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CSAFTm X 

nraRODucnoN 

Xbe prisbclpel reasoos for tills study vere to determixie the 

yields of alfalfa inder the levels of loanaecsaeixt as practiced ty 

farmers in Putoam CkAsxl^ and to determisae the potentials for 

Ineraaslng the yields hy additional appUeations of fertilizer. Bo 

attenpt vas sade to measure all management practices tised ty Futnaa 

Ckamty ftomers in alfalfa production. Sowever^ ganaral cftwerrations 

vere made during the growing saason and certain variahles vere 

measured and related to yield. Ho attempt vas made to determine the 

martTOBn production of alfalfa uoder optimum ccDdltlons and a high 

level of maaagement on the sous studied. 

WLthin a given envircnoMast the sueoess or fsllure of alfalfa 

is dependent upon the «iHn« the farmer. 

With few emeoptians^ the nutritive elemsBts repilred for the paroduction 

€Kf alfelfa must etth**?* he supplied through reserves in the or 

additions to the soil. With these things in Mnfl this study vas 

designed to detexmine some of the effects of some soil properties^ 

veathar^ and warn managerial poraetieea upon yields of alfalfa over a 

period of time. 



CHAPTER H ' 

ummjBE mnm 

A* SQTT' RRcyrnTiTn^rag tor 

Scientists henre slioim that the nutrition of plants is vety 

coeqplex and affected hy mdot factors hesidas the nutrients themselves. 

Xt is for this reason that a hdef diaeussioo of i3m soil refoixeBMiits 

for alfalfa is necessary. 

According to Parhs {22), the choice of soil determines to a 

great extent the yield potential of alfalfa. Alfalfa is a deep-rooted 

legume enl grora heat In a deep, veil-drained^ veil-aerated sodLl idiioh 

unially has red to hrcnm sdhsoil. 

Klaner(3) states that alfalfa has a daep tsgroot aysteoi that 

r^EUires more soil oacyg^ than meny foan&i plants. These conditians 

can he found in vell-eerabed soils that do not hare a hicdi voter table 

a restrictive layer. If conditioos faror deep 

root penetration, alfalfa is more productive even during dry periods 

than Shalloir rooted crops. Zt is, therefore, best to ̂ lect soils that 

mm deep and veil-drained for estahUahoent of nev alfalfa aeedinga. 

B. ESamiSBMEST OF AXFAIFA STANDS 

Davis(?) has said that the most important factor in successful 

alfalfa production is the estabUsfament of a good stand. He gave ten 

rulas to fdUcsr for successful estahUshment of an alAidfa stand. 
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BLaser (3) has said^ "It is saoefidkat easier to estaBLiah stwo&s 

of alfalfa than of other sam11*aee4ed forasa crop legMweaj hovever^ 

alfalfa demanflB a rather iqpeciflc root eexvlronaent* Be also Bsve aona 

rules for successful estahUshnent of alfalfa. 

PaB&axsrass Tamer(l^) Biehcp and Turner (2)gare ei£^ 

rules to he followed for successful alfalfa production. They a3?es 

X. Select land suitahle for alfalfa. 

2. Prepare a conpaet, veed*free seedbed. 

3. Select a hlgh<<^el&Lng« vlnter'^iaxdar varletgr. 

h. i^pply line in adequate quantity. 

5* Vse an adequate anowxt of the riglst Mud of feridliter* 

6m Zzioculate aeed properly. 

7. Do the seeding Joh right. 

8. Manage the stand carefully. 

c. masLSzmm milzm33o 

Xn field ons conducted by Biabop Turner (2)^ alfalfa 

yields vera ̂ y><ynieBtrt as such as 30^ to Tsy — fertilizer appXica** 

tions. 

Xn ejQperinents by I^ks(12)^ th^re vas little response froan 

ajpj^Lying a topdressing of fertilizer in the first spring foUoulng a fall 

seeding. In ncMt oaees# spring topdresslzig on alfalfa should start after 

the first prodiiction yeer. 

Wedin^ Burger Ahlgrcn (l8)found increases in forsge yield 

from high retes of fertilizer vere most evident on acll types whicdi hsd 

lower productivity ratine^. 
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Btirers and Cblroggo (l^i) of Indiana^ found the loneevlty of 

an alfalfa stand depended mare upon potaaslvsn fertilization than upon 

phot^phcxrus feitillzatlco# esreo ofM* of the soils in their 

eaperisient vas lotr in snrailahle phoi^ihon:^. 

Chrisl^(^) stated that regular annufld. i^sUcatioos of potash 

phoflophate are hesr to a thick# vigorous stand of **> 'P*- A 

yield of four taoz per acre of alfalfa rancnres i(8 pounds of and 

IdO pounds of potash. 

Siiris(5)has said# "A ton of alf&U^ hay reaoares ad^oot 10 

pounds of pbosphocrie acid# kO pounds of pc^uu^# SQ pounds of calcium 

and of 

Gervig(8)stated that after the first seasen nitarogen ̂ pplioatiaiui 

tended to discourage nitrogen fixation# to deezease yield and stand# and 

to increase veed ccnpetition. He also found a ?0-paund li^plicatioa of 

PgOjto 0.ay.fter thr« tn sou.tortl.« «ai» ». 

applications# on the other hand# proved to ha of no 

value and actually decreased yields over a five-year pearlod. 1!be 

detrlsMstal effects of high piuMiphoras traataaants vere believed to he 

the result of a deficiency of eleoenbs. Xn his eapMrlment# Gervig 

found that tdxsre no potaSh vas applied# deficiency of potassim vas 

responsible for loss of 9^ of stand over a five-year period. He 

further stated that an application of 200 pounds of 1^0 per acre is 

needed to insure maxtnaatt yields. 

MaoGrc^^# Brounell# and Helson (lO) found topdreasing vith 

xtl'teogan of little value in alfalfa production, awmiai 

applications of phosphate and potash vith a moderate amcnaot placed on 
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tbe field «t; seeding tdUoe vas of laocre value th«x a large initial 

aa^plicatiaa vith no aimual aps^licatioiis. Sbere vas little difference 

t>etiRM» aiiiiillcatians of fertilizer in tbe spring and in Urn fall until 

the stand vas about three years old. After three years the spring 

appHcatiaa aeened to be anre fcrorable* Shey expressed the cpinion 

that edeqnate fertilization resulted in more efficient vtHization of 

soil moisture. 

In experiments by Kelson and UacGregor(U)# there vas no 

significant difference in yield betseea fall spring applications 

of fertilizer in eight fertilizer treatmects studied over a three-year 

period. Hii^st total yield for iim three-year period (13*52 tons) 

vas obtained vith 1^000 pounds o£ 0-i20-20 fertilizer applied in the 

spring before seeding plus 200 pounds of 5-20-20 topdressing for the 

second and third cirop years. Vith the sane initial treatment but a 

topdressiag of 200 pounds of 0-20-20 fertilizer annually^ the yield for 

a ttiree year period vas 13.2t^ tons« indicating that the inclusion of^e 

nitrogen bad no significant effect. Phe yield cf the unfertilized chede 

plot vas 9*^ tons per acre. Annual topdressings appeared to be most 

efficientf especially in tbe application of potassium. 

HLaser (3) stated that eastern soils are too lov in phosphorus^ 

potassliattf and boron to grov good alfalfa. Bovever* he found vbn these 

vere added the yields of alfalfa vere greatly increaaed. 

Parks and cnupaaa (13) found llwrtng to a pH of 7*0 to 7.3 increased 

alfalfa yields. In the^ experiment conparisons vere made on a Maury soil 
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vltli a pH of 6m3 and limed to 7*0-7«3* Fbospboarus and potasslxss vere 

applied at tmifora rates. Orer a fire-^ear period the plots limed to 

the hic^ pH level iduwed a 3*3 ton^peer'-eore inoreaae in yield over 

the wnHmpd plot. At the end of the five year period the stands on the 

plots vith the hifffaieee pH vere Bush better Hmx l^aosa of the 

plots. 

Saris(5) stated that lime should he applied to bring the soil 

vlthin a pE ranee of 6,Q to 7*0. 

n* Esmogs smtx or AirAirA ih fuxkam ooom,massassE 

A cAody of alfalfa production in Putnaaa Coooty^ Tennesaee vas 

condticted in 1938* ^st of the faonaers in the county iKxrmally esq^eot 

to get three to four cuttings per year vith a total life-spsui of three 

to four years. Tields in 1958 vere relatively lov. lIMs vas probably 

the result of poor managemeut. Most of t3m tsxmrB used a low rate of 

fartilizaticn at seeding aaSL topdressiiigs vare at lov rates and not 

alvays made annually. Most of the taxmrB, hovever* followed other 
1 

reooBoended cultural practices. 

e. TXME or cumm 

Wakefield (17)found that alfalfa yields could be increased by 

removing the first cutting at the early bud stage and later cuttings 

^Joseph H. Vaden^ "Belationshlps of Soils and Management to 
Establishment and Yield of Alfalfa in Putnam County# SeDnessee" 
(Uhpublisbed Master's thesis# the Uoiyersity of Tennessee# SoarvlXle# 
1958) 91 pp. 
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Kb the ooe-half tljoam 8t«0s. Cuttixig at these tlstss aloase iacreased 

the ̂ pwlity of hear* 

In an expearlBiaat tor BLoser (3) hlglbest yields irare ohtalaed Vheu 

the first cutting ma reaoved in the huA stage ood subsequMat cuttings 

in the ooe-tenth hOocm stage. Yields alnost this high wtre obtained 

vhen alfalfa vas cut in the full-Talooia stage. Hcwever, the quality of 

bay vas lower vhen cut in fuU-hloccu If orchardgrasa is mixed with 

the alfalfa, mahing the first cutting early reduced the stand of 

orcbardgrasB. 



CHAFSE9S nz 

MBSMCDS iSH FBOCEDUBRES 

A. LOCmOU AND ESXABLISSMESn? OP PLOTS 

la this at\idy« cootperatlon of the tmnasTB was at paraxnouot 

lagportanee; Those coBcexned vexe contacted la the winter end early 

spring of X959f vbA pleas for the eeperlments were dlsouMed la 

detail. 

The original plea was to tise only two soil series la the 

oKperlBMnt. These were Mountvlew, a soil from a thin loess layer 

overlying old residual aaterlal# and VayneslMro# a terrace soil. Doe 

to the llndted nuniber of stands of alfalfa on these soils, the plan 

was later altered to Include other soil series. Twenty fields of 

alfalfa that were aaaded la 19^7# sad 22 fields that were seeded la 

19S»8» were selected for the fertUlzatioo study. On each fields two 

rates of fartUlzatlca wesre eBgCLcyed. A fertiliser of a 0-10-20 

analysis conbalalng borax was selected because this retlo sad 

axutlysls appeared to fit the soil conditions and plant reqniremests 

best. The rates of fertiliser applied depeaoded vsao. the previous 

fertUlzatlon end the aoxnait of fertilizer the farsier was wUllag to 

one plot was fertilized at the rate ehoaea ty the fazoer for his 

coaoeroial crop. The other plot was fertilised at a higher rate. All 

plota were topdfsaaed la late Feteuaryj, March or early April 19591 

before the first mittlng was made. Yields from these plots were 

harvested separately on the sane day. 
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Loealio»e of tiwi slots vere recorlod on afflrial :i^bfOto« 

tUBve beon zoftolBeft ss poxswotBt jrocoxds* 

L. • 
B. asismm ae ssxEffm vummms juask 

Msnsggiwimt dats were ccCLlected by recording on stLaeogrssbed 

fomos the infanastion obtslned fron ladtvlduil ftensrs* A oo£y of 

j-iiAffe foKvs BMQT bs foutod in Asprodtx A* MsniigsBiQnt ss used tbrou^jtioyt 

this thesis is defined as may practice that can be CKsatrciUed by a 

taxmr that would Influesice yield* 

c* ccsujsamm ahd AmssxB(f son* aiMpLEs 

Soil saaqples ware taken trm the surface siac Inches of the fields 

in the winter of 1^^ and laboratosy tests for pH^ availsble phoesharus 

and potassiun were oade by the research soils laboratccy at the Ifaiversity 

of Tennessee. Tests were later made for calcium and mogneslm on some 

fields. She methods of testing were the standard testing procedures tised 

in the university of Teanessee soils laboratory. 

P. ACBSAGI! MEASUKaOOnS 

ISie field boundaries were marked on aerial photos (scale one inch 

equals 660 feet) and total aeresgie was detondned by a planlmetar* 

Acreages of the expertmoatal plots vtsre calculated from measurements 

made with a l(X)»foot steel tape* 
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E. mmmios op szaed couet md viogs 

During the period of J\s» X^9jr ccunts v&te loade of 

stand densll^iMle percent AiU cover^ and percoit of eoTer that vas 
1 

alfalfa vere estloated. She loethods outlined tgr Vadmi vere tused. 

AmAsjuirm^ ISMfa Slide the pSTlOd Of Sastasibar P'^ll, 

1^9. A copor of the focm used nay he found in Appendix B. 

F. COIl£Cin(»T OF YIELD DAXA 

Alfalfa yields vere aeasured nuch the same vay as Vaden did In 
2 

19^. She inagd)er of hales from each plot vas counted and a r^resenta«> 

tive swiple of hales (usually 10^ ot the total) vas vedLj^bad to arrive 

at an average veight. On the fev farms idiere haling vas not Aooe, hay 

vas obtained from two 36 mpare-foot hlocks in each acre. It vas 

veighed vhan the hay vaa dry to ha haled* hay yields of 

cuttings that vere lost due to rain vere estimated hy the fanner lAio 

used the veight of another cutting as a guide* Although this does not 

assure as much accuraoy as the velghing of hales^ it does give an 

estiaate of the anount of forage lost* 

0* MEASUREMEHS OF VEAZHER COEDISICES 

She vaathar data for Putnam County vara Obtainad from Idia tl* 8* 

^Joseph E* Vaden^ "Relationships of Soils and Management to EstahUeh* 
aent and Yield of Alfalfa in Putnam County^ Tettnessee" (ifepuMJLghed Outer's 
ZhesiSf Dhiversily of IZ^atmeaaee^ XhOQCirilIe> 19?3) PP* l4*>l?* 

S/lbid*, pp* 13-1^. 
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Weather Bureau Station located at CocA:evllLe^ Tennessee* Weather data 

for 1957 vere recorded hy Vadea*^ The veatber data collected for 195^^ 
and 19^9# asgr he found to.^paadlees C,0, mul £• These data will he 

diecmssed to more detail later. 

B. XBEmFICATXaW OP SOIL MAPPdQ IBOTS 

Soil types of the fields used vere Idaxtified hsr Jackson^ Baeon^ 

end Cox, Soil Ccns^^tica Service^ of the eoop«ratlve soil survey 
4 

party^ located at Cooisevllle^ Temieasee* and Gass^ Assistant in Agrooonpj 
5 

IMiversity of Tennessee. Individual fields vere aceepthhle vhich 

less than of other soil napping units. Descriptions of the soils^ 

vlth the enseption of the Bsvleyville and Cunharland series^ have heoi 
6 

given ty Vadm. A description these swrles nay he found to Appendices 

F and G. 

^Ibid., pp. 23-^ 

Mleorge Jackson, Sam Bacon, and Buel Ccoc, "Xdentiflcation of Soils 
and Description of SdLl Profiles." U. S. Dept. of Agrlc. Soil 
Conservation Service, Private Cooniunlcation, 1^9. 

5/̂Ctourles B. Gass, "Identification of Soils and Deecriptlan of Soil 
Profiles." Assistant to Agranaoy, iMversity of TennesBas, Frimte 
CoBBQunication, 1^9-

^Joseph H. Vaden, £2,* dt., pp. 19-22. 
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1. mnmiANCE of mm becxssds of staiids studied ih 19^ 

TBAI VERE NOT USED IN THE 19^9 FERTILXZAXION 8TUDI 

IN POTHAM COUKTJf 

A recood of ttae 38 fields studied In 19^,that vere not used 

in the 1999 f«rtlllz«tlan study km also Isept* The yields fxm these 

fields vere zaensured In the nsaner sorenrlcmsly outlined and the stands 

vere evaluated in the saiai WKiner m the fiedds used in the fextlliza/» 

tlon study* 

4^*X ' . \ '1 ' 

^ ' .i:' 

¥ 
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FINDHaOS AHD DISCUSSK^ 

A. Sd^ C^issra MSi MEASURED FACXGSS WHICH MAI CORSRISUIE 

fO SIKXI^ OR FAILURE CF AXFAIFA 

factca'6 ̂ ter iato tJoe success or failure of m alfalfa 

stand* Socoa of the factors which cootrihute to the success or failure 

of alfalfa jaroductiau in Putnam Couoty are aaaagesient practices, veather, 

and soils. Shese factors are discussed in detail in the foUowiag 

paragraphs* 

Management Practices Followed hy Farmers 

Management practices foUoued hy the fanaera apfpeared to he the 

B»st ia^ortant factors eoatributlag to success or failure in prodmettfltt 

of high yields of alfalfa* Some of the pamctices are listed helcw* 

Seedhed Tareparatlop and rates of seeding. For the 22 stands that 

were seeded in 1958# and used in the 1959 stu^,the seeding practices 

indicated that the farmers In most cases vore ceofqt'mlng to the reeoomestded 

xaethods of seedbed preparation and nates of seeding* Of the 22 fields, 

l4 used the xeeonaoaded practiees, including summer failov* The other 

eight used the recoanended practices vith the exception of summer fallow. 

Ihe rate of seeding tfas from 20 to 29 pounds pw acre for ell the 22 

fields seeded. 
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FertlUzatioa and liming. la axMst Instances tbe initial 

fertilization ms teloir tbst for astabUsbnent of alfalfa* 

In anre than 7C^ of tbe standa studied in 19^# tbe initial rate was 

leas tb«i 500 pounds per acre of a 6*12-12 fertilizer* Table X ia a 

mmmijr ot fertilization practieea carried out cn tbe 70 alfalfa standa 

etuiied ia 1959* 

Applicationa aS loaintaaanoe fertilizer vere greater in 19^9 than 

in 19?8« FiftF-four percent of tbe fanaers aPSdJLed no topdressing at 

all in 1958 and of tba 22 famara vbo did topdraaa^ 6kif> of tbese applied 

leas tbtti kOO pounds of a 0-9-27 aaaiyaia* On the ease standa ia 1959 

less than 329^ applied no topdreasing and hki applied anre than ̂ 0 

pounds per acre* Of tbe 22 stands seeded in 195®# 239^ applied no top-

dressing, 509^ applied less than kOO pounds per acre, and 239^ applied 

500 pounds or oore per acre of a 0-10-20 analysis* Tbe increase in 

topdreasing aqr be due to increased interest of tbe fenaers created by 

tbe stijdy. A sumaasy of the fertilization practices say he seen in 

table 2* Fertilization on individual fielda is included in Appendlees 

1, exA J* 

In aost caaea aulficient lixae tiaa igiplied to raise the pS to 6*5 

or above* In 1959> 709^ of the kSt fields tested pH 6*5 or above* Tba 

nunber of fields testing in tbe pH range of 5*1 to 5*5 vaa 1; of 5*8 to 

6.0, 3i of 6*1 to 6*5, 13; of 6.6 to 7*0, 13; and of 7.I to 7*5, 12* 

rate tpd of application, vitb the seeding 

datea, axe given in Appendix B. Faroera any not be appilylng lisaa far 

ia advance of for tbe 1^""^ to react vith the soil before 

germinatico* Of the 71 stands listed in table 3, xacxre than one-half 
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I*— of soleotod stcoadUi of 1^7«ni ooo&ad 
alfalfa receiving varloua initial f«artili&ations in 

Putmam County^ lEOaneaaee* 

Toiir 
6-12-12 

Less tl^ 400-1^00 
400 Ib0./A Iba./A 

More than 
500 lbs./A 

Other fertilizer 
!k»88 than 400-560 Moore than 
400 lbs./A Ihs./A 500 lbs./A 

195T 2 32 2 7 3 2 

W58 2 15 1 2 2 0 
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^ClBljle 3»'"-Smamnr of tine oif seeding and tine of line 
t^pxaietttioQi on selected 1957 and 1953 seeded 

alfalfa stands in Putnam County^ Tennessee. 

No lima 
Time lime arndded before seeding applied 
tiess than More than vitfain 
2 monbhs 2to ̂ inceiths k months 10 years 

Nuniber of 
ffbands 3$ l6 13 1^ 



IB 

received line less tban two nootbs befccre seeding. 

Inoculgfcion. Most of tiw fsnaers inoculated their seed vith 

nev inoculant aod folloved the recaansndatiaQs an the Inoculant pedsages. 

Of the 22 stands seeded in 2S5^, only two vere not inoculated. 

Cutting laraetiees. Zt vas oibeezved in visits throughout the 

naansr that nany of the faxnears vere not cutting their hay at the 

reccamended naturlty stage^ idiich is oce«tentii to one-half hloom. More 

than half of the stands vere allcwed to overmture at least once. Farmers 

gave as their reasons for not harvesting at the proper time either 

uEBSuitahle aaather or ooe^etition for their time ty other cxops. 

Weather 

1 
As stated 1y Vaden the aaather In the fall and vlnter of 1957 

vas cold vith a lov rainfall. A study of tahle !»' reveals that the total 

growing seaaon of 1958 had an alaaaflanffle of rainfall 9wm thoughtie 

yearly crerage vas lov. She month of April had 2.6 inches of rain more 

than the long-term mean of 4.4 inches for the County. She months of 

May end Jime^ howev^# fell 2.2 inches shcnt of the loog-teona means 

of 8.8 inOhes^ vith small rains distrihuted throue^iout thesa months. 

Extreme varUbilily in rainfall oonditioiut in the fall of1^ may have 

had m ixifluenee on the high rate of stand fsiluree for the fall seedtags 

of Z^. Of 91 stands of 1958 aeediags of alfalfa that vere ohsehad^ 22 

vere failures. 

^Joseph H. 7a&m,"Belsticmships of Soils and Menageraent to Estgblish-
ment and yields of Alfalfa in Putnam County# Tennessee" (ifagpuhLtshed 
Master*s Thesis# Iteiv^sity of Taimessee, Knooorille# 1958) pp. 23-24. 
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ICeible k^'^oaparLaaa o£ Xong-texm mean (UQd) rainfall for a 
2l(«ye«r period vith rainfall for the years 19^ and 19^9 

In Putnam Count^^ Tennessee* 

PreciT}ltatioa 

Month IdH 1958 1959 

Jaauazy 5-65 3.05 3.40 
February 4.05 2.6| 4.63 
March 5*64 4.36 6.8a 
April 4.38 6.94 3.01 
May 4.50 2.79 3.04 
June 4.25 3.70 2.71 
July 4.97 4.29 5.16 
Auguat 4.60 4.79 5.1a 
Septenher 2.96 5.74 3.53 
October 3.57 0.79 5.01 
Bbvexnber 4.06 4.65 6.00 
Dececiber 4.71 1.64 6.76 

Annual 53.38 42.37 55.19 

'-i-g-g'Sp .. - . ■.. !>;»»» . • 
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]>iirii)ig the reeonaeaded seedlzig period relnfWl wm ooly 3*^ infihee* 

Of thli 2.68 iBChee feU on^and 2? Anguat. OMs period vas followed 

an abuncUaace of rainfall in the latter part of SaptenflMr. FoUoifiiig 

"this vas an extreiaely dry October vith only 0»79 inch of rainfall during 

the entire aaonth. 

Balnfall for the growing aeaaoo of 19^9 v» 3jxr* She total for 

iiba aootha of Apsril, Miy a*A June 1959 w h,75 inhhea leaa ttun the 

lai]g<*t«Kn aMBi at 13.13 iaOhea. Bv«ai thou£^ the rainfall vaa low for 

these laonths there were fTeqiMiit anaU ahoiiera during late May and early 

June, ilbese caused loss of the first cutting of hay on 12 fields and 

delayed the first cutting on 17 others out of a total of 6^ fields. On 

eight fields other cuttings were lost due to rain. Three farmers lost 

two cuttings of hay. Bsy losses due to rain by indlYidual fields and 

cuttings miy he found in tihle 5* 

The snrerage percent of forage lost on the sawpled fields was 

determined by dividing the average forage lost by the average yield of 

forage par acre for all plots studied. The average percent of forage 

lost on fields vith a loss was 35^ and for all fields studied 9^. In 

this as the yields increased thara was less loss fron rain 

yields are obtained from the farmer fertilization plots. 

The end mlnlimai temperatures and rainfall for 1958 and 

1959 are given in Appendices Cg S and E* 

SollB 

For the most part alfalfa was seeded on soils that had a deep# 



Tttble 5*—Fonge loss beesuae of rain in 1959 ftcm 20 of 
67 alfalfa fielfls in Futi»m County^ ̂ Bennessee* 

stand 1st# 2ad* 3rd. 4th. total'Total Percent of 
irpirrflygiT* Cuttlxu; euttloa: cuttlitf: cuttiiu^ lost yield fosraee lost 

2 1800 1800 5610 32 
6 1200 1200 6310 19 
7 I8U0 60 1900 3510 54 
9 2100 2100 k3kO 48 
10 2500 2500 9300 27 
19 1000 1000 3960 29 
29 1800 1800 5570 32 
30 IBOO 1800 3290 55 
?11> 1000 1000 6OQLO 17 
32 1600 1600 5380 30 
39 1500 1500 6170 24 
52 2000 2000 6060 33 

2000 2000 6550 31 
1800 700 2500 3210 78 

58 2100 2100 5190 40 
61 1500 2000 3500 7160 49 
63 1600 1800 5650 32 
63 1500 1500 5030 30 
72 2000 2000 3530 57 
77 2000 2000 6800 29 

Avaragesi 
All fields vltb loaa *►«• 108O 5^30 35 
All fields vttbaat loss* •••••> •> •• » » « 0 6300 
All fields f> * .» 1* «» • «> «i ^ 9^ 602h 9 

// 
/ / 

^ i 
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:^exmtsaj&, red or btroun mibaoil. In a tev Inataaoasy boiiever^ 

portlooa of fields ased tcx elfalfa had i^poto vlth pooar dralisaee. 

B. CCMPABISOn OF SOME QSEmED ASD MEASURQ) FACXOfiS 

OP 1958 Wm OHOSE OP 1959 

Soil Tests 

A eoBverisaii of the sodLl tests of selected alfalfa fields la 

1958 vlth tests of the mmm fields la 1959# nsor ha saails uslag the data 

in tahle 6* l!bere vaa little in^la 75^ of the fields* la 

909( of the tests the atraHafale isfaostliflinis awmitaWi* 

hlidter la the 1958 tests thaa thsp vere la the 1959 tests. It is 

believed la most of these Instances the differences vere due to 

variations in the saoples theoaelves rathMP n in the field 

as a vhole. Althouf^ the Bsw^pllng procedures vere the sane In both 

yaarSf fertilizer particles 5v»ni«^ have been plclced up in an«ai^ of 

the sanplaB# greatly in-niywv»ii^ the tests. The nuFp^nee In 1958 

vare y to seven after the in^^fc^vi fartlllzer 

appll(»tlOQs. She 1959 saE^les vere taken approodUaately one year later. 

On airporaodioately half of the fields a topdxesslng vas applied la 1958# 

and the 1^9 aaapleB vere teken approodioately xUne oonUis after this 

topdxesslDg aCEdlcstloa. Ihls vas not sufficient data on tAlch to hsiM 

any concluslona hut It did Indicate that soli saoples tahe» before 

fartillzers have conpletely reacted vl3i sosiX near not Choir an 

eatinte of the fertility. 
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YleMa 

A eonpffiTCn of the ylelda on the 1957 seeded etaads used in the 

1959 fertilization study can he Bade txxm table 7. On the plots irtasre 

the naoraal faraer fertilization vas used, yields vere slightly hi^ier 

in 1958 than in 1959- This decrease in 1959 yield is slight, howmrer, 

vith an average decrease of only 100 pounds per acre. The plots vith 

the higher rate of fertilization showed an increase of 1510 pounds per 

acre over the 1958 yields and an increase of 1620 pounds per acre over 

offJoining plots vith the lower rate of fertilization. 

Stand Evalvtatlona 

Stand evaluations were xaade on the alfalfa fields in 1959 in 

nuch the sene way as in 1958- The stand evaluation data hy plots and 

the soil type nay he found in Appendix K. These data indicate that the 

nuBsher of plants per square foot had decreased hy 38^# while the percent 

cover had increased slightly and the percent of cover that was alfalfa 

hod decreased. Two stands have decreased to less than 1^ alfalfa. This 

a large portion of the average decrease in plants per square 

foot and percent alfalfa. 

C. STANDS USED IN THE 1958 STUDY THAI NO LCOOEB 

REMAIN AS PR(MICTIVE ALFALFA FIELDS 

The study in 1958 consisted of 58 stands. Of these 58 stands, 

seven were dropped as failures before the end of the 1958 growing season. 

Beoords were kept of the nwnalnlng 51 productive stands during the 

grpid^ season of 1959* •*t the end of the 1959 growing seaaaa all fields 
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mm visited and it vaa decided to discontinue a 3nt.eld «a a productive 

alfalfa stand vlum tbe percent alfalfa dropped belour 509^. At tbe end 

of tbe 1959 grcwing amam,iS or 31^ of tbe stands studied in 19^ 

bad beoi dropped as productive alfalfa stands. She reasons for 

discontinuance vere as follows: five stands vere failuztis at seeding, 

two stands vere turned under, two stands vere placed in the soil banb, 

and nliie stands decreased to leas than 5(^ alfalfa. Of tbe standf viJsk 

laae than $0^ alfalfa, five vaant turned to pasture. 

D. 1958 SEE33BD S!EANDS THAX WSZ CBECSm 

Mnnr poor stands of alfalfa vere Obtained from the 1958 seedings. 

Tifl^-ane of the fielda aeaded to alfalfa in 19^ were cbeeKed at xandom. 

Of these ?1 fields, S2 vere stand falliuas. She exact reasons for these 

faUixras are not loMwa. As previously sti^ed, the veather mqt hsve 

playod a great part. She faxia^s gave reasons such ast (l)late seeding 

on 12 fields,(2)followed soybeans vith their alfalfa on tbree fieldsj 

(3) poor seedbed preparmtian on four fields; and (k) cocpetition froci 

eonpanion crops on three fields. 

S. COHPABXSOB OF flSLDS IRM FBSmJZAZIQK SSODIES 

IN 1959 

As previously stated tbace vas a total of^stands used in 

the 1^9fertilization study. Of Ibese^stands it was felt that 

accurate records vere not kept on three of the stands, tbe owners 

baring pastured the field for a portion of tba year. lOMuefore, tbsso 
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tbree otaMs vere JXft used in cocgparing tbe results of tbe stuay* 

Of tHae 39 stands used in the ccosparison there vsre iocresuses 

in yields trm the highor fertilization rate on 32 of the fields. She 

reason for a reduetim in yield on the hl^hey fertilization plots in 

seven of the stands is not kooun* 

A suaaary of the avaaniee yields and noB&er of plots from each, 

soil type may he found in tahle 6« A revieir of this tshle shears an 

oversee Increase in yield from the hi£d)^ fertilisatian on all soils. 

She increases in yields from htg^rter fertilization vere obtained on the 

soiXs in the foUowiiig OKder: Baxter, Cusiberlaiid, Mountvlev, BevleyviUe, 

Bundtasa nd Wiyneahoro. fbe highest Inoreaaes in yields from incxeaasd 

fertilizatioo eere oihtaiaed on the Baxter soil vith a hC^ increase in 

yield from approetUaately m 600 pound per acre Inexaase of fertilizer. 

Hhe Baxter soils vere also leading In the average yield of forage vith 

an average yield of 9950 pounds per acre on the higher fertilized plots. 

OSie noBftmr of c^bservotions on this soil, however, vere too fev to predict 

this as being srerage for all Baxter a<dl8. It does indicate a need for 

further stud^ vith alfalfa on this soil. 

Ibsra vere good stands of alfalfe on all soils studied. Trom 

general cfbservation by the «utb.r:-r, aneagesMBt of stands during seeding 

and after seemed to play a nnjor role in alfalfa production. 

7. WTSSm OF ilOE CfF SSAND OS ALFAXfA HlCDUmOST ^ 

t̂ibynesboro vas the only soil used in the test vith sufficient 

saa^les to teat the effeete of years sine® seeding on yield. Ihe 
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older stands bad a Mgbar yield on both the high and lov fertilizer 

treatmaxts* Vhen age of the stand alone is eonsidered^ on the plots 

vlth the lov fertilisatioa treatment^ the incorease in yield due to 

one years'age vaa greater than increases on the higher treataents. She 

lov fertilisation stands in their saoend year of loroduotian aw'eragad 

X^OO pomds of foraee per acre naare than the stands in tbeir first year 

of poroduction* Shis dlffaranee vas not aa grsat, homnrart on the steads 

receiving a doOhle rate of fertilizer* On these stands the increase in 

yield for the second year of production vas only 400 pounds of forage 

per sore. She average increase in yield of forage per acre from the 

fertilization plots vas twice as on the stands in their 

first year of j^roducticn as was the incsrease in their second year of 

produfition* She plots in thatr first year of production bad an arerege 

increase of 8200 pounds of forage per acre from the higher fertilization 

\Adle those in their second year of prodoction had en increase of 1100 

pounds per acre* She reason for this increase from fertilization in the 

younger stands was probably due to better utilization of soil fertility 

by the older stands* 'Wy* yxiung stands less veil develoipsd root 

system and therefore vaa more d^?endecrt on the fertilizer added. 

G. MULSIFZ£ COBREIASICai AHALfSIS 

Multi]^Le correlstion analysis vas as a w'a*"' to acelyze 

thase data* Beaaons for choosing the multiple correlation vere: 1} 

to isolate the relationships of inputs occurring In varying rather than 

disorete anaunts# 8} bNseamse of a eemll nuaher of observations^ and 3) 
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to studly tlie effects of all inputs 

Hbe flsaeral equation used to agoalysse tlw date isi 

Xhe foUouliig is the legend for the conpanents of the eqpitigDi 

> Yield of foraee per man in 100 pounds* 

Xg «* Pounds of seeds sod grasses per acre in 100 pounds* 

X?• Phosphorus poll test (pounds per acre) 

!ll^ *» 1^ Pgt^ added (pounds per acre) 
Potassium soil test and potasaium fdded (esj^j^^sM as pounds 

of K per acre). 

Xg-I^SoUpH 

X^ ■* Xesar —f>siwg 

Xq M CslciuBMiagnesium ratio in soil. , . 

a • Point at slii<^ the curve line eroeses the Y axis* ' : 

>1 * Bqgireaeatcbive partial regresaifla coefficients 

• Itotural logazlthtt 

Paartial Begresaion Coefficieaate "h" ^ 
She partial regression coefflciaitCmeaWes the slope of the 

regression line* Shis shows the units increase or decrease in the 

d^)endent variahle with each unit increase in the independent yariahle* 

She partial regression coefficients for this eolation are Aom in 

taXde 9* da awawple of a partial regression coefficient from tahle 9 

is Xg on the Hountvieir soil* For each unit inoraase in pS there was 
a reduction of 307 pounds of forage* 



S
u
s
i
e
 

r
e
g
r
e
s
^
^
eo

ef
fl

ci
«E

it
s 

f
o
r
 a
en
re
si
 l
na

g$
eB

d«
ai

fc
 

UM
Pl
ab
le
s 
oe

st
su

re
d 
o
o
ti
xp
ee
 

s
e
r
l
^
#
 

S
c
d
X
 s
e
s
d
e
t
s
 

Xa
%
 

%
 

W
a
^
t
e
U
x
s
r
o
 

-
7
T
 

3
.
1
9
 

h.
69
 

13
.6

^ 
10
.3
^*
 

8
,
1
0
 

1
.
0
2
 

e
a
s
y

M
o
u
n
t
y
l
i
a
r
 

•
3
^
 

^
#
7
7
 

-3
.a
i 

^
9
1
 

"
3
0
7
0
^
 

1
9
.
9
0
 

.
3
9
 

Be
UL
eg
rv
ll
le
 

3.
06
 

29
»l
5 

'
^
9
9
 

1
7
.
3
0
 

-
2
.
8
8
 

X2
 
We
ed
s 
wA
.
gr

as
se

s
(l
OO
 p
ou
nd
s 
pe

r 
ao
re
) 

so
il
 t
es

t 
sf

ao
sf

sl
Mx

rt
tS

 (
lb

8*
/A

) 

^
^
 

(I
b8

«/
A)

 
Pa
ta
sa
it
Bn
 a
dd

ed
 p
lu
s 
po
ta
s^
ia
n 
in

 s
o
U
te

st
(e
^j
^n
^s
ed
 a
a 
10

(^
 p
gi
iB
da
 $
/k

) 

Z
5
 

so
lX
 t
es

t 
pB

 

X
j
 Y

ea
rs
 s
in

ce
 s
ee
dl
i^
 

Z0
 
Ce
^j
g 
ra

ti
o 



32 

OSie variablee used In the eqitiotlan are discussed later In tHe 

chi^ter* 

Standard a^rore for Partial Regression Coemelaits (S|^) 

Sbe standard error of estiB«te Otam how nearly tba astioactad 

values aipaa vlth valnes actually obaarred for the variaible being 

estiiasted« IQiis coefficient is stated in the soae units as the original 

dependent variable^ and its size can be conpared dir»::tay vith those 

values. In this equation the standard errors mre large Mapared vith 

tha partial ragresalQQ coefficients. IMs vas lankly due to a scall 

mdMKr of observaticsis. 'Om maribeTRof obsaevations on the BevleyvUle 

vare 14^ Mountviev iB, and Viynesboro 36. Sbese standard errors are at 

the confidence lisdts of 66«2/39^ probability. Xbe standard errors are 

i^hown in table 10. 

Coefficients of Bartial PeterBdnation (r^) and Coefficieats of ̂iultlT>la 

Dertarmination 

ISbe coefficient of partial detersdnation sbows vhat ;^roporticn of 

the variance in the values of the depexjdent variable can be explained by, 

or estizaated from, the conparable variation In the values of the indepen 

dent variable. In this equation the largest coefficlentfe of partial 

dateroinatioa more obtained on the BevleyvUle soil. Of the seven 

Independent variables aeamsred potassium, pS, and age of stand hod "Uig 

Ijngsst en soils. 

Zhe coefficients of multiple detexxsLnation ahov the influence 

oiQressed by the independent variables upon the dependent variable. In 
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this eqiuatioo the lax^st eoeffident of loultlplje derkemLnffbloii vas on 

the BedeyvUle soil* lEbe seven rarlahles asasured <»^plaliied Sk$ of the 

total yield* Shese sapne vazlahLes only eacslained 30^ of the yield on 

the IhvxiMhoiro soil and on the Movntviev soil* Xhe eoefflclents 

of partial and uaiLtiple detomtnation for each soil are shoim In 

11, 

!£be8e coefficients are dlscxissed later in the thesis* 

Huree soils v«re used In the multiple carrelatioa* Qie soils 

used vexe the Wayneshoro^ Bewleyvllle and lilouatvleir series* 1!beae three 

vere ehoaen heosauae of their aoarw ahundant use for alfalfa in 

Putnam County and because they axe considered to be sui-ted for alfalfa 

produotlcn* 

Xbe e^p^ticais obtained from analyzing the data are as foUowss 

Waynesboro Series '1* 

Yield «• ••13*633* *767(pound veeds ood grasses) -f 3*193 test) 

•I- 4*690(l^ added) 13.686 (I^ K added > test)* 10*343 

(In pH) 8*10S (years since seeding) •»* 1*(XL6 (Ch/Mg ratio) 

Itouatvieff Series *2* 

Yield » 606.4l -f *34 (pounOa aeeds and gmaaea)•*77(X^P teat) 

-3.81 (Ito PgOg added)+ 42*91 (I^ K added * test)- 307*44(l^ jH) 

* 19*90(years aiaee seeding) <*- *39(OeA%ze^io) 

Pewleyvllle Serjes *3* 

Yield •> 99*8* 3*06(pounde ifoeda and giraases) l4*l4(1^ PgO^ 
aided)•*390(L^ P teat) ••• 23*^6(l^ K added -»• test) «* 24*99 
(1^ p&)* 17*30(years r^Uxee seeding)•2*88((h0% ratio) 
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Pcwmds of Weeds and Grasses - Yield Bel«fel<gisM-p 

On the three soils used in the sttiS^ there vms a positive 

correlatlan hetveen the totsl pounds of forage per sere the pounds 

of veeds and grasses. Olie hlgb&Bt cocrrelctlon sas on the Benrli^ville 

soil. For each one hundred pounds increase in ireeds grasses there 

vas an increase at 300 pounds of total forage. Ibis large p^^itage 

of veeds and grasses on the Bevleyville soil is prohahly due to aost 

stands on this soil being in tiieir first year of production vhereas 

on the other tvo soils noat vere in "yieir second year of production. 

Zt should be noted^ however^ that for 1000 pounds of veeds and graaaaa 

on the Bevleyvllle 8oil« the yield of alfalfa vas approKlmately UOOO 

pounds. On the Wfynesbcro rad Mountviev sc^ls for 1000 pounds of veeds 

and grasses there vas an alfalfa yield of approximately ̂ '}Q0 pounds. The 

response curves for this variable are eiiam in figure 1. 

Soil Test Phosiahorus"Yield Relatl"»«>''*'p 

The response to soil pbospborus vas too snail on all eoUs ttaad 

in the correlation to draar any conclusions. The coefficients of partlaX 

detennination (r^) vere .013 for the Waynesboro^ .000 for the Mountviev^ 
mA .007 for the BeuleyviUe soils. !lMs relationship nay be seen in 

figure 2. 

Mded - Yield Belatlonsfedp 

A positive response vas obtained trm phosphorus added m^ 

iBevleyville and Waynesboro soils. The larger pcntim of this response 

vas belov the 7$ pound rate of ^2^ added vith the response curve 
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YIELD 
LBS/A 

B8000 

M / 

7000-
z' 

6000. 

/ 
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4000-

T T T 
1000 2000 3000 4000 

LBS. WEEDS AND GRASSES PER ACRE 

ItgUTO !•—^teUdsiaBfllilp of pouods of needle greases to 
yield of forego on Beoleyvllle (b)^f (*), 

end Vgynesboro (V) soils* 
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YIELD 
LBS/A 

8000-
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t -j— , , _T 

10 20 30 40 

SOIL TEST PHOSPHORUS 
LBS. PER ACRE 

Flgore 2#—Belsfcl<mdilp of soil jilossliarus to ylelA of 
fOvoae on BeiOeiyvllla (b). Uouctvlev (m)> aaai 

VayseslKso(v) ooclXs« 
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asproecMng the hoxlzcnxtel fccr rates added in excess of poimds* 

^QrLs Is similar to the respoaae found hy Gervlg (8)vho found no 

respond to edded in excess of ̂ 0 poimds* !Qiere vaa a negative 

response to on the Mountvleir soils. Also there ems a reduction 

in yield vith an increacdng pK« According to (9)an 

increase in calcium ccoeentrations nay reduce the nptahe of ihosphorua 

in Boeaa plants. An interrelaticn of these two elernenta could have 

heen the reason fox* no aresponse to P^O^ on the Mountview soils. 

!I!he response curves for FqO^ added to each soil are flhOHn 

in figure 3* 

Potassium «• Yield Belationship 

Qw potassium determined hy the aolX test and potasaiun added 

to the soil as feartilizer were combined for coapxtation. Ihe K 0 
2 

added was converted to pounds of K par acre. These two f<»m8 were 

considered the available K for plants. 

There was a positive response to potassium on all three soils. 

The greatest response was obtained on the Mountvlev soil. 

A possible reason for tte greater recpxase on the Mountview 

soil may have been due to the low level of potassium in this soil. It 

should be noted that with iuareases in FgC^ and pH on this soil theare 

was a decrease in yield. These decreases could Iwve bean caused by a 

potassium deficiency limiting the response. Then when hiihcr levels of 

potassium were added a large response was obtained. 
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A Mg^ potassium supplying cfls»clty of the Befwleyvllle and 

Wayneshoro soils aaiy hwre been partially respcsuslhle for a less respottae 

to iiotasslum than vas m the Mountvieir soils. 

Bespcnse cuives for potassium yieU rslsbieiitidp are OK/m la 

flguans 4* 
r 

Sou pa » Yield Relationship 

An increase in yield vlth incszeiutUis jM v«s found only on the 

UiyneshQsro soil. 3!he Bssleyvllle and Mowntvlew soils had decreasing 

yields vlth Increases in pE« (this may hanre hem caused by low levels 

of potassium or other elements on the soils vitii higher pH values. Xhe 

Mountviev soils iOiawed the gifeatest response to potassium. It also had 

the greatest yield decrease with an increased pB. IMs may have heen 

due to the large supply of calcium creating a decanMse in uptslce of 

already low level of potassium* 

Bespcnse curves for pH-yield relationship are shown in figure 5. 

Years Since Seeding -field Belationahip 

^Dhe alfalfa stands used in this correlaticn were either in their 

first our eecond year of prodnction. On the three soils there was a 

positive increase in yield with the increased time since seeding. Shis 

was posslhly due to a hotter developed root eystem ̂ diich paostrated deapar 

into the soil mass and also had more lateral roots for scdl contact. 

She yielda for the two years are iftioiin graphically in figure 6, 
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CalclucriMamesliBa Rgfclo - Yield Itelatlcnshln 

!23ie Bevieyrllle wm only soil testod bad a ae£$BeUv« 

rtbpoiifie to the c«lcium<-9DagDeaium ratio* On the BevXc^ville soil for 

emi^ nait inereese in the (^ciuoHnagheeliBa ratio there vas a decrease 

of 268 pounds of foraee t SO pounds* !Qie Viyneshoro and Mountvieir 

soils, on the other hand, had an increase in yieM vith an increase 

in the calciuDf^wgoesiun ratio* Shis say hare been due to an inter* 

relationehip with potassium or to suhsoLX nagnesium* Aeeoeediag to 

HOegland (9)an increaae in ahaorptian of potassium will in general 

tend to decrease the tf»arptian of calcium and magnesium* 

The oalciiaa-aagneslum ratio * yield relationship curves are 

presented in figure 7* 

Ccarrelatioos on Wayneshoiro Series 

Of the eeren varialales measured on Wayneshoro series, none had 

a large influence on the total yield. The calciuBMnagoesium ratio had 

the greatest influoice on total yield* Howewer, the Influence wna in the 

opposite direction from that which one would expect* Ttm total yield 

inereased as the caleimHoagnesium ratio increased. Of the seven 

▼ariahles measured on this soU the coefficient of multiple deteanatsation 

(S^) VBB only *30^ T3iis indicates that an unmeasured variable or 
variaKLes more i^yPiiiAne** on yield sevsi measured 

Tsriahles* For the hi^^iest and lowest lovels of inputs and yields with 

othmr measured variahles held at the average on -tiiis soil see table 12* 
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CoCTelatlcxa oo Mouatevletf Series 

Fotasslmj^ years Blr»:e seeding^ and sH had tha grMfteat tnfl,nance 

csa yield of mxy of the variables neasured on the Mombvlev soils. Sbcra 

vas a negative response to pH on this soil* Share vas no significant 

response to soil phosphorus or to phosphorus added on this soil* She 

coefficient of oultiple determination vas also low on this s(^* Shese 

seven varlaiblas msasurad aoeowted for only of the total yield* Shis 

indicates a need for farther study vlth more variables being measured* 

For the highest and lowest larels of inputs and yields vlth other aasimirad 

variahles held at the snrexage on this soilf see table 13* 

Correlation on Bewlearvllle Series 

Reaponses to all variables Measured v^re greater on this soil than 

on either of the other two soils* Coefficioxts of partial detezminatlon 

(r^O vere high on all variables checked vlth the exception of soil 

phosphorus tdiich vas only *007* She coefficient of multiple detexadnation 

(E^) vas *9^3 cn this soil* This means that variations in the sevax 

variables msaaured accounted for 9^ variation of total yield* For 

the higheat and lowest levels of inputs and yields with other aeamced 

vaxlsbles held, at the average on this aoil^ mm table lli>* 
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CHAPTER V 

mmm Am camumcm 

This study ins desigaed to det^rsdae the yields of elfalfs 

isder the levels of on certaixx soils In Putosai County sod 

to determine the potostials for increasing the yields hy additional 

as^cations of coBnercial fenrtUizcr. 

Observe and measured inputs indicated tint in xaost cases 

faxmers vere using a low level of aanagesient for alfSlfa* 

Vanahles measured were: (l)poinds of weeds and grmssesf (2) 

soil pbosphoaruSf (3) (?) potassium added plus scdl 

potassium,(6) years since seeding and,(?)ealcim-fflagnesiiam ratio* 

Veeds and grasses had m influence on yield on all the soils 

studied* The total yield was increased ty veeds axai grasses hut the 

percent of alfalfa was reduced* Soil j^rosBhorus had a positive InfLueoca 

on the WayneSboro soils only* This reiq^onse was only alieddi and not 

significant* As the pH increased on the Bewleyyille and Mauntviev series 

the total yield of forage decreased* This was prObaUy due to a decrease 

in the uptake of potassium and/or minor elemaxts* There was an incr^nse 

in yield with incacased potassium on all soils* The largest rea^ponse 

to potassium was on the Mountviev soils* Increases in yield were obtained 

on the Bewleyville and VayneSboro soils with an inercNMe in the amount of 

added* On all soils there was an increase in yield with the 

increased age of stand* On the BewleyvUle soil the yield decraased as 

the caIcium<«Mignesium ratio increased* The reverse of this was true on 



the Mountvieir end Viiqnaes'baro soils. 

Older the high feortllizstion retes used, the various eodls 

were slmlTer in productivity wd gnre yields rasgiiie from 3to 

tons per acre. At the loner rates ct finrtilizatlon^ yields on 

l&Raatvlev^ BevleyviUe and Waynesboro vere lower ly 2,300, l,6oo 

and l,kOO poiaids par aere> respectively. 

Of the ahove loentioaed varlahles the coefficients of multiple 

datennlnatian (B^) of the soils are: (l)Waynesibaro^ .3021 (S) 
MoiaEtviev> .432; aaad (3)BawleyviUe, .92^3. This shomi thuct varlahles 

do not have the same relative influence on all soils and desianstxates 

a need for each soil series to he studied sepazately. Different 

varlahles should he studied on different soil series rath^ then the 

aaoe variaihlaa on all series. The cutting practices and wmathar 

conditions ehould he oeurured and given store consideration in future 

study. 

AUduugh this study included only a snail portion q£ the factors 

of alfalfa production^ it does give some indication of tdmt yields aaor 

he eiqpected on specific soils under the type of management given hy 

farmers in Futnan Countyj the response associated with specified inputs, 

and the relative inportaoce of the specified and unspecified varlahles. 
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APPENDIX A 

mccso OF 1959 AZFAIFA SSHUDIES in FOmAM COUNT! 

OWlSERi (gERATORi 

AESDRESS: jaaJRESS: 

PMSEIHD laffiE: yAREST!: 

EAST CROP: DATE CP REMOVAL:, 

SEEDSED PREP: 

nSimiZER APPLIED AT SEEDING: POUSDl^A ARALTSIS:, 

LIME APHiIH): tons/a DATES APPLIED: 

TOEMHIKSING 1958: POWNDS/A AHALYSIS: 

TOP-®HBSSII» 1959: DATE APPLIED: 

.ASI-IEES FERTILIZATICHf (Check plot): ACRES: POWiDS/A 

ANALYSIS; 

EXPERIMENEAL PLOT: ACRES: POUtlDS/A ANALYSIS: 

BOIL TEST; pB AVAILABtB P, AVAHABLB K 

PERCENT PULL COVER: DATE 

IRifBER OP PLANTS PER SQUARE FOOT DATE 

INNOaiLAnON: NCaXILATIOH: DATE CHECKED: 

YIELD DATA: 

FIRST CUTTING: CUTTINB DATE; 

EYPSOMENTAL PLOT: Ho« Bales: Arg.W;,/B«le: Yield/A_ 

cmx PLOT: !fo. Bales: Avg.Wt./Biae: YieM/A 



*»-
,*1 5.1, • *'«k 
f VI'* 

SECOHD CUmnO; COTTIHB DASE:. 

EXFERimEAL FLOS: No. Bales^ 

CaiECK FLOS: lk>. Biles 

THTOD cusrms: OTSnoaS M3E:^ 

mmCDSmm,FLOS: No« Sales^ 

CHECK FLOS: no. Bales. 

FOUREH comm: CUmHG MIE:. 

E3£PEim®raiAL FLOS: Ho. Bales^ 

CHECK FLOTi No. Bales^ 

BEMAIKS: 

58 

Avg.Wfc./Bale Yleia/A 

Avs.Wt./Bsle YleM/A 

AYB.Wt./B»le Yleia/A 

Avg.«t./Bale Yleld/A 

Ayg.Wt./Bsle YlelO/A 

Jarg.Wt./Bale Yleld/A 
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Percent full careac pete_ 

Plants per square foot pate_ 

Peremit of cover tlatt Is alfslfe 

Percent of ear&e that is Ttaae Grass snd legunss other thsa slfalfs. 

mn&s of Ttoe Grasses Kind of legumes 

Pttroeat wmOs and/or veedp grasses 
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APECTDIX D 

MAXXMUH ASS) MIKQO>! TEliPQRASURES ZN HZQIAM CCUinnr 
AUGUST THROUGH DBCBMHSl, 1953. 

Sepfcetnber Qclob^ >er 
Maac Mln Max Min Max mn Max Mln t-laac Mln 

1 87 72 86 k6 64 k6 61 38 4l 20 
2 % 68 86 50 61 4o 51 45 34 
3 87 

63 
68 
62 

89 
80 

66 
65 

55 
63 

46 
1|6 

50 
55 

35 
35 

47 
49 

37 
to 

5 88 61 60 70 42 56 43 58 to 
o 
7 
8 
9 
10 
11 
12 

89 
89 
89 
82 
91 
90 
88 

63 
65 
63 
69 
66 
68 
65 

87 
85 
81 
86 
80 
86 

60 
60 
52 

68 
65 
58 

75 
is 
75 
77 
79 
70 
65 

47 
54 
52 
59 
63 
35 
37 

69 
59 
57 
60 
67 
63 
67 

43 
26 
30 
34 
33 
28 
33 

43 
34 
35 
42 
34 
34 
to 

18 
16 
17 
22 
18 
16 
18 

13 
li> 

88 
87 

67 
70 

81 
80 

57 
57 

65 
77 

39 
44 

61 
61 

37 
38 

38 
28 

18 
13 

15 
16 
17 
18 
19 
SO 
21 
22 

87 
88 
86 
3k 
86 
85 
89 
86 

67 
66 
70 
^ 
53 
57 
65 
67 

84 
89 
85 
78 
70 
77 
70 
74 

64 
70 
55 
52 

45 
54 
61 
63 

79 
75 
76 
78 
75 
71 
74 
78 

54 

46 
49 
43 
48 

68 
70 
77 
80 
69 
51 
63 
59 

59 
62 
6^ 
68 
34 
29 
39 
32 

30 
29 
44 
51 
46 
61 
37 
43 

8 
13 
16 
19 
21 

32 
13 
16 

23 
Sl^ 

85 
79 

65 
66 

83 
85 

59 
67 

77 
70 

54 
39 

58 
62 

33 
36 

57 
49 

28 
32 

25 
26 

76 
79 

62 
52 

84 
85 

66 
63 

70 
60 

34 
39 

70 
78 

44 
46 

34 
39 

21 
16 

27 
28 
29 
30 
31 

79 
83 
84 
87 
87 

51 
53 
54 
59 
64 

88 
70 
70 
75 

64 
45 
k6 
50 

52 
53 
61 
63 
67 

37 
to 
30 
34 
32 

49 
39 
36 
41 

24 
25 
16 
16 

49 
48 
52 
61 
to 

17 
35 
32 
33 
33 



AFF!E21DIX E 

MAXIMUM AED MIEIMUM I!EMFERASUBES IN FtmiAM COUNTI 
JAHUAEI SaKOOKlim,1959. 

nuniBTv 
"il l ■iiiii i imI iiw^ 

Masc Min Max Mln Max Liin Max I>lin Max Min 

1 51 34 45 30 64 33 76 52 81 56 
2 47 27 40 21 k6 22 77 43 85 58 
3 40 22 40 21 54 25 60 45 87 62 
4 5^^ 15 49 34 50 29 66 32 86 53 
5 17 -2 29 6l 31 63 49 66 57 
6 18 -2 % 20 57 34 64 50 90 65 
7 45 9 45 21 47 25 74 52 88 58 
8 45 39 57 31 47 2L 83 52 85 51 
9 40 16 55 31 58 24 81 61 80 52 

10 36 13 67 54 54 28 66 47 84 60 
11 33 13 70 27 58 38 57 k6 63 65 

mz 45 18 45 21 54 30 50 40 83 67 
13 52 36 56 44 43 28 34 82 62 
14 62 45 58 49 6l 31 k6 39 78 kQ 
15 66 50 66 36 65 50 51 32 59 36 
1)6 53 8 40 22 55 24 67 40 63 36 
17 15 8 24 53 26 71 44 67 401216 22 10 66 39 k6 21 79 57 74 51 
19 40 17 4o 16 55 25 65 51 65 63 
20 53 40 30 l6 65 40 69 56 85 65 
21 62 53 33 10 62 UQ 80 J»9 78 66 
22 70 15 45 15 56 26 52 37 83 62 
23 25 14 U6 30 51 24 59 33 61 58 
24 38 15 65 28 69 31 66 36 79 63 
25 53 31 50 30 73 50 78 52 82 61 
26 6o 31 57 28 78 79 53 79 64 
27 63 38 6l 31 62 47 76 61 80 64 
28 1*0 34 65 4l 51 29 72 63 77 61 
29 4l 30 59 32 77 43 84 62 
30 67 37 45 4l 75 55 84 65 
31 53 35 66 43 72 65 
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APPENDIX M 

E3CCKAICEABUB Ca AND Mg AND C«/^ RATIOS ERGM TQE13RESSED AlfALFA 
FIEU)S IN PUTNAM OOUHTI, TENNESSEE, 1959.* 

ca ^ ' w kg Ca/kg 
^smple No. P.P.M. M.E. P.P.M. . M.E. Ratio 

Wajyne:sboro Soil 
1 1120 105 .861 5.5 
2 1500 7*5 70 *574 13.1 

1120 5.6 .4103 50 13.7 
a 1320 6.6 95 *779 8.5 
5 1520 7.6 70 *574 13.2 
6 960 4.8 35 .287 16.7 
7 880 4.4 50 .410 10.7 
8 1200 6.0 50 ♦410 14.6
9 2510 13*05 55 .457 28.9 
10 3000 15.0 60 .492 30.5 
11 780 3.9 35 .287 13*6 
12 780 3.9 4o .328 11.9 
13 12lt0 6.2 50 .492 12.6 
lit. 620 3.1 35 .287 10.8 
15: 1350 5.8 45 .369 18.4 

tko 3*7 50 .410 9*0 
IT 22kO 6.2 75 .615 10.1 
18 1920 9*6 55 .451 21.3 

Bewieyville Soil 

19 100 3*5 35 .287 12.2 
20 lltllO 7*2 40 .328 22.0 
21 620 3*1 30 .246 12,6 
22 ' 61t0 3*2 45 .369 8.7 
23 lolto 5*2 55 .451 11.5 
21^ 1500 7.5 45 .369 20.3 
25 6ltO 3.2 35 .207 11.1 

Momrtvlew Soil 

25 580 2.9 35 .287 10.1 

27 2520 12.6 45 .369 34.1 
28 - 800 4.0 35 .287 13.9 
29 lt*7 25 .205 22.9 
30 900 4.5 40 .328 13.7 
31 920 4.6 30 .246 18.7 
32 680 3.4 50 .410 8.3 
33 680 3.4 55 .451 7*5 

*sue* of Ca vas obtained "by nultiidyiag P.PJl. of Ca Ijur .CO?, sue. 
of Mg vas obtained ty multiplying P.P.M. ty .0062. Ca/^ ratio vas 
deteznitted Toy dividing sue. of exchangeable Mg into sue. of exchange" 
able Ca. 



APSmDU. N 

S2ME CF SESDHia AKD BASIES AND TXME OF LIME AFPLICATICF OR 
SELECraD 19^ AND 1958 EEEDiS) AZFALFA S92Ain}S IN 

PUTNAM COUm, TIESINESSEE. 

8taz»d Seeding; Date Lixse applied Date of Hue apfpUcation 
xanaber Moaoth Year Tons per acre Month Year 

1 Sept* 1958 2 Aug* 1958 
2 Sept* 1957 3 Aug* 1957 
3a S^* 1958 2 June 1953 

Sept* 1957 Max^h2*5 1957 
it. Sept* 1958 3.5 Sept* 1958 
5 Sept* 1958 3 Aug* 1958 
6 Aug* 1957 3 Aug* 1958 
7 S^* 1958 3 Aug* 1958 
6 Sept* 1958 2 Sept* 1958 
9 Aug* 1957 3 Ju2y 1957 
10 Sept* 1957 2*5 July 1958 
11 Sept* 1957 2*5 1954 
12 Sept* 19^ 2 1955^ 
13: Aug* 1957 3 Ugy 1957 
lit. Aug* 1957 3 Aug. 1957 
15 Sept* 1957 3.5 June 1957 
l6a Aug* 1957 2 June 1957 
l6lj Aug* 1957 2 June 1957 
17 Sept* 1958 2 July 1958 
18 Sept* 1958 2 Sept* •1958' 
19 Sept* 1958 3 July 1958: 
20 Sept* 1957 3 July 1957 
21 Ocst* 1957 2.5 Oct. 1957 
22 Aug* 1958 2 May 1958 
23 Aug* 1958 3 July 1^ 
24 S^^* 1958 4 Aug* 1958 
25 Aug* 1958 3 Aug* 1957 
26 Oet* 1957 2*5 Oct. 1957 
27 Aug* 1957 0 

28 Aug. 1957 3 Aug. 1957 
29 Oct. 1957 3 Sept* 1959 
30 Aug* 1958 2 Aug. 1955 
31a Sept* 1958 2 June 1958 
31b S(^* 1958 2 June 1958 
32 Apr* 1958 5 Feh* 1958 
33 Sept* 1957 3 Sept* 1957 
34 Aug* 1958 4 Sept* 1955 
35 Aug* 1958 2 - Aug* 1958 
36 Sept* 1957 4 Mior 1957 



7^ 
AFP£2a)lX N (contloued) 

Stand Seailiifl Pate Sate of line aarollcatlan 
Month Year Toos -per acre Month 

37 Oct. 1958 3 s«^* 1958 
38 Aug. 1958 2.5 1957 
39 ihig. 1958 2.1 Apr. 195s 
1*0 Oct. 1957 3 Aug. 1957 
50 Aug. 1957 0 

51 Aug. 1957 0 

52 Sept. 1957 3 Aug. 1957 
53 Sept. 1957 2 1955 
5^ Sept. 1957 3 1956 
55 Oct. 1957 3 May 1957 
56 Aug. 1957 3 July 1957 
5T Aug. 1957 2 Aug. 1957 
5o Oct. 1957 2 iSept. 1957 
59 Aug. 1957 2 Aug. 1957 
6o Sept. 1957 3 Sept. 1957 
6l Aug. 1957 6 Aug. 1957 
62 Sept. 1957 2.5 195^ 
63 Aug. 1957 3.5 June 1957 
61* Aug. 1957 2.5 Aug. 1957 
65 Aug. 1957 3 1959 
66 Aug. 1957 3 Aug. 1957 
67 Oct. 1957 3 Oct. 1957 
68 Aug. 1957 3 Aug. 1951 
69 Oct. 1957 3 Honr. 195t> 
70 Sept. 1957 3 July 1957 
71 Oct. 1957 3 Sept. 1957 
72 Sept. 1957 2 Sept. 1957 
73 Sept. 1957 2 Sept. 1957 
71* Aug. 1957 0 

75 Sept. 1957 4 1957 
76 Sept. 1957 k 1956 
77 Sept. 1957 2 1956 

5;.a,-• V '" 


	Thesis60.E45_2.pdf
	Thesis60.E45.pdf

