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CilAPTER I 

IMIEODUCTIOH 

Qo» of the considerations of the Joint Zend Itoe and Econoiaie 

Sta<i^ of Futnaa County is toe posalhllity of inoreasing alfalfa production 

in thie area* mhile effloient alfalfa production is dependent liQpon auugr 

factors, the priaary consideration is the potential productivity of the 

soils of the coiuity for this crop* 

In Itanessee, as in a nundier of other states, soil productivity 

studies have provm to be long and cMsqilex undeztokings. Field data, 

gathered over a long period of time tinder varying conditions, and from 

controlled ejqperlments are necessary for accurate predictions* Such 

studies, hoeever, are valuable for agricultural planning, not only IToa 

the standpoint of yield predictions but for the soil aanagemwit problems 

th^ reveal. Soil productivity studies have also preven to be a vehicle 

for the erKthange of informtion beteeen farmers and experimsnt stations. 

Intensive soil productivity studies in relation to alfalfa on 

diffsrent soil types under field conditi«is have been very limited, 

Iherefore, this Investigation bas be«a an effort to explore the 

possibilities of such a study in Putnam County, to eatabllsh sites, and 

to develop valid methods for obtaining yield data over a period of time 

necessary to determine acenrate soil productivity predictions. 

As a pasrt of this study, all farmers in Putnam County known to 

have seedMl alfalfa in the fall of 1957, were contacted. Parmera, on 

whose farms these stands toat wers located, have cooperated in fumiahlng 

awnagament and yield information as well as additional information about 

their past experianees in alfalfa production. 
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Contacting fanaers and obaerving aitea revealed eonditiaoa 

and tnanagemant probXeaa that are basic and iaqportant to prodttctivi^ 

studies of soils of the county. Foremost among these mas establishment 

of stands. 

The sinter of 19$7-58 presented unusually adverse eeather 

eonditions. The very met fall season resulted in a nadawr of late 

seedings. Sxtremely eold minter that follomed« mith intermittent 

marm speUsf oaueed considerable heaving, and many of the poor stands 

can probably be attributed to these meather conditions. On the o^er 

hand, a nuai>er of sites cams through the minter mith good stands, 

indicating that both mansgveent and soil conditions mere contributi^^ 

factors. 

Although the objective of this study has been to study yields 

under all levels of management, the ultimate goal is to help determine 

mhat yields the fanimm of Putnam County can eaq^ect on specific soil 

types under good management procedures. Except for oosq^son there 

mould be little value in detemiaix^ yields of alfalfa on any soil 

type under poor management. 

For the above reasons, this study mat diracted at the follomingi 

(1) establishing sites for continuing study, (2) developing methods of 

obtaining yield data, (3) evaluating management practices affecting 
eetabliahaent of alfalfa, (li) attempting to evaluate the adequacy of 

atande by stand count, percantaga of full cover at the tine of eeeoad 

cutting, end yield (5) relating the yield to different levels of manegewnt 
on an stands and to the major eoil types on mhich they mere gromn, 

insofar as possible. 



CHAPTER II 

SELECTED UTERATUBE BEVIEI 

Soil ftroductivity 

Soil prodttctiyity studiw not only brlz^ out local and rogional 

differencea in aoila but tbi&y ooaour* anvironmental influonees uithin a 

given area* Sprague (26) atated that phyaiologioal and eoologioal 

behavior of pOanta fvonrdahea a baaia for integrating xum information 

into a e<^erent concept of nattzral Icaa md the uaea idd.ch make 

of natural reaourcea to beat neat his needs. Ihyaiological and ecological 

problenw auat therefoz^i bo taken into account in yoftnimiiiiTidi aaxiage!^nt 

practices so that they aay be in banmay with local conditions. 

The value of soil produetivi-^ rating as a necessary part of aoil 

type characterisation has long been recognised. In 1937 Ableiter (1) 

preaented a method of rating that was used by the Soil Survey Idviaion 

of the U. S. Department of Agriculture. The method was an inrfyg syatesi 

baaed on the relationship of any given soil type to what the moat productive 

soils in Ihe country mould produce of a certain crop under (a) us\ial 

practices of better than average farmers« and (b) the inherent ability of 

the soil to produce without amendments. He further stated that 

productivity ratings are derived by deductive and inductive meana. Bie 

use of Inductivo or oidsjective meana involves weighing the characterisUoa 

of tho soil profile in relation to their effect on production of a 

particular crop as determined by values attached to physical, chemical, 

and biological charaeteristice of a eoil. Dediujtive means refer to 
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ratings assigned to a soil as a result of yield data (representative of 

a particular crop on a pairtioular soil)* This rating represents the 

integration of the influences of all factors of environment, lha values 

of iiuluetive and deductive processes serve to check each other* as data 

are frequently lacking or inadequate. 

Much of the pioneer eoxk in soil productivity has been done in 

Illinois. Studies made fay Ssith and teith (2U) indicate that with 

sufficient yi^ data at a given nanagenent level the productivity of a 

given soil can be predicted elth a reasonable degree of aceuratQr. Odell 

and Smith (20) report a distinct tendency for long>tiae average farm 

yields to cluster about the mean of the soil type and management group 

to which each belongs. Odell (19) later found that crop yields on farms 
t 

(idien obtained in sufficient numbers) tend to be from 75 per cent to 95 

per cent of yields on experimental plots wl^ sijoilar soils and similar 

managewsnt. In oooperative studies between the Tennessee Agricultural 

Experiment Station and the Soil Conservation Service* Bell and Springer 

(U) reported that the resiilts of eaEperiaents constituted not only a good 

source of crop yield information but knosledge as to the response to 

management that could be expected for the eolle on iriileh the experiments 

were cwiducted. They further pointed out the importance of preliminary 

InveetigaUone to develop reliable and econ^eal methods of obtaining 

management and yield data before extensive studies are attempted. 

Go^parLson of Alfalfa Bee(»maeiidatlona for Tennessee 

with those of Neighboring States 

Ifcich information is available on research concerning Bsmagemenl 

practicea involved in establishment of alfalfa in Tennmsce and la 
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neighboring states with similar soils and other emrlronaental conditions* 

It mas considered that the latest reeowmendatlons of these states mcmld 

refUot the results of their reseaoroh and serve as a standard of ciirr^itly 

accepted managenent i»«ctlces. 

Beoommended managemnt inactlees for fire states are Included as 

Appendix A* 

these reeommendations are generally in accord^ vdth the eKception 

of initial fertillBation rates ehloh frequentSy vary. In tezvs of 

nitrogen per acre tiro states re<Mma«edsd 30 pounds^ teo states 20 pounds^ 

and tm» state no xd.trogen. All states recommend appxmimately 120 

poimds of a33d K2O except one ehich re€M>mnends 100 pounds of PgO^ 

and 200 pounds of K2O. three states recoomend foUoelng soil tests in 

initial i^>pllcatlon4 ehile teo states make no mention of soil tests as 

governing application* this is not thou^t to inq^ly that the soil test 

Is not desirable but indloates that the reeeasiended amounts may be 

desirable even on soils of high fertility in these states. 

Reccnaoendations for anauil aaintainenoe application of fertilizer 

vary considerably both as to quantity and analysis. These may zvuge 

from 500 to 1000 pounds in varying ccMobinations of P20^ and E^O* (in 
no case is the application of nitrogen recomsMmded after the initial 

*PPlln&ti(»i.} cnly one state mentions that top dressing is not necessary 

until after the first year's grovth. 

Establishment of Alfalfa 

Oraiuaan and Hanson (15) stats that the soils of the Southeastern, 

tinited States eith few exceptions are not naturally well suited to alfalfa 
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produetloiu IhlXa this appssinB trus of nai^ of ths soils of this Sursa* 

oxperiaents by Bishop and Tumsr (6)j Woodhooss (30)» and Blasor (8) 

show dsfinitoly that alfalfa ean bs prodiiced profitably on a rather wids 

range of deep# well-drained^ pemeable soil types# if proper eanagcgnent 

proctices are followed. 

Beavlng 

Frost heavixig has apparently not been serious daring nonaal 

seasons in Tennessee. The winter of 1?57# which was unusually severe# 

resulted in consideration of this problem. Vhy (29) as a result of 

observations in Vermont# reports that heaving is caused by freesing of 

water to fern ice crystals near the surface. The resulting e^qjansicn lifts 

the plants up and out of the soil. He etmslders any soil drainage 

eeaditions whloh eawse water to be presant in exceee in the surface layer 

ea eepeeiaUy conducive to this probl«a« Grasses seeded with alfalfa 

ware found to afford stnae proteetion frm heaving# and a firm seed bed 

proved to be a preventive laeaeure. Isy also found -Uiat heaving was iiO 

per oent greater on etsmer-worked land Ihsn on land that had been worked 

the previous year. 

Fertilisation 

Davis (9) reported that three tons of alfalfa can remove 200 lbs. 

of CaO# 30 lbs. of i^>0^ and 120 lbs. of which indicates the high 

fertillly requireasnts of alfalfa. The fertility level anst not only be 

adequate at seeding time but met be maintained by annual applications 

(7)(11). 
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the role of nitzogvi in the establlehaent of elf&lfa hat received 

the attention of nitmerous investigators (13)(15)(18)* Besponse to 

nitwgwi has been observed by the author on young etende idiere plants -sere 

not veil inoculated. Qersig (13) reports sooe beneficisl effects of 25 

lbs. psr acre of nitrogen applied during the year foUoiiing seeding^ bat 

higher rates tended to redi;Me nitrogen fixation and to be of no value. 

After the first 8eason> nitrogm ves not b«ieficial but tended to increase 

seed ecflgMtition vdiieh resulted in decrease yield and thinning of stands. 

HaeChrsgor, Broensll« sad Nslson (18) rsported little value of nitrogen 

in alfelfa production on Bort Byron silt loaia in l£Lehigan. Slight 

inoreeses in yield vere obtained but were not sufficient to be financially^ 

justified* 

It is concluded frost this literature that nitrogen applied in 

limited smximta, may have some beneficial effect on the establishment of 

alfalfa. !£he norzaal grosth habit of alfalfa after establlshaKit is 

such that the use of c<»maereial nitrogen is not required. Its addition 

is ofton favorable to non-leguM volunteer plants that are o<»q;>etiti'rs 

with alfalfa. 

Qrass and Alfalfa S&ictux^ 

Qraber (lU) reports that emqpanion crops are competitive but 

their use may still be a good practice where managed properly. Sears 

and Blaser (23) have found orchard grass seeded at rates of 3 to 5 pounds 

per acre with alfalfa to be cesipatlbley provided early spring cuttings are 

made and annual i^plicationa of at least 100 pounds of K2O are made. Ihey 

also pointed out that hiihor seeding rates of orchard gzvas were detrimental. 
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' Soot Derelopasnt aa Balated to Soil l^pea 

Boot doTttlopawnt la kxxnm to b« a factor affectizig tho longevlty 

of alfalfa plants> but hov nueh the idqrBical chaz^eteriatioe of soils that 

affect root deTelopaent are related to success of establishasnt is not 

fully known. Howerer the results of experioents eendueted by Long (17) 

do lawride sooe insight into this question. He found that grsy and yellow 

soils are associated with high bulk density and low porosity Talues and 

thatiarely wezw alfalfa plants deep rooted in these soils. On HBuntriev 

silt loam« which is characteristic of the gray and ycUew soils* roots 

penetrated yi inches and oven dry weight of the roots was 5189 pounds. 

Seventy-eight per e«at of Ihe root systen was in the upper 6 inches* 

and only ten per cent was found below 18 Inches. la contrast to the 

red soils* of which Cumberland loam is an exai^ple* are associated with 

lower bulk density and high poroaity values. Experiaents with this soil 

revsaled that roota penstrated 3k inches and 58 per oent of the root 

eystera waa in tim t^6 inehes. Total oven dry weight of roots was 

6062 potinds. 
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METHODS AND PROCEDURE 

Methods and pfrocedtures dereXoped for this study taka into account 

the aany variables ehieh aay enter into such an atteapt to collect field 

data and the ways in ehich these eariablee asy effect the end resiata or 

the usefulness of such a study* Methods used here shoiad theaselves 

to Tise in areas idiere similar kinds of measuremnte aay be desired* 

Betidaliehawnt of Farmer Cooperation 

Ihe sueoMS of a stu^ of this tjpe is primarily dependent on the 
interest and co^ration of Individual faraers* The farmers of Putnam 

County were contacted through the aid of the profeeeional agricultural 
wozicere of the county and the objectives of the study were explained, 
mthout exception all faraera contacted were most cooperative in 

contributing «xe benefits of their past «q,erieaces in alfalfa production, 
and in aiding ua in keeping complete records of their present stands. 
Insofar as farasr cooperaUon was concerned, the proepecte for contiiming 
alfalfa etudles in Pataaaa county appear to be excellent. 

Selection of Stands for Stu^y 

It was decided to concentrate in this study on alfalfa stands 
seeded in the fell of 1957 eo that continuous aaaagement reeoxM. could 
be kept, mth the aid of profeeeional agricultural woricers and 
Agricultural Conservation Program records, aU of the faraere knoim to 
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hare SMded at this tia» nera contacted* Fifty-five atanda were located 

and arrangenenta ware made elth the fanaera to atudy these atanda. In 

addition to theae^ five farmera sere contacted idtio had atanda seeded in 

the fall of 19$6 on idileh records were available. 

the original plan was altered to include all soil types idiere 

alfalfa was seeded in the fall of 19^7. Ihia was done because only a 

limited nustber of stands occurred en one soil type and it vas soon 

recognised shen visiting the atanda that farmera sere eiqperieneing 

aanageswnt problems in establishing alfalfa on all soil types* For 

these reaaonsy it saa decided to concentrate this phase of the atody on 

management problems involved in the establishment and yield of stands 

on all of the eixty aiteBf regardlees of soil type. The selection of 

Stands for a continuing study mould necessarily need to be on sell 

established stands of the same general age* 

lx)cation and Aox*eage of Stands 

To establish a permanent record, the stands to bs studied wort 

first located on a county road map (included on soil association map as 

^pendix E.) The general area eurrouading and including the stands sas 

then delineated on aerial jhotographs (scalei one inch•1320 feet). 

From this, reproductions sere made of each site on a scale of one 

to 660 feet. On thMS reporoduetions, the stands sere delineated in the 

field. Field boundaries in most cases oould be sketched in free hand by 

obvious land marks, bat in sc^oe instances it sa# neeeesazy to ground 

awaaure and scale. Qy use of a gild scale measure and a pSjiniJMter, 
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acreages to ba used in all yield calculations were laeasured. Ihe 

reproductions showing farmer's naad> acreage of stands and field boundazd.es 

were a part of the peraanent record. Aerial photogra^s and reproductions 

were furnished by the Soil Conservation Service. 

History* Invironoental and Manageosnt Factors Affecting 

Alfalfa Establishment and Yield 

Past Alfalfa Production in Putnan Covmty 

As part of the background for this study* it was considered 

desirable to investigate certain aspects of the history of alfalfa 

production in the oountyj which would include the experiences and the 

obaervatiozis of some of the more experienced growers. Infonaation for this 

phase of the study was obtained from (1) census records, (2) interviews 

with professional agricultural wo]±ers who have had long and varied 

experiences in the county* and (3) interviews with a number of the isore 

ezqperienced growers of the county. &e resulte of interviews with 

experienced growers were assemtded on a mimeographed questionnaire form* 

an exanq^le copy of which is included as Appendix C. 

Climatic Conditions Influencing Establishment 

A record of climatic conditions is an essential part of any 

aanagemsnt or productivity stzidb''* Soasidiat unusual weather conditions 

before and d\uring the life of the stands studied have greatly influenced 

succese of establishment and yield. The climatic record included as 

Appendix B was taken from U. 3. Weather Bureau records that had been 

collected at Cookeville* Tennessee. Ih addition to this record* a number 

https://boundazd.es
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of rain gougos ooro dlstrlbutod to famer cooperatoro. During tho 1958 

aprlag Ad atnaaiar groning aoaaony roooxds froa theao gaugM aoro kopt 

in OBOOgfa plaooo to glvo a gonoraliaod picture of rainfall oxrer the 

area atoiiied* 

IdAtiflcation of Mapping Ttaita and Pescriptlcn of Soil I!n>oo 

As preriouely stated, it as deeided to study all stands seedidi 

in the faU of 1957* rsgardlws of soil tyi>e. Ihe aajority of fields 

Are imifom enough with respect to soil Apping units to he aoceptahle* 

Individual fields Are acAptable ahich includsd less than 15 per cent 

of other soil mapping units. Da theanalysis of results, an effort as 

Blade to relate soil types and groups of soil types to yield. Identlfioation 

of Applng units on the Indivldaal sltm as BMde hy Jackson (15)» Barty 

Chief of the I^gressiA Soil Survey idiich as being conducted in the 

ceuaty. DsseriptioA of the coil types included u Appendix F,0, R, I, 

J, E, L, M, N Art also obtainod from awoheA of the soil survsy parly (2)(15). 

Stsnd Bscturds 

The validity of this study is based primarily en tho Acuracy of 

a conplets and detailed aanageaMuat Acord that eoctends from previOA Ae 

of the fi^Ld throughout the period in ehieh it as conducted. Much tim 

end effort eent into this lAiase of the study. Infonaatiora eas obtainad 

through (1) intervieA ulth the faraeA, (2) ohMking seed Ad fertiliser 

purchase records, and (3) diAct oteervations. Ihe complete field Acord 

lute bmn asssehlsd on a eiasogAphed fo» idiich will beeoae a part of a 

peraanAt Aoord of tho stand. A saapls copy of this fom is 

A i^ppendix D. 
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Collection of Soli Samples and Laboratory Analysie 

As a part of the aaoagement record^ soil samples were taken la 

^e spring of 1953 on all of the sites* The surface saa^les ware taken 

from the top 7 inches of soil. Samples ware also taken from the B2 

horiaoas on all of the major soil types involved. All samples were 

tested for pH> Available" jdiosphorus, and exchangeable potassixoB by the 

Soil Beeearoh laboratory of the University of Tennessee. 

Obtaining Tlelda and Other Measurmaents for Stand Svaluation 

Obtaining Yield Data 

Most of the yield data were obtained by measurement of baled 

weight of each alfalfa euttit^. This was a staple method tost depended 

on farmer cooperation. Bach farmer kept a record of the noaber of bales 

as indioated by baler eoxmter. As most faxmro paid for their baling by 

tiie bale* this aas no problem. An average weight was obtained by wol^ilng 

10 per o«xb (or enough to get a represwatative saople) of the bales. 

Average wei^t aniltlplied by number of balosf divided by nuidser of aeros 

In tho field equalled weight per acre* Ihe main limiting factor in this 

method would bo the variation in per cent moisture of cured hay. Since 

the variation under normal conditions is small* the laethod is considered 

satisfactory for this type of study. 

In the ease of a fow farmers who did not bale their hay* a saspling 

method was used. At least five different representative areas of one 

square foot each were harvested by hand for each acre of the field. These 

clippings were cured in an electno hay drier and weighed. Trcm. these 



lU 

uaplea tha yield per acre of cured hay mus calcTiIated mathematically. 

This method* though satisfactory for plot measurenNaate* has its limitatiooa 

In a field study. It is difficult to obtain a representative sas^le over 

large fields* and hand clippings are not aleaya representative of clippings 

made eith a noser. Ihey nay be a closer measure of the actual gzx>irth but 

not of idvat the farmer harvests. In several seight conq^arlsons the 

sampled weight was slightly higher than bal^ weight* probably because 

clipping by hand waa lower than by a mower. 

In a few cases (idiich are indicated) eetimatione were made of 

cuttings that were not baled. Ihese eetinatm were matte on the beeic 

of cover before cutting* by eosqjwrieon with a previous yield* end the 

farmer's estimate. This method tieflnitely has its limitations* bat as 

«xpe3rlenoe was gained in measuring yields over the ceaaty* it is considered 

to be acceptable in the few instances tdiere it was used. 

Estimate of Per Oent Full Cover 

As a field evaluation of the di^ree of succeee of eetablishment* 

an estimate of per cent full cover was made. For purposes of this study, 

per cent full cover is defined as the per cent of ground oover at the 

time of -the sMond cutting. It is not necessarily the same as night be 

considered an adequate stand* but is based cm eoaplcte cover. This 

estimate conoidws both stand density and vigor of the plants. Therefore 

stands with equal aoabers of plants per squars foot did not always havw 

the eeme per cent cover. A stand* considiBred to be adequate, did not 

neoessarily have 100 per cent cover. 
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stand Density 

On large fields« often with variable stands« any practical 

evaluation stand dieaadLty is partly by estiaate. Bvexy effort mm aada to 

ittke this estimate as aoeurate as poasibls. 1!hile the nmibar of plants 

reported per square foot for individual stands may not bo eocaet# it is 

felt that the count is satisfactory for cos^iarison of density among 

stands. To uss random sampling anr large fields on a scope that eas 

poractieal mi^t not give a true picture of stand count beeause of irregular 

stands. !br this reaaoa» the fblloeing steps mere usedt 

1. Survey of the field mas mads in vhich an overall 
analysis of the stand eas detmnained. 

2. Ths field eas then divided into sections each of 
vhieh rspresented fairly unifoxa stand# eocang^et 

Thick 
stand 

Medium Thin 
stand stand 

3« lithin eacdi of ths uniform areas# a stand count eas 
afluia Iqr use of either a square foot or a three square 
foot open end quadrant (the three square ftwt quadrant 
on the thimMr stands). Cotints mere made at randoidy 
selected points eithin the uniform areas in sufficient 
imid>er to give a conslstwit rai^e. 

U# Jversges mere made of all like sections, niese mere 
eonbined to give an average count for the field. 

Estimate of Alfalfa in First Cutting 

Beoause of the heavy infestation of voltmteer meeds# in 

a fem cases beeause of the presence of sssded anmisls in stands, it 



16 

considered neoeasary to make an estxiaate of the per e«3tt alfalfa aa 

coopared sith other plants present in the first cutting of hlQr* Ihls 

eetiaftte uas used in deterzaining an adjusted yield> iddch ma more 

nearly a measure of actual alfalfa production* 1!he eetlisate of ilanta 

eas divided into percentages of (1) alfalfa^ (2) small grain^ (3} seeded 

grasses1 (U) cheat> and (5) broadleaf weeds. Cuttings made after the 

first cutting consisted mainly of alfalfa and> in a fe«r cases* included 

seeded perennial ̂ raseea. 

Establishment of Iian«gem«it Levels 

As a means of eemparing Maag«aent praetioes with yields* cms of 

^iree aanagemwat levels was assigned to each stand, fhis management 

level was detenlned ty a aaaerlcal rating system in which all of the 

more is^wrtani practices were given ratings based en their adequacy in 

relation to reeommended inraotlces. Certain adjustnwnts were made to these 

ratings on the basis of personal knoidedge of the stand* 



CHAPTER 17 

THE AREA STUDIED 

Soils of ths Ar«« 

Fixtosa County lies mainly sithin three ̂ iysi(^ri|hie provincee, 

the Cumberland HLateau, Uie Highland Rim> and the Outer Basin. Elth 

the exoeption of one site on the Brotdierton Bench (a division of the 

Cumberland POateau) all of the stands studied are located in the 

Highland Bia* 

The soils of this area consist largely of transported oappinge 

(described as eith«r loess or stream laid material) that havebeen 

deposited on limestone residuum. The residuum consists of both high-

grade Saint loTiis and lazmair limestone and Cherty limestone of the Fort 

B^pae Chert. In general the high grade limestone is considered by some 

to underlie the more dissected area consisting mainly of red soils and 

the more resistant Port Payne Chert formation to underlie the more level 

gray soil areas. 

Me effort will be made to deeoribe in any detail the soils of the 

area as the Progressive Survey no*r in lafogress in the counl^ will afford 

a detailed description of the soils of ths area* Table I lista the 

mapping units identified on the sitea studiedj a brief deeeription of 

their general characteristics is also included; profile descriptions 

are included as Appendix F, a, H, I, J, K, L, M, N. 
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SOIL M4PPINQ tmXTS CP SIXTT ALPAtPA StANDS STUDIED 
IN PUTNAM COUHTT, TENNESSEE 

FZtKloiDliwnt Soil Type and Phasal Numbor of Sites 

Waynasboro silt loam B1 3 
lAj^esboro silt loam B2 6 
Waynesboro silt loam C2 6 
1Hqmesboz« silt loam C3 $ 
Naynesboro silt loam C3 (and Eaory silt loam) 1 
Mountviev silt loam B1 Ui 
liountTiev silt loam C2 1 
Holston silt loam B1 1 
Holston silt loam B2 
Holston silt loam C2 

1 
1 

Ifellston silt loam B1 1 
Cookeville silt loam C3 1 
Bevleyville silt loam B2 (and Mountviev silt loam) 1 

1 
Cumberland silt loam B1 

Beirleyvllle silt loam 02 

u 
Cumberland silt loam B2 1 
Cumberlaiml silt loam C2 1* 

Cuad>erland silt loam C3 1 
HezmLtage Cherty silt 
loam 01 2 

Mixed Old CoUuvium B1 1 
h 

Emory 
•e 

Baxter Cherty loam C2 

1 
Runtington 1 
Sequatchie 1 

'w 
^ ♦ rr-

mAv Aaw,fcfcw<»WP^ UJ iLCWWCA 9UMX nUSI 

B - indicates gently sloping phase - 2 to 5^ slope 
C * indicates sloping phase -5 to 12^ 
1 — iiklloates uneroded or slightly eroded 
2 indieates BH>derately eroded 
3•indicates severely eroded 
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I # 

S«rleB Inscriptions 

The following descriptions wsrs adspted from descriptions aiule 

^ Soil Conservation Service, 

"ifaynesboro - The «qftiesboro series consists of deep* well-dxuLned 

Red~7ellov Podsolio soils developed in old alluviimi cm high stz'eaa 

terraces, The alluvium has washed frcm soil developed from smidstone 

and shale and an admixture of materials from limestone soils. These 

soils occupsr gently to moderately eteep slopes. ThiQr are medium to 

strongly acid and imdsrate in content of plant nutrients and oit^anlc 

matter. The laynesboro series grade toward the Cumberland series on the 

one hand and towsrd the Holstoa series on the other, Bwy sre permeable 

soils* are generally cleared and used productively for a wide variety 

of cropB, 

iipuntvlew • The liountview series consists of well-<toaiBsd Red-

Yellow Podsolic soils that are developed in loess or loess-like silt over 

residuum from chsrty lisMstone, Those soils are on gently sloping to 

sloping ufdands of the Highland SLm, They are dooinaatly associated with 

the Dicdcscm soils but lack the charactexdstic fragipan. The ]ykmntvieir 

soils are low in organic matter and natural fertility. They axe medium 

to strongly add, Thess soils sre permeable to air, roots* and water, 

but they do not have as nearly optimum air and water relationships as 
the ^Saynesboaro and Cuidaerland series, SumeroTis awgnijt* chert fragments 
occur in tho lower portion of the larofile. Most of the soils have 

cleared and are used for general farm crops. They preducs relatively 
low yields of com, tobacco, Icspwdesa, small grains, and pasture. 
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CuaefcerXand•The Cuaiberland Berles eonalsts of SeddUh-Brcnm 

laterltlc soils that Intergrade tomrd fied-Yellov FodsoXio soils. 

These soils occupy nearly level to sloping areas and are developed in 

old alluvium, sashed chiefly from soils developed in limestone residmm 

that is mixed to sooe degree slth materials saiAted from soils dev^oped 

in sandstone and shale residuum. Topically they have daric brosn silt 

loam to loam surface layers and dark red silty clay loam to silt clay 

B2 horisons. They are eell-drained, pemaeable, highly productive soils 

that are videly distributed but of small total acreage. They are used 

for a side variety of crops and art gsnerally considered very desirable 

for the production of alfalfa. 

Holaton•The Holston series consists of sell-drained Esd«Yellos 

PodsoUo soils developed in old alluvium on terrace positions. Ths 

allxnrium is sashed from soils developed In residuum prsdominately from 

acid sandstons and shales. They occupy nearly level to sloping topogia^iy 

in close association slth the Vaynesboro and llOliehucky aeries. Topically 

toey have daa± grayish brosn to grayish brosn silt loam to sandy loam 

surfacs horisona and yellmsiah brosn sandy clsy losm to silty clay loam 

B2 horiaons. Though considered sell-drained, as actually mapped some 

mottling may occur in the loser B horizon. The soils, idiitii are penosabls 
and moderately produotive, are used for a side variety ef cropc. 

Hermitage - The Heimitage series includes Reddish-Brosn soils 

dsvtlopsd in old local alluvium that has developed in limestone residuum, 
Farsnt material and position aro similar to these of the Bnory soils, but 
they have sell defined B horisons and are considered older. In the sites 

stwiied in Putnam Cotmty thsy are cherty and are often defined locally as 
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"Crag Bock" land. The soils are meU-drained* permeable^ kigU^ 

poroduotive* and are used for a id.dc yariety of crops. In Putnaa County 

they are considered by uaoy faraexc to be highly desirable for alfalfa 

pveduetion. 

Baxter the Baxter soils are vell-»drained efaerty red upland soils 

belonging to the Bed-Tellov Bsdsolic great soil group. They ocouiy 

broad rolling to eteep ridges of ̂ e Highland Bin in Putaaai County. 

They are redder, have less ohert and aore highly dereloped B horisons 

than -Uie Bodine soils with idiieh they are associated. J^txter soils are 

peroeadile, ooderately ptoductive although considered somenhat droughty, 

Cookevllle - The CookeriUe series, on ehich only one site is 

located, consists of Bed>Telloir Podzolic soils. They are dereloped in 

residuuB froa slightly cherty, aodsrately high grade limestone on gently 

rolling to rolling end^^t topograpliy. In places, a small cennponent 

of loess may occur irregularly on the surface. Ihere not exoded, the 

seriM is characterised ty broen ailt loam surfaces and red to daiic red 

silty clay B horisons. The series does not appear to be extensive in 

^tnaa County and, share obeezred, is eroded. It is veil drained, 

penwable, and moderately productive. 

Bemieyville•The Bevleyville series on uhich one site is located 

eonsists of uell-drained polygenetie soils. The ui^er horison developed 

in loess-like materials, is Qzuy-Broim Podsolic, and the lower sequence 

developed in residuum from moderately high grade limestones is B«d-Iello« 

Podsolic. Bewleyville soils occupy gently to rolling slopes and are 

associated with Mountviev, Cookeville, and Baxter soils. Thsy are 

characteriaed by dark grayish-bzuwn to grayish-brown silt loam surfaces 
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«nd strong brown to yellowlsh-red B horieons* Tho colXs arw aoAtrately 

produetlTB and «r« nsod for a wide variety of crops* 

^ory - The Emory series on idilch one site Is located Is an 

Alluvial soil developed fron recent alluviuzn washed from soils developed 

in high grade limestoi^ lasidutm* They are well-drained, penaeable, 

hig^hly productive soils on nearly level to sloping topography and are 

dMxacteriaed by brown to reddish-brown silt loen to loan surfaces, over 

WEMdcly developed borwn to reddish-brown silt loan, loam or silty clay 

loan, weakly developed B horizons* 

Huntingtoa - Ihs Huntington series, on idiich aae site is located, 

consists of well-drained Alluvial soils that are ccos^sed of young 

sedinents, derived largely frow uplands of llsestone. They are on nearly 

level stream topography and are characterised by dark brown silt loam 

to loam surfaess and brown to dark brown silt loam to loam lower horisons. 

Huntington soils are permsabls, slightly acid to mildly alkaline, have 

good moisture supplying capacity, and are highly productive. 

Sequatchie - The Sequatchie series, on which one site is located, 

consists of young Gray-Brown Padsolic-Ailuvial intergxndes. These soils 

occupy low stream terraces and are developed from nixed alluvium washed 

chiefly from soils underlain by sandstones and sliales but, in places, 

from limestones snd mixtures of other aaterials. They are characterized 

by dark brown fine sandy loam to loam surfaces and dark brown to strong 
brown fine sandy clay loan to clay loam weakly developed B horizons. They 
are well-draiiwd, permeable, and highly productive soils. 
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dioAtle CoQdltlona AffeeUng EatabllshEBftnt and Held of Stands 

Cliaatological data that is included as Appradix B refleet a 

TOoibar of eonditiona that had a diract aodj in soim easea* unoaual affect 

on aatablisfaBNnt of the stands studied. 

July and August^ 'Uie two months prior to seeding^ ware dry memths 

with a total of 2*1(7 inches rainfall* According to a mmbar of famars 

pzacticing atusBuo* fallow, this fact contributed to the Toluntear wood 

problem* Suaaar fallow was lass effacti'Ta bMsaun soistura was not 

atifficiant to sprout all of the swell grain and weed seeds so that they 

could be killed disking. 

During seeding time rainfall was light, bat seeding eould be 

aocowpliahad (where land was in fallow) within the preferred tiaa of the 

last of August 15 to Septaodier 15. Iron this time until October 7, 

rainfall wae wnuewaU^ heavy for thie seasM* ftooo fazwwre idu> did not 

toed before this period were generally delayed until a rather late date 

for eeeding their alfalfa* 

After eeeding, the winter season was very severe for this seetionj 

the nonths of January (average 32,1») and February (average 26,5o) 

unusually cold. Stands that were aeeded late suffered some winter 

killiz^, and a nuaber of famars reported good fall stands that were 

severely thinzHNl ly spring. Considerabls heaving was reported* IVcmi 

reports of ths famsrs and the appearance of the stands, winter 

killing appeared to bo more severe on the "gmy" eoils which 

mainly the liauntview series* 
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Wuniht April and llqr vera aontha irlth hi^ rainfall. Th« aolls 

mtre xierer below field capacity. Ihia laoiature condition favored good 

ylelda of the first cutting on all establishes stands. 

Following the first cutting* rainfall was relatively light over 

sMt of the area in Jfhne. Many of the stands made poor recovery] there 

was considerable yellowing (that to some degree was evidenoe of fertility 

deficiencies)* and the alfalfa bloomed out short. 

Some of the farmers cut tMs short crop at the early bloom stage 

while others waited beeause of the short growth or for other reasons. 

(July was a isnith of high rainfall with from U to 7 iiushss over the 

county. Ih gttieral* those stands from vhich the second cuttiz^ had been 

taken made an excellent recovery. Farmers idio had not mads the second 

cutting by early July were delayed beeause of rainy weather* and did 

not cut the second time until others were making their third outtii^a. 

the reduced yield due to the delayed second cutting ia considered 

a result of msnsgemant rathsr -Uian potential yield of the stands^ 
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FDOHiaS AHD DISCUSSIOH 

Alfalfa Rpoduction in Potnaa County 

InteivlaaB with professional agricultural irorkers tha store 

experienced groiare it appears that alfalfa has been groen to some extent 

in Putztaa County for about thirty years* Agricultural ceneua reoerde 

verify this as sheen by the folloeing data (27) 

1929 - acres groin - 71 field in t<ms not listed 
193h - acres groin• 260 Held in tons 282 
19h9 - acres gromi- 1,323 yield in tons 2sh6k 
I95h - acres groin - 1,128 Yield in tons 1,913 

Ihese figures indicate a slight decline in acreage during the 
early 1950's idiieh has been attributed to disappointnents in succeee of 
atande and poor stands resulting from a tendency of experienced groiers 
to ]?eduoe the efficient of their Bansgesient practices. Although no 
current figuras are available, production seens to have been on tee 

increase during tee laat fei years. Seedinga in the faU of 195? amounting 
to approximately 300 acres lould indicate this to be true. 

As seen by the census figures, yields of alfalfa have been lo* 
through the years -at no Ume lere as anieh as tio tons per acre reported. 

Itenagemttit history indicates good cultural practices and 
but low ferUlization. None of the eoeperienesd groiers intervieied ussd 
■ore than 600 pounds of fertiliser at seeding ihich las mainly 6-12-12. 
Tbpdressing had been irregular if done at all. It is interesting to note 
that tio of the most successful older groiers had, through the years. 
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0-1-3 or 0-1-2 eoieblnatlons of fezidlizer at rates of 1^00 pounds 

at seeding and 200 pounds annually. These grosere expected 5 to 6 years 

from any stand and believed thati elth heavier annual fertiliser 

appli<»tionsj stands would last up to ? years, liany of the avwrage grofssrs 

expected no more than 3 to U years from a stand. 

The growers interviewed were unanimous in the opinion that "red* 

soUs (soils with red subsoils) were much superior to "gray" soils 

(soils with yellowish brown or brownish yellow subsoils). A favorite 

with several growers was "Crag Book" land which consists of soils formed 

from old colluviua and would fall mostly into the Hermitage Seriea* Ns 

successful growth over a long period of years was locatsd on the so-

called "gray" soUs which was mainly the itountview and Bicksoa soUs. 

Qrowers had vwoy little knowledge of past or expected yields. 

They generally expected 3 or k cuttings a yeaTf with the first cutting 

amounting to about one-third of the total yield. 

Fall seedings in general were preferred^ and only in a few cases 

hsd the growers ̂ periwicod failure la getting stands from ssedings mads 

at this time. Failures were usually attributed to late or poor soedbed 

proparationj late sstdinge* seed of unad^ed irarieties« or unusually 

ssvere winters as was the oass in 1?57-5S* 

Individual lauiagemsat Practices of Alfalfa Production 

A summaxy of each of the more important management practices 

follows. Of the sixty stands studied, five were seeded in 1956 and are 

treated separately in the seeding date analysis because they were 

influenced by different climatic conditions. 
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Seadlng Date 

Seeding dates for the 1957 etaods vere influenced for the oMt 

part l)sr ̂ tumsually mt fall season. Dates fell in -Uuree nain groups* 

(1) BeTent7--0Qe per cent of the stands were seeded froa August 15 to 

S^pteoltcr 15 (the reoowwended dates for Tennessee)* (2)semi per cent 

were seeded firoa Si^iBiher 20 to Septeober 30 (following heavy rainfall)* 

and (3)the r«Mdning twenty-two per cent were seeded from October 1 to 

October 30, Itcet of the farmers who did not teed early were delayed 

rainfall until the third period. 

Of -Uie five 1956 stamls stwiied four were seeded between August 15 

and S^teadMr 15. The fifth was seeded Septoddsr 30* 

Lend Preparation 

Thare were three general methods of land prsparation* 

(1) Forty-eight per cent practiced suomer fallow* in whloh 
the land was turned by July 15 and disked regularly 
until seeded. • 

(2) Twenty-five per cent followed a harvested summer crop* 
preparing the land either Isy turning and disking or 
bogging and disking* 

(3) Twenty-seven per cifflit tiumed weeds, volunteer oats 
or lespedesa late* j\ist prior to seeding. 

this iodieates that 73.0 per oeixt of the farmers followed methods 

considered more desirable. Disks* section drags and cultipackers were 

used in seed bed preparation. 

gee of Cultipacker 

Use of the cultipacker both before and after seedii^ is considered 

a very desirable practice. Seventy-three per cMit of the fermere used a 

cultipacker, and of this group fifty-five per o«3t need it only after 

seeding and eighlMen per cent used it both before and after. 
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Soil T»gta 

Only ninotoon of the sixty fvemre, or thlrty<"tiio per e«nt» hud 

•oil tests Md« prior to seeding. Of this group# thirteen per cent 

followed reeoBOMiidstioBs end nineteen per cent partially followed 

reoosaawndations* Six^-eight per cent did not haiw a soil test* 

Ihe group that partially followed recoinraendations last the n»iif 

requireaents but all of this grwq)used 6-12-12 fertiliser idilch does 

not suK^ly the proportion of plant nutrients generally reeooaendtd by 

the Teiuiesaee Agricultural Ebcperiaant Station* 

Hoe Application 
I di 

All stands except seren (7) reetlmd m applicaUoa of lioe 

during the season they Hers sssdsd* these fields had besn liaed in 

previous years* 

Sunratsy of Zias Applieetion in Tons per Acrs 

2 Twas 2 1/2 Tons 3 Tone Over 3 Tons 

fw esat of tbtal 27 lo 53 10 

Most of the applications ware nada while the seedbed was being 
prepared although a few were nade befors the land was turned. 

Fertilisation 

Initial fertilization was gwerally lofwer, and plant nutrients 

were mt in the proportions recoain»nded lay the Tennessee Agricultural 

Saq^erloent Station shea no soil test is made* 

A sumaary of the fertiliser practices used is shorn in 

II and m* 
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AMOOMltS AND AHAIYSES OF FKRTILIZER USED IN INITIAL APPLICATIQSS m 
sun AWALFA STANDS IN POINAN 

Ifanfcer of Standa 

3 
2^ 
lit 
1 
2 

TT-

3 
1 
1 

T* 

2 
1 
T" 

1 
2 

- I 

of idxed Fertiliser 

300-350 
koo 

ii00-600 
750 

1000 

ilOO 
1100 
600 

200-250 
300 
600 

300 
100-150 

> '• •• 

' "'y.-

^ ><■ 

, . . 

® 

Analyeie 

6-12-12 
6-12-12 
6-12-12 
6-12-12 
6-12-12 

3-12-12 
3-12-12 
2-12-12 

0-9-27 
0-9-27 
0-9-27 

0-10-20 
0-0-60 

■■ ■' 
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SABLE ni 

QUANTITIES OF NUTRIEN1S USED IN INITIAL FERTILIZER APPLICATIONS OT 
SIOT ALFALFA STANDS IN PUTNAM COUNTI, TENNESSEE 

Htonber of Stand# 1^05H K2O 

12>8. Lbs, 

3 18 36 36 
25 Zh Ii3 li3 
Hi 211-36 Ji8-.72 ii8-72 
2 60 120 120 
1 15 90 90 
3 12 U8 li8 
1 33 132 132 
1 12 72 72 
7 0 18-27 51i-8l 
1 0 51 162 
2 0 0 60-90 

< - . ., 
:• t.'-
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Ttoa flsble II it eaa be seen that a large majority of the 

farmers (70 per cent) used 600 pounds or less of the 6-12-12 fertiliser* 

Ibrty-two per cent used 1*00 pounds of 6-12-12 idiich is the equivalent 

of the amount of nutrients on yihXch an igricultural Conservation Program 

cost-sharing alloeance is made. 

The general fertiliser reoommendation of the Trnmessee E3q>eriiaent 

Station (lAxen soil test is not tised) is 15 pounds of Nf 120 pounds of 

1^5 and 120 pounds of K2O. Table III indicates that applications mere 

close to these Suggestions in three instances^ but in each case these 

exeeeded the recowended amount of N. Eight of the appUcations met the 

recommendations of the soil test. Although a nusiber of other applications 

may have been adequatei without the soil test, we can consider that only 
eleven stands were fertilised adeqtxately. 

While the amounts of nitrogen applied at seeding are not unusually 
large, they are high in proportion to other nutrients used when the 

fertility requirements of alfalfa are considered. 

Borax was included in the fertiliser adxttiro on all sites excepi 
two. Both of these stands were poor, and evidence of the deficiency 
wee pronounced. 

Top Dressing 

Many investigators (7)Cl3)(iq) agree that annual appUcations of 

P2O5 and K2O are essential to high yields and long Ufe of alfalfa 

stands. OeneraUy, top dressing is associated with aalntenanoe rather 
than eetabUehmsnt ef standaj howifver, where inadequate amounts of 

nutrlMtts are used at time of aeeding, top dressing becomes associated 
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ifi-Ui establishrasnt as aell as sialntananoe. Bbo^cs (21) has found that 

in -tiia graatsr ma^r of exparlaants eonduotad in Itemassea thart has 

baan little respenta to fertilization during the first year after saadinK. 

fhasa obsarvaUona were loada on stands raeai'vlng raetsatowided rates of 

fertilisation at seeding, this was not the case in most instances in 

this stiui^ and excellent responses ware obserred from top dressing. In 

sose cases this practice appeared to result in the difference between 

eatablishaant and failuzw of staxids. 

Itoiber of Standsj Amounts Used and Tin of 
T^^pdressing Fertilizer Applications 

Before let Cut After 1st Cat After 2nd Cut After let and 
3rd Cut 

(3) 200# 0-9-27 (li) 200# 0-9-2? (2)300# 0-9-2? (1)600# 0-9-2? 
(3)3^#0-9~2? 
(1) UOO# 0-9-2? 
(1)500# 0-9-2? 

(1) 250# 0-9-2? 
(1) 300# 0-9-27 
(1) liOO# 0—9—2? 

After 1st cut 
UOO# 0-9-2? 
After 2nd cat 

(1) 300# 6-12-12 (2) 250# 0-20-20 

()Bapresants number of stands. 

?krleties Used 

Mainly three Tariaties were usedt 

&iffalo Kansas Common Oklahona Cowwon Other 

Par cant of total 53 1? 23 ? 

Ineludad under other are two mixtures of(Mahoma and Kansasy one 

of Buffalo and Eansasf and one variety known only as Jumbo. 

Seeding Rates 

All of the farmers used as much or more seed as the reeowBaaadad rate. 

It setHsed to be the general opinion of many faraars that you "couldn't go 
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vroog" uslzig plenty of eeed. k fev eonaldered tfaet thicker stands gave 

higher q:aality hii^« 

Stuonary of Seeding Bates 

Less than 
20 lbs> 20 lbs. lbs, 30 lbs, UO lbs. $0 lbe> 

Per oint of total 3 37 1*0 12 5 3 

!Q]e two instances of less than 20 potinds of seed sere mixtures 

emitalning ssMt clover^ sAilte clover and orehardgx«ss «Lth 10 and 1$ 

pounds of alfalfa seed. 

Seedii^ Methods 

three metheds of seeding mere usadt 

cyclone Qrain Ihrill Cultlpacker-Seeder 

Per cent of total 5U U3 3 

Althot^ the cultipaoker-seeder is the aiKre desiz^bla of these 

Mthodsi ai^ of them should be satlsfactosy if properly used* 

Inoculation 

All the farmers except one used inoculum. The ccnplete failure 

of this one stand uas due to a number of reasons. 

CroT3s Gronn in Combination with Alfalfa 

Only tee growers seeded small grain (oats) aa a coopanion crop* 

Qna of theaa had a stand failure and attributed it partly to the oats, 

fts other grevsr had uaad oats with hla alfalfa for a number of yeara a»d' 

ILksd the iraotioe both from the standpoint of jaoteetion and additional 

yield. 
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Thirtcsn growBH included froti tiwo io six pounds of orchsztigrMs 

Tilth their alfalfa seadj nino of them ware satisfied tdth the practleei 

four Twa* not. Seasons glTren in favor of orchardgrass mre (1)it 

added to the total yield, (2)It mas an aid in curing, (3)it prevwited 

alfalfa fSroa lodging, and therefore Tnui an aid in escaping fhngous 

diseases, and (U)it served as erosion control, Beasons given against 

the use of orchardgrass ware (1)it crowdsd out the alfalfa, and (2) 

mixed hay mould not demand as high price as pure alfalfa* 

Of the other growers idio did not use orchardgrass, practically 

all felt that it tkm too coBg;>etltive when used with alfalfa. It is 

thought that mueh of the aversion to a mixtTire of orefaardgrass (Tdiieh 

in most eases is a result of either their obssrvatlone or expeidenss) 

is due largely to improper fertilisation and heavy seeding rates of 

the grass. 

(tee grower (two sites) Tised a mixture of 10 pounds of alfalfa, 

$ pounds of sweet clover, 3 pounds of orchardgrass and 1/2 pound of idiite 

clover. Be used a cropping system in which the mixture wats used for hay 

three years, followed hy pasture for 3 or years. Ihe field was then 

planted to com for 2 years, and back to the alfalfa mixture. Ihile 

this system would not bo desirable in all cases, a mixture of this type 

is worthy of consideration where the longevity of alfalfa stands is 

questionable beoause of the physical propertiee of toe soil. 
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Msasiired and Obserwd Factors Affecting Alfalfa 
Establishimnt and Held 

Soil Tests 

The resnlta of tests of soil samples taken on aH sites ara 

included in Appendix Q» Table IV is a suuBnazy of these results. 

The soil test SBBnaaiy indicates that the pH and fertility level 

of the stands ess definitely not optiHus, but considering field conditions 

and the small amounts of fertiliser applied, they are not as low in 

some instances as might be expected. All but 10 of the surface 

shoved definite resxilts of liming, vith abotct one-half of the sites 

being within the optimaa range. The pH of the Bg horiaon is generally 
low. Hiosphorus in the surface layer was low or very low in one-half 

of the sites. All but one of horizons tested were very low in 

lAiosphorus. Of particular interest is the generally high level of 

potaealum in most of the sites, especially in the surface layer. 

Several poselbilitiea should be considered when interpreting 

these results, (1) beoaiise of the period at which the soil sauries were 

taken (the spring after fertiliser application) the results could not ba 

expected in all inetanoes to give an accurate measurement of the field} 

(2) the level of phosphorus bh^ have been a limiting factor in establish-

(3) the level of potassium, which may have been a limiting factor 
in alfalfa cetablisfament in scmte cases, appears to be high in many 

instances despite low applications of this nutrient at seeding, me 

fertilily status of the soil could be the result of previoiis treatment 

or cropping history or other factors. It could suggest that the inherent 

fertility of these eoild be further investigated on the poesibility that 
this factor would influence fertiliser recommendations for the area. 
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TiBIE IV 

SUlfliART OF SOIL TEST RESULTS OF SURFACE AND Bo HORIZOH SAMPLES 
¥Bm ALFALFA STANDS IN PUTNAM COUNTI, TENNISES 

Soil Tests 

of sttrfacs•60 saiq^es 

Ntoiber 
Bar o«nt of total 

pH of horlioa -38 aaaplui 

!Aio3i>or 
Per coat of total 

P of otirfaco -60 saaqi^os 

Aodior 
Per eont of total 

P of Bj horlson - 36 soploa 

—* 

fraBDOF 

POr coat of total 

K of surfaeo -60 saoplea 

Number 
Per eont of total 

K of horlsoB - 36 aKiploo 

NuB^r 
Per c«it of total 

9oloir6«0 

10 

17 

Below $»0 

19 
50 

Vexy Low 

9 
15 

Very Lew 

35 
97 

Very Low 

3 
5 

Very Low 

3 
8 

Soil Test Bating 

6.0 to 6«3 6.5 to 7.1 

21 29 
35 US 

5.0 to 5.5 5.5 to 6.2 

lU 5 
37 13 

Low liedlwa Hi^ 

21 13 17 
35 22 28 

Lew Medina High 

1 

3 

Lew MsdLiai mek 

13 11 33 
22 18 55 

Lew Medium High 

15 10 8 
hZ 28 22 
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Harveatlng 

Iha yield results of this study sre bMsd the «aa«mt of hay 

hazTMtad through 10. 

Date, Itniber and Order of Cuttings for $6 Stands* 

May 22 to Jhne 10 June 28 to July 7 July 19 to Aug. 10 

Ist outting 56 
2nd cutting 26 26 
3rd cutting 26 

* It seedings were failures and no yields uere harvested. 

The first, second, and third cuttings oere generally harvested 

in the early blooa stage, uith eKception of 26 seecaad cuttings that iier* 

harvested late and mre in late bloom stage, la this instance part of 

the yield mas fr«ai new growth. Ihe yield of these stands was generally 

decreased delay of the second cutting, but since all sucoeesful stands 

were harvested within the eesm period of July 19 to August 10 it is not 

believed that the laet cutting would greatly affect the iwlative yields, 

lield through Auguet 10 is usod as one asasure of success of eetablishaent. 

Mbdulatioa 

From bbeervetiene mode in T&mmmm it appears that inoculation 

is one of the more serious problems In eatablishiBent of alfalfa, Althou^ 

tim or faellities did sot permit a study of this pheao of manegoaent, a few 

observations wore msdo. Ihs roots from jdants carefully dug from teenty 

different stands were examined for the preeenoe of nodules. In only 

two instances were nodules found. Wiile this observation is 

not sufficimt to drew any conclusi^, it is of sqm inteirest to note 
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that tha tuo atttida iriiara a f«v nodolai aare obsazred aare oldar ataads* 

Otta aaa thraa yaars old and tha othar four* Ihaaa aara tao of the fav 

atanda in tha eounty that hara raealTad only ̂ 0^ and Kjp (no nitrogen) 

both at aeading and in annual applications• 

Voluntaar Hanta 

Uany of the alfalfa stands aara haayily infested with roluntear 

plants (weeds)* These plants innludad nainly oatsj ryegrass, cheat» 

tuznips» crasSf «d eool-season broadlaaf aa«la« aainly efaiekaaedj alntar 

Bdntf sour dookf fennel and wild nnstard. ilthoc^ this infestation was 

aorse in stands where tha land was prepared Xata» it was also a prdblana 

In a i»nd)ar of stands where praiarabls oultuxal Mthods had be«s used* 

Tha growth of those plants was uiiKioubtedly stionlatad by extra 

nitrogen as a result of the aide use of 6>12«12 fertiliser. Although th^ 

added greatly to the yield of the first cutting# they were coapetitiTa 

with the alfalfa plants. Hiile alfalfa reoorered very well in soae stands# 

the eompetition of these volunteer plants greatly thinned or crowded out 

sooe weaker stands. Cie serious effects of this {uroblera were no doubt 

closely related to fertility level of the soils (high level of nitrogen 

in proportion to phosphorus and potash) and idiether the stands were thick 

enough to bear losing soms plants and still have an adequate stand. 

Diaeaass and Insects 

Disease and IjiuMot pz«ble» were not of a serious nature 

the period in which the stands eere otMi«nred except for several stands 

that were heavily infested with gzaen i^ids. A few etande were 

by Crown Rot# Sdeiotina trifoliorua# and Black Stm# Ascochyta iBg>erfecta, 
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mainly dorli^ th« eool mt period prior to tbo first outting. OuMigs 

these diseases appeared to be more serious on thidcy rigorous growing* 

pure stands of alfalfa, Ihe presenoe of orchardgrass in stands seemed 

to be an aid in escaping damage from these diseases. Two farmers expressed 

the opinion that grass mixtures prevented lodgixig of alfalfa thus affoirding 

better aerati(m. Ckily one stand was aeriously affected by Leaf Spot, 

Data From Usaaurements of Stands and Yields 

Table 7lists yield results* both total and edited* and other 

measvirements directed at detersdning success of establishment, AH total 

yields were counted on mie basis of total baled weight except where 

otherwise Indieated, Adjusted weight was computed by subtracting the 

estimated weight of volunteer or annual plants from the total yields of 

the first cutting. Average total yield for fifty-five, 1957 stands was lt230 

lbs, per acrej adjusted average yield was 3620 pounds per acre. Ihis 

included 22 stands that wwe out three times* 25 that were out twice* 

four that were cut once and four stands that were not harvested. 

Percentage of alfalfa at first cutting was estifflated within three 

weeks prior to fixwt cutting. 

Percentage of full cover was estiiaated at time of second cutting* 

Stand count of plants per square foot waa made within two weeks 

foHowirg first cuttiz^. 

All uziadjusted yields are listed to nearest 10 pounds par aera* 

and adjusted yields are listed to the nearest one huxwlred pounds. 
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table: V 

ALFALFA TIEIDS AND STAND EVALUATION JEASUEEIIENTS OP SUTT ALFALFA 
STANDS IH PUTNAM COUNTY, TENNESSEE 

fe, ' , , 
1957 Yield Yield Yield Per Cent Per C«it Plante 
Seeded Total No. let 2iid 3rd Alfalfa Adjusted Full Per 
Steade Yield Cute Cut Cut Cut 1st Gut Yield Cover So. Ft 

isi: jsr, mr. ebs: yet. — 

-39 12160 3 60^0 3710 ZhOO 50 9100 Q$ 18 
Sk 9020^ 3 ii3l40 2780 2000 95 8800 100 35 
"^9 7590 2 Ii780 2810 — 70 6200 8$ 18 
-27 7150 3 3150 llOO 2600 90 6800 95 25 
^lt6 7020 3 1^350 690 1980 60 5300 90 18 
-11 6870 2 U680 2190 — 70 5500 80 16 
'51 6810 3 3360 2li30 1020 80 6500 80 16 
^9 6500 3 2200 15oo2 2800 95 61i00 95 22 
^3U 
^25 

61i50 
6310 

3 
3 

3280 
2570 

h7Q
lli50 

2700 
2290 

70 
95 

5500 
6200 

85 
100 

18 
35 

8 6190 3 2980 900 2310 60 5000 80 15 
-26 6150 3 2720 1260 2170 70 5300 90 18 
^ 5710 3 3060 9liO 1710 95 5600 95 20 
^7 5U90 3 2070 21140 1280 95 5U00 100 35 
-32 510.0 2 3130 2280 — 80 I48OO 90 20 
>-58 5380 3 2320 910 2150 95 5800 95 25 
"60 52liO 2 2910 2330 — 92 5000 95 30 
^ 
20 

5li{.0
5050 

3 
2 

37140 
2970 

790 
2080 

610 
— 

60 
70 

3600 
U200 

75 
85 

16 
16 

-36 U370 2 3280 1590 — 80 I420O 85 22 
"3 I48U0 3 2J4OO 1300 llUO ItO 3U00 70 16 

^1|2 
-U7 

I4700 
U700 

3 
3 

2100 
1990 

11002 l5oo2 
730 1900 

75 
95 

1^200 
I46OO 

35 
95 

H. 
25 

-1 U580 3 2890 1130 560 liO 2800 60 12 
v31 14500 2 2100 2it00 — 90 U300 85 IL 
-52 I4320 2 2760 1560 — 85 3900 80 aS 
-9 I4270 3 211i0 710 1U20 60 3hOO 85 15 
-33 1160 2 2160 2000 — 80 3700 75 18 
-38 3850 2 2100 1750 — 65 3500 85 111 
^30 
-55 

3!)00 
3780 

2 
2 

2180 
I890 

1620 
1890 

— 
— 

85 
95 

3500 
3700 

90 
85 

28 
Ik 

-53 3760 3 2230 290 l2ko 50 2600 70 Ik 
^h8 3750 3 1290 690 1770 65 3300 80 17 
-15 35^ 2 2160 kk30 — 75 3100 00 Ik 
'H28 
-22 

3l4kO 
3k00 

2̂ 
2 

209Q 
2100 

1350 
13002 

"•—> 
— 

9095 
65 

32003300 
2700 

8595 
60 

16 
23 
12 
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TABLE V 

ALFALFA IISLDS AKD STAND EVALUATION MEASUEEMENTS OF SHOT ALFALFA 
STANDS IB PUTNAM COONOT, TK^IESSEE (contimwd) 

Bo. of 

1957 Yield Yield Yield Per Cent Per Cent Hants 
Seeded Total No. 1st 2nd 3rd Alfalfa Adjusted Pull Per 

Stands Yield Cuts Cut Cut Cut lei Cut Yield Ccjver Sq. Pt 
lioe. lbs. Lbs. Lbs. Lbs. 

...3280 2 2020 1260 70 2700 85 17 
3230 2 2380 850 90 3000 90 16 
3210 2 1010 2200 90 3100 7U 17— 

2960 2 2060 920 90 2800 90 18 
^7 2950 2 2050 900 ... 50 1900 60 15 
^50 2920 3 1190 590 112(0 98 2900 90 20 

-13 

w.2600 1 2600 10 300 20 6 
k 2280 1 2280 15 300 M. 

..^0 2170 2 1380 790 85 2000 90 lU 
-35 21I4O 2 9ho 1200 65 1800 60 Ih 
-6 I860 2 1210 650 65 11(00 60 11 
^29 1700 2 800 9002 90 1600 65 15.M 

1210 1 1210 .. 30 1(00 20 7 
^6 960 1 960 60 600 50 11M.—• 

TO n 

2k 0 •r ... .. Mi M. M. 

0 «» Mi M. 

56 » 

^7of" 
1956 
Seeded 

Stands 

^7 II830I 3 5990 31UO 2700 95 11500 100 20 
M^h3 7U20 2 3870 3550 65 6600 1085 

^17 731^0 3 3980 660 2700 75 61(00 90 12 
^18 6100 3 3530 11(70 1100 85 51(00 90 12 
-^19 1(800 3 2150 900 1750 85 1(500 80 7 

^Indicates yield obtained by saopling ssethod, 
^Indicates estimted yield. 

• .aa 
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Aiotors Bel«tlng to Suoeess of £atabXishjaent 

Establiflhatat is a difficult factor to Bssstur* in qiuintitatlre 

tsms. As dsflnsd in this study it is the eonbination of both mubsr 

of plants and vigor of plants. These are variable factors. To get at 

the necessary coasbination of the factors for establishasnt, tvo 

neasureasnts vere aadei (1)i^ants per sfuare foot and (2) per cent 

full cover. The latter vas an attesqpt to measure vigor necessary to 

give coB5»lete coverage vith aay nxaaiber of plants at the time of the 

second cutting of alfalfa. IShile 100 per cent cover of alfalfa aay be 

considered as perfect establishaentf this mis rarely achieved and it 

does not aean that anything less than this is not a successful stand. 

Age at the tiaa of thie study is a relatively constant factor but vigor 

is influenced by a lauaber of variables, mainly jaoductivity of the soil, 

therefore the saae plant population vould not alvays rOsult in the 

saae cover. 

The ceabination of plant population and amount wad vigor of growth 

is expressed quantitatively in yield. As yield can vary vithin a definite 

per cent of cover, it cannot be considered ae an exaet aeasTire of 

establishment, (hi the other hand, yield is dkipendent upon cover. Ih 

this respect, per cent full cover as a measure of establishment is 

related to yield. 

Oador the field conditions which this study was made interest 

directed towsrd determining a range of plants per square foot that was 

necessary to give complete cover for the stands and yields resulting 

from varying combinations of these factors, m the effort to get at 



thla infomatlon d»gre« of InfluwoM of (1) ptr out alfalfa at 

first cuttliig on per oant full eover (2) plants per 8<iaars foot on 

per cont full cover (3) plants per squaire foot on yield and (It) per 

cent full cover on yield nas deterained regression analysis (25)« 

The results of these analyses as i&own in Figures 1, 2, 3, and 

it indicate that there is a high degree of correlation betseen all of 

the asasureasnt factors used. (1)Ihe regreosion of per cent alfalfa 

at the first cutting on per oent full cover resulted in a correlation 

coefficient of .9lt shich is highly significant at the 1 per cent level 

of probability* This seeas to indicate tiiat per cent full coverj as a 

aeasure of establishmnt eas highly depaadent on the per cent of alfalfa 

at the first cutting. It my suggest that volunteer plente or eaeded 

ennuels have had a aerious affect on stand establiahnsnt. (2) ihs 

ragrcasion of plants per square foot ̂ n per cent fuU cover resulted in 

a correlation coefficient of .17 shich is highly significent et the 1 per 
cent level of probability. Thia does not asan that ths earn nutiwr of 

plants resulted in a like degree of cover in all instances* The deviation 

from perfect correlation is indicated by the scatter of points on the 

graph uhioh a^ reflect the influence of vigor* The regression iiould 

seem to indicate, hosever, that per cent full cover is highly dependent 

on plants per square foot and that, in general, the greater plant 

populations resulted in the higher percentage of full cover* (3) The 
regression of plants per square foot on yield reeulted in a correlaUon 

coefficient of .78 uhich is significant at the 1 per cent level of 

probability. Seettering of points on the graph indicates that vigor has 
bed aneh effect <m yield along elth plant population. This is illustrated 
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lay the eocassple that 1$ plants per equare foot yielded a low of 1620 

pounds per aore on one stand as eoq>ared with a hl«h of lt990 pmmds on 

another stand. Despite the wide ranges between the yield of like plaat 

populations in sons instances, it appears that the higher yields were 

obtained froai the greatwr jlant populations (above 1$ plants per square 

foot). (U) Begression of per cent full cover on yield resulted in a 

correlation coefficient of .78 which is significant at the 1 per cent 

level of probability. Ihe d^ree of correlation h«e is eiadlar to 

that of plant population en yield. It will also be noted fttm the 

gr^ph that, with few eacceptions, the pointa cluster nore nearly 

about tha aaMn. Diffarancea in yields within the Mme degrees of 

eovsr are again indicative of the eleoent of vigor. An of 
e 

this is a low yield of 5380 pounds per acre voraua a high yield of 

8800 pounds per acre with 100 per cent cover. It is significant, hoswvor, 
that all of tha higher yields (5000 pounds Md above) had a per cent fall 

cover of 80 per cent or above, lha fact that thara la close correlation 

between these factors not necessarily mean that this would ba true 

under all conditions. It is alas recognised that varying yields can 

be expected within "rtiat eeuld be ooneidered a definite degree of 

establishment. 

Ibble Tl summarises some of the relationships between the three 

measurements by canparLng ranges of yield with aversgss of plant population 

and percsntage of full covar. A close relationship exieta between yield 
of plairte per square foot and per cant of full cover (2) The wore productive 

1^57 stands (22) have an average of 16 plants or mors (the lowest wwvfrfr 
of plants per square foot was Ih in one instance, high was 35 pi 
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TiBLE VI 

REUTIOMSHIP OF IIELDS TO PUNTS PER SQUARE FOOT AND PEK CENT 
FULL COVEK OF SIXTT ALFALFA STANDS IN 

PUTNAN COUNTI, TENIjESSKE 

Fifty-'fly 19$7 Seeded St«od« 

KLantfl peF Per Cent 
Yield Sq. Ft. Pull Cover 

5000 Ibe. or 
over 

15 staode Av, 22.6 80 to lOOJf av, 91.3^ 

UOOO to 5000 lbs. 
7 stands Av. 18.0 80 to 9556 av. 86.1^56 

3000 to 1;000 lbs. 
12 stands At. 16.2 70 - 9556 av. 81.756 

Under 3000 lbs. 
17 stands At. 12,9 20 90^ aT, 61.756 

Complete 
failure 

Hi stands li failures 

FLy 1956 Seeded Stands 

11,500 lbs, 
1 stand 20.0 100J6 

5300 to 6850 lbs. 
3 stands 11.3 85$ to 90$ av. 88.3 

U5oo liw. 
1 stand 7.0 80$ 

/: ■, ■ 
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thre« lnatances}« and an average of^per eeat fnU cover (ranging 

fron 80 to 100 per cent). (U)Sw enaBsaxy of the five 1956 atande 

indicates that a loser nnntber of idanta per square foot and per cent full 

cover inroduced a higher yield than the never stands. Average yield 

(ranging from li500 pounds to 11,500 pounds^acre) wm 6920 pounds per 

acre vhich eas produced frea an average plant population of 12.2 plants 

pw square foot and a cover of 87 per cent* 

Relationihip of Managenent LevAls to Tield 

Alfalfa is a rather exacting crop in its aanageasnt reqolrenents, 

and its failure could result fron peer ae^»ds in aay one practice. 

Selecting the partievlar cause ie difficult to deterolne under field 

conditions. To svaluate single entities» one aost have controlled 

conditions in vhich all other factors arc kept nearly constant and/or 

non-liaitlng. Sinee this vas not possible under the oonditions studied, 

it vas felt t^t evaluations determined by combining all of the more 

lisportant managesMnt factors vas the only practical approach. With 

use of this asthod it is also recognised that th«ra is Interaction 

betveea the aany factors that contribute to alfalfa establishment and 

grevth. 

ISanagffisent levels vere detexmined by the ccmabination of values 

assignwi to each of the acre lflq)ortant management practices. This vas 

accomplished ly a nuasrieal rating system in vMch the individual practices 

vere zvted as to their adequacy in relation to reeosmended methods. 

The foUoving ratii^a vere assignml to the practices that vers 

through to bs aost relevant to establishaent and yield. 
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gating 

!• Saadii^ data 

August 15 to SoptsadMr l5 3 

Soptctdier 20 to S«pt«ai>«r 30 8 

October 1 to October 30 J 

2. lend pztperatlon 

3mmar ISUlow 3 

Iblloelng a sunmer crop 2 

Tbmed late ' " i 

3* Fertilization 

Followed soil teet or used cnrer 7S0§ 
fertilizer at seeding 2i 

300 to 600# 0~9-27» 2-12-12 or 3-12-12 3 

liOO to 600# 6-12-12 2 

Lesa than IjOO# 6-12-12 1 

U* Ubs requir«MKit (based en pH) 

6.5 - 7.1 3 

6.0-6.5 2 

below 6.0 1 

5. Use of cultlpaoker 

Before and after seeding 3 

After seeding 2 

Hot used 3 

6. ^pdresslng 

(hM point was added to each stand that ins topdressed 
with 200 pounds or wore of 0-9-27 or 0-20-20 

7. Xnooulatlon and use of borax 

^points were subtracted from the total score of aor 
farmer idio failed to Inoculate or use borax. 
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m.th the tute of v«lues dMignated above, it eas possible for 

•taixia to have a high rating of 17 or a Icnr arating of 1. After rating 

each stand, the following levels of nanageiaent with assigned values were 

established! (1) A - above average «> 13 to 17 points (2) B - average -

10 through 13 points (3) C « below avsorage - 1-9 points* 

Hum working with the growers and observing stands over sevsral 

woaths, it is only natural that one would form opinions as to the 

gmersl effioieney of Individual farasnr methods. These opinions are of 

value, es they are the result of close aid interested observations. They 

have limitations, however, in evaluating management levels because they 

are not alwiye consistwat and we apt to be influenced by good or |x>or 

results. It seemed desirable that the knowledge obtained from personal 

observation be considered, if for no other reeson than to ̂ udge the 

method of evaluation used. In six eases it was felt that the numerical 

system did not present the true picture of mansgsment level. All of these 

were border-line cases, and knowledge of certain factors, not reflected 

in the systwt were used, shifting them one level of msnagement. Smmry 

of nuasrieal rating is included as Appendix 0. 

figure 5 dieww the ooofMurative average yield of aU soils under 

the three levels of managsnwit. In this stu^ higher average yields 

directly related to higher levels of managemsat (TSbls 711), 

lield sad Stands as Bslatsd to Specific Soil Types 

The most widely used soil types fbr 1957 stands of alfalfa in 

Putnam County were l^mboro eUt loam and Mountview sUt losm. These 
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TABLB VII 

ADJUSTED YIELDS, MAKAOEMKirr LEVELS ASiSD SOIL MAPPINQ IMITS OF SIXTT 
ALFALF'A STANDS IM PUTNAM COUNTY, TENMESS^ 

Fifty-Fiv« 19$7 Stands 

Stand No. 

of 1957 
Seaded Stands 

39 
51t 
27 
51 
h9 
25 
59 
li5 
3h 
11 

7 
26 
kS 
58 
60 
8 
32 
hi 
31 
36 
1*2 
20 
52 
33 
55 
2 

38 
30 
9 
3 
28 
1*8 
21 

la 
15 

Adjusted 
Held 

9100 
8800 
6800 
6500 
61*00 
6200 
6200 
5600 
5500 
5500 
51*00 
5300 
5300 
5300 
5000 
5000 
1*800 
1*600 
1*300 
1*200 
1*200 
1*200 
3900 
3700 
3700 
3^ 
3500 
3500 
31*00 
31*00 
3300 
3300 
3200 
3100 
3100 

Man&gecient 
Level Soil Mapping unit 

A Vhynesboro BI 
A Baxter B2 
A layneaboro B2 
» HerraitJige 01 
A Cuoberland 
A ISByneeboro KL 
A Sequatchie A1 
A CuBdMrland C3 
B Hiaynesboro B2 
A Mount-view Bl 
A Mount-view Bl 
A VMynesboro C2 
A CiflAberland B2 
A Eaory A1 
B Huntington A1 
B Mount-view Bl 
A Ibqrneeboro 03 
A Cuoberland Bl 
B IMqmesboro B2 
B Vaynosboro 02 
B Cooke-ville 03 
B Bewleyville B2 
B Hcmitage 01 
A Waynesboro 03 
A Ba^er 02 
A Mount-view BI 
A loynesboro fil 
B IMynesboro 03 
B MountYlew B2 
A Mount-view Bl 
B Wayneeboro B2 
C Ouaiberland Bl 
B Bewl^iUe B2 
B TSMyneeboro 03 A a»zy A1 
B Holston Bl 



 

 
 
 
 
 

 
 

 

 

TABIE m (eontina«d) 

AWtSlEO UEIDS, M&HAOEMENT LEVELS AND SOIL MAPPIHQ UNITS OP SIXTT 
ALFALFA STANDS IM PUTNAM CODNTT, TENN3SSEB 

Fifty-nv« 1957 St«Qd8 

iSiiuid N6. 
of 19$7 
Seeded Steads 

Adjusted 
Yield 

ttmsgeBwist 
Le?»l Soil Mapping uait 

lit 3000 B Jtoleton B2 
So 2900 B Cuadserland G3 
1 2800 B Mountview B1 
13 2800 B Holetoa C2 
23 2700 c 'SSTawsboro B2 
3^ 2700 C Haynesboro C3 
53 2600 B Mixed CoUuviu* Cl 

2000 B ISTnesboro C2 
37 1900 B WAyneeboro C2 
35 1800 B Ifi^noesboro C3 
29 I6OO c Hsyneslnro B2 
° litOO B Mountvlew Bl 
^ ^ C lellaton A1 
f «00 C JiauntvieTr Bl 
u 300 c Mountview Bl 
^ 300 0 Ubuntviev Bl 
^ C Ueantvieir Bl 
31* 0 Wiiynesboro C3 
w B Cuaberlend Bl 
" — B Bexter C2 

Stand of 1956 Sfttded Stands 

?I * BMcter B2W 6800 A BAyoesboro C2 
®300 A lioimtview BEL 

i° SLOO A Mcnmtvieir Bl 
15 I4SOO B Monntvior Bl 

V « i ^ ^ 



RELATIONSHIP OF ALFALFA YIELD TO THREE 

LEVELS OF MANAGEMENT ON 60 STANDS. 

9000 

8000 
7525 

uj 7000 
cr 
o 
< 

6000 
q: 
hi 5430 
Q. 

5000
(O 
Q 4484 
Z) 

£ 4000 

323 

3000 
o 

UJ 

> 
2000 

180 
1000 

Above Average Below Above Average 
overage mgt. average average mgt. 
mgt. mgt. mgt. 

1957 1956 
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tuo Boil iyp6a reprBSBnt a contrmBt In ]^8ical charaeterlstlcBi 

lEtoyoesboro has what ia gesBrally considared iw dBslrabXe charactariBtloB 

for alfalfa productltm ahereaB MountTlev haa narglnal or questionablB 

ebaracterlstics• 

The z*ed, well-drained» pemeable B horlsonB of tha Vig^nasboro 

Boila indicate adaquata aeration and water oovamnt idilch are eonaidarad 

Baeaaaaxy for goad root davalopoant (17} and longevity of alfalfa ataoda. 

Ihey are on gently sloping to rolling taposntP^ md are by 

high-grade liaeatona. 

Ikrantvlaw aolls m tha other hand> though conaiderad aa wall-

drainad have yelloiriah-^irovB to Vn^ownish-yellov B horizons that do not 

indicate adequate aeration and eater noveaent. Ihey are an oKura level 

topography than liyneabaro and are underlain ly charty liaaatona. Physical 

eharactaristica axe not conaidittrad ideal for root devalopaant (17) and 

longevity of alfalfa stands. 

It eaa oonaidazed at tha beginning of thia atudy that Mountvlae' 

aoila eexe not so desirable for alfalfa production aa tha leynasbore 

soils fr«a tha standpoint of longevity of ataoda, TBiat eaa not cauildsred, 

hoeevar^ eaa that tfaare eaa a difference in the problan of aatablieluaint 

on the teo aoila. Fron observations it appeared that eatabliaheMit eaa 

meh batter on tha Waynaaboro than en tha UsuntrLae, Haaaumiianta relating 

to astabllahaant aa liatod in Ihbla VIII appear to auRport thia observation, 

Ihaaa laeaauranants are avaragaa of nineteen Whyneaboro sitea and alictaaa 

Moantviev aitaa,^ Ihey do not take into account leuiageiMat levala. 

^stands considered as Ifcuntview included 3 eltes identified as Holston silt loam and 1 site identified ae Wellston silt loam. As the 
these aoile are similar to UountrLeirf they are grouped

with this soil type. ^ 
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TABLE Vin 

smam of STAKB ETALIIATION IffiAStmEUENTS on llOUNTVIEir and 
HAINESBORO SOILS IN POTN&M GOUNTI, TENNESSEE 

Avorage Average 
% Alf&lf* Average Number 
at 1st % Full HLante 
Cut Cover 6<i. Ft. 

Nbunt-ricv 

SUt iMta 
16 SitM 5U 60 13 

V^nwaboro 
Silt Lmoi 
19 SitM 7lt 78 18 

/ >■, 
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Figure 6 shows th« ylsld of tho two soils midsr thrss mnagwot Xsvsls* 

Considsring yield as relstsd to s8t«blishaont» this is forthor «Ti<teno« 

that sstablishosiit preblsns wsrs grsatw on HfooBtTlew than on Waynssboro 

soils. 

It is well to considsr that theso results represent only a 

Halted nusher of 1?^ staiuls. The fact that the winter of 1957 was 

unusually severe undoubtedly affected the results. 

Ifeuntview and laynesboro were the only two soils on which it was 

oonsidered that stands were in stiffiei«it znsdtier to give a aoanincful 

coaparison of yields under different levels of aansgMent. 



flUgk j|r
F»pSKi 13 

alfalfa yields on waynesboro silt loam and 

MOUNTVIEW SILT LOAM UNDER 3 LEVELS OF 

MANAGEMENT. 

7000 

UJ 
6000-

5648 
q: 

5000 
cr. 4472 
UJ 
Q. 

4000 
CO 
o 3311 

3090 
O 3000 
Q. 

- 2000- 1739 

>• 1000-

30 

Better tt^an Average Below 

average mgt. average 

mgt. mgt. 

Waynesboro Mountview 



CHAPTHl VI 

sumior AHD COHCLUSIOHS 

Thi4i sttidy tns initiated to explore the possibilities of deter-

triirtwg the productivity of certain soil types for alfslfa in Bitoaa 

Coimtyt !Iter]ne8see. 

Cooplete aanagramt records and yields eez^ gathered through 

August 10 on fifty-five stands seeded in the fall of 195? and five 

stands seeded in the fall of 1953* 

At an early stage of the study, a serious probLlem in alfalfa 

establishaMot eas recognised. This problsn sas aggravated toy the severe 

sinter following seeding, by current sanageaent practices, and toy the 

productii^ capacity of the soils. Sinoe an in^rtant {diiase of any 

productivity study is the recognition and evaluation of sanagesMnt probl^ 

it acesMd dosirable to attempt to relate nanagenant and soils to oatabllsh-

acnt and yield. 

It was necessary to first detcnainc irtiat constituted establishment 

and to then evaluate stands as to their degree of success of establish-

Bsnt) therefore meaaurcoients were made of per cent alfalfa at the first 

cutting, plant population after the first cutting, and per cent full 

cover at the time of the eecond cutting. 

Regxwseion analysis revealed a high degree of oorrelation between 

the various stand-evaluation aeasureneate end totetseen those and yield. 

Yield wae used as ons messure of sucooss of establishiaent. Iho twenty-

two highest yielding 1957 stands (U,000 pounds per aero and above) had 
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0.ant popxilationtfs aTeraging 22 plants per square foot and an average of 

9U per cent full cover* the five 19% stands averaged 12^2 plants per 

square foot and 67 per cent full cover} and produced yields rangli^ 

i^nrd froa li500 pcraads p«r acre. In this Instance a saaller plant 

population and per cent full eovwr produeed higher yields In the second 

year's growth than In the first* 

Certain aanagemeot problsMS were recognised as being nore sexdous 

within the county* irincipal aaong these was initial fertilisation idilch 

was generally below standajrdy in both quantity and proportions of 

nutrients. The wide tise of 6->12'-12 fertiliser is not In keeping wl^ 

reeawMndatlens. Ihls practice has affected estaUULsheeat and yield by 

favoring cM^Mtltion from volunteer plants and possil^ by delaying 

nodulatlen. 

!Che heavy infestation of volunteer plants was favored In a few 

eased by poor land preparation* but* on the tdiole* fanaers appeared to 

follow good methods In this practice* !Qie very dry axmmv that preceded 

seeding may have been responsible for much of this problem* Since all 

small grain and weed emide did not eprout* disking was not effective, 

Ihe d^ree with which farmers adhered to reeoonuuidatlons of the 

more important maiuigenint praotloes was used as a basis for determining 

a management level assigned to each stand* Three management levels 

were used to evaluate the etenda. These levels were determined by means 

of a miasrleal rating system in which relative valuee were assigned to 

each selected sanagemeat practice. Adjuatmeats were made to this rating 

from persenal knowledge of the steads* 



62 

CosqpwrlawBi mm awi* of yloXds from all aolla with tha thrao 

nanageiaant latrals* Higher ylalda aare directly proportional to higher 

lavala of aanagemant* 

Ccnqplata raeorda aara kept on ninetaan 1957 stands on Whynasboro 

silt loaa* and sixtaan 195? stands on lisiintTiaa silt loaa. Dagraa of 

sucoass in stand aatidjlisfajBaat and yields aara loaar on Ibuntvlaa than 

on Dugrnasbaro at «11 larels of nanagamnt* 

A naaibttr of factors appear to favor both incraasad and more 

efficient alfalfa production in the county. 3ha first of these is that 

faraers appear to be interested in using batter aethods. Except for 

fertilisation they generally do a good Job of basic practices* espacially 

lining* preparli^ land and seeding* Ihare is no history of serious 

disease or insw^ probleas in the county* FurtherBore* there is ccmsiderable 

acreage of soils in the coun^ eith the physical characteristics considered 

dMirable for alfalfa production. The crop fits mil into the systea of 

general faradng and la inrobably the aoat profitable hay crop that can be 

groen* on the red well-drained eoile of the county* 

The future uee of Mountriew and related eoile for alfalfa cannot 

be predicted trcm this study. Establishaent was more of a problem on 

liountview than Tfaynesboro for 195? seedings* The reader should bear in 

mind that thase observations wexw beeed on a seaaon that followed a 

severe winter* The need for more komrledge concerning eetablishaent* 

yield* and longevity of alfalfa on Mountview and related aoils should 

act as an incsntive for furthsr research in Putnam County and roxch of 

the southeastern U* S. whers similar soil conditions exist. 
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APPSMDIX C 

QUESTIOHNAIBE TO EIPERIEHGED ALFALFA OBOWERS IN POTKAM COONTT 

1, Hcnr long hAYo y*m boon growing alfalfa? yrw. 

2, How many tlmo havo you failed to obtain a good ataad? 

3* lhat do you think oausod those failures? 

U. lhat has boon your exporieneo with fall and spring soedings? 

Bwn do you consider that a stand is established? 

6, TlBiat cropping system havo you usiially followed prior to seoding alfalfa? 

7. Ifiiat is your opinion on the most desirable seeding date? 

seeding ai^te? variety? 

8* lhat has been your method of seeding? cyclone grain drill 

oultipacker before seeding after seodii^ 

9* lhat has been your usual method of land preparation? 

10. Bare you usually had a soil test before seeding? Tes ^No 
If BO, did you follow the reeommandations? Tea No 

11« lhat has been your usual fertilisation practice at seeding? 

Ualntenanoe? 

12. lhat is your usual liming practice? 

13. Do you always innoculate?) 
V ; 

sf.. 
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APPENDIX C (contiimed) 

ll*. Do you over oeod ■mall grain irlth alfalfa? Tes^ So 

If BO, iriut rate? 

Do you think it is a good practice? 

15# Do you seed orchard grass eith alfalfa? lea^ No 

If ao, shat rate? ________ 

Do yott think it ia a good practice? 

16. Have you had trotihle with Tolunteer j^lants (eapedally eata)7 

When has this occurred? 

17* Bkvtt you had disease prohleaa? 

Insect problems? 

18. How long does your stand usually last?^ 
19. What is your usual nusber of cuttings? 

20. Do you have any idea of your usual yield in tons? 

Have you noticed any differences in success of alfalfa on different 

tyiMS of soil? 

22. miat is your idea as to how long alfalfa should last under good 

manageaant? What should the yield be? 

23. What do you think of alfalfa in cozigiarison with other forage crops? 

■ ■ ■ .„,r - ■ V 
I'rii' • -V'"- ' ' ' I iih 1^" 1^ 'riii'i 
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APPESDIX D 

RECCED OF 195? (FALL) SEEDED ALFALFA STANDS IH PUTNAM COUOTT 

Coimmnity 

Owner 

Address Phone NO. 

Operator 

Address Phone NO, 

Photo Ifo, 

Qeneral location of farm 

No* acres in farm Type of farming Acreage in stand 

Field History 

X* Crops gnma prior to preaeat stand of alfalfa, 

S2E UBS of Crop 

195k 

1955 

1956 

1957 

2. Wty hare you ussd this cropping systenf 

Establiahiaent 

1* Did you suiamer falloir before seeding the stand? Tea ifo 

2. Date of ploslng Of plov 

BottttB Disc 

3. Did you subsoil field? Tea ^No Depth 

Ihy? 
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APPENDIX D (eontlmcd) 

!(• Txpe 9t •qulpmezxt and awthod of aeod-bed in>eparation usod 

Ohm 

$, Data of aoodlag 

6. Matiiod of aoodlng^^ 

7» Yariety 

6» Rate of aeedlng 

9* Viui land free of veede at tise of aeeding? Tea 

10. Qeneral condition of aeed-bed at tian of aeeding. looao 

Flra Free of exeeaa filth. Tea No 

11. Moisture oonditiona before seeding. Good ikir 

aeeding. Qood Pair 

P9or After seeding. Qood Fair Poor 

12. lu a soil teat aade parlor to seeding? Tea Wo 

Beaeaaendationa followed over nnder 

13. a. Sottrce of liae 

b. Jboount applied per acre_ 

e. Tiaie of application 

lit. a. Bate and analysis of fertiliser apidled 

b. Usthod of application 

e. Date applied 

15. Innoculation 

a. Iks land ever in alfalfa before? Yes No Nhen? 

b. Did you use near innoctilant recOBoaaiided for alfalfa? Tee 
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APFESDH S (oontlnawl} 

0* Procedure foUoved after Innooulatlng seed* 

d. ftroper irmoculation procedure? Yes Mo 

e« Sodolation of plants. Bone Few 

Some ifcny RLnk- Yes No 

Crops Grown ̂ th Alfalfa 

X« a* ISas saall grain seeded with alfalfa? Yes Ho 

b. Yype of small grain 

Itate of seeding 

0* BMSea for seeding small grain 

2* a* Wm grass seeded with alfalfa? Yes So 

Kind of grass Hate of seeding 

b. Beason for seeding or not seeding grass in alfalfa 

X* Are volunteer plants prevalent in stand? Yes No 

k* liod problems 

Summeri Fsw l^me Many 

Cool seasoni Few S<me Many 

Maintenance 

1* Anount and analysis of fertiliser or lime applied 

]Rien applied 

2. Amount of heaving (1957). Much Some Little 

3. Oeeurrence of diseases^ insects and deficienciesi 
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APPBSD3X 5 (continued) 

iQsecte 

b» Dieeaeea 

e« Defieleaeiee 

4« Qrcwth & Tlgort 

Before first cuttingt Oood Iklr Poop 

After first cuttingi Good Pair Poor 

Percent Stand Evaluation 

1. Estinsted percent of first cuttii^ hay that isi Alfalfa 

OKta Bmzrass Cheat^y^raas Weeds 

b. Second cuttingi Alfalfa^ Orchard grass 

Veeds 

c. third cuttingI Alfalfa^ orchard grass 

Weeds 

d* fourth cuttingt Alfalfa Orchard grass 

Weeds 

2. Stand count after first cutting! 

a« Date 

b, FLanta per square foot 

c* Percent full cover or stand 

d. fieeoveryt Qood^ ^Fair 
Poor 

e. Bmarks 
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APPENDIX D (oontlmud) 

Yield Data 

!♦ First cuttingt 

s« Date b« NC« of bales 

e* Arer&ge weight per bale_ 

Yield of field e. Yield per acre 

2. Second cuttingt 

a* I^te b. No« of bales 

e« Arerage might per b«le_ 

d. Yield of field e* Yield per acre 

3. Third cuttingi 

a. Bate b« No* of bales 

c» Arerage weight per bale_ 

d. Yield of field e. Yield per acre 

It* fourth euttingt 

a. Bate b. Kk>« of bales 

e. Arerage weight per bale^ 

d. Yield of field e* Yield per acre 

Total 1958 yield per acre 

Soil Type aad Fertility 

1* Identification of type or types within field 

Percent inclusions 

2* Soil Test Besultsi Surfaooi pH lbs/Ac_ rate 

KgO lbs/Ac rate 

B2 horlsoni pH p20^ Ibe/Ac rate 

K2O Ibs/Ae rate 

Notes & RemarksI 
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APPENDIX 0 . . _? 
, _j 

HOlffiRICAL RATHW OF JCLNAQEMENT PRACTICES 

04. A 
^ 

Pate 
I^epsra-
tlon 

J^rti-
Uaa-
tlon pH 

Use of 
culti-
packer 

Top
Dress-
lug 

Huaiei>-
ical 
Rating 

Ihnaee* 

Level 

1 
2 
3 
k 
5 
6 
7 
8 
9 
19 
11 
12 

3 
3 
3 
3 
3 
2 
3 
1 
1 
1 
3 
2 

3 
3 
3 
1 
1 
2 
2 
3 
1 
1 
2 
1 

2 

2 

2 

2 

2 

2 

It 
2 

2 
2 

k 
2 

1 
2 
2 
1 
1 

2 
2 
2 

3 
1 
2 

1 

2 
2 
2 
2 
2 

2 
2 

3 
3 
2 

3 
1 

1 
1 

1 

1 
1 

1 

(2 no 

12 

13 
13 
9 
9 
11 
lit 
11 
11 

7 
lit 

B 

A 
A 
c 

c 

B 

A 
B 

B 

c 

A 

13 
^ 
15 
16 
17 
18 
19 
20 
21 
22 

3 
3 
3 
2 
2 
3 
3 
1 
3 
3 

3 
3 
2 
1 
3 
3 
2 
2 
2 
3 

3 
3 
2 

It 
It 
It 
3 
2 
2 
2 

3 
3 
2 
2 

3 
2 

1 

3 
2 

1 

2 
2 
1 
1 

3 
3 
2 
1 
1 
2 

Inoculua) 

•> 

1 

(2 no 

7, 
lltj 
lit^ 
10 

lol 
16 
15 
11 
10 
10 

c 
A 
A 
B 

B 

A 
A 
B 

B 

B 

23 
2U 

H26 
27 
28 
29 

1 
1 

33 
3 
3 
3 

1 
1 

33 
3 
2 
1 

1 
2 

3 
3 
2 
2 
1 

3 
1 

3 
3 
1 

3 
2 

2 

2 

2 

2 

2 
2 

1 

borax) 

1 
1 
1 

(2 no 

9 
8 

7 
15 
15 
12l 
12 

C 
c 

c 
A 

A 
B, 

B 

30 
31 
32 
33 

S 
35 
36 

1 
3 
3 
3 

3 
3 
3 

3 
3 
3 
3 

3 
1 
1 

2 

2 
2 

2 

2 

3 
2 

3 
3 
3 
3 
2 
2 

3 

1 

1 

3 
3 
2 
1 

1 

borax) 

1 

6 
10 

12 

lit 
lit 
12 
11 
19 

c 

B 

B 
A 
A 
B 
B 

B 
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APPENDIX 0 (contimied) 

HOVERICAL BATUiQ OF lUkNAOEIiEIlT FKACTICES 

Seed* land Ferti Use of fop Manage* 
lz% Prepara liza Culti— Xlireefl** leal ment 

No« Date tion tion PH packer Ing Rating Level 

37 3 1 2 3 1 10 B 
38 3 2 li 3 3 1 16 A 
3? 
llO 

3 
3 

2 

3 
2 

2 
3 
3 

3 
2 

13, 
13^ 

A 

A 
la 1 2 2 3 2 10 B 
la 3 3 2 2 2 12 B 
i<3 3 3 1^ 3 2 1 16 A 
hk 3 1 2 3 2 11 B 
k$ 3 3 2 3 3 lU A 
h6 3 3 3 2 2 13 A 
hi 3 3 2 3 2 1 Hi A 
hB 1 1 2 3 2 9 C 
h9 3 2 2 3 3 13 A 
50 
51 
52 

1 
I 

3 

3 
3 
2 

2 

2 

3 

3 
2 
2 

2 
1 
2 

1 12, 
9^ 
12 

B 
C 
B 

53 
51i 

3 
3 

1 
2 

2 

li 
1 
2 

2 
2 1 

10 
Hi 

B 

A 
55 
56 
57 
58 

3 
3 
3 
3 

3 
3 
3 
3 

2 
1 

li 
2 

3 
2 
2 

3 

1 
2 
2 
2 1 

12 
11 
Hi 
Hi 

B 

B 
A 
A 

59 3 2 li 3 3 15 A 
60 3 1 2 3 1 10 B 

Bating changed fron personal knowledge of stand. 
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AP?EI1DIZ0 (eontinotd) 

Changed Bad* froB parsonil laio«l*dg« of stand 

13 & !](• Fpob a to B thMO stands bbpo grased and tho ylsld of 

16 
soooBd cutting doos not rsflect a txtis tbXiw of production. 

PToB B to 0. This stand nas conaldorably thinnsd froa 

havring ibich ams thought to bo the result of late turning 

of xBrik mod growth that left a puff^ seed bed. 

27 Ftob B to a. Tory good ne^ods used but pH eas 5.9. 

Vhile this is not desirable U tons of Um were appi ■* 
per sore and growth of the stand would indicate that 

liO 
there could have been an error in sanpling. 
fvcm A to B. Hanresting aethods seriously affected yield 
of this stand. She second catting was rained on and not 
all of it was eared. 

51 ftWB C to B* Although cultipacker was not used on stand 
it was seeded during rain resulting in excellent stand. 

"' V 



 

 

 

 
 

 

 

 

 
 
  

  
 

APPENDIX P 

SOlfilARr OF MANAOElffiH; PRACTICES AND STAND E?ALDATI0N5 POH SIXTT ALFALFA STANDS 
IN PUTNAIi COUNTT, lOTHESSHB 

Use of Cultipacker Fsrtillzatl^ 

e Date Preparation Land Before Not B Indicates No. Acres Soil Type & After After Used use of borax Top dressing 

-J ^4-S * 6-12-12B Wore 1st eat. 
-c5Z ^ 2ajg.ns?^usaner fallow J ^ ir 

I?-.-IJiC-!? 111Z" """"Z " X-V -w"r w 
i4^2—!! Z Z~Z j-~-~Sos/is^i^-iaB t, _ 570_ __2' —F f TT -n-
*V Iq73 sipl.~35 StSaer*"crop 50^0=9-27^ 

*•»«• mm mm mm mm mm^mm i"* •m mm mm ̂mm ̂mm ̂mm mm ^mm mm mm mm ^mm ̂.mm, ̂ fOl?© XS't'*
^ ^ • Aug. 35 * f ^ l5b5r6=l?-.r2B Sl,5rcP7^7̂ 

fore & after 

«®Z 1*1 *«. ^"ZZ""" fuFi^^^late *" I 1l(^f5^12-121
9 SS * -Ob^-.-ST-F-F IibOjr6::i5"-l2B W5f'(y=9=27af-
lo--5.^5 -F--F 5 
n--1070--^s?pt.-r -mmwf 

S8pt.-25fim^"late X~110^6=11-121 

^ JfoXs^n C2 — Jug.—25"SuSi^—falTow — —j— — — — "* 
^ -lolsron 12--- - - ?og.~25""ZZZZ'ZZ ^ iro5;r3-l7-l2B 3^ 5.5 Holsibn B1 'Sept."If oibp X"" ?00/"o-9-27if-

JCZJ'lZ "%?:.-27 Ta?nid-lati 1"^500^^17-121 — 17 5.0 Hountvleir ll SepJ.-30 loSaer-falibi-"x 5b^6=9=27B-lOOfO'9'27af-
*** WW 1... mm eHi mm mmt mm mm mm 

iC.— ^ 5o""Si;SQer"fSUcw l"" -—-]j;oQ^3::5i^5Jj2l T ^ TT 
19 T3*5^IbtmtvTepir ST" """"Sep^.H SiSier^crop — O^^WfOB T.,T, rZ^mZT .-

' ^ Sttmd E^iuatlon _ 
Stand Inooultia lime and Seeding Seeding Plants per Per Cent 
No. need Tr. Applied laethod Rate Variety* %Alf. Ist.Cutt.. eg. ft. Full Cover 
1 X 3t per Acre 5t Cyclone 20j^ 0 ^_hO __ \2 ZZZZT^^ Z~" —2""""""~i~ —~37 per Icre F?""CycXone 25f""~~Q~ _ 65ZZZ —Z ~ 75^_ 

"S"* — —"x ijX per Icx«-FT^ —Cycrone—""25/" tf* ~j^q ~ ~^~^ „^_ 7o^^ 
—"iT 27per X&re— F2 ^C^clone "4̂ """Q—" —"IF ^j^Xaiw _ 0__^ 

"y— 1""""""37 per Jcre— 5U cydbne— """t. ~ ^— ~ y ^ 
-6 r*-37|sr Jcrb-57"-(^one 2$ "0 6F IT 55"-
3 1 37SFIcFe-F7--{^croM ^25# K 9F 3F ^ 350"-
"IB 'X 37 Jcre-Sycffaln-drill-"y# fe 1^-" " BO" 
3 'X •23gMc?s-57--cfcioHe ^2FrZZZo"ZZZZZ"''^ZZZZZ-I?^ZZZZZ^5II 
Xq— X 37per Acre— F7—0raxn—drill— K sTlS 35 5 7o 
n ^7^icFe-F7--c^cibSe--3FriZZCZZZZZZ7irZZZZZI?5ZZZZZl3ZZ 
X2 No 27 peFJcre-F? "CyoTone -35/"—-3-— 0 
X3 — —I 37peFIcFe— F7—Grain—dri^—35ff—^__B «_ .95 35_^ ^ 
Ht"— —3——37peFJcFe— F? GraXn drl3 2Qp B* — _ 
Xy~""3 37peFIcFe-57 ^cFc^om-—3F# K —5^--
X6 X 27 peFJcFs-F7 CycXone li5/ -"O"" ^ 
X7 1 'alTzl/AcFe-56~c^a-dan-"aFiTIyZ€C 7S S~-
X6 ^X 37per Jcre-F6 Cyclone 2Fy 0 „ Z?^ ^ 
JSI X $7 Jcr«~5U--Cyclone 3F 7 ^ 



 

 

 

APPE!®IX P 

SUMtttEI OF M&SAGEHBIT PRACTICSS AND STAND EVALUATIONS FOR SIZTI AFLALFA STANDS 
IN PUTNAM COUNT!, TENNESSEE (contlnufld) 

Use of Cultipacker Fertilization 
Stand Seeding Land Before Not B indicates Top dressing 
No, Acres Soil T^hjo Date Preparation & After After Used use of borax 

B—2 500# 6-12-12B 30C^ 0-9-27 af-
20 3.3 BeslgTvUle-^untr, Oct.JlS JTjaro^ I 1000# 6-12-12B ter 1st. cut. 
51 "3~^leilg^Ele C2~ ~~SegtT IT"Smira^crop~"" "i" 
?2""~ ZZZ jSwmrlanw" 1 '5o5r6=i?-.l2~ 
53"__ 9.0 ~^2?^^E?Z^Z Z Z "!^msdlaKZ X "300#~6^5'-Ii2B 
SU" 3JS"̂yniisbbrb'cj Set."15" late""" f -1W-6=15-I2b 
55 r.75~ layneisSbiro"']^ ~ ~ ^"sSaSerfallOTr X "255# cP9-27b~JoC^O-9^27af 

ter 2nd cutting 

56 5.5~%^nisBbi^~c5 lug."33"SumSsr TaHow" I "?55jrc^^-27b~ldSrd=9~2-7 
ter 2nd cutting 

57""*5,?~Is^jisBbio""e5 Ss^TXn^mier Srop""" "5o5r6^M2B555rc^^27 
after 1st. cut. 

58 7.5"" 8?~ Srt.^ Sramer crop"__ Jc^6:?i5-I2B 
59""""5,57~ffe^n^BoTOnaff ~ Se^7 ^^ZZ "r 75Sn5=15-X2" 

Jd3r^X-X2l 3^"~5.5~1ta2TwsSoTO3l53 Sirt."^7Z^'S^^®^^Z "x" N» 4M» 

3l"""X,5""Wi^jtimsSotoIb^~ Sb£.Z3^ JSSiSb?lalloir" X ^#"6^i5-X2b 
72 5.5""HaynesSorbrdJ"" TeptTI"j^BBraEea* TaHos" IIb5r6^-X2l5o?^b^9-27if-

ter 1st cutting 
73""""5.5"*li^nesBbro"'g7~ 7egt7X"SuM^TaXlOT 5o3ir"6-l5-l2B 

7.5 ""sSaSsr XaHov' x~ 50^~^^5—X2B W~ " 
Sept7 ToltvaSgS Xale" 7i30ir"0-9-27B"35Sjfno-9—27 af— 35""5-.?"Wiyne85«^"c7" tert̂ cuttiig 

Tisr""T.7"lkp»iBSbTO~c5"" 5e^7X5~^^Se5Xa&T T Io5r6^X-X2B 
T* £05jr65L5-^B li'CZ5'^Z Z 1®E^Z 5®^5*Z 

38"~1.79"layxieiBboro Bl lug. 30"SvMer eropT X l5o# Muriate 200# 0-9-27 af 
15#N 20#B ter 1st. cutting 
705r'6=lX-X2l SegbjlO ̂S]»!ira«r crw^^ X

39ZZ I X Jo"~7.7"%iynesBbrb"c5" Iu£.~25Z'^'^ZZ®?2''L Ii:^6::i5-X2B 
^ 7.x~^2?^.c7 & Oct."l"^SffiSer crop X fd^6^i5-l2B 
liS""5.5"SbokivUXe"Cj 2ng.~17"SuBsner Lor X 7cSr6=i5-IiB 

Star^ E^luatjon" 
Per Cent Stand Inoculvaa line and Seeding Seeding plants per" 
Full Corer No. Used Yr. Applied Method Rate Variety* j8 Alf. Ist.Cutt. SQ. ft. 

20 X 57_(^n drlU_ 30# B 70 1685 
17" 55"' 5i ^x" 77 C^cXone"~"27r ""B"" 
15" 70"' 

Xa"" ^x" 77"drain"c^-P^-2sr "67" «■* • 
— ir* 

53 ^x" 77"z^z°^°^zZ"27r 0 Z75; 17; 
b"' ~ -q" 2J ^x" ^2T]^r Acre__77Z"c^cXo^^^""2^ " 

~ "o" ■ "95" 150" ■ 55 X" "ZT gar Xc^_77Z Z -Q-■ ^1" 
■

"70 "27per Xcre" 95- ?6 r 5^Z-.'^*^°£®ZZ# 27 r'~JT per Icre"77 ^C^cXone"~ " "b" ' "95 "27" 
58 "x 77"Grarn"dripL" t" "9? "27" 75"' "'Z^^E?£^E?Z 55-- "IT' "95 17 59 jT 3X per ic^Z75 t^cXone""25r 9b" ■ "87" "25" 7b r 77"Qrain"drill""35r K~ " "Z3^ 2!®£ic2®Z n: """55" 71""""iZ "."77£1^^^Z7^C0^njd^Tl^ ~23r: " ZC ' "95" 

"85 "25" 9b- 77"See3ier;-ciX"t7 "30#" B
32""̂jt_'""37 ger ̂re" "85' 15 — 7r "b" "3T ger Xc^" FyZ^ee^B^^SiPZ^Z 53" zzc '15 "b" "t5 ZZZK "2Tger 5c^_ 77Z%®® — ^ j 2x a-;:. per Acre So ~2T per Ac^ 77"0^ainjdrill__ 22t. ^K" "67 "17 

^0" "85 "25 55" ~2"l/2T/Acre' "2or 7b~ 
77 ^X~'"2"X72^^re"77~(^a&"drip._^;25C, b" "55 "17 

55- "b" "37 "17 78 X •"37 Xc«""77"Z^z^'^^^ZZ 2or "55 15 —5r 
59 X"*"JX per Xcrs7? ^CycXow""-25C 9b

7?^Grain~driXl_ Jo X'"3^I!®£ ̂^£1®! ]ZZC "87 'U 
TT 77"Orarn drill" jL—:x;""^2£®£ "17 
jr

j2 r'~2T per Xcre" 3j"GraXn"driXl 25r "77 ■"m 

CD r , ;y -.S'ASij',' NO 



 

APPENDIX P 

sinoiAsr OF iimtaaiEST hiactices and stand evaluatic^ for sixn aifaxfa stands 
IN PUTNAM COONTT, BSNNESS® (contlm»d) 

Use of Cultipacker Fexrtilisation 
Stand Seeding land Before Not B indicates Top dressix^ 
NO. Acres Soil Ttps Bate Preparation &After After Qewd use of borax 

13 1.55 TfeynesWoi^ Aug. 15 hunger faSoe X 266#6-^-5? j66#6.12-12 U-
_ _ _ __ foreJL8t_cutjj^ _ 

IIU*~ "" T.ir"CuSberland'"BT"~ Se£tT"25'~T^Srned[Iate~~~~ZZ?ZZZ 
"I!i:SberIiuid'"C? geptT T""Stomr ~X~ZZ""Z Z Z -ZZ Z Z"E"'Z"'Z 

US U.5"SiSairEaiid"'^ lug. 25"Stao^r TaHoir 5-X2-i5B~ —Z^-~ 
U7 7.x"CirabeiXismd"1^ ~"SeptT?~&raSer TaXlow — — — —"liSfc)# 75^#~:^25-?0 a?-

ter 1st cutting 
US"""5.5""5imberXaji5d~!Br"" ^ot.""!!? ^unie5 Xj^e__ __ __ ^^ ̂ 5-X2—15b__ _' "_ 
U?""""T.5""5tS>e^rIaHd''SX 50^715 Sunnier crop X 5-T2^7b 
56""""7.x""StSaerl^d""qJ"~ ?5cX."15"Sunmer TaHoir ~X — 5-I!2^?B 505#"0-9-27af 

ter Ist CUttiltf 

SmfftaigU 51""■""""" 3bX.~1 ""ftmner TaXloir X "T|.C50# 5-X2^?B 0—9—27 Kb-* 
fore 1st cut. __ 

52 5.?? "" !lwraS"tige giij^715 ""SSiS^ crop" ~ — — -j-~~ "1^? 5t.5-X7B "ji,'Z"Z"Z
5^ is ■" ax.'coii.""Bi lug.""35" I*^Z ZZZZZIZZZ 3k 5"P3S®Z Z Z^ -r-- jSj" " 5.5 "" Sioctir" ~ 5ept"nX ""SuhBaer crop X 5-X2^?B 555#^0-9-^7 Be 

fore lat__cutjj^ 
55" "* ?.7 "" Baacter"c5 "Simmer Talloir" — ~ ][" ~U(3C9^ 5-X2-i?B 

-5 5 " r;|.-i5 7aii5w x 3m ^T2Zi^b' :z
I?--.l-sgt^-^-I-ZZ^^-I^^Z^SI^^yZZZZZIZZZ^Kl-PSICZZZZZZZZ 58 7.55" fiftoxy — — — Sept. X Sunaer Xallcar X ^56# 5-X2^7b 5^^0-9-27 af- ter Ist.jcut^ __ 
59"" "" B.5 "" SeqiaiGhTe"" SeptT X ""SiifflSer XaHoir" ""x"" — ~ ~ 2^# 5-5-X7B J.'Z"
So"" "TtH.5 *" l?u5lHigBbn ,""3^ ~'i*urrte3! XaBe "1" "1|50# 5-X2^^17b — 

Stand Evaluation 
Stand Inoculua Tt^«w> and Seeding Seedii^ Plaats pSr Per Cent 

No. Used Ir. Applied Method Bate Variety* % Alf. let.Cutt. eg. ft. Pull Corer 

li3 X 2 1/2T/Acre 57 Grain drill 50# K & 0 85 ^10 85.. 
Tpj"" "" " "x 3T per Acre"" 57*"GraTn"'driXl 2i?#~ ^ — — — • 
U5 ^X 3"3/2T/Acre"" 57"Grarn""drill" "25#" Z, Z®Z Z ^ 
U6 t "3l72f/kcTe tfGrain"'tJriXl 2^ ~ ~ 18 _ _ _ ^ „ 90
U7 ^X ^37 per Icfe" ^T^GraTn"drill 20? ~ ~ ~b_ ^ --
U8 "" "X 17 per Jicie"" 57]^ — --P— Z^Z ^ ~ Jcrg-57n:5^ain"dfill 2^f J3 95 2X ^ ^ ^ ^Z . >».■ 'i;
50 ^X ^3X per lore" 57~ Z*^°^°2®Z Z Z^SZ Z Z ZC ?5 ?5 S-
51 X"""" ""37 per Xcp" 57" Z^SC IM 3x £- 52" "" " "X"" ~ "37 per Sere" 57 Grain cJrip.^ ^ __ ^ ^ -35 -----1^-
53 ^2T pef Sere" 57" If^cXorM]]] ~ Zj^€l ? *vj? 5i 5I1." "" "" "x I47 per Jcre" 57 ^CycXone ^ — ^Z^ — — — — — — 
55" *" ~ "l" "" "37 per Icre" 55"oSnain"dtill_ ^25#^ ^ _K__ «. — — — — — 35 — — — — — ^Z 
5"6" Z Z Z^-Z Z^I £•£ 5^£«Z gZ Z^°^Z Z Z^ ZZ® TT 57 X 37 oer Jcre 5<S CVcXone ^0^ ̂ ^ JB_ ^ ^ ^ ^ _ — — S-
53 "i 3f per Icre" IfOrain dfiH ^25# ^ ^ ^ _ _9|! --
5?" *" ~ "X~ 17 per Icre" 57 ^C^cXom 3^^ .®— — — — — — —^— — — — — — — 35 — ^Z 5b X ^27 per Icie" 57"GraIn"dB.Il '25# B 92 95 

•aO indicates nfi^Hrwaa Coaeaaa) K iadieatss Suasas Coramoni B indicates Buffalo. 

.■A -
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APPEKDH Q 

EBSULTS 0? TESTS OF SOIL SAJiPLES FOE SDCTI ALFALFA STANDS 

iH poma couim*, tsnijessse 

PH KgOPH ^2% ^2*^5 
I^./Acre Lbs./Acre 

stand Sixr- and Rate and Rate Stand Sxu>» and Rate and Rate 
Nb. fac« Surfaca B2 Surface B2 No, face B2 Surface Surface 

1 5.5 U,5 103-E-3?L 268-H-153M 31 6.U li.9 39-H-UVL 317-H-197H 
2 6.2 I4.7 31-K-2VL 81i-L-6UVL 32 7.1 U.9 29-11-271 230-H-I23L 
3 6,2 li.6 Ii7-H~3VL 157-lf-lOOL 33 6.8 5.5 li*-L-3VL 17l|.-a-20lH 
h 5.3 U,7 1U-L-3VL 115-L-88L 3U 6.2 5.3 23-M-2VL 215-H-1681I 
5 5.8 lt.5 33-H-2VL 88-L-8I4L 35 6.1* U.8 9-L-2VL 138-!fr.l30L 
6 6«U U.7 I42-H-3VL 237-H-108L 36 6.9 5.2 55-H-2VL 2U9-H-160M 
7 6,U U.7 17-M-2VL 72-VL-30VL 37 6.7 5.3 21-M-2VL 96-L-8UL 
8 6.3 l;.7 32-H-3VL 23U-H-13UL 38 6.6 55-h 230-H 
9 6.9 5.1 29-H-lVL Ili2-M-108L 39 6.7 19'41 386-H 
10 5.3 5.0 17-li-2VL 153-M-92L UO 6.8 9-L 260-H 
n 6.2 8-L ii5*l lil 6.5 1*.8 7-I/-1VL 13U-L-92L 
12 5.8 ii,6 6-L-2VL 163-a-72VL hz 6,1 5.6 58-H-3VL 286-H-157M 
13 6.6 5-vl 130-L k3 6.9 120-H 317-H 
lii 6.6 S-L lOli-L hh 6.8 5-vl 23i*-H 
15 6.2 17-K 80-VL Ii5 6.9 5.2 6-VI>1VL 211-H-ll*2M 
16 6.1 U.8 21-M-lVL 123-L-81iL it6 6.0 5.0 5-VL-2VL 23l*-H-190H 
17 6.6 38-H 237-H U7 6.7 5.6 3-VL-lVL 201-11-01*911 
18 1^36.3 9-L lOU-L 6.6 5.3 9-L -IVL 219-H-178M 
19 5.9 U.6 19-li5-lVL UI49-M-I3OL li9 6.7 7-L ll*9-U 
20 6.8 5.2 2-VL-76VI. 2-.VL-I38M 50 6.7 6.0 7-Ir- IVL 208—H—I38M 
21 6.0 16-L 2li5-H 51 6.1 2>M I4OO-H 
22 5.8 li.8 21-M-3^T. 222-II-132U 52 6.0 10-L 190-H 
23 6.5 1».8 7-L- 3VL 13U-I^100L 53 5.7 16-U 186-H 
Zk 5.0 8->L 100-L 51* 6.3 Ui-L 23l*-H 
25 6.7 U.9 lO-I^ 3VL n5-L-ioUL 55 7.0 5.2 10-L- IVL 193-H-160M 
26 6.8 6.2 112-H-7L 272-H-liOOH 56 6.1 21-M 11*9-11 
27 5.9 U.5 S3-H-7L liOO-H-ltOOH 57 6.1 83-H 3l*6-H 
28 6.5 5.U 9-L-3VL 306-H-4OOH 58 6.5 8-L 160-1{ 
29 6.it 5.1 l9-a-3VL 237-H-197H 59 6,5 S H 
30 6.6 5.0 5-VL-3VL 219-H-193H 60 6.6 12-L 161*-M 
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