalytieal work for 1941 is in progress.

Both total yield and percentage in herbege have heen determined und statistically
evaluated for the season 1940.

Carotene in the green grass of 120 sauples of the August clipping of Fleld A
have been made and evaluated for 1940; and 48 samples for the effect of trl#lo super-—
phosphate compared with no treatment JLor 1941 y hag been completed.

Limestone and 3 types of phosphate fertiliser applied to mountain pasiure land
of Hulewood losm produced both an increased content of caroteme in the grass as well
ag an inereased yleld per acree.

Phosphate fertilisers applied alone significantly increased the earotene about
15%< (17) while limestone alone produced larger increases of 35% (37)s The appli-
cation of both phosphates and limesione produced the lurgest increase, 40 - 45%
with an increased yield of 90% {92) per acve.

Grotene Continued on separute page.
PRACTICAL APPLICATIONS OF RESULTS OR PUBLIC BENEFITS:

8ee separzte page.

PUBLICATIONS ISSUED OR MANUSCRIPTS PREFARED DURING THE YEAR:
Amnual Report for the N. Co Agricultural Experiment Station.

DIRECTOR
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|
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Canl ~ SECOND YEAR - 1

The application of limestone compared with no treatment gave a
6% (15.7) increase in the carotene content of the herbage. Triple
superphosphate alone did not give & significant increase (2.6%) in caro-
tene.

Total yield of carotene - Triple superphosphate produced a 16%
increase; limestone alone produced a 78% increase while both fertilizers
produced an inerease of G6%.

This in gerieral confirms the results of last year, showing
that there is an mumommt of carotene of i/y and that
the total yleld is increased two-thirds.



Results of Two Years' Fertilization

On Yiclds Yield Nitrogen  Ash  Cs, ' Phos.
Phosphates alone 31.3 37.7 39.2 6249 111,7
Limestone alone 5443 72,6 5642 67.8 Tho8
Both wiome 7l W74 822 96 USO
ere: e in Herbsge

Phosphates alone 9.0 641 le2 2649
Limestonse alone 15.3 4a'l 43 1.9
Both ateus. 18.8 343 6el 28.9

The application of limestone and phosphate increased yields of dry

solids 72,1%, also other constituents with 145% increase for the phog—

phates, Yields for the other constituents were intermediate, being 107.5%

nitrogen.

The increase in percentage in the herbage was greatest for nitrogen

being 18,8 due to application of both limestone and phosphates and an

inerease of 28.9%¢ for the phosphate content due to the use of phosphates,

EIELD B.

s Two Year e e A

Where limestone was apolied to 32 plots,

t8

the use of a complete fertilizer

produced an inereased yield of phosphates and alge content in the herbage.

application of nitrates depressed the yield.

The

Other results were not significant.




PRACTICAL APPLICATIONS OF RESULTS OR PUBLIC BENEFITS:

Pasture fertilization is of importance to the farmer because:

Yields are increased at least 72% upon the appncaéion of limestone
and phosphates,

In the herbege itself the nitrogen was inereased one-fifth (18.8%)
and the phosbhat.u between one-third and one-fourth,

The total yleld of carotene wus increased three-fourths for two
years and the content in the plant ithH about one~third. Thus the
important feed nutrients respond appreciably to fertilization of the principal
pasture soil in the mountain area.
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Percent Nitrogems Esch increment of limestone up to 2000 pounds per acre,
produced marked increases in the %N in the ylelds. The maximum percent of
N was reached with the 2000 pound application. Four thousand pounds per acre
gave essentially the same results.

Phosphate application, at any level, resulted im a higher % N

in the yield as compared with the mo phosphate plots. There are no marked L7
i (D
differences between the 16, 24, and 328 phosphate levels although thers is a

tendency for the 32% phosphate to produce a slightly larger percentage of N in
the ylelds.
super
Fused phosphate was slightly superior to triplefdphosphste in inereasing the
%N, Calcium metaphosphate was intermediate and not significantly different

from either of the other phosphate carriers.

Percent Asht  The addition of limestone to the plots without phosphate
has no demonstrable effect upon % ash in the c¢lippings. The application of
limestone to plots receiving phosphatic fertilizer tends to decrezse the 4
ash, The decreases, due to the successive incremente of limestone, are
small and not significant, upaeiul.ly after the first 1000 pounds of limestone
per acre, but in the aggregate they become marked.

The mean % ash in the yields from the plots getting 168 phosphate was
somewhat greater tham that from the no-phosphate contrels. As the § phosphate
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increased, the ¥ ash in the yields decreased rather markedly so that the %
ash in the clippings from the 32% phosphate plots was slightly less than that
in yield from the controls.

The highly significant interaction L"P" as the data in Table 4 (not given)
show that -tha mean % ash in the crops from the 24% phosphate treatments is
slightly greater than that from the 15% phospheate application, when no limestone
is used. However, the decrease in ash content with increasing limestone, is

phosphate
more marked with this emount/ (24%) than with other levels, so that the smallest
mean % ash recorded (Table 4, omitted) was obtained from those plots receiving
24% phosphate and 4000 pounds limestone per acre.

There is no demonstrable difference in the overall mean effect of the three
types of phosphate carriers or the ash content of the clippings, but in detail,
they act differently.

The triple superphosphate plots yielded a larger % ash than those roceiv'ing
fuged phosphate; calcium metaphogphate being intermediate. Calcium meta-
phosphate produced a greater % ash in the yield them triple superphosphate with
fused phosphate in an intermediate position when 16% phosphate is supplied.

With 24% phosphate applied at the 32% phosphatic level, the order was again
changed with fused phosphate superior to triple superphosphate in stimulating the
accumulation of ash in the clippings.

Percent Calciumg The analysis of variance shows that some of the treatments
heve had an appreciable effect on the % calcium in the clippings. Some trends, or )
tendencies, are indicated by the data (Tables 4, 5, and 6, not given). These
are suggestive only and cannot be considered as demonstrated even though some of
the more extreme contrasts reach the level of statistical significance.

There is & tendency for the clippings from the plote receiving limestone (sny
level) to contain more calcium than those from the unlimed plote.




With no limestone or with 1000 pounds per acre, thers is a tendency
for percent caleium te increase with the emount of phosphate applied bui with
4000 pounds limestone per sere this tendency is reversed and the % calcium
decreeses with increasing amounts of phosphate.

The crop from plets fertilized with fused phosphate tended to contain

wore galcium then those from the triple superphosphate plots.

Percent Phosphoruss The epplication of 1000 pounds limesione per
ascre had no effect on the percent phosphorus in the plant., Larger applications
of limestone tended to¢ decrease the percent phosphorus but the amount of the
decreases were not marked.

Each successive increment in the amount of phosphate applied definitely
and markedly increased the percent phosphorus in the hﬂostod elippings.

There was practically no difference between triple superphosphate md
caleium metaphosphate as sources of phosphate, but the fused phosphate was
definitely inferior to either of thess two in incressing the porcﬁt of phog—

phorul.\
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AGRONONMY,  ANIMAL NOTRITIGN AND T. V. A. - PASTURE
EXPERIMENT,  SENIES & - 1940 - IL

SERIEE A - Resulte of A Btatistical Analysie of The Yields of
Dry Solids, WNitrogen, Ash, Calcium and Phosphorus in Composited Samples
in Plots in The Pasture Experiment.

ne Yie



GENERAL SUMMARY OF TOTAL YIELD

As in the preceding year limestone is the outstanding factor in increasing
the yield of total dry matter,  of nitrogen, of ﬁ, of caleium and, g:-a net
result of increased yields which offsets the lower percentage of phosphorus,
there is a very marked increase in the yield of total phosphorus due to liming.
The meximum yielde have been obtained when limestone was applied at the rate of
one ton per acre. Two tons per acre have not given any greater yields.

There is a definite although not marked, increase in the yields of dry
matter with increasing amounts of phosphorus in the fertilizer and a more
definite response for total nitrogen.

The application of 16% phosphate increased the total yield of ash without
any further increase for the other increments. All increments of phosphate in-
creased slightly the yield of total ash and more definitely for 24 to 32 percent
phosphate.

All increments of phosphate resulted in definite increases in yield of total
phosphorus with maximum returns not yet reached with 32% phosphate in the fer-
tilizer which results are more definite then previously obtained.

None of the types of phosphate carriers produced any significant difference
in yield of dry solids. Fused phosphate was definitely superior to triple
super-phosphate for yields of total nitrogen and of calcium _and only slightly
so for dry yields. Calcium metaphosphate was slightly superior for total
yield of phosphorus.

In genergl the @ifference in total phosphorus due to the type of phosphate
carrier used was not great. Calcium metaphosphate was slightly sqperior to
either triple superphosphate or fused phosphate. In yields none of the

types of phosphate produced any significantly greater emount.



Totsl Nitrogen: Limestone was highly effective in increasing the
total amount of nitrogen harvested, confirming the results of last year.
Two thousand pounds per acre was definitely superior to 1,000 pounds per
acre in this respect, but 4,000 pounds did not increase the yield of nitro-
gen over that from 2,000 pounds.

A1l phosphate applications markedly increased the yield of nitrogen
over the no phosphate plots and 32 per cent phosphete was better than 16
per cent in increasing the yield, 0,

Fused phosphate, - in contrast ofnmétaphosphate last year, produced
larger yields of nitrogen than triple-superphosphate. Calcium metaphos-
phate was intermediate and not significantly different from either of the

other two phosphate carriers.

Yield of Total Ash: The present results obtained confirm those of
last year. The application of 1000 pounds limestone per acre increased the
meen total ash markedly over that from the unlimed plots. Two thousand
pounds per acre still further increased the total ash. The yield of ash'fron
the plots receiving 4000 pounds limestone per acre was not greater than that
from the 2,000 pounds per acre plots.

The application of phosphatic fertilizers increased the total yield of
ash in the crop. Sixteen percent phosphate, in contrast to the results of
last year, was sufficient to secure this increase and no appreciably dif-
ferent yields were secured from the 24 or 32 percent treatments.

There was no demonstrable difference in ash for the three types of

phosphate carriers used.

Tield of Total Calciums

The application of 1,000 to 2,000 pounds of limestone per acre gave
marked increases in the total yield of calcium. Four thousend pounds of

limestone did not result in zny additional increase.



The increasing increments of phosphate applied from none to 32% gave.
small non-significant increases in total ealcium except for the iﬁcrement of
2/, to 32% where increased yield was significant. This practically confirms
previous results.

Fused phosphate proved o bé definitely superior to triple phosphate in
inereasing the yield of calcium compared to the significantly greater effect

of calcium metaphosphate last year in the yield of calcium.

Yield of Total Phosphorus:
Previous results have shown that limestone increased the yield of dry

matter and decreased the percentage phosphorus in the crop. Present results
show that the increased yield offsets the lower percentage of phosphorus, so
that the net result is a very marked increase in the total phosphorus due to
liming. The greatest increase per acre over the unlimed plots resulted
from the application of 1,000 pounds of limestone. The 2,000 pound appli-
cation gave a smaller but highly significant increase over the 1000 pound
treatment. There was practically no difference between the results frgm the
2000 and 4000 pound apblications.
Each succeeding increment of phosphate resulted in a marked increase in
total phosphorus The greatest increase was due to the application of 16%
phosphate over the untreated plots. The successive increases due to 16, 24 end
32% phosphate were linear, showing that, so far as total phosphorus is concerned,
the point of maximum return was not reached with 32% phosphate in the fertilizer.
The differences in total phosphorus due to the type of phosphate carrier
used were not grest, . calcium metaphosphate being slightly superior in this re-

spect, thus confirming previous results.
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Corn is more extensively grown in this State then any other crop. Be-
cause yields per acre are rather low, it is a rather expensive crop. Salvaging
the soybeans not harvested, with weaned pigs of 40 to 45 pownds in weight until
they weigh about 80 to 100 lbs. (before they are placed on the fattening ration
of tankage, fish meal, or cottonseed meal ration), saves about 150 lbs. of corn
per pig which would be necessary in meking the 40 to 55 pounds gain on soybeans.
Soybeans are quite adapted to the eastern part of the State and yields are good.

Pl6 - £i5

It has been definitely shown that pellagra is not only due to a de-
ficiency of nicotinic acid, but is frequently caused by multiple deficiencies
of which riboflevin is one of the most important. It is, therefore, important
that comprehensive studies be made of typical North Carolina foods and feeds.
Before this can be done existing methods of assay must be improved in the light
of our increased knowledge of vitamins since the original methods were devised.

X The work and data obtained to date form the basis for a critieal rat -
assay (growth) method for the estimation of a growth promoting constituent
(riboflavin) in cowpeas and soybeans, also for the occurence in other food
stuffs.

2 The acquisition of & basic rat growth method adds an improved tool
in the hends of investigators for checking the present chemical methods.

3 Chemical and physical-chemical methods will ultimately replace the
biological assay method but for a long time to come the chemical methods must
be checked by the rat method.

beo Most of the current biologicel methods were developed when little was
known about other factors which influence growth.

B In recent years, for example, vitamin Bé (peridoxine) and pantothenie
acid have been shown to be important rat growth factors. In view of this a
critical rat growth method is necessary.

6. Knowledge of riboflavin in foods is necessary in balsnecing diets. The
determination and distribution of this constituent in foods must supply this know-
ledge. An improved tool is being elaborated for the purpose of increasing the
knowledge of this vitamin.

Ts The animal organism of the rat is used to measure the distribution of
this nutrient (vitamin) in food stuffs but its presence is necessary in promoting
growth end well-being in farm animals. In fact, all recent knowledge and advances
in this field emphasize the importence of this vitamin for all bodily functions.
Indeed, much of the pellagra observed in the South is complicated by riboflevin
deficiency.
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The fertilizetion of Helewood mountein soil, pesture lend, with
various emounts of limestone and three types of TVA phosphates, triple super-
phosphate, fused phosphate and csleium metephosphets, produced the fellowing
increased yield per acre of pasture for two yearst 757 pounds of dry solids
(exclusive of water), 164 pounds of protein, 7.5 pounds of caleium, 4 pounds
of phosphorus snd 0,567 gram per acre cearotene. This increased carotene per
acre will carry a 1000 lb, eteer & wesks on & fully adequate cerotene intake
without eny other source.*

There was also an increase in feeding nutrients in the herbage due te
fertilization, The pounds increese in per ton of hey aret 5.5 pounds protein,
1 pound caleium, 1.5 pounds phosphorus end 72000 micrograms of carotene which
will carry a 1000 1lb. steer 5 days without any other source of carotene,®

Considering that Halewood end a similar loem (Haysville) eonstitute
75% of the pasture ead meadow mountein land, +the above results show what the
farmer can accomplish by proper practices. Ho can inerease the protein, lime
end phosphorus as well as the carotene content of his pasture grasses and meadow
hay for his livestock by the eapplication of limeastone and concentreted phosphate
fertilizer,

Thue his livestock will not be impoverished by lack of these minerals ’
end this necessary vitemin in which fertilized grasses evre so rich, It will not
be s0 necessary to feed minersl mixtures.

*This result is for the dry summer of 194l. For the preceding yesr
the increased carotene was two and one-half times as great, thet is, & 1000
pound steer would be carried 15 weeks on an acre of pasture grass or zlmost
two weeks on & ton of hay.
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Comparison of 1939 and 194§ Results
Pasture Fertilization Experiment

with, TVA wd WW “'""JL” e L“

i ’ 7 ' O,v/‘#{,u { VA

Field A

General Mean Std. Dev’¥ Coef Vav.

1939 1940 1939 1940 1939 1940
Total yield dry matter 755 1135 120 130 15,9 11,5
4 N. in dry matter 2,63 2,68 0,17 0,14 6o4 504
Total yield N 20,0 3008 3.9 4,4 19.4 14,4
4 P in dry matter 0.32 0.33< 0.02 0,012 73 347
Total yisld P 2,43 3,75 0,46 0.46 18.8 12.3
4 Ash in dry matter 6o14 7.81 0.22 0.35 3.6 4,5
Total yield ash 46,4 88.3 9,0 10.3 19.4 11,6
4 Ca in dry matter 0,87 0.85 0.08 0,08 8.8 10.1
Total yield Ca 6.6 936" 1.2 1.3 18.7 13.8
Field B
Total yield dry matter 874 1262 108 215 123 17,0
IN. in dry matter 2,67 2.8 0,13 0,07 540 2,5
Total yield N 23.3 35,2 2,8 6.3 11,9 18,0
4 P in dry matter 0,34 0.37<_ 0.04 0,02 12,1 5.1
Total yield P 2495 4,13 0.23 0.83 7.8 17.9
%, Ash in dry matter 6.29 7.66 0,40 0.25 6.4 3.3
Total yield ash 54.8 9647 &3 14,9 9.6 15.4
4. Ca in dry matter 0.86 0,78 0.05 0,04 6.4 4,5
Total yield Ca 7B 9.9 1.5 1.8 19.7 17.7

* Sum of squares for replication were not subtracted from error sum of
squares in 1939 results, but were in the 1940 results.
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ANiMAL INDUSTRY = MuTRITION

BrocuemicaL FACTORS THAT AFFECT THE APPARENT NUTRITIONAL QUALITIES OF

ForageEPLANTS
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NORTH CARCLINA AGRICULTURAL EXPERIMENT STATION
BUDGET REQUEST

;0 Felt,

PPV
oy~

&
ool d/

. «;,'ﬂ h’p

O.'

*FILE,

PERIOD FROM July 1, 195

Bb:

T0' Jupe 30, 1995 . .

' ; t bt 10
plants commonly used for livestock feed. y A 17,7777, cicaindn 1 ‘/-.m\q/ glﬁ7\
; = ,_ﬂ/‘///ﬂ/< =" G Wl oy :L‘
& : = R &:é:
i V" Budget 1953-54 / / Budget 1954-55 (\‘ Z %>
! G AlodTrs ‘ \ b, T
FUND i Stote sderal Stsie \ Misc, Gifts :',‘
\ \  PeCe——tf9¥* |
PROJECT NO. | BJ2l - Ai2 1852 - Ai19 Wv-13)i3) A oy I i3 AN === N I—
1. Salaries and Wages 3h12 v 22,720 L00o \ 3112 22,720 4000 \
2. Travel Y — el = - = L \
3. Transportation of Things Td 60 \
4., Communication Service T
5. Rénts and Utility Services |
6. Printing srd Binding 757 l 75 ]
T. Other Contractuel Services £007 | 700
3. Supplies and Materials 130" 7027 360 1057 -
9. Equipment 230 ~ 500 | ;-
10. Land and Structures i 5 fl
Total for Project 37727 | 211,612 [ 11000 3772 o), 612 11000 ] 1:
| J
|
SALARTEE : | \ f }
od " 2257 ’ 2257 Bt .
Frank Tane: liza B | | Sas B 1,76 .
G._Matrope; k52 l - 7h52 | 4
Mrs. T. J, Peters 1862 - 1862 q.
E. H. Smith 620 6136 620 61136 | |
S. B. Tove 822 v 822 L ! /—
G, He Wise L713 4713 |
t l 1 1800
1500 \| —3225 ST \| 2200
3412 22,720 w00 /132~ 2p,720 'h —L000 l

*Do not f11i in this spal

\

1

ce
N.B. Plezzz use 4th, Sth, and 8th columns as needed for your budget proposals from various funds to support the project in 1954-55.
r adjustments necessary in the Director's office.

The 5th, Tth, and 9th columns should be left blank fo

éfb‘alara,changed from Federa¥ to T.V.A. after July 1, 1953,
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NCORTH CARCLINA ACRICULTURAL EXPERIMENT STATIOR
1953 ANNUAL PROUCRESS REPORT, RON-FEIERAL PROUJECIS
(Four copies to be sent to Director's Uffice)

PROJECT: (Pund, nusber, and title): OState = 552 - Aily -- Study of the
effect of phosphorus fertilization on the nutritive quality of forage.

Departments and Cooperating Agencies:
hAgronomy lepsrtment
State Department of Agriculture
Us 3, Plent, Soils and Eutrition laboratory, Ithees, New York

Personnel: G. Matrone, Virginls Weldun, W. ¥W. 0. Smert, Jr., ¥F. H, Smith
¥. W, Sherwood, G. H. Wise, Zeta Peters, and W. W. Woodhouse, Jr.

NATURE OF RASRARCH AND PRINCIPAL RESULDTS OF THE YEAR (Confidential information
should be so marked):

Studies on the 1950 differentially phosphate-fertilized soybean hay crop
indicated thet when the phospuorus content of the diets was equalized, rabbits
fed the nonephosphorus fertilized hay gained more then tiocse on the phosphate-
fertilized hay., Data on the total digestible nulrients of the test dletls and
nitrogen,sulfur and phosphorus balance of the test snimals offered no explana-
tion for observed differsnces.

ftudies cn the 1951 soyvean hay crops, which were grown on plots fertilized
at three different levels of {0 1bs., 4O lbs., and 280 lbs./acre), indicated
that the level of phosphate fertilization beyond that needed for plant growth
might have reduced the availability of the phosphorus in the plant for rsbbits.
Eo differences in the availability of the phosphorus in the test forages were
indicated for lambs in a feeding trial.

APPLICATION OF FINDINGS (expressed in terms of measwrable public benefits if
and when justified):

fore data needed before generalizations can be made.

WURK PLAKNLD FOR WEAT YEAR:

Further work will be done on charscterising utilization of nutrients end
identificstion of factors esssocisted with mutritiomsl differences.
PUBLICATIURS I3SUED OR MABUSCRIPIS PREPARED DURING THE YEARs

Bulletin entitled, "iffect of Phosphate Fertilization on the Nutritive
Value of Certain Forages for Sheep and fabbits,” in press

Prepared by Approved

(Uirector)

Jate Date




NOKTH CAROLINA AGPICULTUKAL EXPERT NT STATION
1951 AMNUAL PROCRESS R7PCRT, NOW-FEDERAL PROJECTS
(Four copies to be sent to Director's office)

1. PRCGJECT: (Fund, number, and title): State, 952 - All9, Study of the Iffect of
Fertilization on the Nutritional Tuality of the Fead Grops.

“« Departments and Cooverating Agenciess Animal Industry; Agronomy; U. 4. Flant, J
Soils and Hutrition Laboratary

3. Personnel: G, Fatrone, V. 8, ?ﬂddm, Ve Ve Qo Smart, Jr., F, H, Smith, G, H,
Wln. W W, Hoodhouse, H, M, Haxley, B. W, Nostetler snd Jo Le Rea, Jr.
L. NETU™T OF PESTAPCH AND PRINGTPAL RESULTS OF THE YEAR (Confidential informaticn
should be so marked): Phosphate fertilizer levels were sxtended from 0 and
40 to 160 1bs, Pi05 per aere for the 1951 crop and the nutritive value of differ-
ent.

phosphorus and bone formation,
uuit-mfdthmfmasndm-mmghmpbo-phwoenmzefm

comparative feeds were equalized by additions of dicaleiun phosphate. Malforma=
uanofthobmnofthamimhmthomm-mpmmmmm
were superior to those made by rabbils on the phosphate fertilized-hay diets.
mwummmm-mucmmmumomm.
mmmeMmmnnwoMMotmmmm
came clusor together as the animsls neared maturity.

5o APPLICATION OF F1¥IHGS (expressed in torms of measurable oublic benefits il ane
when justifiec):
Eventually may bring about improvement in nutritive value of crops.

6. VORK PLANNE" FOR NEXT YEAR:
Bloassay of 1951 crope and identifieation of factors causing differences in
rabbit experiments,

7+ PUBLICATICNS ISSUE™ OR i ANUSCRIPTS PREPARED TURTIHC THW YEAR:
Pulletin in process for publication.

8. Prepared by /ﬁ ” W W Approved

Nate 3/2% / S D Date }
, y

(Director)
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HORTH CanOLINA AGRICULTURAL WEPFRIMENT STATIOR
1961 iNRU.L PROGRESS KPOAT, MON-FEDERAL PROJTCTS
(Four copies to be sent to Pirector's office)

PUGJITOT:  (Fund, nwsber and title): State, 552 - Ally - Study of the Effect

of Fertilisation on the Wutritional Quality of Feed Crops.

Uepnrtments and Cooperating igenciest Animal industry and Agronomy Lepartments,

N. C. 9tate College, U. 2. Plant, Soil and Nutrition Laberatory, U. .
lgpartiment of Agriculture, North Carolina Department of Agriculture.

Personnel: G. Matrone, ¥, H, smith, F. ¥, Sherwood, V. V. G, fmart, Jr.,

Hartlee M, Baxley, Virginia Teldon, E. U. Pillard, ¥. ¥, Yoodhouse, Jr.,
Jde Lo R". Jr. and G, H. ¥ive.

NATURE (F RESEARCH AND PRISCIPAL RESULTS OF THE YEaR (Confidential information

should be so marked):

, - A study of the effect of phosphate fertilization on the putri-
tive value of seybesn forage, as determined by chomicsl snalyses and by
dietary responses of sheep and rebbits, has been in progrees five years.

Conoentrations of phosphorus and of ¢aleium wers eonsistently higher in
the plants from phosphated soils than in those from non-phosphated. ¥ith
the exception of the year 1948 when the variety of soyboans was the Hoanoke
instesd of the Ogden, the protein levels were higher in the plants from
phosphated soils than in those from the unphogphated. The effects of
phosphate fertilization on yleld were at least twenty~Toli greater than on
chemiosl composition.

Gaine in welghts of lambs and of rabbits were greater from the consumption
of phosphate~fertilized hays than from the nen-phosphated only in the 1947
erop. The nutritive difference in lambs was aseribable primarily to the
relative concentrations of phosphorus, as evidenced by the responses of
lbmbs receiving the non-phosphated hay to supploments of this element,

The studies with rabbits indicated that neither amount of phosphorus nor
quality of protein was involved in the difference. Studies of the 1948
erop in which controlled paired feeding of rabbits as well as ad lib.
techniques were employed, snd of the 1950 erop, using only the .
procedure, revealed no difference in the futritive charscteristics of the
hays. Uigestion and balance trials, in whieh either sheep or rabbits or
both specles were employed, revealed no differences in the availability and
the utilisation of the nutrients froam the various differentially-fertilized
hay erops produced in 1945, 1946 and 1947, (Hays of the 1948 and the 1950
crops have been subjectsd to daigestibility and to balunce ¢trials, but the
chemieal analyses have not been eompleted.)

The cumparative effects of feed crops grown on soils receiving different
levele of phosphorus ¢n the health and the reproductive effleieney of
sheep have been observed since 1947, The results thus far have not
revesled any conclusive differences.



552 - 2419, Cont'd.

miq._l. « Two series of pilot trials with cured clipped forages, produced
in 1948 and in 1949, were conducted to ascertain the effects of species,
fertilization and geographiecal location on the nutritive value of the plants
for rabbits. CGains in weight indicated that trefoil, either alone or in
mixtures, was less nutritious than either ladino clover, alfslfs or a
combination of ladino and a grass. ‘The limited evidence alse suggested
thet phosphste fertiliszation improved the nutritive value of the forage;
the most striking differences were manifested in hays rroduced at the
Tidewater Station, Locstion, which involved many different factors,
apparently played & role in the effects of the hays on growth. Alfalfa
grown on a red clay soil at ¥, €., State College was superior to alfalfs
grown en sandy soil (Sanders Farm) in the Coastel sres.

5. APPLICATION OF FINDINGS (expressed in temms of measursble public benefits if
and when justified)s

Although the qualitative characteristics of forages apparently ave
affected by the kind and the amounts of elements available in the seil,
the effects of phosphorus fertiliszation on the nutritive valme of soy-
beans are relatively small in relation to the effects on ylelds., The
foregoing observetions, though inconclusive, emphssize the neef for more
speeifie information on the interrelationship of soil and soil treatment,
feed crope snd their nutritive valué for farm snimels,

6, WORE PLANNED POR BEXT YEAR:

Further studies of effects of soil treatments on soybean forsges w»ill
inelude not only different levels of phosphate applications but alse
additions of nitrogen fertilizers and of lime., Since the only inconsistent
results in the relative levies in protein occcurred the year that Hosnoke
soybeans were planted instead of Opden, the difference in the response of
these two varieties will be investigated. The life-cycle studies of the
breeding Tlock of sheep will continue secording te past procedures.

7. FUBLICATIONZ ISSURD OR HANUSCRIPTS PREPARTD DURING TVE YEAR:s
Matrone, G., Smith, F, H,, Yeybrew, J. 4., Welden, V, B,, Peterson, %. J.

and toodhouse, ¥, %,, Jr. Effects of Phosphate Fertiliszation on the

Hutritive Value of the Soybean Plant. Jour, inimal Sci. 9(4)s675. 1930
(Abatract)

8, Proptrcd w M W“%”’L ‘md

/0 /5 Date b//x 1/51

rector

lnte,
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PROJECTs Btete, S52 - A1l9; - STUDY OF THN EFFECT OF FEATILIZATION ON YEE
BUTRITIONAL CUALITY OF FORAGE

EPARTHGNTES AND COOPERATING AGENCIRS:

Animal Industry and Agronomy
Ue 8o Plamt, Soil and Butrition Laboratery
Horth Cgrolina Department of Agriculture

FERSONNEL: @, Hatrone, Fo He M“. Fo e M“’ We He Go Smart, dre,
Hurtlee i, Baxley, Virginia Yelden, E, U, Plllard, ¥, %. Vood-
house, Jo L, Hea, Jdr, and G. H, Wse

HATURE OF WORK AND PRINCIPAL RESULYS OF THE YRARs

The work of this project has been concerned with the effect of phos-
phorus on the nutritive value of forages as mezsured by plant composi-
tion and by the productivity and growth of farm and leboratory animsls.
During the first twe years of work, no slear-cul evidence was obbtained
that phosphate fertilization influenged either the chemicel composi-
tlon or the nutritive value of seybean plante. In the third year (1947
erop) the phosphate-fertilized forage had a significantly higher con-
eentration of crude protein, phosphorus, caleium and magnesium and
lower H-free extract than did the non-phosphated forsje. In the 1948
erop the protein was higher in the nen-phosphated hay but the phose
phorus was bigher in the phosphated hays, These differences were
manifested not only in the plant as a whole but also in the leaves

and the stemns,

In the 1947 hay erop, phesphate-fertilized soybesns had a higher
nutritive value for lembs and rabbits then did the non-phosphated hey.
Tais difference in the ease of the sheep appears to be due o the
extra phosphorus in the fertilized hay, Inasmuch as the protein and
the phosphorus factors were sliminated in the rabbit studies, the
factors responsible for the nubtritional difference were not ered,
No evidence of differences in the availability of either Lhe phosphorus
or the protein of the soybean hay fed to rabbiis apd to lambe vas

debected,

inother phase of this study was designed to determine if the practice
ormmmmu-mmmmw.x-tmm
the health and produckivity of successmive generations of sheep sub-
sisting solely on erops grown in this seil. This investigation vas
initisted in 1947, but results thus far are incenclusive.
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5. BENEFITS:

Inpn:-ntbmmtmunﬂuho!lﬂmnmmhm
was yields in terms of dry-matter per acre. jore recently,
c-ﬁu-hhubonpludmr«l_winhm of animal products, An
understanding of the relstionship of soil trestment to its effect

on the composition of field crops snd on the nutritive value of these
erops for farm animals should lesd ultimately to more profitable
livestock production,

6. UORK PLANNED POR NEXT YEAR:

mxmhamomumann.mm study will be
inereased from two to three. Puring the spring of 1950 a esleiun or
liming study was initisted, employing Kobe lespedesa as = test erope

It is plamned, also, to start a study next fall on the effect of lime

and phosphate fertiliszation on the nutritive value of the cat plant,

As & supplemental study, a stage of maturity investigzation of the
differentially-fertilized forage plants of this project will be eonducted.

7+ PUBLICATIONS:

Hatrone, G,, Levvorm, H. L., Peterson, V. Jey Smith, ¥, H, and Feybrew,
Jo Ao Studies of the Effect of Phosphate Fertilization on the Compo=
sition snd Mutritive Value of Certain Forages for Sheep,

Jdour, Anisal Seience, 8¢ Al-51 (1949).

8. APPROVEDs




1. Title

2. Objective(s)

NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION

PROJECT OUTLINE

Project No. S52--A119.........
Date

Sobmitted - - oo ou o vamas s o s
Approved ....................
Revised ..........c0veneesesss

Study of the Effect of Fertilization on the Nutritional Quality
of Forage

(1) To determine the effect on the health and well-being of animals
of applications of certain fertilizers on forages grown in areas
known to be associated with nutritional deficiencies.

(2) To produce forages which may be used in the study of trace
element deficiencies in livestock.

(3) To study possible harmful effects of intensive fertilization
on the nutritive value of the plant.

3. Reasons for undertaking Investigations*

There are large areas of land in eastern North Carolina which
at the present time return little or no revenue, but do produce
natural grass and reeds in abundance. In these areas, beef cattle
have been shown to be especially efficient in converting native
growth into products available for human consumption, providing
proper supplemental minerals were fed. Little is known about the
possibilities of improving the use of these lands for livestock
grazing, especially in relation to use of tame pastures and for the
production of other sources of feed.

Indications are that forages grown on these soils are deficient
in one or more mineral elements and possible other factors of nutri-
tional importance.

*Including economic justification
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4. Previous work and present status of investigations in the field of this project:

The introduction of better plant species and increased yields
has been the objective of most fertilizer programs in forage improve-
ment work. The effect of such programs on the nutritional quality of
the forage produced is not orginarily considered. There are certain
initial considerations that are evident from many field observations
by persons working with grazing animals in different parts of the
country. These include (1) the occurrence of troubles which are
apparently deficiencies caused by certain "minor" elements; (2) the
occurrence of troubles particularly ascribed to phosphorus deficiencies
in soils; and (3) the occurrence of troubles associated with intensive
pasture and forage fertilization. It is proposed to study initially
the effects of phosphorus deficiencies.

During the past several years, many observations have been
made of breeding difficulties in beef cattle, sheep and swine on
the North Carolina Coastal Plain. In these areas clinical observa-
tions and chemical analyses of forages have shown that phosphorus,
cobalt and manganese are abnormally low and that copper, iron and
other trace elements may also be involved in the nutritional diffi-
culties observed.

5. Outline of Procedure:

Location: The new Tidewater Farm located near Plymouth has
been chosen since its soils have been shown by analysis to be defi-
nitely deficient in phosphorus. Nutritional difficulties of live-
stock have been observed in this area.

Animals: Two groups of 25 lambs each with their dams will be
placed on pasture in the spring--one group on pasture fertilized
with superphosphate, the other group on pasture not given an applica-
tion of superphosphate. All pastures will have an application of
lime and potash.

Feeds: Since fertilization of a permanent pasture would probably
modify the species distribution and thus complicate the experiment,
no permanent pasture will be used. Grazing will be provided by
winter oats and a succession of soybean plantings during the summer,
Oats will supply pasture, grain and bedding. Soybeans will provide
pasture, hay and soybean oil meal. Inasmuch as there will be an
interval of perhaps five to six weeks between the close of the oats
grazing season and the time that soybean grazing would be available,
a temporary pasture of Italian rye grass will be furnished. Since
this will be reseeded each year, the likelihood of species modifi-
cation due to fertilization would be slight. Feeds will be grown
with and without phosphate fertilization. It is the intention that |
this shall provide a continued supply of feed throughout the year ‘
for each group of animals. No imported feeds except a high-grade
salt will be used throughout the experiment.
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Outline of Procedure: - Continued

Estimate of feed required. About thirty (30) acres of unphos-
phated soybean pasture and fifteen (15) acres of phosphated soybean
pasture will be provided. Successive plantings will be made so that
grazing will be available.during the entire normal grazing season.
About five (5) tons of soybean hay will berequired from each treat-
ment——two and one-half (2-1/2) tons for paired feeding and digestion
trials, and three (3) tons to carry ewe lambs through a winter of
five months. The hay will be cut at an immature stage. Provision
will be made for producing at least five hundred (500) pounds of
soybean oil meal from both fertilized and unfertilized crops. One
(1) ton of oat grain will be required from each treatment. Oat
pasture for winter grazing will also be required.

Feeding studies to be conducted. As the soybean hay differen-
tially fertilized with superphosphate is harvested, 10 pairs of
wether lambs will be welected for a paired-feeding trial, leaving the
remaining lambs on pasture. Weekly weights will be obtained during
the feeding trial of 100 days. Digestion and nitrogen-balance trials
with the soybean hay will be conducted following this time with 6
or more pairs of these lambs if facilities permit. At the end of
this time, it will be decided whether it is desirable to make
garcass evaluations and/or blood and tissue analyses. Throughout
this entire study, blood analysis of no less than 10 representative
animals in each group will be made at monthly intervals. If time
and facilities permit, blood analyses of all animals is recommended
at these intervals.

Of the remaining 30 lambs, the ewe lambs will be bred in the
fall and carried through reproduction. During the winter months,
groups will be fed soybean hay-oats-soybean oil meal diet differen-
tially fertilized with superphosphate. The lambs from these ewes
may be carried through another year of feeding forage and grain
differentially fertilized with superphosphate.

All practical measures will be taken to avoid parasitic infes-
tation of the animals. Fecal samples will be taken and counts
made at desirable intervals during the course of the experiment.

Future work.

Future work would include studies of intensive nitrogen ferti-
lization and the effects of liming on the nutritive value of pasture
and hay. As an immediate step toward this, small plots could be set
out to test the effect of these treatments on composition.
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SUPPLEMENT
Title: A Survey of the Mineral Deficiencies in the Coastal Plain of North Carolina

A. Farm animal studies.
1. Detailed description of symptoms observed in livestock.

2. Such studies of length of oestrus cycle as are feasible will be carried
out. Frequent observations may not be possible since almost constant
attention of an experienced worker would be required.

3. Hemoglobin levels and Ca, P, Mn, Co, Fe, Cu, protein, and phosphatase
contents of the blood will be ascertained. The determination of
hemoglobin, protein, phosphorus, and phosphztase and the preparation
of filtrates or ashes will be done at North Carolina State College.

L. Slaughter of affected animals and post-mortem examination for gross
lesions, especially parasites. Organs and bones will be shipped to
Ithaca for chemical and histological examination. Animals for slaughter
could probably be obtained from farmers in the vicinity. The mineral
mixture being fed the herd in the Hoffman Forest keeps them in reasonably
good condition.

B. Seasonal analyses of reed forage in the Hoffman Forest and Wenona.
Samples will be sent to Ithaca for trace element analysis.
C. Survey of forage crops in the Coastal Plain.

Samples of native and cultivated forage plants will be collected in close rela-
tionship to the occurrence of troubles in animals. The data will be plotted on maps,
and working closely with the Agronomy Department, the data will be used to map as accu-
rately as possible the mineral-deficient areas of the Coastal Plain section of the
state. Protein, fat, fiber, nitrogen-free extract, ash, and lignin will be determined
at the North Carolina Station.,  Mineral constituents will be determined at Ithaca.

D. Digestion trials.

Since dried forage may be unpalatible, digestion trials on native forages, such as
reeds, will probably have to be conducted with cattle grazing fenced areas, using the
lignin ratio technique. The lignin ratio technique should be compared with the stan-
dard techniques, but since such a large quantity of reed forage would be required for
steers, sheep would probably be a better test animal for this purpose.

E. Energy requirements.

If it becomes evident that lack of energy or any other factor is responsible
for the deficiency symptoms observed, the effect of appropriate supplements will be
studied.
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G, Small animal studies.

Small animal work, possibly with rabbits, will be initiated at North Carolina
State College to supplement the chemical work on forages.

6. Probable Duration of Project: 3 years
7. Date of Initiation: July 1, 1945
8. Personnel: (it/y / 1949

Name Department Relation to Project
G. H. Wise Animal Industry (Nutrition) Leader
G. Matrone U. S. Plant, Soil & Nutrition Lab. Co-leader
F. H. Smith Animal Industry (Nutrition Co-leader
F. W. Sherwood Animal Industry (Nutrition) Co-leader
W. W. G. Smart, Jr. Animal Industry (Nutrition) Assistant
Hartlee M. Baxley Animal Industry (Nutrition) Assistant
Virginia Weldon Animal Industry (Nutrition) Assistant
E. H. Hostetler Animal Industry (Animal Husbandry) Cooperator
R. L. Lovvorn Agronomy Cooperator
W. W, Woodhouse, Jr. Agronomy Cooperator
J. L. Rea, Jr. N. C. Dept. of Agriculture Cooperator
D. W. Colvard Animal Industry Adviser
K. C. Beeson U. S. Plant, 86il & Nutrition Lab. Adviser
H. L. Lucas Experimental Statistics Adviser
W. J. Peterson Agric. and Biol. Chemistry Adviser

9. Cobperation:

a. Interdepartmental

Animal Industry Department
Agronomy Department

b. Other Agencies

U. S. Plant, Soil and Nutrition Lab.
North Carolina Department of Agriculture
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10. Financial Support:

a. Proposed Budget. .7/1/49. ... to . 6/30/50. ..

ALLOCATION OF FUNDS
ITEMS Bankhead- | pymen Adams State Other Total
1. Salaries
F. H. Smith L,272
G. H. VWise 3,510
Hartlee M. Baxlley 1,392
E. G. Haywood 1,232
2. Labor 1,3310-
3. Travel 200
i ' 1,481
5. All Other 725
Total %}lh:l l+6
b. Proposed Future Budgets:
= Esti ed
Year Salaries Expenditures ;:lc‘:;.nte
1950-1951 $ 11,740 $ 1h,146
1951-1942 11,740 14,146
1952-1953 11,740 14,146

11. General Remarks:
This project was initiated under the leadership of Dr. W. J. Peterson,
who formerly was head of the Animal Nutrition Section. The outline herein is
as originally presented.
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1. Approval of Project Leaders

DateM..//,ﬁ%f ......... @x& %/M .........................
Title 2g/rtets. Corinnal, Sokeatlog (Holslion]

Chairman of Committee

) —r
/. g 4 |
Date 44Mm . ,. /. ﬂ ................. CAL Cadoraooronta oo
/ (Lu@pe. . Director, North Carolina gricultural

Experiment Station

Chief, Office of Experiment Stations
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STATE » GEAERAL
1. PROJTCT: (Fund, number, and title)s (GOASTAL PLATN NIMERALS - 852 « 4419

2. DEPARTMENTS AND COOPLRATING AGENCIES: Animel ‘Industry, Agronemy, and U, 8.
Plant, Sofl enéd Fatritien lLebhoratory, Ithsea, ¥, Y.

3, PERSONNELs @, Hatrone, J. i, Weybrew, ¥. J, Peterson, R, L, Levvern,
E. E, Hostetlar, and Virginie Weldem,

4, NATURE OF WORF AND PRINCIPAL RISULTS OF THE YEax (confidential information
should be so marked):; buring the firsi two years of werk, no clear-ent evidence
was cbtained that te fertilisstion influenced either the chemical compo=
sition or nutritive velue of suybsan forsges. In Lhe iled yesr (1947 erop),
the hays prodused en yhosphate-fertiliszed plets centsined were protein, more
phogphorus, snd nore caleiun than did the hays from the dwnndtzsﬂa.
These bays were compersd iz fseding tdels with rabbits end zheep., In diete
where the hays were supolemented with corn suger, the snisals of both speoles
sade significantly greater geins in favér of the yhesplate fertilization. When
the hays ware suprlemenitsd with sorn, a difference in fever «f ihe phosphate
fertilisation was demousirated only with the ratbits,

5, BENEFITS realized by farmers or the public through application of find~
ings, stated in dollars, bushels, or other values, where possibles

6. WORK PLANNFD FOR NEXT YEAR: Additional rebbit and lewd experiments are designed
to eveluate the factors esusing 4ifferemces in nutritive value,

* 7., PUBLICATIONS ISSUED Oit MaNUSCRIPTS PREPARED FURING THE YEAR:

Betrons, ., lovvern, B« Loy Peterson, ¥, Juy Fe H, Smith and J. 4. Veybrew,
Stulies of the Effeet of Phosphate Fertilisation on the Uomposition and

Suiritive Value of sertein Forsges for Sheep, J, inimel Poience, §, 41 ~ 51,1949.

8. APPROVED: W

Project leader Associate Director




