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CHAPTSR Z 

INIRODOCriCM 

Pailttres of both opring* aad fall- ooob otaodo of aaall-Modod 

graases and logaws in ToniMsaoe oay ba attxibotod in largo part to tho 

low fertility status of soat soils and soodbeds and to tho sooding of 

species not suitable for a particular soil condition. By adding tho 

necessary aineral nutrients as indicated by soil tests and by seeding 

adapted species, these conditiMs nay be alnost cenpletely sumounted. 

Honever, there often cone into play sone factors over which nan has less 

control and which are not so easily evercoae. For eaaaple, spring rains 

any result in later seeding dates than are generally recoaaended. As a 

result, after seedlings start growth, ceapetition froa weeds, drought or 

hot weather aay cause failure of, or severe reduction in, the stand. Pall 

seeding failures also aay be caused by drought or delayed seedings oc 

casioned by abnoraal rainfall. These conditions aay result in poor seed 

ling establishaent and subsequent winter-killing due to heaving caused 

by alternate freesing and thawing of the soil. It is not easy to c<Miceive 

of a way in tdiich the hasards involved can be eliainated, but it aay be 

possible to alleviate the severity of injury by asking conditions favorable 

for rapid establishaent and seedling growth of the species involved. 

The conventional aethod of seeding pastures in Tennessee involves 

the broadcasting of both seed and fertiliser. Good stands aay or aay net 

be obtained in this aaaner, depending on conditions existing during the 

establishaent period. Since several states and other countries have re 

ported success with a aethod of forage establisbsent called "band seeding" 
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and «ine« thtc* is s Isck of iaforastion concerning tiM sppllcsbilltf of 

this techniqiM in Tennsssso, it snwsxed that such a Method might offer 

possibilities in oeercoaing soiw of the hasards iaroleed in forage es-

tablishMnt. This amthod involres the placement of fertiliser in a mar 

that a minimiM of seedling injury occurs and maximum nitrogen, phosphorus 

and potassitM are in proximity to the roots at the time they are needed 

by the plant. This is usually accomplisted by sowing saall»seeded grasses 

and legumes directly eeer a band of fertiliser with about one and rae-half 

inches of soil separating the seed from the fertiliser. 

The general objectives of this investigation were as follows: 

1. To study the effects on stand establishment of different 

amounts of banded and broadcast fertiliser applied with various rates of 

ban(ted and broadcast seed. 

2. To study competition effects between grasses and legumes seeded 

alone and in combination at different rates when both seed and fertiliser 

are banded. 

3. To determine the separate effects on establishment of the 

placeawnt of bands of nitrogen and potassium fertiliser and plios|M>«'Oh 

fertiliser in relatimi to the placement of seed. 

4. To determine the effect on seedling establishment of the dis* 

tance of the fertiliser band from seed at different fertiUsatiem rates. 



CSAfTfiA tl 

RBviBii LirmTimB 

PcrtiliMr PJL*e«a«at 

Tte mjority of tarly fertiliser plsceaent studies were cob* 

ceroed pria^rily with the fertilisation of row crops sad swall grains* 

Only recently has the accurate plaeeweat of forage crop seed relative 

to fertiliser positi<m received due attention* 

In 1925, Truog ot a^. (23) cmeluded frew fertiliser esperiaeats 

with corn and saall grains that fertiliser ia c<«siderable ccmcentration 

should never be allowed to cone in direct contact with the seed, other* 

wise germination was greatly delayed or entirely prevented. Findings 

were essentially the same in fertiliser trials with corn conducted by 

Coe (5) ia 1926, nho pointed out that there were factors modifying the 

extent of injury, namelyt rainfall, soil type, kind of seed and kind of 

fertiliser. Coe recommended, on the basis of his eaq^rimeats, that those 

planters so designed as to place fertiliser in direct contact with the 

seed should be redesigned and a "sides method", or fertiliser placement 

to the side of the seed, should be used. To summarise the efforts of 

various workers for the period 1925*28, the National Joint Committee on 

Fertiliser Application published a report con^iled Truog and Jensen 

(24). The writers made the statement quoted below which is responsible, 

perhaps, for later developmentst "A given amount of fertiliMr applied 

in or near the row is more effective than the same amouat applied bread* 

cast". The report also pointed out that emphasis should be placed on 

studying the movement of mineral nutrients relative to the methods of 
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application, aa it was generally thetq^ht that phosphorua had leas ten 

dency to nove in the soil than nitrogen or potaasitaa. 

During the following ten years, infornation was published con 

cerning the STailability of phoaphortia in different phosphatic con-

pounds. Midgley (17) in 1931, and Brown and Munaell (3) in 1936, re 

ported that the downward novenent of pho^horua fron auper^oaidiate was 

▼ery alow. Midgley*a work in Viaconain is of interest because of the 

attention given to aub-aurface hand placenent of phosphates in pernanent 

pastures. On field plots of Kentucky bluegraaa, Poa pratensis L. and 

idiite clover, Trifoliun repena L., washing superphosphate into knife 

grooves, six inches deep and four inches apart, increased the yield of 

grass fifty-seven percent wore than swrface application of the sane anount 

of siqierpho^hate. Pierre (18) in 1938 indicated that a practical neans 

to increase the availability and efficiency of phosphorus would be to 

make the applicatimi in the forn of bands, thus reducing the fixation 

that occurs when the fertiliser is placed in direct contact with the soil 

nass. Band placenent reduced the fixation of both phosphorus and po-

tassion in work reported by Salter (19) and increased efficiency of both 

nutrients, especially on fine-textured soils high in colloidal naterial. 

In bean experinents carried out at Cornell in 1935 by Sayre and 

Clark (20), the soluble nitrogen and potassium salts proved to be the 

chief cause of danage to germinating seeds injured by improperly placed 

fertilizers. Salter (19) stated that the most iBq>ortant cause of ferti 

liser injury was the excessive salt concentration in the soil solution 

coming into direct contact with the seed or yomig plant. Phosphorus 

fertilisers, then, may be aK>lied more closely to germinating seeds or 
seedlings than either nitrogen or potassium. 



Fertilizer Morewot 

A pcrccptioB ef the noreacst of fertilizer aeteriels after appli* 

cati<m to the aoll ia aeeeaaary for widerataDding the relati<mahipa of 

fertilizer placeaeat. 

Salter (19) and Safre and Clark(20) have ahonn that fertilizer 

aoreaent la vertical, following aeil aoiatvre fluctuatiMi, with only 

alight dlffualOD of lona laterally* Nitratea were found to aove aoat 

freely, aaMolua and potaaaitnn aalta aeaewhat Icaa and phoaphate very 

little* A report by Rill (15) pointed out the aliglit aoveaent and dla-

tributloa of phoaj^orna froa anperiAwai^te hand a^Ucationa* 

Seeding Methoda 

The euateaary way of aowing aaall-seeded leguaea and graaaea for 

forage haa b^n by hroadcaat aethoda* Drilling with an ordinary grain 

drill la aoaetiaea uaed bat ahallow enough coverage of the need la often 

difficult to obtain. Coverage can usually be acc^nspllahed by the use of 

a cultipacker, but often aana aeeda are covered too deeply and others toe 

shallowly. In Tennessee, it haa been a co—on practice to broadcast 

forage species such as red clover, Trifolitna pratenae L* and Ladino clover, 

Trifoliun repena L*, im the frozen soil surface in late February or early 

March ia established fall-sown aaall grains or eatabllahed grass stands. 

No coverage effort ia necessary as noveiwnt of the soil fron alternate 

freezing and thawing causes seed coverage. When tenperatures pemit, 

geraination and establialnent take place, A hazard of this nethod la 

that heaving^cold Injury and other effects of laclenent weather auiy occur 



after eaergence of tbe aeedlings with resultant loss of the stand* 

Itevelopoent of Band Seeding 

Thatcher et al. (22) observed in Ohio the strikingly better growth 

of alfalfa, Wedicago sativa L., over a drilled band of phosphate than be 

tween the drill rows* Blaser and McAnliffe (2) obtained more forage at 

the first harvest froo Ladino clover groin over a pho^ihate hand than 

idien an egnal anount of phosphate was broadcast. Further, a larger per 

centage of the lAos^torus from the fertilizer was absorbed by the Ladino 

clover fren the drilled than from tbe broadcast a^lications. fizperi-

■ental work was carried out in Bnglaad by Cooke (6) in 1950-51 co^wrlng 

broadcast dressings of phosphorus and potassiun fertilisers with the sane 

quantities of fertilizer placed in a band two inches to the side of the 

seed and three inclns below the soil surface. The broadcast applications 

proved to be as effective as the "sicfai nethod" in obtaining early growth 

and sinilar yields resulted in both years. 

Raynes and Thatcher (12) in 1950 were the first workers in the 

United States to describe a new aethod of seeding that they called "band 

seeding**. The aethod consisted of sewing snail-seeded grasses or legtuws 

directly ever a band of fertiliser with about one to one and one-half 

inches of soil separating the seed fron the fertilizer. The planting and 

fertilization operations were carried out with an ordinary grain drill 

nodified by extending the tubes fron the grass seed box. Special grass 

land drills now sold connercially have follower or press i^els to roll 

the seeds, thus elininating the cultipacking operation deened desirable 

when the nodified grain drill is used. Tbe above-cited authors declared 
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that leguMes in the aeadling stage obtain mineral nutrients slowly» maia-

tainiog that even when grown mi fertile soil, alfalfa is four or fie* 

weeks old before it is capable of obtaining sufficient awnmts of soil 

nutrients for significant growth. 

In 1951 Haynes and Thatcher (13) obtained yields fron the seedings 

of the previous years at WOoster. The band seedings of alfalfa with 500 

pounds per acre of O-'^O-ZO yielded apprexinately one and one-half times 

as nuch hay as obtained with equal amounts of broadcast seed and ferti 

liser. The yield differential was attributed largely to greater winter 

survival of the banded treatments, a factor of extreme importance follow 

ing summer seedings. 

Since good results were procured in Ohio by this combined method 

of seeding and fertilizer application, tests soon were conducted in other 

states. In Michigan, Tesar et al,(21) cbtaiued, in alfalfa and birds-

foot trefoil Lotus corniculatus L.,tests, twenty-two percent more seed 

lings idien seed was banded on t^ of the soil directly over fertilizer 

drilled in seven-inch rows, one and one-half inches deep, than idieo seed 

was broadcast mi soils similarly fertilized. Band seeding also resulted 

in taller, more vigorous plants. 

Due to the high establishment cocts of permanent pastures, Rulburt 

et al» (16) of the tinited States Department of Agriculture, Beltsville, 

Maryland, initiated studies to determine the effectiveness of various 

methods of fertilization and the possibilities of reducing the amount of 

seed required for seedings. In a com>arismi involving twenty-four treat 

ments, banding seed and fertilizer was superior to broadcasting seed or 

fertilizer or both with respect to reduced weed infestation, increased 

seedling numbers and higher initial forage yield. 
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Field and greenhouse experiments were conducted hjr Forbes (9) to 

study the effects of fertilizer placement on seedling establishment and 

early growth of forage crops. In the field studies, various fertiliser 

and seed treatments were used at different dates of seeding on soils of 

both high and low initial fertility. Alfalfa was the main species studied 

but limited seedings of birdsfoot trefoil>timothy, Phleum pretense L». and 

Ladino cloveroorchardgrass, Dactylis glomerata L., mixtures, were made. 

No difference in tba original stands was obtained from fertilizer treat 

ments. Winter survival of fall-sown alfalfa was improved by phosphate 

fertilization raly <hi the low fertility soil. Alfalfa produced larger 

initial yields from the banded than from the broadcast treatments but the 

advantage tended to diminish as the seasM progressed. Ladino clover and 

birdsfoot trefoil yields were slightly increased from phosphate fertili 

zation but no difference occurred between methods of application. Greater 

survival differences resulted from different dates of fall seeding at the 

low fertility site than from different fertiliMr rates or placement 

treatments. 

Haynes and Thatcher (14) and others (1, 11) have swmarised the 

advantages of band seeding as follows: 

a) Better germinatiM and emergence is obtained by controlled 

soil coverage. 

b) Fertiliser is used more efficiently by seedlings. 

c) Individual plants grow more vigorously from the start and 

can survive less favorable conditions. 

d) Needs usually cause less trouble because the nutrients from 

the fertiliser are less accessible between the rows. 



 

 

e) Forage seed and fertilizer eaa te applied ia a single 

operati(»* 

f) Only tiro-thirds as auch legtae seed and mm-half as noeh 

grass seed are required for hand seeding as for broadcast seeding* 

• 
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CHAPTBR III 

METHODS AND MATERIALS 

Locatittn and Field Plet Oceign 

The results reported herein are hased primarily on experiments 

cfmducted at the IhiiTcrsity of Tenaeasee Experiment Station, Blonat County, 

in the spring and fall of 1957, Similar esqperiments were planted in the 

fall of the same year at tlM Middle Tennessee Experiment Station, Maury 

County, and at the Highland Eim Experiment Statira, Robertson County. 

Preliminary findings for the fall-seeded e^qntriments will be discussed in 

lesser detail. 

A spring seeding of four eiperiments and a fall seeding of two of 

these four were established at the Blount County site on Alcoa silt loam 

soil. Two slightly different experiments were seeded indie fall cm Maury 

silt loam in Maury County and two others en Dickson silt loan in Robertson 

County. 

Soil sanples were taken prior to seeding and the fertility lerel 

determined by laboratory analysis. The pH was obtained with a glass-

electrode Beckman pH meter and the phosphorus and potassium determined by 

the ammonium sulfate extraction method. Average determinations were as 

fellows: 

1. Alcoa silt loam: pH 6.4, low available phosphorus, high 

available potassium} 

2. Maury silt loam: pH 6.3, medium to high available phosphorus 

and potassium} 

3. Dicksmi silt loam: pH 5,8, low available phesiMtorus and medium 
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to high available potaaaiim* 

The e3q)eriaental plots la all tests were 5.33 feet wide and twenty 

feet long with *66 feet left between plots for tractor idieel tracks. The 

treatments were arranged in a randomized complete block design and 

replicated four times, except at the Middle Tennessee Bzperiment Station, 

where three replications were used. 

For all experiments, a good seed-bed was prepared by turning the 

soil, discing several times and section-harrowing, (hily at the Highland 

Rim Bxperiment Statical was the soil rolled, as a moisture retentive 

measure, before seeding. 

Seeding Method 

Test plots at all locations were seeded with a special experimental 

drill (Figure 1) developed by the United States Department of Agriculture, 

Agricultural Research Service, Agricultural Bngineering Research Division, 

and operated by Mr. C. W. Gantt, Jr., of the U. S. D. A., A. R. S. This 

drill permits the precision placement of both seed and fertiliser in 

either broadcast or drilled patterns (25)(Figures 2 and 3). Since grass 

seed, legume seed and fertilizer are of a different size and weight, sepa 

rate boxes with appropriate flow mechanisms for accurate calibrations were 

used. This permitted the seed and fertilizer to be applied in very small, 

known amounts, as desired. 

Prior to seeding, the drill was calibrated for the application of 

different rates of each seed and fertilizer rates. The legimes were 

inoculated with the appropriate strains of Rhizobia immediately prior to 

seeding. 
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Figure 1* Special expexiaental drill devel(q;>ed by the Doited 
States Departaent of Agriculture, Agriculture Research Service, Agri 
cultural Bogineering Research Division and used for seeding aad ferti 
lizing es|>eriiaental plots* 
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Figure 2^ Close-up view of drill shewing hoses fron seed boxes 
lAich ashe possible either beading or broadcasting of seed by moving 
connecting delivery plastic hoses to different spouts. 
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Plgnre 3» Clow-up view of drill showing positive-Klelivery ferti« 
liser boxes which peralt cither bending or broedcesting of fertiliser by 
moving the CMoecting steel ribbon tubes to different spouts. 
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Mmii th* Mcd tr«ataeats wsre baadad, !,•••» sowi ia ei^t, ciflit* 

inch row, the eoil surface iias firaed directly orer the row with a seutll 

press «dietl« «se inch wide, which is attached to the seed furrow opener 

of the drill. Nhere seed alone or both seed and fertiliser were broadcast, 

the plots were rolled with a "Brillien** double"corrugated roller (Figure 4). 

It nay be noted tlwit this extra operatioa is conventionslly involved ia 

the broadcast nethod of seeding. 

The broadcast fertiliser treatneats, however, differ sowewhat froa 

those coaaonly used by faraers. Only a saall aaonat of the broadcast 

fertilizer was incorporated in the soil by the double discs that were used 

for the banding aethod, with the rest reaaining on the soil surface. Coo" 

ventionally the fertiliser is disced into the upper five or six inches of 

soil. 

Seed and Fertilizer Treataents 

Due to the naaber and ceaplexity of treataents, a legend of ab" 

breviations and syabols used ia designating treataents is given in Table I. 

Tables II through IX list the various treataents by ezperiaent. The 

varieties and species of forage crops used in tests were Buffalo alfalfa, 

Ladino clover, Kenland red clover, alsike clover, Trifoliua hybribtai L., 

Kentucky 31 fescue and eoaaon orehardgrass. 

Bxperiaeat 1 was established for the purpose of testing two seeding 

rates of alfalfa plus orehardgrass at low and high fertility levels with 

all coebiaations of banded and broadcast seed and fertilizer. 

In ejqperinent 2, alfalfa, Ladino clover, orehardgrass and fescue 

were seeded alMO and in cewbination at various rates to study coapetition 
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Figure 4. view of "Brillioa** double<»corrugated roller need in 
firaiag plots tdiere seed slose, or both seed and fertiliser were broad-
cast. 



TABLB I 17 

I^BND OP ABBRBVIATI(»«S AND SniBOLS 

USBD IN rasiQIATING TRBATMBHTS 

Abbreviation 

or Sybol Dcacription 

Alf. Alfalfa 

Pesc. Tall Peacue ^ ̂  

Ud. Ladino clover 

Orch, Orchardgraea 

B Seed banded or placed in rowa 0.3 inehea below aoil aurface. 
Fertilizer placed in rowa 1.3 inchea below aoil aurface* 

BC Seed or fertilizer broadcaat on aoil aurface* Only a aaall 
aaouat of the broadcaat fertilizer waa incorporated in the 
soila by the double diaca that were uaed for the banding 
aethod. Conventionally the fertilizer ia diaced into the 
upper five or aix inchea of coil* 

Pert* Fertilizer 

Le Fifteen pounda N* 60 Iba* P2O5 and 60 Iba. K2O per acre* 
applied aa 33.3 percent aamoniua nitrate* 48*0 percent auper-
phoaphate and 60 percent auriate of potaah* in all ezperiiwnta 
except experiaent 3. In the latter* "Lo* N* K** refera to 
13-0-60 and "Lo P" refera to 0-60-0. 

Hi Fifteen pounda N* 120 lbs. P2O5 and 120 Iba. KgO per acre* 
applied aa 33.3 percent aanonii« nitrate* 48.0 percent auper-
phoaphate and 60 percent auriate of potaah* in all experiiwnta 
except experiaent 3. In the latter* "Hi N*K" refera to 
15-0-120 and "Hi P" refera to 0-120-0. 

l"b Fertilizer placed 1*0 inch below aeed. 

l*3"b Fertilizer placed 1*3 inchea below aeed* 

2"b Fertilizer placed 2*0 inchea below aeed* 

2*3"b Fertilizer placed 2*3 inchea below seed* 

l"b*l"a Fertilizer placed 1*0 inch below and 1*0 inch to aide of aeed. 

l"b*2"a Fertilizer placed 1.0 inch below and 2*0 inchea to aide of aeed. 

Poa* Position or placeaent of aced or fertilizer* 
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TABU II 

BXPBRIMBIIT 1. TRBAXMBNTS fiSTABLISHBO TO BVALUATB THB INTBRACTICBi 
BBXWBBN SBBD RATBS, PIACBMBNT AND RATBS OF PHRTILIZBR, 6L0UNT 

COONTT, APRIL 15, AND SBPTBMBBR 27, 1957 

Pounds Seed per Acre Placement Pert. 
Alf. Orch. Seed Pert. Rate 

10 5 BC BC Lo 
10 5 BC BC Hi 
10 5 BC B Lo 
10 5 BC B Hi 
10 5 B BC Lo 
10 5 ' B BC Hi 
10 5 B B Lo 
10 5 B B Hi 

20 10 BC BC Lo 
20 10 BC BC Hi 
20 10 BC B Lo 
20 10 BC B Hi 
20 10 B BC Lo 
20 10 B BC Hi 
20 10 B B Lo 
20 10 B B Hi 
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XABLB III 

BXPBRIMBNT 2. TRBATMBNTS BSTABLISHBD TO BVALUATB THB BFFBCT OP 
SBBDIN6 KATB CM STAND BSTABLISHMBNT WITH SBBD BANDBD AND PBRTI-
LIZBR BANDBD AT HIOT RATB, BLOUNT COUNTY, AKtIL 13, AND 

SBFTBMBBK 27, 1957 

Founds SAAd per Acre 
Alfalfa Ladlno Orchardgrann Pencue 

20 

2 

14 

14 

10 5 
10 10 
20 5 
20 10 

1 7 
1 14 
2 7 
2 14 

1 7 

1 14 
3 7 

2 14 

" . I l l 
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TABLE IV 

BXPBRlMBlfr TRBATMBNTS BSTABLISHBD TO fiVALUATB THB BPPBCT OF 
VARYING RATES AND POSITKMIS OP NITROGBH, POTASSIUM AND PHOSPHORUS 
FERTILIZERS WITH BANDED SEED ON STAND BSTABLISHHBNT, BLOONT COlfflTTY, 

APRIL 13, 1957 

Fertilizer Rate and Position 
Pound* Seed per Acre P2O5 N plus K2O N plus 120 

aU, L*d« Orch. Fesc. Rate Pos. Rate Pos. 

20 10 0 0 
20 10 Lo BC Lo BC 
20 10 Hi BC Hi BC 
20 10 Lo B Lo BC 
20 10 Hi B Hi BC 
30 10 Lo HiB BC 
20 10 Hi LoB BC 
20 10 Lo B Lo B 
20 10 HI B Hi B 

o»«»2 14 0 0 
2 14 Lo BC Lo BC 
2 14 HI BC Hi BC 
2 14 Lo B Lo BC 
2 14 Hi HiB BC 
2 14 Lo B Hi BC 
2 14 Hi B Lo BC 
2 14 Lo B Lo B 
2 14 Hi B Hi B 

MB2 14 0 0 
2 14 Lo BC Lo BC 
2 14 Hi BC Hi BC 
2 14 Lo B Lo BC 
2 14 Hi B Hi BC 
2 14 Lo B Hi BC 
2 14 Hi B Lo BC 
2 14 Lo B Lo B 
2 14 Hi B Hi B 
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lABU T 

BXPBRIMBNT 4. TRBAl^tfiKTS BSTABLISHBD TO BVALU/VTB THB BPPBCT OP 
VARIOUS DISTA)iCBS BBTMBBN SBBO AND PBRTILIZBR WITH TWO PBRTILI-
ZATION RATBS ANDIWO SBBD MIXTIBIBS CM STAND BSXABLISlWBirr, BLOUNT 

COIMTT, APRIL 16, 1957 

Plac—at Pert. 
Alf. Ud. Orch. Seed Pertilizer Rate 

20 10 B 1.5"b U 
20 10 B l.S"b HI 
20 10 BC BC Lo 
20 10 BCBC Hi 
20 10 B 2.5"b Lo 
20 10 B B.S-b Hi 
20 10 B l"b,l"e Lo 
20 10 B l"b,l"a Hi 
20 10 B l"b,2"a Lo 
20 10 B l^b.B-e Hi 

2 14 B l.S^b Lo 
2 14 B l.S^b Hi 
2 14 BC BC Lo 
2 14 BC BC Hi 
2 14 B 2.5"b Lo 
2 14 B 2.5"b Hi 
2 14 B l"b,l"e Lo 
2 14 B l-b.l-e Hi 
2 14 B l"b,2"e Lo 

2 14 B l^b.B^e Hi 
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TABLB TI 

BXPBSlMBinr 5. TRBATMBNIS ESTABLISHED TO EVALUATE IHTSRACTION 

BBTWBBN SEED RATE, PLACBMBHT AND RATES OP FERTILIZER, MAURY 
COUNTY, AUGUST 31, 1937 

Potmds Seed i>er Acre Placement Pounds Pert, per Acre 
AXt• Ufdh. Seed Pert. N F2O5 KjO 

10 5 B BC 30 0 120 

10 5 B l"b,2"« 15 0 60 

10 5 B l"b,2"» 15 0 120 
20 10 B 30 0 120 
20 10 B 2"b 30 0 120 
20 10 B l"b,2"« 30 0 120 
20 10 B BC 30 0 120 
20 10 BC BC 30 0 120 

20 10 B BC 15 0 120 

20 10 B l''b,2"» 15 0 120 

20 10 B l"b,l"# 15 0 120 

20 10 B 2"b 13 0 120 

20 10 BC BC 15 0 120 

20 10 B BC 15 60 60 

20 10 B l"b,2"» 15 60 60 

20 10 B l"b,l"B 15 0 60 
20 10 B 2-b 15 0 60 

20 10 B l-b.Z"# 15 0 60 

20 10 B 1-b 15 0 60 
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TAKia VII 

fiXPB&DiBNI 6» TRBATMEKXS ESTABLISHID TO EVALOATfi INTfiRACXIOH 
BBTWBBIi SBBD RATB, PLACBMBNT AND RATfiS OF FSRTILIZBX, MAORT 

COUNTY, AXUST 21, 1957 

Pounds Seed per Acre Plftceaent Pounds Pert, per Acre 
Lad. Orcli. Seed Pert. N P2O5 I2O 

1 7 B BC 15 0 60 
1 7 B 015 60 
1 7 B l^^.B-'s 15 0 120 
2 14 B l^b.l^s 15 0 60 
2 14 B 2-b 15 0 60 
2 14 B l^b,!"# 15 0 60 
2 14 B BC 15 0 60 
2 14 BC BC 15 0 60 
2 14 B BC 15 0 120 
2 14 6 l'*b,2"s 15 0 120 
2 14 B l"b,l"s 15 0 120 
2 14 B 2^b 15 0 120 
2 14 BC BC 15 0 120 
2 14 B BC 15 60 60 
2 U B 15 60 60 

C" ■S.-, 
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TABU Vlll 

BXPSRIMBKI 7. TRBATMBNTS BSTABLISHBD TO fiVALUHTB IfriBltACriaif 

BBIWBBN SBBD PLACIMBNT AND RATBS AND PIACBMBNT OP FBBXILIZBR, 
BOBBRTSON COUNTT, AUGUST 22, 1957 

Pounds S€«d per Acr« Plnceient 
Lad. Fcnc. S—d P>rt» Pngtllinnr Rntn 

2 14 B l"b,l"s Lo 
2 14 B 2"b Lo 
2 14 B fiC Hi 

2 14 B l**b,l"o Hi 
2 14 B 2~b Hi 

2 14 BC BC Hi 
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TABLE U 

BXPBRIMBIIT 8. TUBAniBNTS BSTABLISHBD TO EVALUATB INTBRACTICM 
BBTHBBN SBBD PIAOMBNT AND KATBS AND FIACBNBNT OP PBRTILIZBR, 

K0BBBT80N COlBCrY, AOSUST 22, 1957 

Pounds Seed per Acrt PlAceiient Pert. 

Alsike Red clover Pesc. Seed Pert• Rate 

6 7 B l''b,l"a Lo 

6 7 B 2"b Lo 

6 7 B BC HI 
6 7 B l"b,l-e Hi 

6 7 B arb 81 
A 7 BC fiC Hi 

iaiiiiyi^ 

: -.1 
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effects between grasses and leguawB. Both seed and fertilizer were 

banded. 

Different combinations of rates and placement of N and K ferti* 

lizers and of P fertilizer were used with three seed mixtures in experi* 

meat 3. This experiment was performed to study the effects on seed ger» 

mination and growth of possible differences in the rate of aowement of 

N. K and P in tlw soil. 

In experiment 4. c<»q>aris(Has of "below, side-band" placement 

methods with ordinary band and broadcast methods at low and high ferti 

lizer rates were made. Two seed mixtures were used with four of the 

twenty seed treatments broadcast and the others banded. 

Bxperinents S and 6 were established at the Maury County site to 

compare seeding rates and placements of two seeding mixtures with various 

fertilizer rates and placements. Phosfdiorus was included in only four of 

the thirty-four treatments, to determine if it might be a limiting factor 

in obtaining forage stands on soils naturally high in phosphorus. 

Robertson County experiments 7 and 8 included two seed mixtures 

which have been found to perform reasonably well on an imperfectly drained 

soil such as Dickson silt loan. Different rates and positions of ferti 

lizer with different seed placements were used in this evaluation. 

The eight experiments thus encompass a total of 136 treatments, 

of tdiich 122 of these are replicated four times, and the other thirty-four 

are replicated three times, resulting in a total of 390 plots. 

Stand Count Method 

Stand cowBts were taken in May 1957 on e3q>eriments 1, 2, 3 and 4 



a? 

A^ro3dLaat*ly ««mi •onth after seeding and again in June and October* An 

extra count uas taken on experinent 4 in July* naklng a total of four 

counting dates for this particular test* Stand counts of fall-seeded 

crops ucre ande on enperinents 1* 2* 5* 6* 7, and 8 in Septeaber or 

October and another count uas aade on experiaent 1 in February* 

A systeaatic SMq»liag procedure uas em>loyed in taking eight six-

inch by eighteen-inch quadrats per plot froa which the ntmbers of all 

living crop and ueed plants were recorded* A baaboo pole* aarked at one-

foot intervals* ms placed lengthwise in the center of the plot* As each 

band-seeded plot contained eight rows* there were four rows en either side 

of the pole* Only the two inside rows on each side of the pole wire 

saapled while the two outside rows on each side of the plot were con 

sidered as border rows* The quadrat nearest to one end of the plot was 

placed so that it covered an area which was between two and two and one-

half feet distant froa the plot end* Bach qimdrat covered six-inch sect 

ions of two rows that were eight inches apart (as sown by the special 

drill used)* Three aore such quadrats were then placed at four-foot in 

tervals* thus leaving four feet between the outside edge of the last quad 

rat and the further end of the plot* On the other side of the pole* four 

feet were left before counts were started* thus leaving two feet at the 

teminal point for a particular plot* By placing the quadrats in this 

fashion* and in the sane way in all plots* they were staggered on either 

side of the pole* rather than opposite each other* The broadcast plots 

were counted in like nanner* except that there were no rows to serve as a 

guide for quadrat placenent* 
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Ocoeral Agifmaonic Inforaation 

After the second stand counts nere nade on spring seedings at 

filount County^ Sclcrotiun rolfsii Sacc>, a soil->borae fungast present 

on plots eootalniag alfalfa* As the alfalfa nas approaching full blooa, 

all plots were aousd to a height of about four inches and raked off. 

Forty pounds per acre of twenty percent •Terrachlor" (pentachloronitro-

benune) dust was then appUed with a Hudson hand duster. Apparently 

the dusting, together with the clipping and raking, was beneficial, for 

little or no loss of alfalfa was observed subseqwently. 

Toward the latter part of July, insects were particularly prevalent 

on the alfalfa plots. These areas were clipped again, raked and dusted 

with twenty-five pounds per acre of twenty percent Toxaphene. Another 

application was nade about a week later, due to rain wash-off following 

the initial dusting. The Hudson Iwuid duster was again used in the oper-

atimis* 

Analysis and Presentation of Data 

Since stands were poor on nest treatwents of the spring seedings 

and nany quadrats had readings of aero, resulting in non-nomal distri 

bution of teta, square root transforuations were nade as described by 

Preenan and Tukey (10) and Federer (8). To each quadrat count for each 

species, the factor 0.5 was added and the square root of the sun was 

obtaiMd. Analyses of variance were then carried out in the usual nanner. 

Counts fron the fall seedings were much higher than those of the spring 

seedings and cwtained very few sero readings! hence, the analysis was 
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perfotraed on the originml data. 

The count* are presented as plants per square foot, coaq;>ut*d fro* 

the total naaher of plants counted in thitty>tMO, 108 square inch quad 

rats, tfhere tests had four replications, and twenty-four, 108 square 

inch quadrats where there were three replications per test. Duncan's 

■ultiple range test (7) was used to deteraine the significance of 

differences at the five percent level of probability between stands 

obtained with the different treataents. 

Statistical significance in the analysis of variance tables is 

indicated by the conventional use of asterisks as follows: significance 

at the five percent level of probability is denoted by * and at the one 

percent level of probability by **. 
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CHAPTBI IT 

HBSULTS AND DISCUSSION 

Tlut c^riaeatal result* presented in this thesis are based on 

the stand counts which show idutt acthods and trcataents are nost likely 

to give satisfactory stands. The use of stand counts has the practical 

advantage that infernati<m of value is obtained without carrying the ex-

periaent through to later stages of plant (tevel^Nwat. 

Spring Seeding* at the Blount County Site 

Weather conditions (Appendix A) greatly affected the results of 

spring seeding* at the Bleant Coimty site. Adequate soil noisture was 

present at tine of seeding but practically no rain fell the ensuing nonth. 

Bxperinent 1. The effects of low and high fertiliser rates and 

positions and rates and placenents of alfalfa<^rchardgrass nixtures are 

presented in Figure 5 and Appendix B. Twenty ponnds of alfalfa per acre 

resulted in better stands than ten powads per acre, when coopering identi* 

cal seed placenents and fertilizer positions. Orchardgrass was practically 

absent in all broadcast-seeded plots regardless of the nanner in which the 

fertiliser was applied. This result undoubtedly was due to the influence 

of the drought that followed seeding, as well as to inadequate seed cover 

age. 

The better initial stands of the hand-seeded alfalfa-orchardgrass 

plots were obtained when the fertiliser was broadcast or was banded at the 

low rate. An apparent reduction in stand when the fertilizer was banded 
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St«d Pot. B B B B BC BC BC BC 
F«rt, Rat« Lo HI Lo HI Lo Lo HI Hi 
F«rt. Po«. BC BC B B B BC BC B 

seed: 

20 lOLBS./A »ALF. 
o 
o 5 LBS./A I I 'ORCH. 

ISl-

u 0 

o 

Stod Pot. B B B B BC BC BC BC 
Ftrt. Rat* Hi Lo Lo HI Lo Hi Lo Hi 
Ftrt. Pot. BC BC B B BC BC B B 

FIGURE 5. EXPERIMENT I. MAY AND OCTOBER 1957 STAND 
COUNTS OF ALFALFA AND ORCHARDGRASS FOLLOWING SEEDING ON 
APRIL 15, 1957 WITH VARYING FERTILIZER AND SEED RATES AND 
POSITIONS 
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at the high rate is probably a reflection of the effect of a high con 

centration of fertiliMr inhibiting germination of the seed or causing 

seedling nortality after gemination. Mhen final 1957 counts mere taken 

in October, the nultiple range tests (Appendix B) indicated that the 

best treatment at the .05 level of probability urns, for alfalfa, that 

lAere the seed nas banded and the fertiliser broadcast at the low ferti-

lisatiMi level and, for orchardgrass, that treatment where the seed was 

banded and the fertiliser was either broadcast or bai^d at the low 

level. Seed placement appeared to be of more importance than fertiliser 

positicNB in this esperimnt. 

Bxperiment a. Counts which are presented in Appendix C were taken 

to determine coi^titioa effects between different rates of seeding of 

mixtures containing alfalfa-orchardgrass, Ladino^rchardgrass and Ladino* 

fescue as compared with pure seedings of the same species idiea seed was 

banded and fertilizer banded at the high rate* 

At the time of seeding, the soil contained a more than adequate 

stq»ply of moisture, resulting in the clogging of the packer niieels and 

impr^iwr coverage of the seed which was reflected in the poor and uneven 

stands obtained* Poor stands can be attributed also to the fornatim of 

a soil crust after seeding, as shown by Carnes (4), resulting In the 

seedlings being unable to break throu|h the crust, and possibly to the 

high rate of fertilisation used* 

In the plots containing alfalfa alone and alfalfa«orchardgrass 

nixtures, the better initial stands of alfalfa were obtained from the 

high seeding rate of alfalfa alwse or in combination with either hi|^ or 

low rates of orchardgrass. Orchardgrass stands in alfalfa were better 
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lAen orchardgrasa waa aaaded at the high rate and alfalfa at the low 

rate. 

Ladino clover atanda, though very poor, were aoweehat better tdien 

aeeded alMie at the high rate or at the high rate ia coabinatioa with the 

low rate of fescue. The better feacue stand* were obtained tdien fescue 

waa planted at the high rate, either alme or ia coabination with low and 

high ratea of Ladiao. 

In a conparison of orchardgraaa itea aeeded al<MW and ia coabinat 

ion with Ladino clover, better atand couata were obtained froa the high 

orchardgraaa aeeding with no apparent infloeace froa the Ladino at either 

high or low rate. The Ladiao aeeded alone gave a little better atand 

than lAea it waa aeeded in coabinatioa with orchardgraaa at either high 

or low rate. 

Generally, initial atanda in this experiaeat were proporti<»ial to 

the aeeding rate. Final 1937 atand counta indicated leaa differencea ia 

atand due to different ratea of aeeding. 

Bxperiwent 3. The effecta of ratea and poaitiona of phoaphorua 

aad nitrogen-potaaaiiaa fertiliser on forage apeciea eatabliahnent with 

banded aeed are presented in Figure 6 aad Appendix D. 

In the initial counta of the alfalfa-orchardgraaa wixture, arore 

total plants per square foot (Figure 6) were counted iriaere phoaphorua 

waa banded at the high rate and the nitrogen-potaasiun broadcast at the 

low level. Alaost equally as good were treatnenta idiere phoaphorua and 

nitrogea-potassiuw were both broadcast at tte high or low rate or idiere 

no fertilizer waa applied. The poorest alfalfa-orchardgraaa atanda 

occurred when both phosphorus and nitrogen-potasaiuo were banded at 
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8EE0; 

20LBS./A gj'ALF. 

IOLBS./A I l-ORCH. 
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P Pott,Pot. Hl,8 
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Le,BC 

Lo.BC 

Lo.B 

Co,BC 

Hi»B 

Hi.BC 

Lo.B 

HI.BC 

Lo,B 

Lo.B 

Ki.B 

Hi.B 
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SEED: 
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gg»LAD. 
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PP«ti.Pot. Hi.BC 

N,K Pot«.P«t.HI.BC 

10 

Hi.B 

Lo.BC 

QLIAl 

HI.B 

HI.BC 

Lo,B 

HI.BC 

Lo.B 
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BB! 

HI.B 

HI.B 
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FIGURE 6. EXPERIMENT 3. MAY AND OCTOBER 1957 STAND COUNTS 
OF ALFALFA-ORCHARDGRASS, LADINO-ORCHARDGRASS AND LADINO-FESCUE 
FOLLOWING SEEDING ON APRIL 13, 1957 WITH BANDED SEED AND WITH VARYING 
RATES AND POSITIONS OF PHOSPHORUS AND NITROGEN-POTASSIUM FERTILIZERS. 
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either high or low rate. These low stand counts reflected possible seed 

and seedling injury from a high concentration of fertilizer placed too 

close to the seed. 

Final stands of the alfalfa-orcbardgrass mixtares varied soaewitat 

fro* the original stands. Even though the plots that received no ferti 

lizer produced adequate stands at first, the survival was very poor, 

especially for alfalfa (Figure 6). No significant differences between 

treatnents were obtained at the .05 level of probability for the alfalfa 

final counts but significant differences were obtained aaong the orchard** 

grass coimts. 

Even though differences in orchardgrass stand counts, in the 

orchardgrass-Ladino aixture, resulting froa treatnents were not significant 

at the .05 level of probability, it is of interest to note that these stand 

counts were arrayed in approxinately the sane order as the counts obtained 

for the orchardgrass in the alfalfa-orchardgrass nixture. Although Ladino 

clover stands were very poor, stand counts indicated that better initial 

stands were obtained where phosphorus was banded and the nitrogen-potassiun 

broadcast than when both were banded or broadcast. 

The Ladino-fcscue nixtures reacted in nuch the sane aanner as tlH> 

Ladino-orchardgrass nixtures. Again no significant differences occurred 

between treatnents with respect to the fescue. In sone cases a higher 

nunber of Ladino clover plants was recorded tdien final cotints were nade 

than at first stand counts. This probably resulted fron delayed ger-

nination or the repeated counting of single Ladino clover stolons. 

Baqwrinent 4. This experinent was by far the best, with respect 

to stands obtained, of the four ejqperinents seeded in the spring. Soil 

conditions were near optinun at the tine of seeding and aore unifom. 
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«tftad« vere obtained. Pignra 7 and Appendix B give coapariaons of various 

below, side-band placeoents of two rates of fertiliser with ordinary band 

and teoadeast laethods with two seeding wixtures involved* 

The placenent of the fertiliser band one inch below and two inches 

to the side generally resulted in better stands of both leguaes and the 

associated orchardgrass* In sowe cases the Mie-ineh below and one-inch 

to the side treataent proved to be egtially as good as the one-inch below 

and two-inch to the side position. The fertiliser banded directly be 

neath the seed at one and one-half inches below and two and oae-half 

inches below gave better stands at the low rate of fertilisation, ̂ rti-

cularly with the legiaaes* The fertility level node little difference in 

the one and mie-half inches below and two and one-half inches below treat-

awnts with respect to orchardgrass* The broadcast seed and fertiliser 

treataents resulted in fewer plants of all species than banded treatoents* 

A conparison is given in Figure 8 of fertiliser banded at the low rate one 

inch below and two inches to the side with twenty pounds alfalfa and ten 

pounds orchart^rass versus fertiliser broadcast at the high rate with two 

pounds tadino clover and fourteen pounds orchardgrass broadcast* 

Final counts indicated that the side-band placenent nethod was 

still superior, in nost esses, to fertiliser banding directly below the 

seed or to teoadeast application of both seed and fertiliser* 

Fall Seedlaga at the Blount County Sit# 

The original plans for the fall aecdinga included the SSM four 

experinents that had bean sown in the spring, in order to cowpsre differ 

ences due to seasoasl vsciation* The letter pert of August use very dry 
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Figure 8, Plot on left shows results of fertiliser banded at 
15-60-60 pounds per sere, mie inch below and two inches to the side of 
seed, with alfalfa seeded at 20 pounds per acre and orchardgrass at 10 
pounds per acre* In the plot on right fertiliser was broadcast at 15-
120-120 pounds per acre with 2 pounds Ladino clover per acre and 14 
pounds orchardgrass per acre broadcast* 
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WA hot; therefore seeding was postponed until approxinately Septeaber 10, 

la the eiqtectation that sone rain and cooler weather would result in aore 

favorable seeding conditions. When rains did start, auch difficulty was 

encountered in selecting a tiae desirable for seeding. 6]q>eriiBents 1 and 

2 were finally sown on Septeaber 27, with approxiaately two inches of rain 

falling iaaediately after seeding. Since seeding e]q>eriBents 3 and 4 

would have entailed later dates of seeding than those generally recoaaended, 

they were not sown. 

Hxperiment 1. Appendix f shows the aultiple range groups of counts 

taken approxiaately one aonth after seeding and again in February. Bxcell-

ent initial stands were obtained as indicated by the nuaber of plants per 

square foot. Approxiaately three tiaes as aany plants were counted as in 

the spring planting of the saae experiaent. 

Hhen the treataents are ranked in order of perforaance, the array 

obtained with the initial stand counts of the fall planting are soaawhat 

reversed frea those obtained with the spring seeding. The broadcast seed 

with broadcast or banded fertiliser plots produced a greater nuaber of 

seedlings than when both seed and fertilizer were banded. Due to the high 

plant density, there was probably seae seedling eeapetition involved idiere 

the species were sown in rows above the fertiliser band, with such can-

petitifM) resulting in soae reductiaa in stand. Blaser and NcAuliffe (2) 

found that this happened idien high rates of rowseeding were used. Here.iAers 

the seed was broadcast and the fertiliser banded, larger plants, which any 

be more vigorous than saaller plants, appeared directly over the band 

(Figure 9). Thatcher et al. (22) in (Biio, noted siailar results when 

alfalfa was sown over a drilled band of phosphate fertiliser. 
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Figure 9. Plot oa left illustrates the "handing effect" of 
handed fertilizer at 15-120-120 pounds per acre with 20 pounds alfalfa 
per acre and 10 pounds orehardgrass per acre broadcast* The sane rates 
of seed and fertilizer were used in plot on right, but both seed and 
fertiliser were banded. 



Sceead ataad eotmts «»r« taken en three repllcatloaa of this e^r-

Jaeat on February ll* 12 and 13, 1958. It was often difficult to detemine 

«d)ich plants were living at the tiwe the stand counts were aade, in view 

of the severe teaving resulting froa alternate freezing and thawing and 

extreaely cold weather* A were accurate comt will be possible when 

favorable growing ctmditions return and plant growth is resuaed. Stands 

in aest treataents were reduced severely* when February counts are cea* 

pared to October counts (Appendix G). Survival figures indicate that 

stands of the broadcast-seeded plots were affected aost by winter-kill. 

Several factors any have contributed to this* Initial establishaent, in 

teras of plant vigor, was poorer* Coabined root action was not as great 

in the broadcast plots as in the band-seeded plots, thus allowing aore 

heaving and the foraatimi of larger ice crystals or sheets on and between 

the plants of the Inroadeast plots. It is believed that later counts and 

observatiims will indicate better survival of the plants in the banded 

seed and banded fertilizer treataents or, in the case of the broadcast 

seed treataents, idiere the fertilizer was banded. 

Fall Scedings at the Maury County Site 

The Maury County e3q>eriaents were irrigated three tiaes* at weekly 

intervals after seeding, with approxiaately one inch of water at each 

application. When this is d^e, it is doubtful that band seeding is 

necessary to obtain adequate initial stands* although there nay be soae 

advantage when considering other aspects involved in stand establishacnt. 

Bxperiaents 5 and 6. Appendices H and 1 shew the aultiple range 

groups of treataents according to plants per square foot. In experinent 
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5, couots w«r« proportional in most casea, to seeding rates. Little 

variation resulted froa the aethod of seeding. Figure 10 illustrates the 

fact that excellent stands nay be obtained by either band or broadcast 

nethods of establishnent iriien ideal moisture conditions are approached. 

The addition of phosphorus to the fertilizer resulted in signifi 

cantly feiMtr plants of both alfalfa and orehardgrass nhen the nitrogen 

and potassiws ncre held constant (Bxperiaent 5). In esqwrinent 6, the 

addition of phosphorus did not produce as great a reduction uhen the same 

nitrogen and potassium treatments are compared with reference to placement. 

Pall Seedings at the Robertson County Site 

Sxperiment 7. The effects of varying fertilizer rates and ferti 

lizer and seed positions on stand counts of Ladino and fescue are given 

in the multiple range tests in Appendix J. 

No differences were obtained between treatments with respect to 

Ladino clover establishment, but differences were obtained when fescue 

was CMsidered. The highest fescue counts were obtained tifaere seed was 

banded and where fertilizer was banded two inches below seed at the high 

rate. The poorest stand occurred when the seed was broadcast and the 

fertilizer broadcast at the high rate (Figure 11). Other treatments 

produced stand counts that were not significantly different froa each 

other. 

Experiment 8. This e^qieriment was essentially the same as exper 

iment 7, but for the fact that a mixture of alsike clover and red clover 

was used with a lower rate of fescue (Appendix K). Total counts of the 

clovers were made, since it is difficult to distinguish between alsike 

and red clovers at this early stage of growth. 
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Figure 10. Plot on left illustrotco results ebtsined when 20 
pounds alfalfa per acre and 10 pounds orchardgrass per acre were broad* 
cast with 15*0*1;K) pounds fertiliser per acre broadcast. The saae rates 
of seed and fertilizer were used in plot en right but seed was banded 
with fertiliser banded om inch below and one inch to the side of seed. 
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Figure 11. Plot on left illustrates results o1»taiiied idien 2 
pounds Ladino clover per acre and 14 pounds fescue per acre were tianded 
with 15*60<»60 pounds fertiliser per acre banded one inch below and cmt 
inch to the side of seed. The right plot received the sane seed broad 
cast with fertilizer broadcast at 15-120-120 pounds per acre* 
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No dlfforoncos wre obtaiacd betoooo clo¥«r counts iiboii Mod uoo 

tended ox broodeoot at low or high rates of fertiliser that was broad 

cast or placed one inch below amd one inch to the side of the Med* These 

treataents resulted in larger stand counts than uhen the fertiliser was 

placed two inches below the Mod at either high or low rate, the high 

rate being significantly better than the low rate* 

The fescue in this esperiwent, as well as in experiwent 7, did not 

respond in the sane nanner as the legunes with respect to Med placencnt 

and fertiliser rate and position. The highest fescue count was obtained 

where seed was banded and fertiliMX handed two inches below the seed. 

Fertiliser placed one inch below and one inch to the side of the Med at 

the high rate of fertiliser prored to be alnost as effective. The lowest 

count was obtained where Med was broadcast and fertiliMX teoadcast at 

the high rate. 

General Discussion 

Spring Medings were aade in Blount County in aid-April. This is 

later than the recownended date. About a nonth of very dry weather en 

sued and this probably accounted, to a certain extent, for the poor stands 

obtained. A unifora, denM stand of erabgrass, Digitaria spp., geminated 

at the sane tine as the Medings over the entire e:q>erinental area re 

sulting in unifomly Mvere ceiq>etition as the season progressed. Haynes 

and Thatcher (14) and Nagaer and Hulburt (26) have reported that banded 

plots were found to be less weedy than the broadcast plots. Forbes (9) 

has pointed out that results of that nature night be expected on low 

fertility soils. In Blount County, however, there was no particular 
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difference in tbe crabgrass infestation betveen tbe banded and the broad 

cast plots* 

Seeding forage crops at a recoanended tiae has long been recog 

nized as an iaportant factor in achieving successful seeding establish-

aent. If the spring tests had been sow at an earlier date* environ-

aental conditions might have been better for tbe crop species and less 

favorable for tiw crabgrass* Setter stands might have been obtained froa 

the seeded crops with less coapetition from the weeds. 

The counts of treatacnt stands in spring-seeded ezperiaents in 

dicated that it was advantageous to band the seed and, in aost cases, the 

fertiliser. When the fertiliser was banded beneath broadcast seed, the 

result was the same as that obtained when both seed and fertiliser were 

broadcast, £.e., practically no stands were obtained, probably as a 

conseqtience of insufficient moisture for initiating and sustaining ger-

ainaticm and seedling growth. There was pronouncedly less stand in treat 

ments idiere a high rate of fertilizer was banded directly beneath the seed 

than where tbe low rate of fertiliser was placed in a similar position. 

This was possibly due to the high salt concentration resulting from close 

proximity of the fertiliser to tbe geminating seeds or seedlings. As 

shown when the fertiliser was banded below and to the side of the seed, 

the side-placement method alleviated this effect. The fertilizer that was 

banded one inch below and two inches to the side of the seed was, in most 

cases, superior to that banded one inch below and one inch to the side, as 

measured by stand counts. Fertiliser placed in this manner ajquirently 

supplied the necessary nutrients without undue injury to seeds or seedlings. 

In the experiment where split applications of nitrogen and potassium, on 
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the one hand, and phosphorus fertilizers, on the other band, tiere applied 

at different levels and placeoeots, a reduction in stand occurred vben 

all elciaents were banded as coapared with other treataients* I'he reduction 

in stand was sMaewhat less severe when the nitrogen and potassiua were 

broadcast at either high or low rate and the phosphorus was banded at 

either rate. Higher stand counts resulted when the nitrogen, potassiua 

and phosphorus fertilizers were broadcast with the banded seed. This nay 

be eiqilained by the fact that the fertilizer was in contact with a greater 

•oil Baas and less injury to seeds and seedlings resulted fron salt con 

centration. In the eiqieriawnt to study the effects of seeding rate on 

forage establi^haent, tdiere different species were seeded alone and in 

coabinations, poor and uneven stands were obtained. The stands that were 

obtained were soaewhat proportional to rates of seeding. 

The fall seedings conducted in Blount, Maury and Robertson counties 

confonned aore nearly to recomended dates of seeding than did the spring 

seedinga. Adequate rainfall, or irrigation in the case of the Maury 

County tests, was available, and excellent stands were obtained cm aoat 

treataents. SnvircMBaental conditions were not as favorable for the weed 

species as they had been in the spring-seeded tests and coapetition was 

not as important a factor. 

The two tests that were repeated in Blount County resulted in much 

better stands than did the spring seedings. The aanncr in idiich the 

treatments ranked in the fall was almost the reverse of the ranking in the 

spring in eiqmriaent 1. Vhen teed was broadcast, higher counts were ob 

tained than when banded, regardless of how the fertilizer was applied or 

at idxat rate. The nature of the initial counts Indicated that wten 
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ftstftbllsluBeot conditions are favorable, excellent stands nay be obtained 

fron the broadcast aetbod of forage establishment• The February counts 

did indicate that the picture nay change after stands have been subjected 

to adverse winter weather conditions, especially after heaving caused by 

alternate freezing and thawing takes its toll. When October counts were 

made, the treatments that consisted of broadcast seed and banded ferti 

lizer appeared almost as though t!w seed had been banded. The plants 

were taller and more vigorous directly over the fertilizer band. When 

February recordings were taken practically no plants existed between the 

fertilizer bands. The banding of both seed and fertiliser may prove to 

be effective in comibatiog or alleviating the hazard of winter-killing. 

When species were seeded alone and in combination at different rates, in 

experiment 2, the stand counts obtained were proportional to rates of 

seeding. 

In the Maury and Robertson County ezperiments, October counts only 

were made <» the August seedings. At that time, there was a lush growth 

of vegetation at the Maury site (Figure 10). Stand counts were sometduit 

in proportion to seeding rates. The broadcasting of both seed and ferti 

lizer proved to be as efficient as the various banding methods used. 

This might be expected, since irrigation was aiq;>lied after seeding. The 

addition of phosphorus did not prove beneficial in the early stages of 

stand establishment. Actually, lower counts were obtained in most in 

stances where phosphorus was not withheld from the fertilizer mixture, 

when neither nitrogen nor potassium was a variable. Even though the nitro 

gen and potassium salts are preaumably ttm <mes that cause the most seed 

and seedling damage, the addition of phos^orus may have increased the 
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eoac«»tratlon Just enough to have caused a reduction in stand. It is 

possible that information of value may be obtained from the Maury County 

ejqperiments in later stages of development. In the Robertson County tests* 

vegetative growth was much less than at the Maury County site. This was 

probably due to lower water availability on a different soil type* as 

well as to the fact that different species were involved. The side-band 

placements of fertiliser were no better in obtaining initial stands than 

the banding of fertilizer directly beneath the seed. Where there is 

adequate moisture to dilute the concentration of fertiliser, banding 

directly below the seed may be as effective as the side-band placemnt. 

The broadcasting of seed and the broadcasting of fertilizer at the high 

rate resulted in good stands of all species except the fescue. Since 

ryegrass was prevalent in these Robertson County eTq^eriments* sow; of the 

fescue plants may have been miscoimted as ryegrass* resulting in a bias 

to the disadvantage of the fescue counts* 

The present study* as well as other similar studies* have indicated 

that* although band seeding is not the answer to all forage establishment 

problems* it is probably wk; of the best techniques developed to-date. 

Band placement of seed and fertiliser has consistently given as good 

stands as* and often much better than* those obtained with conventional 

seeding methods* Until there is some practical means for controlling 

weeds in spring plantings* it may not be feasible, in many instances* to 

attesq>t establlstwent of permanent pasture species in the spring. Fall 

aeedinga have, thus far, proven to be more auceessful. 



CHAPTBR V 

SIMMARY AND CONCLUSIONS 

Due to tiM difficulty involved in the establishment of 

small-seeded grasses and legumes, a series of experiments was initiated 

in the spring and fall la Blwint County and in the fall in Maury and 

Robertson counties with the following objectives in mindt to study the 

effects M stand establishment of banded and broadcast fertiliser 

applied with various rates of banded and broadcast seed; to study com 

petition effects between grasses and legumes tdien seeded alone and in 

cosbination at different rates when both seed and fertilizer are banded; 

to determine the separate effects on establislmwnt of the placement of 

bands of nitrogen and potassium fertilizer and phosphorus fertilizer in 

relation to the placement of seed; and to determine the effect on 

seedling establishment of distance of fertilizer band fr<m seed at differ 

ent fertilization rates* 

Stand counts were employed as a means of determining which treat 

ments offer promise in successful forage establishment. It has been 

pointed out that information of value may be obtained in this manner 

without taking the eiqwriment to later stages of plant development, al 

though this will be desirable in subsequent years* 

The following ccmclusions may be drawn from the data presented 

herein: 

1. Better stands generally may be obtained in the spring when 

established by the band method especially irtwn conditions are not 

optimum. 
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2. Wmn the tend aethod of seeding is eaployed, nitrogen, po-

tsesiini and phosphorus fertilisers in coebination should not be banded 

at high rates directly beneath the seed, but below and to the side, to ^ 

prevent possible seed and seedling injury* 

3* Stand counts obtained from the fall secdings indicate that 

when conditions are near optiaun, the broadcast placeaent of seed and 

fertiliser will produce as high or higher initial stand counts as idiea 

both are banded. 

4* Mhen seed is broadcast over a band of fertiliser, taller, aore 

vigorous plants are produced directly over the band. 

5* Better winter survival aay be obtained fro* fall seedings when 

both seed and fertiliser are banded. 

6. Adherence to recoaaended dates of seeding is urged. However, 

if departure froa the recoaaended dates of seeding is necessary, the 

band aethed of seeding forage species aay aake possible the successful 

establisfaaent of saall*seeded species idiea the use of custoaary practices 

alght lead to failures. 

Vi . V-.B •Sa" 



�
� �

 
 

 

 

 

V--;- ^ 

,.r>t . " 

■■j . .-y-

- '■ t'' ■ V ■ ■ ■ ■ ' 
' ■ ' 

■ r ■ -.A I- ;■■ : I . 1.1 • 
; ■ " 

i. ■ 

. / '' ■ " J V • - ■ ' ■ ■ ■ ' ■ • • ' ' ^ ' 

■ ' ; ■ ■ ■ ' ■■ ■ ■ , ■ • : . 

i_ ' ■*- } v - • ' ■ ♦. ■ > * "■ , ^ ■''** 
A//' . .v.'. , v:-

, • . • , ' y • V . •-

■; ■ 
r M •>*> . 1 ■ ' - ' i ■- »■, .,j 

LITBRATmB CITBO 

k, ; 1 ; -

.• y f 

. • 5 ■ : ■/■ ■ -



LITBKATURB CITBD 

!• Baylor, John B* Band seed for better forage stands* New Jersey 
Bxt. Bui. 271. 1954. 

2* Blaser, ft* fi.and McAuliffe, C* Utilization of phosphorus from 
various fertilizer waterials: Orehardgrass and Ladino clover in 
New York* Soil Sci* 68:145-150. 1949* 

3* Brown, B* A. and Munsell, ft* X* Penetration of surface applied 
line and lAosphates in the soil of peraanent pastures* Storrs 
(Conn.) Agr. Bxp. Sta* Bui* 186* 1933* 

4* Games, A* Soil Crusts* Agr* finginecring 15:167-169* 1934* 

5* Coe, D* G* Bffect of various aethods of applying fertilizers on 
crops and certain soil conditions* Soil Sci* 20:7-21* 1926. 

6* Cooke, G* W* Recent advances in fertiliser placeaent* Jour. Sci* 
Food Agr. 5 (9):429-440* 1954* 

7* Duncan, David ft. Multiple range and aultiple P tests. Bioaetrics 
11: 1-42* 1955* 

8* Pederer, W* I* fizperiaental Design* 1st Bd* The Macaillan Co., 
46-47. 1955* 

9* Forbes, ft* B* Responses of forage crops to fertilizer placeaent. 
Unpublished Ph.D. Thesis, Peon* State Univ. Library* 1956* 

10* Preeaan, N* S* and Tukey, J* W* Transforaations related to the 
angular and the square root* Ann* Math* Stat* 21:607-611* 1950* 

11* Graber, L* P* A half century of alfalfa in Wisconsin. Wis* Bxt* 
Bui* 502, 1953. 

12* Haynes, J* L* and Thatcher, L* B* Band seeding aetbod for row crops* X 
(Miio Para and Hoae Res* 35:262* 1950* 

« end . Success or failure with bind seeded leguaes* 
Ohio Para and Hone Res* 36:3-6* 1951* 

14* ,and . Band seeding* (Biio Para and Hone Res* 38: 
27-28. 1953. 

15* Hill, W* L* Particle size-plant nutrient relationships in phosphate 
fertilizers* Miaeographed paper. Fertilizer Technology Section, 
Aaer* Soc. of Agron* Meetings, Penn* State College* 1951 



54 

16. Rulbuftf W* C,f al* Pasture establishaent study; a progress 
report on a study offactors affecting pasture establislment. Katl. 
Joint Coui. Pert. Appl. Proc. 29:154-159. 1953. 

17. Midgley, A. R. Moveocnt and fixation of phosphates in relation to 
peraanent pasture fertilization. Jour. Aaer. Soc. Agron. 23:10, 
788-798. 1931. 

18. Pierre, N. H. Phosphorus deficiency and soil fertility. Soils and 
Men, U.S.9<^. Yearbook of Agriculture, pp 377-396. 1938. 

19. Salter, R. M. Methods of applying fertilizers. Soils and Men, U.S.D.A. 
Yearbook of Agriculture, pp 546-562. 1938. 

20. Sayre, C. B. and Clark, A. G. Rates of solution and aovenent of 
different fertilizers in the soil and the effects of fertilization on 
the geraination and root develo];«ettt of beans. N. Y. State Bxp. Sta. 
Tech. Bui. 231. 1935. 

21. Tesar, M. B., ejfc al. Coaparison of band seeding and other aethods 
of seeding leguaes. Agron. Jour. 46:189-194. 1954. 

22. Thatcher, L. B., et al. Better aethods of seeding aeadosrs. CBiio 
Agr. Bxp. Sta. Bui. 588. 1937. 

23. Truog, B., et al. Fertilizer experiaents: Methods of application 
and effect on geraination, early growth, hardiness, root growth, 
lodging, maturity, quality and yield. Mis. Agr. Bxp, Sta. Res. Bui. 
65. 1925. 

24. Truog, E. and Jensen, 0. F. Reports and proceedings of the Joint 
coaaittee on fertilizer application. 1925-1928. Natl. Pert. Assoc., 
Washington, D. C. 1928. 

25. U. S. Agricultural Research Service. Band seeding in the establish 
aent of hay and pasture crops. A. R. S. Special Report. February, 
1956. 

26. Wagner, R. B. and Hullntrt, W. C. Better forage stands with less seed. 
Crops and Soils. 6:8-9. 1953. 



� 

 

 
 

 

 

 

 

 

 

  

i 

r-hiX>-'y! ",1. ^... i. i'(v? ^ '■■ i-j ',1 . -'.J!'V-;^-'iv5'''-''i''« *■ ' 
\ s 

■' ■ . . . 

;v: 
- tit-iH - * 

: 

' -,.• ; is 
• 1 * ' ■ "< » *V-. • * * '1^ 

i;.4&:.::-i'-5- 'Cwv wo :? 
A*' -

ti 

APPINDICBS 

■ ■>: 

'•K 

■ vVj . :•> ' 

■.\ -
• 4 J 

•,-7< ' _ •.•• .: •; • -.o. -a 
'. k 

'4-V.^ 4 V^ . n. --

' '•- '^li. ». , . 
■ I ; ,. . ■ ■' 

■ ■• -■ ■ , . .,. : -.^.: '-/ ■ , ■> r-7i 

\ * 'ra. ." ? •••.■: 
. . ' ' . -■ 'cy . 'tX ^.>."4';;? V''«" , ^ ■ i ■■':■ • V • • '/ - "' • • f '■-• : •>-: • ' 

■''■ ■■ ■ '■ "'■ -■ ■ ' ■ ;? - :x:2 



5« 

ATPBIfDZX A 

INCHBS OP QAILT AND MONTHLT PRBCIPITATIOIf, U. S. WBATHBR BDRBAU, 
KNOXVILLB AIRPORr, AND MQNrHLY PR6CIP1TATI0N, BU>DNr COUNTT FARM 

(1957) 

Dftte March April May June Aug. Sept. Oct. Nov. 

1 .02 .45 .03 .22 .06 
2 .02 .23 .06 .06 
3 .04 1.35 .03 
4 .04 1.62 .69 •96 .01 .49 
5 .03 •07 .35 
6 .12 .23 
7 .76 
8 .29 2.32 •01 
9 1.90 .10 .35 
10 .03 
11 .23 .02 .45 
12 .40 .02 •03 •02 .18 
13 .01 1.85 ,13 
14 •09 •04 •05 .05 .19 .29 
15 .03 •05 .14 •34 .10 •30 
16 •15 •05 1.29 .01 1.48 
17 .23 .35 UX •60 2.03 
18 .14 .18 .01 •98 .10 •58 
19 •28 .09 •06 
20 .05 .13 
21 .10 
22 •08 •66 .01 .41 •66 
23 •04 .36 .04 •31 •19 
24 .13 1,40 1.79 .01 •10 •23 
25 •25 1.06 
26 •03 •05 
27 .06 .02 .56 •22 
28 .18 .02 .60 .06 
29 .15 .73 
30 .23 .14 .02 
31 

— 

Monthly total 
Airport 2*26 4.56 3.53 5.86 .70 4^07 6.98 3.43 7.45 
Bloiut mmmm mmmm 3.30 5.84 •72 2^29 8.02 4^11 7.87 
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APPENDIX B 

BXPSRIMSNT 1, ALPAtPA AND ORCHARDOKASS STAND COUNTS (W VARIOUS 1957 
DATBS POUXWING SBBDING ON APRIL 15. 1957 IN BLOUNT COUNTY, WITH 

VARYING FBRTlLIZm AND SBBD RATBS AND POSITICMS 

MUITIPLS RANGB CftOUPS 

Petmds Seed 
per Acre 

XiT, Orch, 
Seed 
Pos. 

Fertilizer 
Rate Pos. 

Plants 
per 

So. Ft. 
Alf. 

Multiple
R*nge ,

Groups^ 

May 14-17, 1957 

20 10 B Lo BC 15.7*/ 
20 10 fi Hi BC 14,7 
30 10 B Lo B 14.4 
10 5 B Hi BC 9.4 
10 5 B Lo B 8.5 
20 10 B Hi B 7.5 
10 5 B Lo B 7.4 
10 5 B Hi B 5.5 
30 10 BC Lo B 3.0 
20 10 BC Lo BC 2.9 
20 10 BC Hi BC 2.6 
10 5 BC Lo BC 2.2 
20 10 BC Hi B 2.1 
10 5 BC Hi BC 1.8 
10 5 BC Lo B 1.7 
10 5 BC Hi B 1.4 

s' BacM stand count reported represents the nean of 32 (9** x 18** 
quadrat) counts, 8 quadrats per plot on each of 4 replications. 

Any tuo ncans Joined by the sane line are not significantly 
different fron each other at the .05 level of probability. 

i i 

- A -V' ,. ^ ■'W *•v *
■ 

ir >• i ,:r- t rNil.' » -JO' . * > ,,r. -
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Plants'Multiple 
Founds Ssed P«* Range -
per Acre Seed Fertiliser sq, ft. GroupsS^ 

Alf» Orch. Pos. Rate Pos< Orch. 

May 14-17, 19S7 

20 10 B Lo BC 2.9 
20 10 B Lo B 2.5 
20 10 B Hi BC 2.4 
10 5 B Hi BC 1.8 
10 5 B Lo BC .9 
10 5 B Lo B •8 
10 5 B Hi B .6 
20 10 B Hi B .5 
10 5 BC Hi BC •1 
20 10 BC Hi BC .1 
10 5 BC Lo B .1 
10 5 BC Hi B .1 
20 10 BC Lo B •1 
10 5 BC Lo BC .1 
20 10 BC Lo BC 0.0 
20 10 BC Hi B 0.0 
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Plants Multiple 
Pounds Seed per Range 
per Acre Seed Fertilizer Sq. Pt» Groups 

Alf. Orch. Pos. Rste Pos. Alf. 

June 17, 1957 

ao 10 B Le B 13.4 
20 10 B Lo BC 12.4 
20 10 B Hi BC 12.4 
20 10 B Hi B 8.2 
10 5 B le B 7.1 
10 5 B Hi BC 6.8 
10 5 B le BC 6.3 
10 5 B Hi B 3.9 
20 10 fiC Hi B 4.9 
20 10 BC Hi BC 4.6 
20 10 BC to BC 4.4 
20 10 BC le B 4.0 
10 5 BC to BC 3.1 
10 5 BC le B 2.5 
10 5 BC Hi BC 2.4 
10 5 BC Hi B 1.6 

Orch. 
June 17, 1957 

20 10 Le B 3.8 
20 10 le BC 3.5 
20 10 B Hi BC 2,6 
10 5 B to B 2.1 
20 10 BC Le fi 2.1 
10 5 B le BC 1.8 
20 10 B Hi B 1.7 
20 10 BC Hi BC 1.4 
10 5 B Hi BC 1.3 
20 10 BC le BC .9 
10 5 BC Hi BC .6 
10 3 B Hi B .6 
20 10 BC Hi B .5 
10 5 BC U BC .4 
10 5 BC lo B .3 
10 5 BC Hi B .1 
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Plants Multiplo 
Pounds Seed per Range 
pec Acre Seed Fertilizer So. Ft. Groups 

Alf. Orch. Pos. Rate Pos. Alf. 

Oct. 14, 1957 
20 10 B Lo BC T.4 1 
20 10 B Lo B 6.6 
20 10 B Hi BC 4.4 
20 10 B Hi B 4.3 
10 5 B Hi B 4.2 
10 S B Lo B 3.5 1 
10 5 B Lo B 3.3 
20 10 BC Lo B 2.5 
10 5 B Hi BC 2.5 
20 10 BC Hi B 2.2 
20 10 BC Lo BC 1.7 

1 

20 10 BC Hi BC 1.6 
10 5 BC Hi BC 1.4 
10 5 BC Lo BC .9 
10 5 BC Lo B .9 
10 5 BC Hi B .8 

Orch. 

Oet. 14, 1957 
20 10 B Le B 2,0 
20 10 B Lo BC 1.6 
20 10 B Hi BC .7 
10 5 B Hi B .6 
10 5 B Hi BC .4 
10 5 B Lo B .2 
20 10 fiC Hi BC .1 
10 5 BC Hi BC .1 
10 5 B Lo BC .1 
20 10 B Hi B .1 
20 10 BC Lo BC .1 
10 5 BC Lo BC 0 
10 5 BC Lo B 0 
10 5 BC Hi B 0 
20 10 BC Lo B 0 
20 10 BC Hi B 0 
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A1«U.TSBS OP TAKUNCB 

Source of Variation Otgrees of Preedoa Bstiaates of Var. "F** Value 

Alf. 14-17 May,1957 
Total 511 
Repllcationa 3 11.0303 16.68** 
Traatments 15 17.4308 26.35** 
Kcps. X Tats. 45 .6614 1.58* 
Quadrats 448 .4178 

Orchardgraas 14-17 May. 1957 

Total 511 

Replications 3 .7994 2.51 
Treataents 15 1.9333 6.07** 
Reps. X Tuts, 45 .3187 1.91** 
(^drats 448 .1670 

Alfalfa 17 June. 1957 

Total 511 
Replications 3 1.9809 1.74 
Treataents 15 9.4507 8.31** 
Reps. X Tats. 45 1.1378 2.65** 
Quadrats 448 .4291 

Orchardgrass 17 June, 1957 

Total 511 

Replications 3 .5321 .95 
Treataents 15 1.7980 3.23** 
Reps. X Tats. 45 .5574 1.95** 
Quadrats 448 .2852 

Alfalfa 14 October. 1957 

Total 511 
Replications 3 1.1140 2.04 
Treataents 15 5.0446 9.22** 
Reps. X Tats. 45 .5473 2.37** 
Quadrats 448 .2312 

Orchardgrass 14 October. 1957 

Total 511 

ReplicatiMS 3 .1944 .94 
Treataents 15 .8329 4.02** 
Reps. X Tats. 45 .2073 3.57** 
Quadrats 448 .0580 
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APPBNDIX C 

BXPBRIMBNT 2. ALFALFA, LADING CLOVBK, C»CHARDGRASS AND FBSCUB STAND 
CmWTS ON VARIOUS 1957 EATBS FOLLOWING SEEPING ON APRIL 13, 1957 IN 

BLOUNT cowrry with varying sbhd rates 

MULTIPLB SAN6B GROUPS 

Lbs. Seed Pleats per Mult. Lbs. Seed Plants per Mult. 
per Acre per Acre sq. foot RangeSlL.foot Range 
Alf» Orch. Alf. Groups Pesc. Lad. Fesc. Groups 

1957 

20 s 9.8 14 2 7.1 
20 8.0 14 6.6•— 

20 10 7.6 14 1 5.2 
10 5 6.7 7 1 3.3 
10 10 5.9 2 2.1 

June 20. 1957 June 20. 1937 

20 5 7.9 14 2 8.5 
— —20 7.7 14 7.4 

20 10 7.1 14 1 6.1 
10 5 5.9 7 2 4.6 
10 10 5.0 ' 7 1 4.0 

Oct. 22-24, 1957 Oct. 22-24. 1957 

20 5 6.5 14 5.2 
10 5 5.9 14 4.5 
20 5.5 34 2 2.7mm 

20 10 5.5 •7 2 2.3 
10 10 3.6 7 1 2.2 
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Lbs, Seed PI. per Malt. Lbs. Seed PI.per Mult. 
per Acre sq. ft. Range per Acre sq.ft. Range 

Orch* Lad. Alf. Orch. Groups Lad. Peso. Orch. Lad. Groups 

May 15-18. 1957 May 15.18. 1957 

.M. 2 1.714 1 4.4 
14 2 2.9 2 7— 1.3 
14 2.7— 2 14 1.1 
10 10 2.6 142 1.0 
7 1 2.4 2 7 .8 

•.i7 2 1.9 1 7 .5 
5 10 1.7 1 14 .4— 

•aas10 20 1.7 1 14 .2 
—5 20 1.4 1 7 0.0 

June 20. 1957 June 20. 1957 

14 2 5.8 a 1.4 
e»«s —14 4.8 2 7 .8 

14 1 ... 4.5 2 14 .7 
7 2 3.7 2 7 .4 
10 *• 10 3.4 2 14 .4 
10 20 3.5 1 14 .8— 

7 1 .. 3.3 1 7 .3 
5 10 2.8 1— 14 .1 

—S 20 1.8 1 7 .1 

Oct. 22-24. 1937 Oct. 22-24. 1957 

14 ■" •• 2.9 2 3.4 
14 2 — 2.4 2 14 2.7 
14 1 — 2.5 3 7 — 2.2 
10 — 10 2.2 2 — 7 2.0 
5 10 2.1 1 7 — 1.2 
S 20 1.8 2 — 14 1.1 
10 - 20 1.7 1 — 14 .9 
7 1 — 1.7 1 — 7 .8 
7 2 — 1.6 1 14 » .7 



Source of Variatlwi 

Total 

Replications 
Treataeats 

Reps. X Tats. 
Quadrats 

Pooled error 

Total 

Replicatiras 
Treataeats 

Reps. X Tats. 
Quadrats 

Pooled error 

Total 

Replications 
Treataeats 

Reps, X Tats. 
Quadrats 

Total 

Replicatioas 
Treataeats 

Reps, X Tats. 
Quadrats 

Pooled error 

Total 

Replications 
Treataeats 
Reps. X Tats. 
Quadrats 

ANALTSBS OP VARIANCB 

Dtgroos of Preedca Bstiaates of Var. 

Alfalfa 15«18 May. 1957 

159 

3 2.5570 

4 1.832S 
12 1.0309 
140 .7340 

152 .7574 

20 June. 1957 

159 
3 1.637S 

4 1.3603 
12 .9181 
140 .5132 

152 .5451 

22'»24 October. 1957 

159 

3 1.1013 
4 1.2160 
12 1.1022 
140 .3083 

Fescue 15-18 May. 1957 

159 

3 2.7229 
4 5.0317 
12 .7934 
140 •9725 

152 .6797 

StO Jtae. 1957 

159 

3 1.1808 

4 2.6798 

12 .7493 

140 .3746 

«4 

"P" Value 

3.38* 

2.42* 
1.40 

3.05* 
2.50* 
1.78 

1.00 
1.10 
3.58** 

4.01** 
7.40** 

1.14 

2.92* 

6.63** 

1.85 

Pooled error 152 .4042 
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Source of Variation 

Total 

Replications 
Treataeats 

Reps. X Tats* 
Quadrats 

Total 

Replications 
Treataents 

Reps. X Tmts. 
Quadrats 

Pooled error 

Total 

Replications 
Treataents 

Reps. X Tnts* 
Quadrats 

Pooled error 

Total 

Replieati<nis 
Treataents 

Reps. X Tmts. 
Quadrats 

Total 

Replicatitms 
Treataents 

Reps. X Tats. 
Quadrats 

Degrees of Freedon Bstinates of Var, 

22»34 October. 1937 

1S9 

3 1.6969 
4 2.2452 
12 1.0584 
140 .3824 

Orchardgrass 15-18 May. 1937 

287 

3 .7962 
• 1.0988 

24 .4809 
232 .4579 

276 .4399 

20 June. 1957 

287 

3 1.3582 
4 1.2952 

24 .6832 
232 .5128 

276 ,5276 

22'-24 October. 1957 

287 
3 .7663 
8 .4297 
24 .7190 
232 .2390 

Udino 15-18 May. 1957 

287 

3 1.0909 
8 .6459 
24 .1503 
252 .1694 

"P" Value 

1.60 

2.12 
2.77** 

1.73* 
2.39* 

1.03 

2.57 

2.45* 

1.33 

1.07 

.60 

3.01** 

7.25** 

4.29** 

.89 

Pooled error 276 .1313 
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Senrce of Variation Degreos of Frcedo* fistiaatca of Var* **P** Value 

20 June, 1957 

Total 287 
Replieatimw 3 .4043 2.64 
Treatments 8 .4122 2.70* 
Repa. z Tmts. 24 .1525 1.74* 
Quadrats 252 .0875 

22-24 Octotxr. 1957 

Total 287 

Replications 3 1.0325 4.20** 
Treatments 8 1.4259 5.88** 
Reps. X Tats* 24 .3805 1.55 
Quadrats 252 .2328 

Pooled error 276 .2456 

' -V X 

• . 

'-'a 
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APrBNDIX D 

tXPBRlHSNT 3, ALPALPA^ LADIKO CLOm, ORCHAAOGaiASS AND PBSCDB STAND 
COUNTS ON VARIOUS 1957 MTB5 FOIXOWING SBBDING ON APRIL 13, 1957 Df 
D];OUNr COUNTY WITH VARYING RATES AND POSITIONS OP NTTROGBN, POTASSIUM 

AND PHOSPHOIUS FERTILIZERS 

MULTIPLE RANGE CStOUPS 

Pound* per Acre PI.per Mult. Pound* per Acre Plant* Mult. 

P205 N and K2O Range P2OS N and K2O per Range 
Rate Po*. Rate Po*. •q. ft. Grotq»* Rate Po*. Rate Po*. *0. ft.Grouoa 

Alf Orch.• 

May 14-17, 1957 May 14-17, 1957 

0 0 17.9i^ Hi B Lo BC 9.5 1 
Lo BC Lo BC 17.8 Hi BC Hi BC 7,3 
Hi B Lo BC 17.5 Lo BC Lo BC 6,0 
Hi BC Hi BC 16.8 Hi B Hi BC 5,8 
Lo B Lo BC 15.1 0 0 5,2— — 

Lo B Hi BC 13.9 Lo B Lo BC 5,2 
Hi B Hi BC 13.5 Lo B Hi BC 5,1 
Lo B Lo B 12.8 Hi B Hi B 4,11 
Hi B Hi B 10.7 Lo B Lo B 2,5 

Ud. Oreh. 

May 14-17, 1957 May 14»17, 1957 

MM0 0 — 3.4 Hi BC Hi BC 11.7 

Hi B Lo BC 3.0 Hi B Hi BC 9.1 
Lo B Lo EC 2.6 Hi B Lo BC 8.5 

Hi B Hi BC 2.4 0 0 7.3— 

Lo B Hi BC 2.2 Lo B Hi BC 7.0 
Hi BC Hi BC 1,9 Lo B Lo BC 6.0 
Lo BC Lo BC 1.2 Hi B Hi B 4.6 

Hi B Hi B 1.1 Lo BC Lo BC 4.4 
Lo B Lo B .6 Lo B Lo B 3.2 

Lad, Pe*e. 

May 14«.17. 1957 May 14»17. 1957 

Lo BC Lo BC 3.5 Lo BC Lo BC 10,8 

0 0 3,2 Hi B Hi BC 9,8... 

Hi B Lo BC 2,3 Lo B Hi BC 9.7 

Lo B Hi BC 2,2 Hi B Lo BC 9,7 
MOO MOOHi B Hi BC 2,2 0 0 9,4 

Lo B Lo BC 1,6 Hi B Hi B 8,4 

Hi BC Hi BC 1,5 Hi BC Hi BC 8.1 

Hi B Hi B 1,2 Lo B Lo BC 6.8 

Lo B Lo B .8 Lo B Lo B 3.7 

Eacb atand count reported repreaent* the Man of 32 (6** x IS") quadrat 
counts, 8 quadrat* per plot on eacb of 4 replication*. 
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Pound» per Acre Plants Mult. Pounds per Acre Pl»nt» Mult. 
P20s Range 

late Pos. Rate Pos. sq. ft.Groups Rate Pos• Rate Pos.sq. ft. 

Alf. Orch. 

June 18-19. 1957 June 18-19. 1957 

0 0 — 12.0 Hi B Lo BC 8.3 
HI B Hi BC 11.1 Hi B Hi B 5.6 
Lo BC Lo BC 11.1 Hi BC Hi BC 5.3 
Hi B Lo BC 11.1 Hi B Hi BC 5.2 
Hi BC Hi BC 10.5 Lo B Lo BC 4.4 
Lo B Lo BC 10.1 Lo B Hi BC 4.2 
Le B Hi BC 9.1 0 0 .M. 4.2 
Lo B Lo B 8.5 j Lo BC Lo BC 3.8 
Hi B Hi B 8.5 1 Lo B Le B 3.2 

Lad. Orch. 

June 18-19. 1957 June 18-19. 1957 

mm0 0 2.1 Hi BC Hi BC 8.8 
Hi B Hi BC 1.9 Hi B Hi BC 8.2 
Lo B Lo BC 1.8 Hi B Hi B 7.2 
Lo B Hi BC 1.8 Lo B Hi BC 6.2 
Hi B Lo BC 1.8 Hi B Lo BC 5.4 
Hi BC Hi BC 1.4 Lo B Lo fiC 5.2 
Hi B Hi B 1.2 0 0 mm 3.9«w«o 

BCLo Lo BC 1.1 Lo B Lo B 3.3 
Lo B Lo B .6 Lo BC Lo BC 2.4 

Lad. Peso. 

June 18-19. 1957 June 18-19. 1957 

mm0 0 — 2.6 Lo B Hi BC 7.3 
Lo B Hi BC 2.3 Hi B Lo BC 7.2 
Hi B Hi BC 2.1 Hi B Hi BC 7.0 
Lo BC Lo BC 2.1 Lo B Lo BC 6.6 
Hi B Lo BC 2.1 Hi B Hi B 6.6 
Lo B Lo BC 2.0 Lo BC Lo BC 6.3 
Lo B Lo B 1.1 ^ BC Hi BC 6.01 

—Hi BC Hi BC I.O 0 — 5.81 1 ® 
Hi B Hi B .8 B Lo B 5.51 Lo 
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Pounds per Acre Plants Mult. Pounds per Acre Plants Mult. 
Rangs per Range 

Rate Pos. Rate Pos. i<3. ft. Groups Rate Pos< Rats Pos. sq.ft 

Alf. Orch, 

Oct. 21-22. 1957 Oct. 21-22. 1957 

Hi B Lo BC 6.7 Hi B Lo BC 5.8 

Lo B Hi BC 6,3 Hi B Hi BC 4.6 

Lo B Lo BC 6.3 Lo B Lo BC 3.9 

Hi B Hi BC 6.0 Lo B Hi BC 3.3 
Lo B Lo B S.l Hi BC Hi BC 3.2 

.M.—Lo BC Lo BC 4.9 0 0 3.1 

Hi BC Hi BC 4.9 Lo fi Lo B 2.1 
Hi B Hi B 4.8 Lo BC Lo BC 2.0 

WOO0 0 3.9 Hi B Hi B 1.9 
— 

Ud. Occh. 

Oct. 21-22. 1957 Oct. 21-22, 1957 

Lo B Lo BC 3.0 Lo B Lo BC 4.1 

Hi B Lo BC 2.5 Hi B Hi BC 3.6 

Hi BC Hi BC 2.1 Hi BC Hi BC 3.5 

Hi B Hi BC 2.0 Hi B Lo BC 2.8 

M —0 0 1.9 Lo B Hi BC 2.8 
Lo B Hi BC 1.8 Lo B Lo B 2.2 

— —Lo 80 Lo BC 1*3 0 0 2.2 

Hi B Hi B 1.3 Hi B Hi B 1.4 

Lo B Lo B .8 Lo BC Lo BC 1.3 

Lad. Fesc. 

Oct. 21-22. 1957 Oct. 21-22. 195? 

Hi B Lo BC 3.8 Hi B Hi B 3.1 
—0 0 2.5 1 Lo B Lo BC 3.1 

Lo B Lo BC 2.5 1 Hi B Hi BC 2.9 

Lo B Hi BC 2.0 B Lo BC 2.91 Hi 
Hi B Hi BC 1.9 Lo BC Lo BC 2.8 

Lo BC Lo BC 1.4 Lo B Hi BC 2.4 

Hi BC Hi BC 1.4 Lo B Lo B 2.0 

Lo B Lo B 1.1 Hi BC Hi BC 1.8 

Hi B Hi B 1.1 0 0 1.7•M 
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ANALTSBS OP ?AflXANCB 

Source of Variation Degrees of Freedea Bstinates of Var, "P" Value 

Alfalfa 14~I7 May. 1957 

Total 287 
Replicatieas 3 5.8022 3.02* 
Treatecats 8 4.7189 2.45* 
Reps. X Tats. 24 1.9244 2.58**Quiulrats 252 .7469 

Orchardarass 14-17 May. 1957 

Total 287 
Replications 3 1.251.5243 
Treataents 8 4.0952 3.36** 
Reps. X Tats, 24 1.2177 1.84* 
quadrats 252 .6601 

Ladino 14«17 May. 1957 

Total 287 
Replications 3 3.7283 7.03** 
Treataents 8 1.3365 2.52* 
Reps. X Tats* 24 .5301 1.96** 
Quadrats 252 .2698 

Orchardgrass 14-17 May. 1957 

Total 287 
Replications 3 8.5750 2.62 
Treataents 8 4.3047 1.32 
Reps. X Tats. 24 3.2724 3.60** 
Quadrats 252 .9088 

Ladino 14-17 May. 1957 

Total 287 
Replications 2 .9266 1.94 
Treataents 8 1.2926 2.71* 
Reps. X Tats. 24 .4762 1.78* 
Quadrats 252 .2674 

Fescue 14-17 May. 1957 

Total 287 
Replications 3 2.4058 .93 
Treataents 8 1.8715 .73 
Reps. X Tats. 24 2.5774 2.46** 
Quadrats 252 1.0459 
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Source of ¥ariatloa Degrees of PreedcMS BstlMtes of Vsr» Value 

Alfalfa 18-19 June. 1957 

Total 287 

Replications 3 *7954 1.71 
Treatments 8 1.1136 2.39* 
Reps. X Tmts. 24 *3295 ^69 
Quadrats 232 *4779 

Pooled error 276 .4650 

Orchardi^rass 18-19 June. 1957 

Total 287 

Replications 3 *2679 .49 
Treatments 8 1.9426 3.54** 
Reps. X Tmts. 24 .6590 1*22 
Quadrats 252 .5385 

Pooled error 276 .5489 

Udino 18^19 June. 1937 

Total 287 
Replications 3 *4292 *98 
Treatments 8 .4669 1*07 
Reps. X Tmts* 24 *4383 2.48** 
(^drats 252 *1768 

Orchardgrass 18-19 June. 1957 

Total 287 

Replications 3 9*4829 4.53** 
Treatments 8 3.7815 1*81* 
Reps. X Tnts* 24 2*0915 3*15** 
Quadrats 252 *6646 

Ladino 18>19 June. 1957 

Total 287 

Replications 3 1*1868 5.35** 
Treatments 8 *7184 3.24** 
Reps. X Tnts* 24 *2118 ,95 
Quadrats 252 .2328 

Pooled error 276 .2218 

Pescue IS^lf June. 1957 

Total 287 

Replications 3 3*1307 7.37** 
Treatments 8 .4127 *97 
Reps. X Tnts* 24 *4308 1*02 
Quadrats 252 .4235 

Pooled error 276 .4241 
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Source of Variation Degrees of Freedou fistiuates of Var* "F" Value 

Alfalfa 22'»24 October. 1957 

Total 287 
Replications 3 1*0052 1*35 
Treatuents 8 *9265 1*25 
Reps* X Tuts* 24 *7431 2*41** 
Quadrats 252 *3079 

Orchardgrass 22-24 October. 1957 

Total 287 
Replications 3 1*3794 1*85 
Treatuents 8 2*3090 3*10* 
Reps* X Tuts* 24 *7439 2*06** 
Quadrats 252 *3613 

Ladino 22-24 October. 1957 

Total 287 

Replications 3 4*5953 12*25** 
Treatuents 8 *7491 2*00 
Reps* X Tuts* 24 *3752 1*60* 
Quadrats 252 *2340 

Orchardgrass 22-24 October. 1957 

Total 287 

Replications 3 6*1158 7*36** 
Treatuents 8 1*2948 1*56 
Reps* X Tuts* 24 *8308 2.84** 
Quadrats 252 *2930 

Ladino 22-24 October. 1957 

Total 287 
Replications 3 2*1350 5.63** 
Treatuents 8 1.3378 3*53** 
Reps* X Tuts* 24 *3791 1*74* 
Quadrats 252 *2021 

Fescue 22-24 October. 1957 

Total 287 

Replicatiwis 3 2*0792 2*32 
Treatuents 8 *4746 *53 
Reps* X Tuts* 24 *8980 2*77** 
Quadrats 252 *3238 
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APPBNDZX B 

BXPBRIMBirr 4. ALFALFA-GRCH4RD6BASS AND lADINO CLOVBR^ORCHBRIXatASS 
STAND COl»nS ON VARIOUS 1957 CATBS FOLLOWING SBBDIN6 CPi APRIL 16, 
1957 IN BLOUNT COUNTY WITH TWO FBRTILIZATI(»I RATBS AND WITH VARIOUS 

DISIANCBS BBTNBBN SBBD AND PBBTILIZBR 

MuiTiPLB raw;b groups 

Pert, Pos. Plants Mult. Pert. Pos* Plants Mult, 

Below Side Pert. per Range Below Side Pert, per Range 
Seed Seed Rate Groups Seed Seed Rate sq.ft. Groups 
Seeding: , ten pounds per acre orchardgrass 

Alfalfa 13-16 May. 1957 Orchardgrass 13-•16 May. 1957 

1*, 2" Lo so.oi^ 1" 2" Hi 13,6 

1- 1- Lo 29,0 ' 1" 2" Lo 13,3 
I" l" Hi 28,5 1" 1» Hi 10,7 

2"1" Hi 28.2 1" 1" Lo 9,2 

2|" 0 Lo 25,4 2i" 0 Hi 5,3 

l|" 0 Lo 23,4 li- 0 Lo 4,7 
li" 0 Hi 20.7 2i" 0 Lo 3,4 
ai" 0 Hi 18,5 li" 0 Hi 2,6 
0 BC Lo 8,4 BC Lo 1,3 

0 BO Hi 7,4 
11 0® BC Hi ,6 I 

Seeding: two peimds per acre ladino, fourteen pounds per acre orchardgrass 

Ladino 13*16 May, 1957 Orchardgrass 13-16 Mar, 1957 

1" 2" Hi 7,3 1" 2" Lo 18,0 1 
1" 2" Lo 6,4 1 1" 2" Hi 17.5 1 
1" 1" Lo 5,6 1" 1- Hi 11,5 
1" 1" Hi 4,4 1 1" 1" Lo 8,3 1 
li- 0 Lo 3,2 li" 0 Hi 5,1 

2i" 0 Lo 2.2 1 li" 0 Lo 4,6 1 
ll" 0 Hi 1,7 1 ai" 0 Lo 3.7 

zl" 0 Hi .9 2i" 0 Hi 3.7 1 
0 BC Lo ,3 1 0 6C Hi 1.0 
0 BC Hi .2 0 BC Lo .8 1 

a/ Bach stand count reported represents the aean of 33 (6** x IS** quadrat) 
counts, 8 quadrats per plot each of 4 replications. 
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Pgrt. Po». Plants Mult. Pert, Post Plants Mult. 

Bclov Sld« Ptrt* per Range Below Side Pert. per Range 
Seed Seed Rate sq.ft. Groups Seed Seed Rate sq.ft. Groups 

Seeding: Twenty pounds per acre alfalfa, tea pounds per acre orehardgrass 

Alfalfa 21 June. 1957 Orehardgrass 21 June. 1957 

1" 2" Lo 22.1 1- 2" Hi 7.9 

1** 2" Hi 21.3 1- 2- Lo 7.3 I 
2i" 
I" 

0 

1-

Lo 

Hi 

19.8 
18.0 

11 1" 
l-

1" 

Lo 

Hi 

6.0 

6.0 

1- l" Lo 16.3 2j" 0 Hi 5.1 

li" 0 Hi 13.3 li" 0 Hi 4.4 

2i" 0 Hi 15.2 l4" 0 Lo 3.9 

li- 0 Lo 14.8 23" 0 Lo 3.1 

0 

0 

BC 

BC 

Lo 

Hi 

14.2 
14.1 

11 ®0 
BC 

BC 

Hi 

Lo 

1.6 

1.2 

Seeding: Two pounds per acre ladino. fourteen pounds per acre orehardgrass 

Ladino 21 June. 1957 Orehardgrass 21 June. 1957 

1" 2- Lo 5.0 1" 2- Lo 8.9 

1" 2" Hi 4.4 1" 2" Hi 7.9 

1- 1" Lo 3.2 2r 0 Hi 5.2 

I" 1- Hi 2.3 1- 1- Lo 4.4 

li 0 Lo 2.3 li- 0 Lo 4.2 

ar 0 Lo 1.9 1" 1- Hi 4.0 

li- 0 Hi 1.2 ir 0 Hi 2.5 

0 BC Hi .9 ai- 0 Lo 2.3 

ar 0 Hi .8 0 BC Lo 2.2 

0 BC Lo .5 0 BC Hi 1.7 

-

' * • 



 

TS 

Pert. Poa. Planta Mult• Pert. Poa. Planta Molt. 
Below Side Pert. per Range Below Side Pert. per Range 
Seed Seed Rate aq.ft. Greupa Seed Seed Rate aq.ft. Groupa 

Seeding: Twenty potuida per acre alfalfa, ten pounda per acre orchardgraai 

Alfalfa 18 July. 1957 Orehardgraaa 18 July. 1957 

i- 2" Lo 20.1 1" a- Hi 7.9 1 
1" 1" Hi 19.3 1" 2" Lo 7.5 1 
1" 2" Hi 16.2 1" l" Hi 6.7 
ai" 0 Lo 16.1 1" V Lo 5.5 1 
1" 1" Lo 16.0 2i" 0 Hi 4.0 
1^ 0 Hi 14.9 li- 0 Hi 4.0 
li- 0 Lo 14.6 li- 0 Lo 3.7 

2i" 0 Hi 14.3 2i- 0 Lo 3.4 
0 BC Hi 5.7 0 BC Lo .« 1 
0 BC Lo 4.4 0 BC Hi .7 1 

Seeding: T«e pevade per acre Ladino, fourteen pounda per acre orchardgraaa 

Ladino 18 July. 1957 Orehardgraaa 18 July, 1957 

1" 2" Hi 4.1 1" 2" Hi 8.2 

I" 2" Lo 3.5 1 1" 2" Lo 6.9 
1" 1" Lo 3.2 1 1" 1" Hi 5,3 
1" 1" Hi 2.4 1" 1" Lo 5.0 
li" 0 Lo 1.8 li" 0 Lo 4,6 

ai" 0 Lo 1.8 li- 0 Hi 3,9 
ij" 0 Hi 1.3 24" 0 Lo 3,5 
ai" 0 Hi .6 ai" 0 Hi 3,3 

0 BC Hi .5 0 BC Hi 1.6 

0 BC Lo .4 0 BC Lo 1.3 
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fert. Pos. Flaots Mult. Pert. Poa. Plants Mult. 
iBelow Side Fert. per Range Below Side Fert. per Range 
Seed Seed Rate Groups Seed Seed Rate sq.ft. Groups 

Seeding: Twenty pounds per acre alfalfa, ten pounds per acre orchardgrass 

Alfalfa 15~16 Oct.. 1957 Orchardgrass IS^IS Oct.. 1957 

1- 2" Hi 11.4 1- 2- Hi 6.6 
l" 2- Lo 10.9 1" 1- Hi 5.0 
1" 1- Hi 10.0 1- 2" Lo 4.9 
24-
ij" 

0 

0 

Lo 

Hi 

9.3 

8.4 
1 A" 

24-
1-

0 

Lo 

Lo 

3.5 
2.7 

1- 1- Lo 8.2 14- 0 Lo 2.2 
U- 0 Lo 8.1 IJ- 0 Hi 2.1 
ai" 0 Hi 7.2 24" 0 Hi 2.0 
0 BC Hi 3.8 1 0 BC Hi •5 
0 BC Lo 2.3 0 BC Lo .3 

Seeding: Two pownds per acre Ladino, fourteen pounds per acre orchardgrass 

Udino 15»16 Oct.. 1V57 Orchardgrass 15»16 Oct.. 1937 

1- 2- Hi 4.7 1- 2- Lo 5.5 
1" 2- Lo 4.6 1- 2- Hi 4.4 
1- 1- Lo 3.8 1- 1" Lo 3.6 
1- 1- Hi 3.2 1- 1- Hi 3.1 
24- 0 Lo 2.7 024" Lo 3.0 
l|- 0 Lo 2.4 14- 0 Hi 2.3 
14" 0 Hi 1.2 14" 0 Lo 2.3 
24" 0 Hi .7 24" 0 Hi 2.3 
0 BC Hi .5 0 BC Hi .7 
0 BC Lo .4 0 BC Lo .2 
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Source of Variation 

Total 

Replications 
Treatments 

Reps. X Tmts. 
Quadrats 

Total 

Replications 
Treatments 

Reps. X Tmts. 
Quadrats 

Total 

Replications 
Treatments 

Reps. X Tmts. 
Quadrats 

Pooled error 

Total 

Replications 
Treatments 

Reps. X Tmts. 
Quadrats 

Pooled error 

.: . i 

ANALYSBS OP VARIANCB 

Degrees of Freedom Bstinates of Yar. 

Alfalfa 13-16 May. 1957 

319 

3 8.7527 
9 21.7853 
27 1.0968 

280 ,8401 

Orchardgrass 13-16 May. 1957 

319 

3 13.4751 
9 16.4359 
27 1.5337 

280 .7570 

Udino 13-16 May. 1957 

319 

3 3.5993 
9 9.5999 
27 .2171 

280 .33U 
307 .3213 

Orchardgrass 13»16 May, 1957 

319 

3 7.3573 
9 22.7977 

27 .5250 
280 .9038 

307 .8705 

l i;t' 

"P** Value 

7.98«« 
19.87*^ 
1.76* 

8.79** 
10.72** 

2.03** 

11.20** 
29.87** 
.65 

8.45** 

26.19 

•58 



i «i>. - ■i 
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Source of Varietiea 

Total 
Replications 
Treataents 
Reps. X Tats. 
Qmdrats 

Total 
Replications 
Treataents 
Reps. X Tats. 
Quadrats 

Pooled error 

Total 
Replications 
Treataents 
Reps. X Tats. 
Quadrats 

Total 

Replications 
Treataents 
Reps. X Tats. 
Quadrats 

**P" Value 

3.32* 
17.78** 
2.59** 

11.21** 
11,86** 
1.43 

1.30 
8.21** 
1.69* 

2.79* 
3.08* 
2.43** 

Degrees of Preedoa 

Alfalfa 21 Juae. 

319 
3 
9 

27 
280 

Orchar<grm»s 21 June. 

319 
3 
9 

27 
280 

307 

Ladino 21 June. 

319 
3 
9 

27 
280 

Orchardgrass 

319 
3 
9 

27 
280 

fistiastes of Var. 

1937 

3.7038 
18.6928 
1.0313 

.4063 

1937 

5.U78 
3.4332 

.6347 

.4391 
.4380 

1957 

.3843 
3.4666 

.4223 

.2302 

21 June. 1957 

3.9623 
4.3633 
1.4180 

.3023 



 
 

 
 

79 

Source of Variati<m 

Total 

Replications 
Treataents 

Reps. X Tats. 
Quadrats 

Total 

Replications 
Trcatnents 

Reps, z Tats. 
Quadrats 

Pooled error 

Total 

Replicati<ais 
Treataents 

Reps. X Tnts. 
Quadrats 

Total 
Replications 
Treatasats 

Reps. X Tats. 
Quadrats 

Pooled error 

Degrees of Preedoa fistiaates of Var. 

Alfalfa 18 July. 1957 

319 

9 3.2299 
9 13.0489 
27 .9530 

280 .3965 

Orchardgrass 18 July. 1957 

319 

3 4.6049 
9 7.0812 
27 .5848 
280 .4780 

307 ,4874 

ladiao 18 July. 1957 

319 

3 .4687 
9 3.3264 
27 .27U 
280 .1627 

Orchard^ass 18 July. 1957 

319 

3 6.5831 
9 4.6892 
27 1.0430 

280 •6945 
307 .7251 

"F" Value 

3.39* 
13.49** 

2.40** 

9.45** 
4.53** 
1.22 

1.73 

12.26** 
1.67* 

9.08** 
6.47** 
1.50 
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i:"' 

Sonrcc of Variati(m 

Total 

Replicationa 
Treatoeots 

Repa. X Tote. 
Quadrat* 

Pooled error 

Total 

ReplicatlOB* 
Treataent* 

Reps. X Tat*. 
Quadrats 

Total 

ReplicatiM* 
Treatnent* 

Reps. X Tat*. 
Quadrat* 

Total 

Replications 
Treatments 

Reps. X Tats. 
Quadrats 

Degree* of Freedon Bstlaates of Var. 

Alfalfa 15-16 October. 1957 

319 

3 

9 

27 

280 

307 

3.2139 
6.7259 

.4303 

•2953 

.3072 

Orchardgra** 15-16 October. 1957 

319 

3 3.7835 

9 5.3167 

27 .6751 

280 .2898 

Ladiao 15-16 October. 1957 

319 

3 .4376 

9 4.3277 

27 .9703 

380 .2352 

Orchardgra** 15-16 ectober. 1957 

319 

3 9.2540 

9 3.2305 
27 .6827 

280 .3902 

**F** Value 

10.46** 
21.89** 
1.46 

5.60** 
7.88** 
2.33** 

.45 
4.46** 

4.12** 

13.56** 
4.73** 
1.75* 
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APPBNDIX F 

BXPBRIMENT 1. ALFALFA AND ORCHARDGRASS STAND COUNTS IN OCTOBBR, 
1957 AND PB^UARY, 1958, P0LL0NIN6 SBBDING ON SBPTB4BBR 27, 1957 
IN BLOUNT COUNTY WITH VARYING PBRTILIZBR AND SB8D RATBS AND 

POSITICHUS 

MUITIPLB RANQB QROUPS 

Pounda Seed Planta Nultipl* 
per Acre Seed Fertilizer per Range 

Alf. Orch. Poa. Rate Poa, aq, ft. ggoupa 
Alf. 

Oct. 29, 1997 

20 10 BC LO BC 44. 
20 10 BC Hi BC 41.6 
20 10 BC Lo B 34.7 
20 10 BC Hi B 33.8 
20 10 B Hi BC 21.6 
20 10 B Hi B 20.9 
10 5 BC U B 20.9 
10 5 BC Hi BC 20.8 
10 9 BC Hi B 19.4 
10 S BC Lo BC 18.8 
20 10 B Lo BC 17.9 
10 9 B Hi BC 16.4 
20 10 B Lo B 15.8 
10 9 B Lo BC 14.4 
10 9 B Hi B 14.2 
10 9 B Lo B 12.8 

Orch. 

Oct. 25, 1997 

20 10 BC Hi BC 21.7 
20 10 BC Hi B 21.0 
20 10 BC Lo B 17.3 
20 10 BC Lo BC 17.2 
10 9 BC Hi B 14.4 
20 10 B Hi BC 13.1 
10 9 BC Hi BC 12.0 
10 9 BC Lo BC 11.5 
20 10 B Hi B 10.6 
20 10 B Lo BC 10.3 
10 9 B Lo BC 9.8 
20 10 B Lo B 9.3 
10 9 B Hi BC 8.7 
10 9 BC Lo B 8.9 
10 9 B Hi B 8.3 
10 9 B Lo B 8.3 

a/ Bach atand count reported repreaenta the nean of 32(6* x 18** quadrat) 
counta, 8 quadrata per plot on each of 4 replicationa. 
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VV' 

Pounds Seed Plants Mnlt. Percent 
Acre Seed Fertiliser per Range Survival 

Kli, Orch. Pos. Rate Pos. sq.ft. Groups 2ad count of 1st 

Alf. 
Peb.11-13, 1958 

20 10 fiC Lo BC 18.7*/ 42 
20 10 BC Hi BC 16.4 1 39 
20 10 BC Hi B 16.4 1 48 
20 10 BC Lo B 13,4 1 39 
10 5 B Hi B 13.2 1 93 
20 10 B Hi B 11.4 55 
20 10 B Hi BC 10,7 50 
10 5 B Lo B 10.3 80 
10 5 BC Hi BC 10.0 48 
20 10 B Lo BC 9.5 53 
10 5 fiC Hi B 9.4 48 
20 10 B Lo B 9.1 58 
10 5 BC Lo B 7.8 37 
10 5 B Hi BC 7.2 44 
10 5 B Lo BC 6.8 47 
10 5 BC Lo BC 6.7 35 

Orch. 
Feb.,11-13. 1958 

20 10 BC Hi BC 11.8 1 54 
20 10 BC Lo BC 11.6 1 67 
20 10 B Hi B 11.1 105 
20 10 B Hi BC 10.4 79 
10 5 B Hi B 9.1 110 
10 5 BC Hi BC 7.8 65 
10 5 B Lo B 7.4 89 
20 10 EC Lo B 7.4 45 
20 10 BC Hi B 7.4 35 
20 10 B Lo B 6.8 73 
20 10 B Lo BC 6.4 62 
10 5 B Lo BC 6.2 63 
10 5 B Hi BC 5.1 59 
10 9 BC Hi B 4.7 33 
10 5 BC Lo BC 4.6 40 
10 5 BC Lo B 2.4 28 

~ Bach stand const reported represents the Mas of 24 (6** x 18** qnadrat) 
cousts, 8 quadrats per plot cm each of 3 replications. 
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ANALYSBS OP VARIANCB 

Source of Vaciotioa Degrocs of Proedoa fiatiutes of Var. **P** Valtw 

Alfalfa 25 Oct.. 1957 

Total 511 

RepUcatioit* 3 89.00 3.66* 
Treataents 15 1394.60 57.30** 
Reps. X Taite. 45 22.09 .74 
Quadrats 448 30.00 

Pooled error 493 24.34 

Orehardgrass 25 Oct.. 1957 

Total 511 
Replicatleas 3 14.00 .67 
Treataents 15 283.20 13.56** 
Reps, z Tats. 45 20.89 1.45* 
Quadrats 448 14.43 

Alfalfa 11»13 Feb.. 1958 

Total 383 

ReplicatiOBS 2 241.00 16.53** 
Treataents 15 141.53 9.71** 
Reps,z Tats. 30 18.40 1.29 
Quiuirats 336 14.24 

Pooled error 366 14.58 

Orehardgrass 11-13 Peb.. 1958 

Total 383 
Replications 2 151.00 10.39** 
Treataents 15 79.13 5.45** 
Reps,z Tats. 30 14.53 1.51* 
Quadrats 336 9.61 
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APPINDIX0 

BXPBIIHBNT 2. OCTOBBIl. 1957 STAND COUNTS OP AtPALPA, UDINO CLCJWa, 
(»CHAROGRASS AND PBSCUB POLLOMINO SBBDING ON SBPTBCBBB 27, 1957 IN 

BXABNT COONTr WITH VARYING SBBD RATBS 

MULTIPLB BAKQB (^OUPS 

Poiuids Seed Mult. Pounds Seed Molt. 
per Acre Plants per Range per Acre Plants per Range 

Alf. Orch. sq« ft. Groups Pesc. Lad. sq. ft. Groups 
Alfalfa Fescue 

Oct. 29. 1957 Oct. 29. 1957 

enen20 14«MS 38.0 
20 5 12,7 1 14 1 33.1 
20 10 12.6 1 14 2 30.9 
10 10 6.7 7 2 21.1 

7 1 19.6 

Orch. Lad. 
Orch, Lad. Alf. Oct. 29, 1957 Ud. Pesc. Orch. Oct. 

....mm14 94,7 2 20.1 
mm14 1 27.4 1 2 7 »»«• 15.0 
mm14 2 25.9 1 2 14 — 13.6 

7 1 21.6 2 7 11.7mm mm 

mm mm7 2 14.1 1 2 14 10.5 
<M.10 10 12.2 1 1 1 7 — 8.9 

10 20 11.2 1 7 7.7 
5 20 5.5 1 14 — 5.4 

1 14 4.7 

Bach stand coiiat reported represents the aean of 92 (9** x 18** 
quadrat) counts, 8 quadrats per plot on each of 4 replications. 



Source of Variation 

Total 

Replicatiena 
Treataeata 

Repa. X l^ta* 
Quadrata 

Pooled error 

Total 

Replicationa 
Treatnenta 

Repa. X Tata. 
Quadrata 

Pooled error 

Total 

ReplicatiMS 
Treatnenta 
Repa. X Tata. 
Quadrata 

Total 

Replicationa 
Treatnenta 

Repa. X Tinta. 
Quadrata 

AHALTSBS CO* VARIAfCfi 

Degreca of Freedoaa Batinates of Var. 

Alfalfa 29 Oct.. 1957 

127 
3 20.33 
3 148.33 
9 20.66 

112 14.33 
121 14.80 

Pcacue 29 Oct.. 1937 

159 

3 176.00 
4 899.00 
12 75.33 
140 47.47 

152 49.67 

Oreiiardgraaa 29 Oct.. 1957 

255 

3 18.67 
7 1384.28 
21 53.05 
224 21.62 

Ladino 29 Oct.. 1957 

287 

3 5.67 
8 342.75 
24 26.62 
252 13.44 

"P" Value 

1.37 

10.02*« 
1.44 

3.54* 
18.09** 

1.59 

•35 
36.09** 
2.45** 

•21 
12.88** 

1.98 
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APPBNDIX a 

BXPBRIMHNT 5. OCTOBm, 1957 STAND COWWS OP ALPALPA AND ORCHARDGRASS 
FOLLOWING SEBDIIR; ON AOGOST 21, 1957 IN MAURY COUNTY WITH VARYING 

FBRTILIZBR AND SBED RATES AND PIACEMBNTS 

MULTIPLE RAN6B GROUPS 

Pounds Seed PUnts Mult. 
per Acre Seed Fertilizer (Lb•./A) Pert. per Range 

Alf. Orch. Pos. N P20« K2O Pos. sq. ft. Groups 

Alf. 
Get.7-8, 1957 

20 10 BC 30 0 120 BC 33.2^^ 
20 10 BC 15 0 120 BC 31.8 
20 10 B 15 0 60 l-b,l*»s 30.4 
20 10 B 15 0 60 2"b 30.1 
20 10 B 15 0 120 l*'b,l''s 29.3 1 
20 10 B 13 0 60 l"b,2"s 29.0 1 
20 10 B 15 0 120 BC 27.1 
20 10 B 15 0 120 l"b,2"s 26.3 
20 10 B 15 0 120 l-bjl"* 26.3 
20 10 B 30 0 120 l''b,l-s 24.4 
20 10 B 30 0 120 l-b,2"8 24.1 
20 10 B 30 0 120 BC 23.2 
20 10 B 30 0 120 2"b 21.4 
10 5 B 15 0 60 l-b.R"* 20.8 
20 10 B 15 0 120 2"b 20.1 1 
10 5 B 30 0 120 BC 18.5 1 
20 10 b 15 60 60 l"b,2"s 14.4 
10 5 B 15 0 120 l«b,2"s 14.1 
20 10 B 15 60 60 BC 13.7 

mm 

Bach stand count reported represents the nean of 24 (6" X 18" quadrat) 
count*, 8 quadrats per plot on each of 3 replications. 
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Pounds Seed Plants Mult. 

Klf, Otch. 
Seed 

Pns. n PRO'S XrO Pos. sq.ft 
Range 
Groups 

Orch, 

Oct. 7-8. : 

Xi 10 BC 15 0 120 BC 18.5 
80 10 B 30 0 120 l"b,l"s 15.6 
20 10 B 30 0 120 BC 15.4 
20 10 B 15 0 120 BC 14.6 
20 10 B 15 0 120 l"b,l"s 14.2 
20 10 B 15 0 120 l^b^S-s 13.9 
20 10 BC 30 0 120 BC 13.4 
20 10 B 30 0 120 2"b 11.7 
20 10 B 15 0 120 l-bgl^s 11.7 
20 10 B 15 0 120 2"b 11.5 
20 10 fi 30 0 120 l-b,2"s 11.3 
20 10 B 15 0 60 2«b 11.3 
20 10 B 15 0 60 l"b,2"s 11.3 
20 10 B 15 0 60 r'b.l"s 11.2 
10 5 B 30 0 120 BC 10.2 
10 5 B 15 0 60 l"b,2"s 9.0 
10 s B 15 0 120 l^b.B-s 8.1 
20 10 B 15 60 60 BC 7.6 
SO 10 B 15 60 60 l"b,2^s 6.4 



^ - - „... 

Source of Varlai;ioa 

Total 

Replicatioaa 
XreatMBta 

Rtpa* X Tiats. 
Quxdrats 

Total 

Replicatiou 
TreatMOBts 

Reps. X Tata. 
(^adrata 

-—5 I pui i>,i 

ANALYSES OP VARIANCE 

Degrees of Freedcai Batlmatea of Var. Valut 

Alfalfa 7-8 October. 1957 

455 

2 36.00 .88 

18 390.00 9.48** 
36 41.14 1.87** 
399 21.98 

Crehardgraaa 7-8 Octotier. 1957 

455 

2 108.00 3.90* 
18 97.33 3.52** 
36 27.67 1.87** 
399 14.79 
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APPBNDIX I 

BXPBftlMKR' 6» OCTOBM, 1957 SXAHO COUHTS OF LADING AND 08£HARDGaUkSS 
POLWWIMO SBBDIN6 ON AUGUST 21, 1957 IN MAURY COUNTY WITH VARYING 

FBRTILIZBR AND SB£D RATBS AND PUCBMBNTS 

MULTIPLfi RAN8B 

Potmds Seed Plaate Mult. 
Seed Range 

L&dl• Orch. Poa, N P2O5 K2O Poa. aa.ft. Grottpe 

Lad. 

Get, 8-9. 1957 
3 14 BC 15 0 60 BC 14.8*/ 
a 14 BC 15 0 120 BC 13.2 
a 14 B 15 80 60 BC 13.2 
a 14 B 15 0 60 l"b,l"a 12.8 
a 14 B 15 0 60 l-b,2-a 12.6 
a 14 B 15 0 120 BC 12.4 
a 14 B 15 60 60 l^b.a^a 11.4 
a 14 B 15 0 60 BC 10.9 
a 14 B 13 0 120 2"b 10.8 
a 14 B 15 0 120 l"b,2"a 10.4 
a 14 B 15 0 60 2-b 9.9 
a 14 B 15 0 120 l"b.l"a 9.3 
1 7 B 15 0 120 BC 6.1 
1 7 B 15 0 120 l"b,2"a 5.8 
1 7 B 15 0 60 rb.B-a 5.6 

Orch. 
Oct. 8-9. 1957 

a 14 BC 15 0 60 BC 26.0 
a 14 B 15 0 120 l"b,l**a 24.6 
a 14 B 15 0 120 BC 24.4 
2 14 B 15 0 60 l**b,l**a 24.2 
2 14 BC 15 0 120 BC 24.0 
a 14 B 15 0 60 BC 23.2 
2 14 B 15 60 60 l"b.2"a 23.2 
2 14 B 15 0 60 l"b,2**a 23.1 
a 14 B 15 60 60 BC 23.0 
a 14 B 15 0 120 l"b,2"a 20.6 
a 14 B 15 0 120 2**b 20.1 
2 14 B 15 0 60 2"b 18.2 
1 7 B 15 0 120 BC 12.1 
1 7 B 15 0 120 l-b.B-a 12.1 
1 7 B 15 0 60 l"b,2"a 11.7 

Each atand count reported repreaenta tbe nean of 24(6" z 18* 
quadrat) eounta, 8 quadrata per plot en each of 3 replicationa. 



Source of Variation 

Total 

Replications 
Treatnents 

Reps* X Ttits* 
Quadrats 

Pooled error 

Total 

Replications 
Treatnents 

Reps. X Tats. 
Quadrats 

Pooled error 

ANALYSBS OP VARIANCB 

Degrees of Preedon fistinates of Var* 

Udiao 8-9 October. 1957 

3S9 

2 115.50 
14 87.50 
2S 13.68 

315 9.54 

343 9.87 

Orchardgrass 8''9 Octolwir. 1957 

359 

2 321.00 
14 259.71 
28 61.64 
315 39.97 

343 41.74 

**P" Value 

18.79** 
8.86** 

1.43 

7.69** 
6.22** 
1.54 

ft;. 
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APPENDIX J 

SXPSftDUHT 7. OCTOraa, 1957 STAND COONTS OP XADIIK) CLOTBR AND 
PISC0B P0LL0WIN5 SBBDIN6 ON AOSUST 33, 1957 IN AOBHRTSON COUNiy 
WITH VAATINS F5RTILIZER XAI3S AND PSSTILIZBR AND SBBD POSITIONS 

MULTIPU RANGB GROUPS 

Pounds Seed Plants Mult. 
per Acre Seed Pertilixer per Range 

tad. Pesc. Pos. Rate Pos. sg. ft. Groups 
Lad. 

10 Oct.. 1957 

3 14 B Hi l"b,l"s 10.6^^ 
3 14 B Hi BC 10.1 
3 14 BC Hi BC 8.4 
3 14 B to 3"b 7,2 
3 14 B Hi 8"b 6.4 
3 14 » to l-btl'^s 6.0 

Pesc. 

10 Oct.. 1957 

3 14 B Hi 3"b 31.5 
3 14 B to 3"b 38.6 
3 14 B Hi l"b,l"s 28.0 
3 14 B Hi BC 27.8 
3 14 B to l"b,l"s 36.7 
3 14 HiBC BC 14.6 

~ Bach Stand count reported represents the aean of 33 (6** * IS** 
quadrat) counts, 8 quadrats per plot on each of 4 replications. 
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Source of Variation 

Total 

ReplieatiMS 
Treataents 

Keps. X Tats. 
Qttadrats 

Total 

Replications 
Treataents 

Reps. X Tats. 
(^drats 

Pooled error 

ANALTSBS C»F VARIANCB 

Degrees of PreedM fistiaates of Var. 

iadiao 10 October. 1957 

191 

3 17.67 
5 51.40 
15 19.33 
168 10.10 

Fescue 10 October. 1957 

191 

3 152.67 
5 495.80 
15 75.93 
168 48.03 

183 50.32 

V 

'-'y . 

'*P** Value 

•91 
2.66 

1,91* 

3.03* 

9.83** 
1.58 



APPBNDIX E 

BXPBRBfBlfT 8. OCTOBBR, 1957 STAND COUNTS OP ALSXKB PLUS RBD CLOPEE 
AND FESCUB POLLOMXHG SBBDIN6 ON AUGUST 23, 1957 WITH VARTIIfG FBRTI* 

LIZBR RATBS AND FBRTILIZBR AND SBBD roSITIONS 

MUIXIPU RANSB ffltOUPS 

Pounds Seed 

per Acre Seed Fertiliser 

Alsike Red Peec. Pos. Rote Pos. 

fi Hi l"b,l"s 
BC Hi BC 

8 Hi BC 

B Lo l"b,l"s 
B Hi 2"h 

B Lo 2"h 

B Hi 2"b 

B Hi l-b,l"s 
B Hi BC 

B Lo 2"b 

B Lo l"b,l"s 
BC Hi BC 

Plants Mult. 
per Range 
aq. ft. Groups 

Clover 

10 Oct.. 1957 

a/ 
17.4^ 
17.3 

17.0 

16,0 
12.6 
10,6 1 

Fescue 

10 Oct., 1957 

18.5 
17.1 
14.6 

14.4 
13.9 

13.2 

— Bach stand count reported represents the aean of 32 (6** x 18" 
quadrat) counts, 8 quadrats per plot on each of 4 replications. 
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Souro of Variatioa 

Total 

Replicatimia 
Treatnents 

Reps, s Tata. 
Quadrats 

Pooled error 

Total 

Replications 
Treataents 

Reps. X Tists. 
Quadrats 

Pooled error 

ANALYSBS Of VARIANCE 

Degr««s of Protdoa EstiMtes of Var. 

Clorer 10 October. 1957 

191 

3 66.33 
5 116.60 
15 36.80 
168 30.88 

183 31.36 

Poscae 10 Oetobar. 1957 

191 

3 4.00 
5 59.20 
IS 11.80 
168 16.42 

183 16.04 

"P** Valut 

2.13 
3.73** 
1.19 

.25 

3.69** 

.72 

■i 


	The effect of management variables on the establishment of some small-seeded legumes and grasses
	Recommended Citation

	The effect of management variables on the establishment of some small-seeded legumes and grasses

