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.The broad objectives of the project were attained, i.e., The effects of the
macro fertiliser 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 area of trace element interactions.
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Fertilizers applied to soil could affect mineral composition of plants.
Animal response to forages grown on soils of varying fertility treatments may be
predicted from chemical analyses of plant material. Lime gave animal response not
explained by plant analysis. Calcium or Molybdenum added to soil increased Molybdenum
in plants and increased its nutritive effect as maaaured by animal growth. Molybdenum
added directly to the diet~wae ineffective. Soybean hay - soybean meal diets, rs-
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One of the factors involved was genistein. The manganese-iron interaction, first demon-
strated in plants, was shown to be similar in animals. (See back page)
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Major results & conclusions, including iundamental & Practical benefitsderived ~ (cont‘d)
The basic factor involved was the effect of manganese on the oxidation
saate of iron.
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The broad objectives of the progect 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
fartilieation were found to involve the area of trace element interactions.
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Fertilizers applied to soil eculd affect mineral composition of plants.
Animal response to forages grown on soils of varying fertility treatnants may be
predicted from chemical analyses of plant material. Line gave animal response not
explained by plant analysis. Calcium or Molybdenum added to soil increased Molybdenu-
in plants and increased its nutritive effect as measured by animal growth. Molybdenum
added directly to the diet was ineffective. Soybean hay - soybean meal diets, ra-
gardless of the fertilizer treatment, when fed to ewes and rabbits lowered fertility.
One of the factors involved was genistein. The manganese-iron interaction, first demon-
strated in plants, was shown to be similar in animals. (See back page)
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Major results & conclusions, including fundamental & Practical benefitsderived - (cont'd)
The basic factor involved was the effect of manganese on the oxidationstate of iron.
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ferent fertilizers on composition (minerals, vitamins, nitrogen and carbo- 1
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 plants and other legumes. ,Study interrelationships 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 NO
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 assays were carried out on soybean
forages from the lime x No study.
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The basic factor involved was the effect of manganese on the oxidation
state of iron.
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NORTH CAROLINA STATE COLLEGE
SCHOOL OF AGRICULTURE

RALEIGH

Department of Animal Industry December 1, 1955

MEMORANDUM TO: Dr . J. w.1>ou
Subject: Review of Project ST-BJ-2h.

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 — S2 and Bankhead-Jones — 2h. 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 continuation 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 may 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 a 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.

‘ Geor H. Wise, Head
GHW/ctw Animal Nutrition Section
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ANNUAL REPORT

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

Animal Nutrition Section

Project NO.: BankheadeJOnes ~ BJZA ~ 312
Title: Effect of ?ertilization 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; W. Woodhouse, Jr.,

W; W. G. Smart, Jr., Virginia Weldon, H. L. Lucas and G. H. Wise
Cooperation: AgrOnomy Bepertment; Institute of Statistics

EFFECT OF FERTILIZATIOM ON THE COMPOSITION AND NUTRITIVE VALUE
OF PLANTS CGMEDNLY USED FOR LIVESTOCK FEEDS

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

been compiled and studied.

No conclusions are possible at this time.
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STATE COLLEGE STATIONSCHOOL OF AGRICULTURE AND FORESTRY ' DEPARTMENT OF ANIMAL INDUSTRYAGRICULTURAL EXPERIMENT STATION ANIMAL NUTRITION SECTIONAGRICULTURAL EXTENSION SERVICERESIDENT TEACHING November 8, 1950

MEMORANDUM

TO: Dr. D. h. Colvard, Head, Department of Animal Industry

FROM: George H. his
// ‘ '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, Sherwood 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 to 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.

Gas/d1
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Burias tha'agfit tamr ywtrw, tag afiufiins inalufleg in'hhia praéaa§v'

naV$ hath Ffifib?i$t$fi ta Eng streaks mf an& fartiliaer Variahlw, phfiaw

pharau, an thrae §ypaa 9f filanxn, anyhaamn, ea@n afié @aaturm harkage.

Tha animal ifivaatiga%ians, in nfiieh thw nafiritiva valua at th& gray;

sara «vaiuazmd, hgvg bean «wnfluatfid alang awa ganerml linnt: (1)‘1if0w

uyala 5%nflimm fig satay and {a} anntrallafi foe$1ng Ind balanga expnrifimnxfi

with lambs anfi waanling yabhita. flaw fiafia indiaata that a aamprah¢nsiut

inveatigatian 1a nhiah «all, plank: Ififl unimmlm avg invalvad nfieawafikfitmm

a langwtmwm,appranmh. aimaa tha pheapharum fikufiiaa haw» rkaahwé a Wfifim

grassiva ataga, it is mxpadiamt ta inzfiimta aalaium ntafliwa at %h1a tamat



.Mgeékxek 353 .. m _ ’ Mi 2;
fiuhprafiaat i . ' ‘

a: fialéa a; anfi R3 at fihe $1§mwa§¢r fiheg ¥firm,‘filymnnth, fiarfih

fiawlim mu mm mm m the 11m amaisa. the, soil in m;

uraatia Law in this glaut nattlgnt.

,mfpggaxt Th$fi§ 1mV¢l§ mfi liafi E thrma rafiiiw

‘ gating: in a rxaaamiagd bleak éaaiga art ta aa aggleywfi. fiha truatn

mafita avg a$ fallauaa

_ ..». , ‘ .Win-"Lid; , , ». ‘ L V m Maxie—- ,3 .
flklhwlh

Furtiiiaurg/

Sana
Rummnl
fixaacaivn

y .. mam awlimtim

§/'~ $nnaal agylifiabian

fill $h¢ glafia will ha the saga langth, fiat thfi lifimé plwfifi‘wi£1'

ht a3 faat mafia aufi Eng umlimad, 63 fact. »?he diffarannaa in afwfix

ltfififfifififl$fl an attampt fia aqnulifia fihm fiafial wrap firfififififiiflfl tram

flaw fifivefitiva triatmumfiflu I ,

I ., TM xm ma mm mm»

Lfiawr will hm breaéammt avar tum ruapmmtivw plmfififl

fiabm laapmfiamm, fihé fiaflfi away, will ha amadwa at th& rang flf'la

ha 15 lb». par aura. '

Qua panmihilzty wf aging & yrwuglafiting mung Riliaw $9 rfiéfififi

tag mflnfimminatian tram afifiar plafiaa will bw invustiggteag. ’ _

I a;:;: flaring the first yagr, $911 anmwltc-



Mm m... 151 mm " ' ' . ' " L -immragmi 1 . . ‘ may; 31" ‘ 1. 1‘

iumiiimma ma 1113311111). in mii-gmmiim minimise «mi Medium”.
111m hawmaiixsg. 12min ymr mmfim mmlu 11111 km 41111111111 11“ :1: ‘ . .
w‘iadn mmwmdmg 10 11mm iii“ 11m first ymr. 111% Miami,” will, ‘ ' _
his aimlymd tar “111.1111 Maugham, mi, 11.111111111111121 911111113“ . T H

111mm. mum, 11111131111: mummimn aimi mimwmbla mam-1mm may!

1% 1111mm“ ”111 iii: 1111311111 41 1311111111 11mm intmwm 1W - f
611% Mm wing mama. TM mm“ 1:111 1121 1:1de far this mam»
1511111111 min-1mm m: mill am far 111.11%, 51115911111111, magma, ‘
Wmm mm 1m.

1131111211 mm mmum 131113 11111 mi cmmmm mmmfly

wiiii mmi “Mimi?“ 11 11mm mi 1mg“ firm 11m mimmimmfmmiw

1111112; aim-1y. 1‘1 1111 mi. 11:; mumbling, Mummy, 1111111111111 1111111111

111 1111 lira—11ml» 111111111.



HEHBBARDUE'TO: Dr. G. EL 3136, Head
Affirm}. Nutrition Section

I am returning hemith a capyof the revised project
”Effect. of Fartilizaticn and feianagemnt on the Composi»

on and Nutritiva Valua of Plants Emmy Used for Livastock
Feeds.“ This project has been approved by the foics of Earth
Carolina EXperimant Station and by 3.5.3.;A. affine of Wrimt
Stations. Attached is a. copy far your files.

D. W. Colvard, Head
Department of Animal Industry



(North (Karolina State 011111252 of ggritulhxre 211th efingixwerfng
nfthe

Qfinifiersfig of Earth Glarnlina
33%;!!!

SCHOOL OF OFFICE OF DEAN AND DIRECTOR
AGRICULTURE AND FORESTRYRESEARCH EXTENSION

RESIDENT TEACHING
AGRICULTURAL EXPERIMENT STATION January 2 , 1950

IKM’IORANDUM TO: DO We Celvard

I am returning herewith two copies of your revised project, BJZé, "Effect
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 Stations.

Very truly yours,

R. W. Cummings
Associate Director

Enclosures

, .n) “‘A y. V&



NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
' PROJECT OUTLINE

Project No. . mm ........Date
Submitted .‘ ...................
Approved ....................
Revised ......................

1. Title
Meet at mammwWon this Wham: anti flatrttm
film at Film“ ,5 y fiué for 3.1mm finds.

2. Objective (s)

a. 2am tan «fat at diummt imam” m tin mitten (limb.
rim, ”tam ma WM) «1' than plant», mm, mm,
bangs-tn (museum), mmumauuttatangiplm.

b. bm-mmtmmmmmmampum
unattaarlwt

t. tar a theMWat testimtm ma attrity an tht
mitim a: this plant-ft W m. ‘

a. rommutwmuwmmmtmmmm
am” in Maul with» atM{m mammly
2mm

to fammmtfittmmtmmiatafmpmtytmmgma
mmfimmmm

3, Reasons for Undertaking Investigations*

its initial m a!" this mmim 3112qu «at far steam «mayW
part-1&1” pinata that m grams: in W193 with tram W119 {Wisteria
a: Ftrtflmiaa an that ttmmm Wt}! a! W},Wmam tat
“spam at :mm, .2» that, te- I‘mm at Wang-
Wplot: in arm ta Wm tm ~ 5 3.“m {atW
atM ~- {3" ,thatsMpram $3.11 tn mud Writ}: mu
«twin Muaimmiampafltstnattktmm

at write at butt Witt a? tit. arm at twink!» ta ta;
mmtm mittan a! tarts“, mm “at“. mmat whim}
Mews». InthflthMMaftthmmm
at its “feet: a: ftrtfiitatim at tht rtti at “Mt? sat at that «W in
the “at!” trapem a: mutant; in plat part: 3.: want)».

It it «11 than tint ftrtutatihn titan watts that kind ma rats» a!W
sampittam. mm,mafmmtnthtntmttuma£tti
typhfmutzeh itamfiacwwtmmmattmmmsmm
WMWWWuWMtMQflmfiWWmths-
tiaa afaMfldz fang. trash attt stflllmammiamttm;
a. ma that mm: m iffaatta by «rim familiar tmtmtfi

*Including economic justification



5.

mmem

11. he that attest, if my, ere the relathre mute atmm whitish!

a, that effeete he hm men he the that -« have at the feet when!

the etehhee eetflim hat-aha an enigma he attain test: at this Mile infer-me
that an theW a! fatflheethea aha ‘ tmhmhe atW
hither at We teatime! range males.

mm text: me mt states at 111%th he the 111111 e! thhil

.tehspeemheaeatehhm fwmmlmw {tat—hehmtthetehag cite-
mthmefi. the We! mm» in tthe matte the“: ham
Briefly, with Mem,1e this earlier present let a raw ehhhtheeel ehtethem
are times in a hethheethee met with teen aI the ”with tree this earlier
preheat (”the e1 Fartilieehhen he the 311%, Mm em h -

:z a, 3* Jean. We gfifle 7 ““1 ‘3 393W%3 39h?}e

1911mm“Mmehtammtemmmhtthmmm
mtmhfi, housemate at effeat e1 fiftflihfitim he a that eastern W.
the extant ef the shim term emiheeahly tree. yew he year, hee Watt:
he hung“ in the Waterman}. methm.1t has eat been when he
Mantra whether the mmhhm he ehaeheel eehee1theem flee Mae

’ 1n Wheel Whine: er We in the Meal e1” the 11am
W1”.

ether mite 1?th whether. mmtemm tetheeheeieahmeehn
than a: 'he he witty, stage at mterhty see. he ferthlheathee. '

flame {Wee tegether right the” ehtad he the11m what he the haema-
1hr at making e111: we:W tether thee ehth eixteree hate u :2. .
W 1e eastern. there he the a need her «mine the e, V‘
he Meal Warm 1e hem er mtritin reins ea *
feeding We.

the teenage teeth—e, which he tween" 1; e1 thee emjeat, here hem We
in When with team em in wrmmmmmnm
plate ether: have tee-three the m fert131eer tram fer the each titre _
Wm; 1:313»me themephetvtartfluahetetem
sheet ea... nah Myehhah me higher he maria, «tame the
the eeyteae hey emeeeee en the . twferthhhseh theta. the M1“ at
the fintteemhenhampemehal (Wefttethteetefhheahnte
Malamute an the Withee the 151:th talee at hem threw the
$13.3?”me ”a: fiat-$.3- gifi‘flg WBQ

We:mm:

. ' ‘ , 3 great 1:: What #1113 mm
The Iete are leeeteh at tam timermm

1.6. tmmwflmmeahthmehets
m leashed 1e «tree-em law in tail a.



3"!

(a) 1135my (333 3133333 I W 31.}
% £3? mum 3m 3m 33. . ngmhzaa 3mm WNW

831%: 33333311memean
133 :1: 3311mm 31333 331 333mm

13333311313.

r Mmegmfmufly
3313 m£131& ,mwhmaim

m 1.3 W) in 3 ‘ mm 3333131133
31‘ a 13131 31’ £333 333113311333

This Warm 13W 33 133 3331333 31313,
,.;' T: (331 m 13 3 13233 3.311 3121.33 13 £311.

. , .. .. a 235.3 W31 31333 31113333113331
‘ 157W ‘ ' m £31333 313313. 1 31313 1:111 13 m1:

3! mam. 31% 331311133 33133 31' 3313W 1233W 31313
3.3 32131: 3333 5331333 13 3333133111331 W133. 3311 1333 331 {wt-1111:.
{331111133 :31 xx» 131 11-13mm 33133%» ~. ._ ”3111M:

s 111W 3111 13 1rind

1311M 33313 at 313313, 133733, 3313,. 31m, 313,,. 3111 33 333333131
331 1113.33.33 mm 1: 313313 13332331 in 133 Wu 3111 3133 13
mm. IRWM, 113111333333111313331311313 1333333313333
3113333313th 133331: 31331.

11m 11 333 £3331 3333133311 1131 333333313 331-1111331133 31.133131 3131“,
33333113133, 331 31113333 31" 133m 31:31, 311 mm 3111
13 «3313331 £33 11333 31m.111111m1 33313-33 {£31, 33133 113.3
11333, 333-31333, 3133111313. 1333., Wmm}fiummm
31131 3131133 13«mme 3331m1333331umi33m
333333101.

131311133 “1333 W3311-313, 311333113 3333111, 3111 13 why»
at I. m'mfl1m 133 £331 333.33 31‘ 3331333 313313 33 M: 133333!
13 133 «u —» 131311.33. 131133.331 31111331133 1111 is «1mm by
1331133 1.21313,W 111313 333 1133311111113 3131133.
4.; j % ,1: 3%“1313: 133 3313 mm 33 33313333 313113113311! 13 1331111313



Project No. ..................

. Probable Duration of Project: 311%M

. Date of Initiation: W

. Personnel:

Name Department Relation to Project
22*. at... 3W am Mr; {mam} W
a. a. gram: WW{magma way-m:-
31. Wham m3. rm 36:11 W fiatfim

E. w‘”3*‘ihfir Jr‘ frag
a. a, at m, Jr. mm. W17 (momma)

, . , o {wwam}
mama“

' {mmum}

. Cooperation:

a. Interdepartmental

b. Other Agencies
a. 35%.: mm, 3&1 m fixation mm, m. m tart



Mia-$.124 Project No..'. . .' ..............

10. Financial Support:

a. Proposed Budget2W..... to éjfi/S'Q . .

ALLOCATION OF FUNDS
ITEMS Baillilgsad- Purnell Adams State Other Total

1. Salaries 33m
Stfifigw ’ 1,1530

mm (So
M wrirfl a» ~ ‘ ‘7 133%
as.W m

2. Labor 1% 1% ‘

3. Travel

4' Egfigfiifit 8‘ see an .

5. All Other {transl-’ 29 29
gamma}

Total £360 kgm

. Proposed Future Budgets:

Year Salaries Exngfi‘tlures Efirgfigd

3.932.351 3,959 Mas

2952-1953 am was
1953-“19’fi 335% £369
Wfifi 333% 13369

11. General Remarks:



. Approval of Project Leaders

. Approval of Director

5 Project N0.'%3-H: )9. $3 . A

SIGNATURES OF APPROVAL

Date. .9964. [33,. Off/l ......

Date ........................



1.

2..

3.

5.

7.

I AGRICULTURAL EXPERIMENT STATION
!
’- ANNUAL PROGRESS“; REWRT, FEDERAL-GRANT PROJECTS, 19‘”

(Three copies to be given to the CBS examiner)

PROJECT: Fund, number, and title): it *3;me ,gms, Efli-siiz,
ifM? i}? iiflfiii‘i’i’ifl sis mwsi"5fi ii iiii smssm’rs iii} ifli‘i “Kim
W iW’ii 1! WW iii: Wsiiiiisi ifiiiii ’
DEPARTWTS AND ooosmssnss AGENCIES: is ismm if
swim”, this W; iii: sass isiiiiiss WW. Sim, isms m.
Pmsomm; 3‘. is fir; s. Mia, is km; W.7: imiim, 3h;
yim gm; fisfisfism’ 031's; 3% is W“ 3“ at gas ii”.
NATURE OF WORK AND PRINCIPAL RESUMES OF THE YEAR (Confident is]. information
should be so marked-M iii -» mum ii“ iii ., > ' <‘ “ ‘
swim}. mm ism ism swim

isms-sum is“ im sass isla- crisis as sismWM ms is

is missus isms isis assists; swims sis isiss Miss sisW
gm summits.

BENEFITS realized by farmers or the public through applicatidn of findings,
stated in dollars, bushels, or other values, where possible;
is swim mimiiss ii iii isms: is sits-iii» “iii' ismi’iis
sis miisisiis is ihsi ism sisiiss minis}: maiisssiis intimiss
swim is! sflssis ii fitiiiiiiis is mums

WORK PLQNNED FOR NEXT YEAR:
isms“ ss smiiisi ii iii isssss’i Willis

PUBLICATIONS ISSUED OB MANUSQRIPTS Pfifi’mD DURING m YEAR:
Him.

, APPROVED:fA};W
Profsct Leader. Director.



112121 91101111 mmcmrm 1111mm 319111131
pangcr 0611111

1311)th ”(NW33.11%. :1» ”a
Hate

8111311131 in “with;
Apprfi?fifioalytutpafii ‘
fifififiéfi. iififlflifl§§§§

1. Titlaa Effeat 9f Fartilizatian and flan1gam¢nt an the Gampaaitinn anfi
Nu$rit1ve Value 9! Plants Gammonly ”sad far Liveateak Faadai

a. thaotivw(a) of Subprajeet:

«(1) Th study the effeet at ditfarant fartilizaru an tha
aompositian (minsrala, vitamins, nitragen and carbahyflratas)
of whale plants, acybaana, laspadeza, bull grass (Paapalum
Bescianum), ryu grass and related forage plants.

(2) Tb make sim1lar'eGMpasitian studiaa an vari¢us gggfig
of soybean plants and othar legume$« ‘

(3) To sum the intmalationshipa of fartfilimtian and
maturity on the‘eampoaitien of the plants undar studya

(1.») 1'0 detamfina at definita mmm thrcmghaut m grazing
aaaaan the ahangaa in ahamical compositian 6f graaed forages
diffarantially fertilized.

(5) To study tha nutritive characteriatiaa of 1h1 plants by
feeding and metabalism studiea with laberatony animala.

3. Raaaona for findertaking Invaatigatiana

The initial phaae of this invaatigaticn 31ng1aa Gut for speaial
stufiy thase partiaular planta that are grawn in connaation 1111
Praject 552 - 1119 (Influence of Fertilizatian an tha Hufirifi
tienal 3uality af Forage), which emphafiiZes the responses 9!
farm animala, prinnipally aheap, ta forages grewu an diffsranw
tiallymphoaphatad plota. In arder to afitfiblifih a mare campram
han31Ve baaia f0: appraisal of animal responaea, tfli§_§reaant
praject will be cancerneé primarily with mare extaasiva studiaa
af the chamical campaaitian 0f the $111 faeda.

TD arriva at basig infermation aoneerning thg affaat er rarw
tilimatian on tha nutritiva campositien gr foragas, datailad
studies are nfiedod an individual farage speeiaa; ‘In aanjun11
tian with this phasa 0f th1 atndy an «valuatian at tha effaata'
cf fartilizatian on thfi rate cf maturity and on the ahamga in
the relative prepartiona cf nutrients in plant parts is
dfifiirabl3l

It 11 well knawn that 1111111111101 often 111@011 the kind and
ratio of spea1es in 11x16 pasturas. Nanetha1aas, many 91 1h»
data 1n'the literature ara of the type £ram*&hiah11 1a 11*



Wfijfia‘t HE} c VW%V?13$“:

VVVaihlV to VVVVVVVV the foact Vf‘erViliVVtiVV an VhV VhVVgV
1V;thVViVVl VVVVVVitiVV fVVV VVV foVVt Vf VhV trVVtVVVt an
VVV VVVVVVVVVVV at V VpVVVfiV fVVVVVV VVVh VVta Vtill lVVVV
VVVVVVVVVV bVViV VVVVViVVV:

(a) Vhth VIVVV VVVViVVVV VVV VVVVVVVV Vy*VVriVVV erViliVVr
VVVVVVVVVV?
(b) TV what VVVVVV, if any, VVV VVV erVtiVV VVVVVVV Vf
VVVViVVVa VVdifiVV?
(V) VVVV VVEVVVV VV thV VVVVVVV in the VlVVt VVVVVVVVVV VVVV
VV thV fVVV VVIVV? O
ThV VtVViVa VthiVVV theiV VVV VVViVVVV he VVtViV VVVV Vf thiV
bVViV ianrVVtiVV on VVV foact 0f fartilizatimn and VV-:, '
VVVtVl trVVtVVVVsen VthVVtVViniVV Vf VVriVVV iVViViVVal
erVVV VVVVVVVV

AV VVVVVVVV mark and VVVVVVV VVVVVV Vf inVVVtiVVtiVVV in thV fiVld 0f VhiV VerVVtt

ThiV pVVjVVV 1V V VuthiVVtV fer VV-VVrlin VVV (342% m V12)
Vhth 1V bVng disdmfitiflflVdV ThV VtVfiV Vf anVlVdVV.iV hhiV
field up tV 1953 VVV VVVVVVVV brinly, with VVVVVVVVVV, in
this VVVlVVV perVVt and V VVV VVVitiVVVl VitVtiVVV VrV VVVVV
Vin V VVbliVVtiVV VVVlng with VVVV Vf the VVVVltV tram thia
VVrlin VerVVt (”TVV EffVVt Vf FVrtiliVVtiVV VV thV HVVVVVVV,
EalViVV VVV FVVVVthVV flantVntV of PVVVVVV HVVVVVV“, JVVVV AVVVV
3V9. VVTVRVVFV 39t8VLV85$V 19V7)V

BVth the VVVVlVV VVVVVVVVV in VVV VerVmVntiVan VVVVV and
tVVVV, VV th unpublthVd, VVVVVVVVVVV an foVVt Vf fertili$&*
tiVV VV V VVVVV VVVVVVV VVVVVVV. The VVVVnt Vf thV foVVVV
VVriVV VVVVVVVerly frVV yVVr VV VVVV, VVV VVVVVVthy to VVVVVVV
iV VVV VVVVVVVIVVVVVL VVVVitiVVVV It VVV VVV VVVV VVVViVlV tV
VVVVVViVV VVVVVVV VVV VltVthiVVV in chVViVVl VVVVVVVVVVV
VVVVltVV frVV VVVVVVV 1V VVtVViVVl VVVVVVitiVn Vr VhVVVVV in
-VhV VVVViVVl VVVVVVVVVV VV'VVV diferVnV VVVVVVV.

VVVVV VVVuits VVVV thiV VVVJVVV VVVV VVVVV ViferVVVVV in VVV
VhVViVVl VVVVVVitiVV Vf lVVVVdVVV VVV to VVriVVy, VtVVV Vf
VVVVVVVV VVV tV ertiliVVtiVVV

ThVVV findinga VVVVVVVV with VVVVV VitVd in VVV litVrVVurV
.VVinV VV thV dVVierility Vf VVVVVVV Vith VVVV VVVViVV thth
VVVV with ViVVVVVV VVVh_VV VVVVVVLV VVVVV in VVVtVrVVV VVVVV
1V VlVV V VVVV fGXVQQVEQViflg thV aigViViVVVVe Vf VVVVVVV in ahamifial
VVVVVVVVVVV 1V VVVVV Vf VVVVVVVVV VVEVV VV VVVVVVVVVV by cVVVVVllVV
fVVdiVV VVVVVVVVVVVI
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(a)

’(b)

(a)?

’ “‘" //\\
l. Phosyhafied va¢ nigypfi/: \

Pra§aah Ha.*§43¢.79%i3..

Tha feraga apamiea, aanmaratad in Objaativa 1 9f thin prajaet,
havu baéa grown in.eann9ction.with Praject 352 * A11? in .
differantiallywphosphatamrertiliaad plots whiah have reeeivad
ths samg fertilizer treatments far tha yaat fiva grawing aaaaonaeIn tha thirdrcrep yuar, the phaaphatgmfartilizad plata graduaadaoyhaan hay which wag higher in prmtein, ealciua and phaapheruathan the saybeaa hay prmdueed on the aanpheaphataafertilizadpleta. The rasalts bf tha firat two years hava bean gublished(”Studi» f thg Effact of Phasphatw Fartilizatian on the

‘ ‘ - flutritive Value of Cartain Foragea for $haep5"
g5 Al*5l. 19h9).

The plant materials naedad
_ own in canneetion with Project

v vatad at tha Tidawatar ExparimantalFarm at Plymnu ' ‘ “a Eladam soil an which tha$e plats
1\ aw in fimil phasphcrua.

gaa&ti0n g; , “Vv W7

Fartiliaation: The fa .1 . iable 13 yhcaphgrus; A3 naaflad,efilcium, potaaaium a . ' en are equ&liz&d aaraga all platan
Fiald laxaut: (Sea figurfifi I and II)

(1) Sazbgana £33 h :1 Tha soy w r hay-w*11 be grown on
fields Hi and Hg n & ran§wmiaed b a" éesign canaiating 9f a
total of six repliaatians. '

(2) Bull ggasa: Sons natxva bull grass will be aligned to gran
in aaah of the aix rapliaatians daaaribed abcve and fiegarat&dfar analyaia.

(3) $§§&;§& gzg sagas: This graas will be grwwn frcm aarlyf l to late spring anxfialda 01, G‘, 33 and F1 and,Fz (net
ahawn in diagram) in_a randamiaad b nah éesign eansia‘ing of atotal 9f four replicatiens.~

(A) L I-ada": 'Thia legume will be grown on twa p$fiture filets,
F1 and F; aunt ahwwn in diagram) fram latfi wiufiar to fall;

(5) §QE§§§B§.§QE.E§fi§EE§§: Graaed seybeana will be obtained framGl’ G2 and G3 from lata fipring t0 fall. ‘
(5) $3333 Corn will ha grawn in E3 in twa repliaatiane.
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6.

7.

8.

Prajflat N00 §$J%w?wéi'gs . i v: as. t a a

‘Wutlina 0f Prumaénre m Gunt‘d.'

2. Pura‘a, ales a; faraga a':ntaa This seaond phasa will supplémmnt agranaw
' mic inv$stigatians at new feragg plants. A study will ha made

a! aamfioaitian and nutritive valna 0f para apeaiaa fram gardaa
plata in which such faatars as gaagraphieal lacatian, Wail iypa
ané fertility, fartilisar and managamamtal treatmanta andjmfltaraw
logieal conditians ara censidarefi.

ahmmial 60 a All aamplefi will b0 driwfi at
\aubaequanhly graand.ana bottled far ahamical

garts of manta, 3.0mm, pads, WWW, 0m” will $0
he and we 53?: The number m: planta inmhad in the magma ‘

Will a o be rwéa:£.d In thia mann0r, it will b0 pasaible to .,
ealc te tag/*rwortighq of the Variaus Warts he tbs whale plant.
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—\_\ \/Influence of Phosphate Fertilization on the Composition and Nutritive‘\:>
Value of Forages.

PROJECT:
/"./“ "‘vfli.’

COOPERATING AGENCIES: U. 8. 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
May 23, l9h9

By. G. matrone

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. When necessary, the pasture grazing is supplemented with corn and with
soybean hay, which also are differentially fertilized. During the two years 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
receivedsuperphosphate 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
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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. When 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
explained 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 phosphate—fertilized hays cannot be explained by chemical composition. In
other experiments with sheep and rabbits, no evidence was obtained that the protein
quality and the availability of the phOSphorus in these hays were different.
Further experiments are being conducted to evaluate the differences.

The results reported here show clearly the necessity of longuterm 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 SOYBEAN HAY AND CORN GRAIN

O'Fertilizatign_

I , II pifference

Crop Year Crop P205 N0 P205 I,* II

l9h5 Y Soybean hay lbs./acre 2,00 H 1,000 + l;000

191.6 Soybean Hay lbs. /acre 2,000 1,000 + 1,000

l9h7 Soybean Hay lbs./acre 3,300 1,300 + 2,000

Corn bu./acre 60 30 + 30

1948 Soybean Hay lbs./a0re 2,800 1,200 + 1,600

Corn bu. /acre 50 25 + 25
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N umber of Project2> T. V. A. 20 (Supplement)

Name of ?roject: T..V. A. Phosphate-Lime Pasture Experiment

Leaders: W. W} Woodhouse, Jr.

Cooperators: Department of Agronomy of the N. C. Agricultural Experiment Station
and the Tennessee Valley Authoritv.v

Location: A privately owned farm in either Haywood or Jackson Counties.

Soil type: Halewood loam

Date begun: Sorinr, 1958, s

Object: To determine the relative efficiency of triple superphosphate, calcium
metaphosphate and.fused rock nhosphate at different P 05 levels in
combination with different amounts of dolomitic limestone in the pro-
duction of pasture grasses on one of the dominant upland pasture soils
of the mountain area; and to determine the efficiency of triple super-
phosphate and limestone when used with or'without nitrogen and with or .
Without potash at different P205 levels in the production of pasture ' .
grasses on this same soil. ‘

Method of Procedure: A suitable uniiorn area of the Halewood loam soil type of moderate
‘ and uniform slop‘ is to be selected and prepared in the spring of

1938. If possible, a field new 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 sod. The fertilizer and lime treatments will be made and
the sod be allowed to grow and become thoroughly established.
Yields will be taken for the first time in 1959.

9

To secure yields, the'erass will he cut with a power mower
with pan attachment. These clippinsS‘will be made at intervals
during the grazing season as often as the grass reaches about 4
inches in height. The entire plat will be harvested with the
exception of buffer spaces. After each clippine, all buffer
spaces will be clipped with the same machine and discarded.

Green weights will be taken in the field and samples will be
secured for determinations of dry'weiaht and for chemical analysis.

Size of plats: 1/200 acre

Sources of nitrogen: 75% from sulphate of ammonia
25% from nitrate of soda

Source of potash: Muriate of potash

‘ h
i A. 2, J his,
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Source of limestone: Finely srouné dolomitic limestone

Plan of Experiment

Basis of all fertilizer treatments is 400 lbs. per acre

Field A

The applications of both fertilizer and lime are to be made on this field once
every 3 years. Wherever fertilizer and limestone are to be used on the field, the
fertilizer is to be mixed with 1000 pounds per acre of limestone; that is, if the plat
is to receive 1000 mounds per acre of limestone, the limestone will be mixed with the
fertilizer. If the plat is to receive 4000 pounds per acre of limestone, 1000 sounds
of it will be mixed with the fertilizer and the remaining 3000 nounfis of limestone till
be applied senerately.

Treatments

Plat No. Analysis Source of phosphate Dclomitic limestone

1 0-0-0 No phosphate None
2 0-0-0 " 1000 lbs.
5 0-0-0 " 2000 "
4 0-0-0 " 4000 "
5 0-16-0 Triple superphosphate None
6 0-16-0 " 1000 lbs.
7 0-16-0 " 2000 "'
8 0-16o0 " 4000 “
9 0—16-0 Calcium metaphosphate None

10 0-16-0 " 1000 "
ll 0-16-0. " 2000 "
12 0-16-0 " 4000 "
13 0-16—0 Fused, phosnhate None '
14 0-10—0 " 1000 "
15 0-16—0 " 2000 ”
16 0-16-0 " 4000 "
l7 0—24-0 Triple sunerohosphete None
18 0—24-0 " 1000 "
19 0-24—0 " 2000 "
20 0-24—0 " 4000 "
21 0-24-0 Calcium metaohosphete “one
22 0-24-0 " ‘ 1000 lbs.
25 0-24-0 " 2000 "
24L 0-24—0 ” 4.000 "'
25 0-24-0 Fused phosphate None
26 0-24-0 " 1000 lbs.
27 0-24-0 " 2000 lbs.
28 . 0-24-0 " 4000 lbs.
29 0-32-0 Triple superphosphate None
50 0-32—0 " 1000 lbs.
51 0-52—0 " 2000 lbs.
32 0-52-0 ” 4000 "
35 0-52-0 Calcium metaeiosphate None
34 0- - " '
55 ., 888836 0-52-0 " 4000 "

These treatments will be replicated 3 times at random.
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(confiinued)
Plat No. Analysis Source of phosphate A Dolomitic limestone

37 ' 0-52-0 Fused phosphate lione
38 0—32e0 " 1000 lbs.
39 0—32-0 " 2000 "
40 0n32-O ‘ ." 4000 "

Field B

Ground dolomitic limestone is %o be mixed with the fertilizer at the
500 pounds per ton of nixeure. This entire field will receive an inifiiel

rrate of
treatment of

1500 pounes per acre of ground dolomitie limestone.

Treatments

Plat No. Analxsis Source of phosphate

1 0~0-O Triple supernhosnhate2 0-0-4 . 2; I!
3 4-0—0 “ “
4 4-0-4 rfi rfi "
5 0-8-0 Q” r W
6 043-4 Ml "
7 4-8-0éfi? \ "
8 43-8-4 (”fig *1
9 OwlZ-O g W ”

10 042-4: M , "
11 4-12-0 mi} ‘ "
12 4-12-4 emfi‘ "
15 ' 0-16-0 9°
14 0-16—4 "
15 4~16~O "
v16 4-15-4 . "

These treatments fie be replicated 2 times at random.
The above applications are fie be made annually.
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.GENERAL SUEMARY OF TOTAL YIELD

As in the preceding year limestone is the outstanding factor in increasing
a»

of calcium- and, isva netthe yield of total dry matter,- of nitrogen, of

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 maximum yields 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 thSphorus 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 inf »
acreased slightly the yield of total ash and more definitely for 24 to 32 percent
phosphate. ,

All increnents 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 than 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

vsuper~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 general the difference in total phOSphorns due to the type of phosphate

carrier used was not great. Calcium metaphosphate was slightly snperior to
either triple superphosphate or fused phosphate. In yields none of the

types of phOSphate produced any significantly greater amount.



Total 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.

All phosphate applications markedly increased the yield of nitrogen

over the no phosphate plots and 32 per cent phosphate was better than 16‘

per cent in increasing the yield. 0
ads

- Fused phosphate,‘ in contrast ofl4metaphosphate last year, produced

larger yields of nitrogen than triple~superphosphate. Calcium metaphos- V

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

mean total ash markedly over that from the unlined plots. Two thousand

pounds per acre still further increased the total ash. .The yield of asthrom

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 crep. 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 Calcium:

The application of 1,000 to 2,000 pounds of limestone per acre gave

marked increases in the total yield of calcium. Four thousand pounds of

limestone did not result in any additional increase.



The increasing increments of phosphate applied from none to 32% gave.

small non—significant increases in total calcium except for the increment of

24 to 32% where increased yield was significant. This practically confirms

previous results. I

Fused phosphate proved to be definitely superior to triple phosphate in

increasing 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 unlined plots resulted

from the application of 1;000 pounds of limestone. The 2,000 pound appli~

cation gays a smaller but highly significant increase over the 1000 pound

treatment. There was practically no difference between the results from the

2000 and 4000 pound applications. '

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' and

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 great,- calcium metaphosphate being slightly superior in this re-

spect, thus cenfirming previous results.

iiiiee4gijpeent «wee,
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Corn is more extensively grown in this State than 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 poUnds 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 making the 40 to 55 pounds gain on soybeans.
Soybeans are quite adapted to the eastern part of the State and yields are good.

Efléi;;aeli
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 riboflavin 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.

l. The work and data obtained to date form the basis for a critical 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 a basic rat growth method adds an improved tool
in the hands 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.

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

5. In recent years,( for example, vitamin B- (peridoxine) and pantothenic
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 balancing 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.

7. 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 and well-being in farm animals. In fact, all recent knowledge and advances
in this field emphasize the importance of this vitamin for all bodily functions.
Indeed, much of the pellagra observed in the South is complicated by riboflavin
‘deficiency.

‘ ‘1' ..
a New. a a 4N4" mammal, r 'lhn—_—._/
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Tka farfiilizatian af Halawwafl‘mauntain wail, yaatura lama, wifih
Varfiaua amwunts at limgatane anfi thraa tyyafi af Wfifi'nhaaphataa, triyla Suwarw
yhfiafiagts, faaad.phua§hata anfi aalaium‘mgtaphaayfififiag firmfiaeafi the ffillfiufing
inaraaasfl yialfi par aara a? gaatura fax twa yaara: 7§?'§ammfi$ af firy fifiliéfi
(fixnluxiva a? wafisr), 154,yaafifl$ a? prmtkin, 7&5 pounéa fif aalcium, &.@annfia
fif ykagyharua &ufi 9.567‘grgn gar aawa aarmtana. Thia imaraaaafi aarekaaa gar
aart wéxl aarry a l®$fi 1b, gtaer é ufiakfi an fi fully afiaanafia aaratana intakfi
withaut aay‘¢th$r figura$.*

whara wag alga an iaarfiaaa in faaéing'nufiriaatfi in tha hawfiaga avg fia
fartilifigiiaa. $hfi pauada iaeraaaa 1a gar tan af hay are: 5a5 fifiunfia ymataim,
l.ymnmé amlaium, 1.5 paunéa yhfiapharua and *:%a&\m&axagra&g mf aaratana. whiah
will aarry a zaaa 19¢ ataar fi éayfi witfiaut any atfiar aaamaa w? aaxntana;*

a@maifiaring that Kalawfiaé anfi a fiimilar laam {fifiyavillQJ aaflgtifiuta
75% mi fina gastuma ana.maaflaw‘mfiuatain lama, tha abava waaulta fihaw'what tha
fflnmar aaa afififlfiplifih by prepay practiaaa. Ea flan iaaraaaa tha grafiein, Kim»
»and yhaayfiarua a3 wall a3 $ha eawctana aaafiamt af hifi gaatura grasfiaa ané‘maaéfiw
hay far big livafitaak hy tha afiyliaatiafl.af limaztwmm fiflfi fianaaatratmé phaayhata
faréilimar* ‘ ' ' ' -

whus big livaatmfik viii mat fig imyavarighaé %y laak af fihasa m&naral$ ‘
fiflfi gags n$¢a$aary vitamin in wflieh.fartiliwafl graafiafi ara 3a rich. 2% wili flat
ha 50 naaafifiary ta raga mifiaral mxxturam.

*Thia mafialt 1a far tha fir? fiummar a? £941“ yar thé yraaefiing.yaar
zha iaaraaaad aarw$ane was twa anfi anamhaif timaa am graat, that 1%, a lflflfi‘
pfiuma ataar waulé Ea earwiad lfi m9$ka an an aarm ¢f fiastura graaa' ax almaa$
$w¢ waaka an a tan 9? hay.

”W; x‘1
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Comparison of 1939 and 194g Results-v
Pasture Fertilization Experiment

. i ' .jfyfg m-g gr fif tereeréewtee £3.

Field A

General Mean Std. Dev? ' Coefi‘ Vav. 'w . w WWW?— !
1939 1940 1939 ‘ '1940 1939 1940

Total yield dry matter 755 1135 120 130 15.9 11.5
t N. in dry matter 2.63 2.68 0.17 0.14 6.4 5.4
Total yield N 20.0 30.8 3.9 4.4 19.4 14.4
t P in dry matter 0.32 0.33«. 0.02 0.012 7.3 3.7
Total yield P ,2.43 3.75 . 0.46 0.46 18.8 12.3 1
1 Ash in dry matter 6.14 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
1 0a in dry matter 0.87 0.85 0.08 0.08 8.8 10.1
Total yield Ca 6.6 9.6 1.2 1.3 18.7 13.8

Field B a

Total yield dry matter 874 1262 108 215 12.3 17.0
fiN. in dry matter 2.67 2.78 0.13 0.07 5.0 2.5
Total yield N - 23.3 35.2 2.8 6.3 1149 18.0
1 P in dry matter 0.34 0.37\\ 0.04 0.02 12.1 5.1 '
Total yield P 2.95 4.73 0.23 0.83 7.8 17.9 4
1 Ash in dry matter 6.29 7.66 0.40 0.25 6.4 3.3
Total yield ash 54.8 96.7 513 14.9 9.6 15.4
1 Ca in dry matter 0.86 0.78 0.05 0.04 6.4 4.5 - 1
Total yield Ca 7.5 969 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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NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
PROJECT OUTLINE

Project No. S52-rr-Ai19 .........Date
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1.13fle Study of the Effect of Fertilization on the Nutritional Quality
of Forage

2.(flflecfive(s) (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.r
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 cats
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 reguired. 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 differenr
tially fertilized with superphosphate is harvested, 10 pairs of
wether lambs will be selected 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
carcass 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 hayhoats~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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SUPPEEMENT

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, Mh, 00, 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 College.

A. Slaughter of affected animals and postemortEm 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 accur
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 read forage would be required for
steers, sheep would probably be a better test animal for this purpose.

B. 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:(Ju/o/ 4 M?7 I

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. iii. 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. N. Woodhouse, Jr. Agronomy Cooperator
J. L. Rea, Jr. N. 0. Dept. of Agriculture Cooperator
D. W. Colvard Animal Industry Adviser
K. C. Beeson U. 8. Plant, soil & Nutrition Lab. Adviser
H. L. Lucas Phiperimental Statistics Adviser
W. J ._ Peterson Agric. and Biol. Chemistry Adviser

9. Cooperation:

a. Interdepartmental
Animal Industry Department
Agronomy Department

b. Other Agencies
U. S. Plant, Soil and Nutrition Lab.
North Carolina Department of Agriculture



4 Project No.. . 352:1'TAil9. . . .

10. Financial Support:

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

ALLOCATION OF FUNDS
ITEMS B331Ell‘fgd' Purnell Adams State Other Total

1. Salaries
F. H. Smith ’ 141,272

Hartlee M. Baxley 1,392
E. G. Haywood 1,232

2. Labor 1,331+

3. Travel 200

4' Erma? & ' 1,1181

5. All Other - 725

Total s1u,146

b. Proposed Future Budgets:

. T t 1 ‘ E t‘ tedYear Salarxes Expegdaures inflhie

1950-1951 93 11,740 5 111,146
19 51-1952 11,740 11,116
1952-1953 _ ll ,740 115,, 111.6

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 origiriall;r presented.
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SIGNATURES OF APPROVAL

1. Approval of Project Leaders

MM- 4. [#2 ......... ..... 1..a/m.........................

..

)

Date ...............................................................................

4. Approval of Director

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

Date ...............................................................................
Chief, Office of Experiment Stations
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