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I. 'TP.OfJJC':'IO:i 

In c;rouing :~J.f3.lf.:l it is important to obtain a good ini tinl stand . 

Ho>.•evPr , it is difficult to predict the exact w.ount of seed necessary 

to insure a good stand. 

There arc about 220 , 000 seeds in l pound of 3.lfalfa seed , or 

cnoueh for four to five seeds pc s~uare foot at the r nte of 1 pound 

of seed per acre. If ever-s seed should c;ro;: , 2 to J pounds of seed 

per acre ;rould be sufficient for a good stand. 

lloFever , there arc nany hazards . Sone seeds r.re not vi:1blc , and 

others ore pl:J.ntcd teo deep or too sh3.lloc• to e;crminnte. i::my pl~ts 

die in the secdlinc; stac;e for one reason or ~other . TI1c present 

plantin~ ~uipment nakes it possible to s~: snall qu3ntities and dis­

tribute the seed unifor:-~j·; ho;:ever , :1 -;o d st:md is directly depend­

ent on the seedbed, and an ideal seedbed is seldom oht:1incd. There­

fore higher r a t es are recomended than ;rould be necessary under ideal 

conditions . 

Alfalfa is an ~portant forac;e crop in the inte~nuntain reBion 

of the United States . In utah, alfalfa in often injured by severe 

;.'i.nterc , makinG the choice of a variety ;.'i.t.l-I a hie;h dc[;ree of uintcr­

hardiness i r:portant. Bacterial !r'..lt, Corunebacteriu."l i nsidiosur. 

(;.:cCull.) H. L. Jones, is closely associated 1-:ith ;-inter injur:r in 

alfalfa and hence dis~se resistance is of e;rcat value ;:hen selectinG 

an alfalfa V:J.riet;· . Resistance to the alfalfa sten ner:atode , 

Dit·•lcnchus dir:>saci , is also a desired varietal char1.cteristic . 
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The successful production of alfalfa is of pril:Ie iY.portance to 

the f1r:1er in Utah and many other states . This crop is an essential 

part of nearly all rot.~tions and serious losses may result if it fails 

to produce satisfactor; yields. For t.~is reason the spread of bacte­

rial uil t in Utah >~as of considerable concern. 

The effect of bacterial Hilt on alfalfa has been extensively 

studied in the United States. Usuall y disease development has been 

~easured by deterr.inin t.~e percentage stand or the degree of infection 

of the plant s , and relatively little attention has been paid to forage 

yield. The purposes of the present study Here (1) to obtain accur ate 

information on the effect of the disease on alfalfa forage yield and 

roo t dry weight , (2) to evaluate the effect of nine r ates of seeding 

on forage yield of nine alfalfa varieties , (J) to evaluate the extent 

to .rh i ch these varieties resist bacterial 11il t , and ( 4) to determine 

plant intensity . 



REVD! OI' LITERA 'IURE 

8~ c terial ..:11!,. 

~ r evie->J 

Accordine to Jones and .. illians (1940) bacterial \Jilt i s one of 

the nost des tructive and Lidely occurrint.; diseases of alfalfa , It is 

consider ed to be one of t he principal factors causing thinning of 

alfalfa s tands after the second crop year . TI1e disease has been knoom 

s ince 1925, and reports indicate that it is present in nost alfalfa 

" r o· ing ~ rens of this country . 

Jones (1930) pointed out that the bacteria cau s ing t·ril t enter the 

nl ant through Hounds . These t1ounds 1nay be arw exposur e of the living 

~ctive par enchynatous tissues of th e plant to Hater in trhich bac t eria 

ar e c arried. The bacteria do not e;rou in dead tissue . The i·Iounds to 

·•hich nJ.tur;ll infection have been traced thus far have aluays been in 

the r oot or cr01:n close to the soil level. Fror point of first con­

t ac t ;:i th living cells tJ1e bacteria e;rmr bet ueen the l ar eer , youncer 

cells chiefly in tJ1e rays until tJ1ey pass throut;h the canbiun and 

en t er the vessels . i·.'hen t he bacteria have entered the vessel s , they 

ore easily carried in water current s a long t·:ay up into the steMs and 

do:m into the t aproot uhere they cause a plug~;ing not only of the 

vessel s uh ich t hey h· ve entered but of near by cells . 

Gr aber (1953) stated that ;:hen bacteria e;et into the inner 

tissues of the pbnt they plug up the vessels and t:ater does not move 

up the ster:s to the l eaves . The result is stunting and ~:il ting even 



Utough there i s plenty of 1:ater in the soil. Such plants die in a 

ueek or so :1nd the roots and the cro'rn begin to r ot . ~·leeds soon 

:tppear in the field •:hen the stand of .llfalfa has been t hinned. 
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Peltier and Jensen (19 30) reported tha t the diseased pl ants are 

char ,c terized by a slo:; d',1arfed gr01rth of the steJ!ls , r esulting fron 

i npo. ired •1a t er and possibly food conduction . Usually t here is an ex­

cessive number of small and shortened stems , giving the pl ants a bunch­

r,ro:•th effect. The leaves are yelloui sh and vruch sl'laller than heal t hy 

ones; they a r e curled up1:ard and appear CUP-shaped. 

Hil ting of the pl ants is first recoc;nized by the drooping over of 

the tips of the stems . Soon after.·:ard a mor e or less conplete 1:il ting 

or drying up of the entir e plant occurs . ·.Ill ting i s usually observed 

during the grou ing season but pl ants may die Hithout sh01:ing aey sign 

of l·Til tine, uhere~.s duarfing is aluays the most conspicuous symptom . 

Tysdal and Kiessel back (1941) r eported that uhen a diseased plant 

is due and the root cut across, a yellou ring can be observed under 

the bark . The discoloration extends i n to the taproot, side roots , and 

rootlets , as contrasted l!ith the di scolor ation caused by other rots 

that may often occur in the center of the r oots . 

Gr aber (1953) concluded that uilt i s an insidious disease . A fe<1 

:ril t s i ck pl ants or sever .ll usually go unnoticed until the stand i s 

badly th inned. The bacterial organisms causing ~-:ilt ar e invisi ble ex­

cept under magnifi cation . They live in the soil indefinitely and ar e 

al::ays on hand to cause trouble. They are spread around by :lind and 

dus t and by uater and at times by cultivation and mouinr . Tysdal and 

Kiesselback (1941) pointed out that U1e disease is spread from in­

fected to heal t hy ?lants b0• drainage ua. t er, and probably by other 



agencies as :;ell. 'nley r eported also that no seed infection has been 

found. 
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Jones (1928 ) stated thnt 1:inter injury is correlated uith bac­

terial infection. Graber (195J) reported that bacterial uilt is a 

"uater disease . 11 Generall;r , it appears first in the loH areas Hhere 

~rater accw-ulates and 1;here :rinter ueo.kening of alfalfa is 111ore likely 

to occur. Infection can occur :rhen alfalfa is cut and especially Hhen 

it is cultivated. Sick pl.::tnts nay be alive in the fall but usually 

such :111 t infected plants die through 1rinter killin<. 

Stoker (19.56) stated that three bacterial Hilt resistant varie­

ties, Buffalo, Ranger , and Vernal have been credited uith saving the 

American farMer in excess of 100 nillion dollars annually. Burlison 

and ethers (1946) concluded that uhere bacteri2l 1:Ut becol'es con­

spicuous and 11idely distributed the field should be planted to some 

crop other than alfnlfa the follO'.ring year. T-Jsdal and K j esselback 

(1941) in .:m c:<peri>:Jcnt found out that 2 years after planting there 

1ras an average of 6 percent •.:11 t uhere diseased alfalfa had preceded 

the experil11ental crop, nnd less than 1 percent in a field never before 

in nlf~.lfa . 

Resistance to bacterial ll1!1 

Nature .Q£ resistance . Peltier and Schroeder (19J2) reported that 

resistance in sor1e alfalfa plants is associated Hith certain morpho­

logical features , particularly in the root, uh ich inhibit rapid de­

velopment and invasion of the vital tissues by the bacteria. These 

Morphological differences in susceptible and resistant sorts are i n­

herent, thouch not absolute, since any variety or strain of alfalfa is 



nade up of a ··idely diverse lot of individuals. They pointed out too 

that a nee rcsis nee in 'J.lhlf3. to 1~ilt i~ associated :cith root 

structure , it is also true tll;:tt inhibitinG or acceleratinG the rate 
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of :;ro;:t.'l of either susceptible or resiotant sorts 1'1:1;7 modify tl1e root 

:;tructure to such an extent th<\t susceptible sorts l'l:JY becoMe !'lore 

resistant or rosist"'lt al'alfa r·or~ ,usccptibl~ . 

Jones (l?Y·) indicated t.'l::t resista.:1ce fil•st finds eJq:>ression in 

the fo.il\.U'e of the b.:tctcrb to establish thcr.sclves r.:tpidly and cx­

tensivcl:· i."1 the pc.renchc~ otous tissue of the host , either at the 

portal of entr; , or later fror. the inv~ded vessels . 

He al:;o reported that tl1rouch the usc of craft ed plants bacteria 

c:m be introduced dirccU~· into ureroundcd :md continuously functioning 

vessels of resiatant tissue ~:iti".out h:winc to :->c.ss throu;:;h pc.renchyna­

tous tissue uhich previous observation indic;:ttr'd the~' 1J!"r e unnble to 

penetrate . 

Peltier and Schroeder (1932) found th<).t 1 lit resist:~nt vvieties 

h:td sr:aller root x;;10J' vesce1s than those suscoptibl !:! to .1il t . ;:bile 

Ellinr: ::;.nd Tronheirser (1960) ond Jones (1934) found no evidence of 

r.orpholocical differences distinGUishing resist.mt plants from the 

suscepti ble ones . 

Pelti er and Schroeder (1932) indl.c:~ted that no direct evidence in 

physiolo,~ical or :r.echunic::;.l studies shocrcd any internd physiolo::;ical 

function 1:hich made one variet:,· more resistant than <>.nether , except 

insofar as norpholorieal Modifications !!!D;\" occur unrlnr different en­

vironment.al conditions . 

~:alter (1960) reported that t.'"" susce!Jtibilit:· of Buffalo and 

GrL~ v~ieties is definitely reloted to the level of ~ot~ssium , 
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.:>.ccordin;• to three tests conducted over :1 period of J :cc . .,_n , Plo.'1t 

~rm:t:1 ··t'~ poorest and J,1ctcri.,l :.·ilt ~:as !"":ost acvcrc t::1en t he levels 

of nitro ·on and phosphorous ~:ere hir;h md the level of pot:1ssiur '!:i 

lo:· . In contr~.st , b~ctcrio.l ;;il t infection ;:o.s louest ::hen the level::; 

of nitrocen and phosphorous uerc lou and the level of potnssium t:as 

nediun or hir;h . 

Genetics ~ rpsistqncc, Resistance to bacterial uilt is in­

herited . Peltier nnd Tysdal (l9J5) concluded that more than one fac­

tor , nnd possibl;r three , ure involved in resist."1.nce to bacterial !·Tilt. 

Brink et al . (19)lf) reported that resistance probably has a cor-.plex 

cenetic basis . 'fuey found that resistant plants r:ta;,' differ greatly in 

conposition :;ith respec t to the genes governint; resistance and sus­

ccptibili t y . 

Albrecht (193') pointed out that t he cenctic factors involved are 

numerous and appear to be additive in their effect. He stated that 

resistance na;,• be introduced by neans of hybridization into any of 

the r.ore corXlOnly cro:m susceptible varieties of alf.:J.lfa . In his 

study the only croup of F1 pl:l.nts tested for resistance ;;as froM 

crosses bet:eon susceptible plants and those of inton1ediate resist­

ance. In this group , only ko pl ants escaped uith slir,ht infection 

:1hile the balance uere infecter:! . Jones and \/illian1s (1947) ar;reed 

1:1 th Albrecht 1 s ( l QJ3) rosul ts , and su ported his conclusion tha.t r e­

sistance M<J.:' be introduced into tho cor-.!'JOnly cro:m susceptible vuric­

ties . I n addition , the:• found that selection in the F1 ~cneration nay 

lessen the labor involved. 

:·."ilson (1Qi'7) found t:1at resistnnce of :Ufo.lfa to bacteri2.l :ril t 

can be resolved into tcF..s of sepurate cenos . Three , and possibly 



four , ,;rti lily donin~.nt r;enes differinr, in s trengt h of rosi~bnce 

·er~ isolat ed nnd desi~n3ted P, ~ . 7, ~nd : •. Pis the s tronges t and 

" ill ~ive :<dequ. te c:r otecti on ar.;ainst bacterial ;.;ilt and can be used 

to br eed r esistant varie ties . R i s intermediate betueen P and T. T 

and T' are both ;-reak , behave s i. ilarl;,· , and may be i dentical. 

Donnelly (1952) and Stanford and Jones (1943 ) concluded that t he 

results '·7h ich they obt qined t·:ere i n agree."'tent Hi th the findings of 

ti ilson (1947 ). 

~ 2£. Bacterial .:ill£.!! For .~ r;e Yield ~~ Intensitv 

8 

B~ cterial ;: il t nar kedly reduced the fo r age yield of Gr :trun alfalfa 

in the ro~1tion ~lots (Peake and Cormack , 1955). They reported tha t 

the average yiel d r eduction fro1r the fourth to the s ixth crop year uas 

57. 7 percent as compared to :3 . 7 perc en t in the corresponding period 

before the disease became established. Although yiel ds Her e generally 

higher i n the fertilized than in the unfertilized plots , r el a tively 

the s 1ll1le l osses ~{ere caused by bacterial 1dlt. A disease nalysis 

showed tha t infection developed gr adually until the third crop year, 

after ;•hich there 11as a r apid increase. 

They also concluded that in a 6 year study of ten alfalfa varie­

ties, t he hay yields of Grimm , Canautc , Ferax, and Rhizoma were greatly 

reduced after the t hird crop year, and those of Ladak, Buffalo, 

Cossack , and Viking dropped off r apidly during the fifth and sixth 

year . The u ilt-resistant varieties, Ranger and Hardistan, pr oduced 

good yields duri ng the entire period . In another experiment where 

conditions Here particularly favorable for disease development, 

Hardistan, Ores t an, and :nsconsin Synthetic C u ere seriously reduced 



in stand nnd yiel d bet~1een the first and second crop yen.r. Disease 

ratings shm·ed that this daJ'lage .!as caused by bacterial '! il t , and in 

the case of Bufhlo and Ranger ·inter injur:l contributed to the stand 

reduction obser ved. 

Gr aber and Jones (1935) compared 'l inter hardy and uil t resistant 

Ladak and 'l\trki stan alfalfas with u inter hardy but susceptibl e Grilru>'. , 

Canadi an Variegated , and Cossack alfalfas and ui th r egional strains 

of susceptible and Moderately har dy !:ontana and South Dakota Common 

alfalfas. In a 1 year period the loss of pl ants uas as follo>ts : the 

population of the regional s trains of Eontana and South Dakota Common 

decreased 84 per cen t and 64 percent, r espectivel y , Gr imm 65 percent, 

Canadian Variegated 63 per cent, Cossack 40 perc ent, Turkistan 16 per­

cent, and Ladak 10 percent . 
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Peake and Cormack (1955) concluded tha t the early stages of in­

fection in the 1 and 2 year old stands Here detec t abl e only in the 

r oots . In the 3 year old stand over 20 percent of the pl ants were in­

fect ed , ·.•ith fe<; shouing top synptons . 1be disease developed very 

r apidly in the older stands until nearly 90 percent of the pl ants ::ere 

infected in the sixth year. Thinning of the stand through death of 

the pl ant s appeared i n the four th year plot in Hhich 12. 1 percent of 

t he plant s ~!ere dead or dying . The increa se of this damage to 63 . 8 

percent in the s ixth year explains the marked r eduction in hay yield 

in the older stands . 

Grandfi eld (1945) a t 1-.anhatten , Kansas compared the varieties 

Buffalo , Kansas Coll!l'lon , Gr iMM , Oklahoma Col1ll1lon , and Dakota Coll1!11on . 

The stands r anged beb1een 95 and 100 per cent in 1939 but by 1942 had 

been r educed 6 to ?5 percent for the \rUt-susceptibl e varieties , uhile 
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that of Buffalo sho•:ed no reduction . The stand reduction ·.ras re­

flected in hay yiela . mff:lo :~as no t superior in y ield in 19;9 but 

by 1942 it yielded ; . 26 tons per acre :1s conpared to 2 • .5:; , 2 • .50 , 2.46 , 

a nd 2 . d5 tons per acre fo r the varieties listed i n the order above. 

HolloHell (1945) reported that in the four th year of a test at Anes, 

Io~1a , Buffalo -·ielded ~ . :;4 , R1.ngor ? . )14, Knnsas Cornman () . 60 , and Gri rnm 

() . 84 tons of hay oer acre . In another test Ranger yielded ; . 55 , Qrimm 

2. 47, 1'1rdist~n ~ . 47 , Kans.1s Conmon 1.75. and Ladak ) . 01 tons of haj• 

;:Jer acrP . 

In regions in • .. :hich t he disease is prevalent it has been amply 

de~onstrated tha t stands of susceptible varieties survive only ) to .5 

;•ears (Sones and i.cCulloch, 1'126; Gr andfield, 1945) , ;,hereas prior to 

the adven t of the disease lonEevi ty of stands I·IaS l1".uch gr eater. 

Speaking of the United States , Ty~dal and Westover (1937) st1t e that 

"bacterial Hilt annually destroys hundreds of thousands of acres , 11 

and they point out that r esistant strains ~<hich Hould extend the life 

of stands even 2 years uould save millions of dollars . 

Ear ly e:~~:periments conducted by \lillians (1917) indlcated no ad­

vantage for rates of seeding alf alf a over 10 pounds per ac re . Cocke 

(1926) obtained 40 to 50 ;:>ercent of Heeds at 10 pounds per acre and 

only 3 to 5 percent at 30 pounds per acr e . He recommended 20 to 30 

pounds of seed per acre . Rather and other s (1936) and Ber g ( 1930) 

r econmended seeding of 10 pounds or less. 

At the Oh i o Experiment Station , .lilliams (1917) secured the fol­

loHing yields frorr. different rates of seeding : 5 pounds of seed, 



. , "13 ounds of h~y to t he c•cr e; 10 ;:>ounds , " ,11•. pou nd~ ; 15 pound,- , 

~ , ...,;; ounds ; 0 0 ryoundz , ·, , r1; ryounds; 1nd ?5 pounds , 7 , 72? Dounds. 

:c rcport<>d tha t 5 ;>ounds of 'eed t:;3V s<:tisfactor ; r esults , but the 

··ee:Js ·-;er e •. :1ro':>l er. 

11 

Burlison ,nd ot1Jer'3 ( 1"1,6) reported th~t t l1e r a t e of seeding in 

Illinois varies f r or 1! to 2~ ?Ounds per acre . An aver age r (lte of l 

tmunds hn.s gi'Jen ;;ood r csul t s . 02.k1ey and ./estover (1 "22) r cco:·Fended 

;>n to 25 ;JOUnds . er acre in the ea.st, under irrigat ed conditions 15 to 

20 po·1nds ; and under ctr:• 1 ~nd conditions 3 to 12 ?ounds per acr E> . 

I cAllistror (ln57) ;oo inted o:.~t t r.at 10 to 12 pounds of seed one- h:llf 

inch dce:J should be drilled to get -~ good s t nnd . If a companion crop 

such 's bc r le;r . :7heat , or oats i s used r educe the seeding r a t e of the 

sr1o.ll 1-rain b;.• h~lf .~nd nnn~gc t he field to f evor the alfalfo. 

Tysdnl (ln5J) fo11nd out th ' t 6 to 3 pounds per :.;ere provided a 

'1erfE>c t c t and under i deal conditions . ~~o· .. ever conditions are seldom 

ide:,l i n t he fiel d. 

Eas tern cro·;crs · nd those c:ho irri(o t e belieYe t r.1 t 2 heavi er 

rate of s eedi ng i s narc preferred . The usu al r t te of seeding under 

these conditions i s fro~ 15 to ?5 pounds er ~ere . I n the cor n belt 

fro~ 1 ~ to 15 pounds rc used , and L~ the dri er nre~s fr0~ G to 12 

pounds. Gr aber (l95J) s t~ ted that 20 to 25 pounds ner acr e of alfalfa 

seed ·•ere so· n i n th e pas t . .. ith ne·: techni1ues for shallo1: so• ine 

t he r a to na;,' r ange fron as little s 6 :Jounds per acr e on san~' soil s 

to a m'rir.um of 3bout 14 pounds of inocuhted seed ,.,er acr e on heavy 

soils. , ,or e !JOed i s required on Yer;,• rour;h cloddy soils than on those 

only r:oder ~tel~: s 
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.ill· rd (1<13~) re~orted 5 ye,o r s re~ults fran four seedin,:s of 

:lrilcn. Rnd corr>l'lon olfalf~ at nlne r ,1tea r:on;--inr, fran 2~, to 50 oounds of 

seec. !Jer ~ere . 

c· i eld of hay Der :!Cl'e for r· te~ of seeding o.bovc 7: pounds ?er acre . 

?he h "Y fro.- the thick s t and ·ras c~nziderabl;r finer th:m tr. ~ t from the 

tl,in rotes. In the thick 3t ndz t her o ·mre r.a~· ":Ore ~ter::s on a "ive 

or eo, the ste . ..,s ' Pr3 5'1Cller i'l di3:".Ctc r , ·<nd eac}·, ster t:ei t:hed less 

than in t he thin stcn1D. 

\:ill,ord (1933) ·lso pointed out that there ,·ere no :.i.::nificant 

differences in the percent age of leaves or in the ~ercentage of pr o­

tein in the hay fror. differ ent r ates of seedin~. · Ire found no si..;nif­

icont increase in the ·•eight of Jir- dr:; roots ner "ere for r 1tes of 

~ecdinr above 12' nounds !JCr ·,ere. He concluded thot the aver:J.[;e 

stJndo r d r a te of seedin~ alfolfa in Ohio is 10 tc l~ pounds per acre . 

Seven ounds is sufficient under the best seedine conditione; if con­

ditions ~ re zo poor t b;,t 15 pounds per acre ~rill not r ive a z~tisf·c­

tor;' sbnd , sor:ethinc other ti,~n the r a te of seed in~:; needs correction . 

'l',rsdal "nd Kiesselback (1"1,1) reported th1t five and oossibl;; 

tl.ree or four ,·ell est: blished nnd evenly distributed :oh.nts per 

s.,u;:;re foot "'i.lY be as productive of fora!:;e as a thick sbnd. Thin 

stands , hmTevcr , nre invariahly r~ore or less une~ren, r1ore subject to 

eed ~ro,.'th , and usuolly ;JroJuce ~' ba;; of lo:.er qualit:· . In ceneral , 

t.l-jerefore , 10 to 15 pounds o~ seed ~re so~:n per <Cre ; the seeding of 

nore than 15 ?OUnds of seed P"r acre , ho··ever , ::;eel's inodvis<'.ble and 

unnece!'Js·._ry • 

.'.t the Ar kat.sas A__; ricultur".l Exper ment Stntion , c'.lcks (1<155) 

found t k t 15-;:') pounds of ood 1u 1lit"· 1lfalf~ seed per '.ere appea r 
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to be 1rple to ins"<.tre - [lOOd 'lroductive s~ond . ~e 1; DOUnd r-t" of 

seeJin~ r:--:vc "' . o plants per squ;.re foot , and ·~as considered an ex­

cellent st~nd . Stand counts ·.ere made thr ee t iries durinr: t he ·ro~:inr; 

~ea~on ir 1 foot s"-u::1res placed c.t randon in each plot. Ther e ,·as an 

average of :<; . plants ocr square on all of the pl ot s at the fir s t 

count. The lo:: count ·as 1) . 4 ol ant s fo r t he 10 pound seeding r z t e , 

and the h i gh count ·.r3.s )0 . ' .,lant s for t he 40 pound oer acr e r Gt e . 

C:e al so concluded th~t t here ::er e no significan t diff er ences i n 

;,·i el ds be-V,, een nine r a t es of seedi ng al though the 10 pound r a te gave 

l m:er y i el ds t han other r 1tes . Yi el ds f rom t he 15 , 20 , 2.5 , 30 , and 

'>-) pound r :tes ·:er e very siloilar . The wer age y i el d fo r all pl ot s and 

:l11 rat es .. as 4 . lt tons per 1cr c . 'The 1.5 pound and 40 pound r at es 

yielded I! . ?l 2-nd 4 J;6 tons per ~ere , r espec t i vel y . 
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.'ETHOIS A. D PROCEIXJRES 

~ and ~ .a terbls 

The ;>resent stuc!J· r.~s undort"-<en to i nclude a comparison of nine 

alfalf .:~ varieties , 'ind ;J3rticula.rly to s tudy the h.zy pr oduced ot the 

different r a tP.s of seedin~ . The r j tes of seeding arc given i n Gr ams 

per plot or ?Ounds ~er •cr~ . The exrlier dat a from this exper iment 

have been provided by Dr . D. ~ . , cAllister. 

A level area of ~bou t onc- fo·rth acr e on F- Fi eld of t he Gr eenville 

:=:xper iment Jl F·rr , .:orth Lor, on , :!t 3.h , t ypical of rruch of the irriga ted 

bnd in t."'is valley, ·ras chosen for t he experiment. The soil is ~ ill­

vill e silt loan 11ith a 11at er t able a t abou t 90 feet. It i s o. per neable 

so il and yields Jbout 2 inches of wnter per foot depth. The surround­

i ne t• r e;,s •1ere covered :- i th e;r Jsses or '1lfalf::~ . 

A o x 9 bal anced l a ttice- des i gn :;i th 10 replications and a tot31 

of 810 plots ':as used in this study. Each plot 1·as 20 feet long and 

had 4 r m:s 6 i nches apart 1.i th 12 inches bet ueen plots ( desien fur­

ni shed in 1955 by Dr. ~ex Hurst ) . 

Nine alfalfa varieties ;;ore used i n this study. They were 

selected on the bas i s of different areas of adapt a tion and included : 

Atlantic--a conposi t o of rn.1ny lines , developed by the .lew Jersey 

A~ricultural Exper iMent St" tion through a pr ogram of m~ terial line 

selection in stocks tr~cinc to more than 100 varieties and strrrins 

fron :lorth America , furope, :o.nd Asia . 



hi ::;h ~eed nr dactiol" b;.· Dr . 

~ese'1rch Service, Lor,-1'1 , •· t"l.i"'. 

• Pedersen, . 3 . ) . A., A·,r i cul tur•.l 

Buffola--d,vdoped b;r l. S. D. A. ?.nd the Kans."s Ac;ricul turti 

Cxperl.nent Stotion f'ro1· sebcti:m of c.n old line of Kans~s Cortl'lO" ; 

<'.l thou~h net \n'cr')d , it ,.;·.s clo~e l:red ·:ith .o ttention beinr given to 

b~cteri~ l · il t resistonce and fora::e productivi t ;;· . 

15 

D.1Pui ts--develo~ed by Tcurn<:>ur Frer es of Soulor.:<icrs, Fr·mc" , 'lnd 

rele~sed to Surooeon far; nrs in 19J? ; first tes t ed in t he United St"tes 

i n 1947 . 

k~dal<-- ir.troduced i n r10 froM northern Indi a by u. S. D. A. , pr o­

duces a he~vy first ere~ . 

Lo.hontan-- o fivA-clone synthetic developed by U.S, D. A. 111d the 

i'evada Ar-ricultur1l ~merh:ent !Jt..otion, o rent~l clones selected f r om 

i!em.ost.on t·.h i ch tm.s orir;innlly Turkistar. 19:30 1 
; relecsed for see in­

cr e'lse b;; t l;e ex;oerkent s t ·tior.s of : .. v~da and Crrlifornia in 1«5ll. 

R:•r.r,or--Jeveloped b:· "·::;,D. A. ond .'ebr2sk<, Agricultur :-.1 Emeri­

F.ent Sto. tio•, a nul tiple -tr in v1riety s~·nthesized frO!'. five b:;.sic 

str'tins oricine tint; fron Cossoc.< , h; )ercent; Tu r kist:ln , 45 ;:>~rcent ; 

:;.nd Ladak, 10 .ercent. 

Rhizmr.~--developed ot the t:niversity of Eritish Columbi~ , 

·: ancouver, C1n1dc, frol•• a cro~s bet :ecn a yello· ·- flo·.:cred v-.rie-t:· , Don , 

and Grinr·; used r.cstly fo;· o~sture and range ir:TJrover.ent . 

V<"rn-J.--o synthetic develo. ad b;r \iisconsin Agricul turnl LX!)eriment 

St·tion ond ~· . ;;.D . A. , rele,scd in 1o5~ ; 50 rcrcent of tho rer r: ;>l1sm 

in the \'1l'iety • as derived fror. six Cass ock •1l an t s , the ren~ i nder fron 



cro~ses bet·. ·eon selected t:l::r.t.; 'Jf L< dak , Kansos Conr.on , and diploid 

£tock of ''p.dic:-""0 ~· 

Plot~ .. ere. seedcc in tho "~rtn ·' of 1",5( , but t he t-·o nor t h r<>;:J S 

:ere r~secded in C:)? . ir.e r· t"~ of seedin. , 1 , 4 , ? , L' , 1: , 16 , 

16 

1° , ?." , .. nd ?5 oounds "1Cr err: , .:-er e us~d . The desired ~J'iOUn t of Geed 

• oG rovicuGly H" ic;hcd 't nd drillnd in each ro .; tri t h a 'i-bcl t seeder . 

The or e3 t'~G sprinkled for ~" t3bl ishr.en t tu t flooded t.l,rough the r es t 

of the tir,.e . 

After final h:;_;,• ,·ield date hJd teen obto i ned for the nerlod 1"'.5~ 

to 1060 tho 5 yc~r old plots c:crc s1.l".pled qnd r c. t ed for b3ctcrbl ilt 

in October l 'l60 . Rcr r esent1ti•;e s."m-ples of C3Ch variety Here otto in d 

ty plo· ·inr; " stri " ; inches deep ond ) feet • ide through ever y belt 

( fi "ures 1, ~ , and J) . S3r.ple roots f r om ever y plo t i n o.ll tt?n rep­

lic,tcs ·ere phced in indivLluc,l ncks ca.rzc•i n: t he ;'lot nur;ber . 

All s~r:;Jles •:er e ~. ved to the stor e rool'l for testin~ . Root~ :.ere 

tested by cuttine; dia(;on·,ll; tbout ? inches belou the er a ·n ,1nd ob­

ser vir., for 3 yellm: r i ng under tl1e b~rk . Dise1sed roots t.er c counted 

and r~corded fo r an1lysi~ . 

Dntn on s t ands obt~ined fror- vcrious ra t es of seedin::; 'Jere col­

lected in l'lcQ . Pl;mt btensitr --~~ studied by countin~ the plnnts in 

etch · r e.1 lo••cd to obt in diseosed sar,ples . The nur.ber of roots "PS 

recorded t o study t' e i nfluencf> of t he ise;.se on t he st3nd of ever y 
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FiGUre 1. SaMplinr of alfalfa roots 1fter plo:ri ng , F- Field , Gr eenville 
Fartn , l 60 , Sacks i n foreground contai n r oo t s . 
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Figure 2. Sampling of alfalfa roots after plo· in~ , F-Field, Greenville 
Fa~ . 1960. Sacks in foreGound Here placed over their 
respective plots. 
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Figure J. Sampling of alfalfa roots after plol:ing , F- Field , Greenville 
F~nn, 1960, showing method of root removal by use of pitch­
forks. 



!:a:-.pl es . er e pl:lced in the dryer for 5 d'lJ'S to obt1.in root <ir'J 

ei ;ht ,, On t he fifth day they ::ere t 'lken out and the drr ~:ei~ht 

r ecor der' . 

Hp_y yield dcto. had been obt~ined for the cried 19,58 to 1960 on 

tho b ;• sis of three crops a year except 19.59 !Then only t 'IO crops ;:er e 

obt a i ned. The harvesting procedure consist'3d of mo .. in~ the entire 

!"lot using a sr:1all potcer r-,o;:er. Plo t green ;:eichts ·ere t 'lken in the 

field using " 60 pound capacity P.anson Dairy Sc&J.o. Yields ':ere re-

corded in ,ounds :tnd then converted to tons of hay per acr e dr; " eight 

by use of a c alcul ~ted conversion f actor. Considerin~ ~n estL,~ted 

?6-':~ percent dr'J ma tter the foroula used 1-r"s as follot-.s: 

plOt NrC en c!Ci gh t X , ?.6 X 
4~ <60 

clot "r eo i n SI!U'lr e feet 
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Tho D.l!1c:J.r, 1 s (1955) .. ulthll" P.o.n'-'o 7est :·1s ::pplied to the 'lnll'~ll 

fCJr::;e y i cl::l ;:J:· t .,_ .. ith r esults nrcsented in tc~los l, ? , and ; . The 

1n5< m~ 1"5" cor.'>arisot'S (t·bles 1 •nd 2) !;ho:·ed thrt the 1 pound 

sC'edi c,,· r-to :'rodaced sit;nifl ':Uttl.\ l ess n<..J than ~· ot.'ler seeding 

:-;~t. • ·r~at'lr diff,renccs occur~d in 1q6o ··!:en t.'lc r1:1~:" t r,s t rorve D 

thrC"·· -: si::;ni f i co.nce :h .rein the 1 T)Ound r -..te 1pve on r-..n"e , t .. c 

4 and? nound r -.. t es ~we .mother, ond the 10 throuf!h ?5 pound rete,; 

ve G third s i~nific:mt r.1ni'"• 

1 0~~0n~e of v~rietics to r ~ to £! necdin~ 

In t 1blc 4 the yields of nine ~1f".lf~ vorieties o. t nine seodint: 

r·tos -re nver~.ged sep~rp tely for the ) year period of pr oducti on • 

.. !'!,~cl' ou t~·icltlet1 the rczt of t."le v·-trietias nd e~ ... :e ~ J..r".il ... r results 

-.t each rote of seedinr; except the 1 pound rote . A sicnificon t dif­

fer ence i s not indic o. ted for the most desir~ble r ? t e of seedine for 

each vari et<J . Ho·.'evor , there uas cenorul y a progressive i ncre1se in 

yi eld for all varieties uhen "lore tho.n 1 pound of seed :·1s used. ::o 

vari ety sh01-rcd a significant increa se nbove the 10 pound scedinr; , 

a1thou,h Atlantic , Laclak , L:J.hontnn , and Vernal produced ?j . 09 , 19 . 6f , 

2~ . ;1 , ·nd 21 . 46 toW tons per acre, rosnectivel:,-, o. t t he 25 :JOUnd 

seedinr.: r -tc . 



Table 1. ~verage yields of hay for nine r ates of seeding during 195r , 
F-~ield, Greenville Farm 

Seeding r to r·;ew yiel 5 Least signific~nt r~ges 
of J crops at the 5 percent level 1bs. f,cre tons/acre lllncan 1 s Hul tiple Range Test 

19 8. 58 a 

25 8. 57 :t 

2? 8.52 a 

10 8.48 a 

16 3, !;-J a 

lJ . 41 a 

7 3. 29 a 

4 8.10 a 

1 6. 79 b 

x 8, 24 

F 44 . 9J*• 

sx . 25Jl 

t:ote : Leans Hi thin the table fol101:ed by the same letter are not 
significantly different. 

** Significant at 1 per cent l evel . 



\ver'tgG yields of r~;· for nine r1tcs of !;eodinc dur i n."' l'l)" , 
- ield, }reenville .,rr. 

Jeec:inrr r1k 
rJ!:, . I .JCrC 

.. eo.n j'iclds 
of " . crop~ 
tons' _.,_er e 

Lenst si,;nifi cn.n t t'"n.-cs 
nt the 5 nercent level 

Duncan ' s .ultiple ~~n~e 7es t 

l" 

7 

1.3 

l 

F 

.. otc: 

L . 31 a 

I , ~11 a 

II , ' 1 

lt . l') 

1! . 19 

4 .1" 

b 

1 , 09 

. 160:. 

ec·n5 · i thin the table follo::e<l by the same letter are not 
signific~~tly different, 

Si:nifieant ot 1 !'er cent l evel. 
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Ta le - ;,venge yields of h,y for nine r at es of seeding durine; 1960 , 
F-Fiel d, Gr eenville F«r n 

Seedinr r ot e 
lbs . I ~ere 

22 

16 

19 

13 

10 

7 

I.J, 

1 

? enn ;rields 
of 3 crops 
tvn= '~crc 

7.94 

7 . 70 

7 . 6r; 

7.63 

?. 62 

7 . 61 

? . 51 

7 . 00 

x 7. 4o 

r 1~ . n 

sx .15n 

Lc:!st ~ it;~ificant ranges 
qt the 5 ,er~ent l evel 

D.tr.c:;_n ' s . ill ~i:Jle ~::_nbe Tc!;t 

a 

a 

a b 

b 

c 

Note: " ns .ithin the t abl e folloued by the s ame l e tter are no t 
sigr.ific:;n U y different. 



Tabl e 4 . Total hey y i elds for ni ne al falfa v·,rietie~ ~t ni ne r,,tes of seedL'l~ , 195:· , 1959 , ,ond 
1960 , F- Field , Gr eenvi lle Fnrffi 

Seedi ng r a te Totnl yiel d fro:-. l? ~r to 12(0 p cr ons l in tcnslacre 
lbs . /'lcre Atl:mtic A- 253 3uffaJ 0 In.Pul. t s Ladak Lahontan -::,nger '!er na1 !thizo.-rL."' 

1 16 . 18 17 . 35 17 . ll 1) . 55 l t . 13 17 . 76 19 . '2 15 • . )5 1 . 15 

4 20 . S7 21.36 1" . 62 1;' . '13 1' . l9 2" . 24 ;>1 . 12 1~ . 36 1~ . 5:, 

7 21.24 20 . 39 21. ?J 17 . 'J7 1 . 5 21.15 27 . --=( 1<' . 54 17 . "'? v 

10 21. 92 22 . 09 21. 58 17 -14 17 -98 21. 19 21. (>( 20 . 19 1(.96 

13 21 . 38 22. d5 v 21. J5 16 . 83 l.l . 32 21. 36 22 . ')6 2C . ~10 1; . 96 

16 ?.? . 06 22 . 28 21. 20 17 . 83 l S. J? 21. 37 22 . 45 20 . 53 16 . 48 

19 ?2 . 26 21. 33 2? . 12 ~ 17 . J7 1~ . J9 21.~0 22 . :n ")~ ,..,., 
1 \J o i . .J l'? . OJ 

2:0 ;~;' . :JO ::~c . :JO ~1 . (') 1::: . 84 l? . 26 21 . 61 2J . 29 ,.1 20 .19 16. 95 

25 ?:; . 0? / ~~ . ?o ~1. 76 l:> .":V 1'l . 6!i / ?? . 31 v ?1. '?.? :::1 . ~6 ./ 1( . 57 

X 21.24 21.60 20 , Cl1 lt: .n 1 " . )2 20 . '17 21. 96 19 . 71 ll.l2 

"J 
'-" 
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Yield Clot~ ~resented in t ables 5, 6 , 3nd 7 represent the response 

of the VU'ieties to the i ncrecse i n r ate of seedi!lb for t he ye'll'S 1958 , 

195o , ond 196~'~ . In these t."tree t·bles all varieties did not sho; .- ~n 

incr e<,se i n yield o_fter t he 10 pound rate of seeding , fran t his r:~te 

ond ~!Jove the production :.·s nore or less uniforn :~teach rate for 

ecch v~riet;." . 

Atl:mtic , fuPuits , ··nd Rhl.zomc produced less hay ~t ~11 r a tes of 

seeuinc in 1960 compared to 195° . Lahontan ~nd Ranger incr eased in 

yield a t each r ate of seedinc in 1960 . 

~ rema ininc 

?he mul tlple range test in t:1ble 8 sho1~ed that there 11as no sic­

nificQI!t difference i n n=bers of roots betueen Lahont3n and the five 

varieties imMediat ely af ter, ::U. though LcJ10ntan ranked the hi~;hest . 

There "ere significant differences betueen Lahontan, Lad.J.k , P.h izor.a , 

and DuPuits . The v;o riety fuPuits had the lo .res t nurr.ber of roots and 

did not sho': signific:tnce fran the five varl.ct.ies imMediately above . 

TI1e multiple range tss t fo r the nu~ber of roots found ot the 

different r1.tes of seeding is sho·.m in t:J.blc ') , Ti1e t est shmred no 

s i~nific~nt difference be~ een the r ates 1~ . ?5 , ?~ , 1[ , 1) , 10, and 

7 pounds !'er :!Cre, but there .1as :t si(;nificance bct:reen the seven first 

r1 tes and the 1 and 4 pound rates. Rntcs ?2 , 16 , lJ , 10, 7 , and 4 

pounds had s i;:nificQI!tl~r hi ;her nur.bers of roots t ho.n the 1 pound r ate • 

.Qn: : :ei ~ h t :2£!: !:2£!: 

The uei eh t , er dry root nnd r ange test for nine vnrl eties and 

nine r~ tes of seedin[ 1rc renorted in t ables 10 and 11, resoectively . 

At the 5 per cent level the v~ieties gave five si~nific~nt r~ges in 



Table 5 . Total h0y yields f or nine alfalfa VArieties a t nine r ates of seedin , J' ). , f- cel d , 
Greenville Far m 

Seedin~ r nte Total ;r:ield for three crops i :: tons 1 :1c r e 
lbs./ncre Atlantic A- 25) 3uffalo D.lPuits LaJJ.l< L3hont,r, R .... nr: cr Vernc1 P.hizo~·,p 

1 7 . 06 6. 93 6.56 7.29 6 . 77 6 . Go ? . ~) tl . L( 5· '11 

4 9 .17 r . "2 ? . 91 0. ()6 ? . J l ?.49 " . 41+ '( , '16 ? .?') 

7 8.74 ~~ . 17 <; . G;: .?; ,. 0 ~~0 7 . 'li. ..., .. .... 
• 1._ ; . "':') ~· . L;J 

10 9.26 q ·_~r. .1 . l2 8 . ')2 8.13 R.lB ' 7 . 7.-., ( . 6~· • • .:> 

13 9 . 37 8 . 07 8 . 24 9 . lr8"' '/ . t,o c . 4o/ . 'JSl 7 . ;o ' t.l o },; 

16 9 . 11 9 . )5 v 8. }7 9 . :!.7 7 · 57 s . os (~ . ') ·;'. ry: ~-~1 

15 9 . 28 8 . 84 8. 99 ,/ ~' · 34 8. 01 \ , 1; :l . X ' . 1~ 7 . t.~ 

22 9 . 26 9 . ?.3 8. 28 8. 94 8 . 21"' 3. JQ ') . 1? / 7-? -l '!.51. 

25 9 . 68- ') .19 13 . 6? 9 . 29 8. 01 ; . LJ e . 45 1 . ;.cv ? . 01 

X 9.01 8.77 8. 2:3 8. 3? ?.?( ? . ')IL 8 . ;~ 7.7? ? . 17 

1\) 

" 



:'able 6. Total hay yields for nine alf;,lfa v::;.rieties at nine r " t es of seedin,- , 1959 . , _::-iel a , 
Greenville Fern: 

:.locJinc- rrtc ·~o t· ·l }i' l d for t· " c1·o· •s in tonn/ R.~re 
1bs . ' ·,ere .\ tl ·,-,tic A- ?~~ llff<Ll o lhPuits LaJilk Lchontan Ranror Vernal Thizm·'" 

, . 55" : .·n ~ - :: ~ . ~ . 7: .1 J . 'Vl 4 .1 ; ~ . o6 

4 4. ; • . ';:J L , ;>J ; .. ) J . 'o L. J2 4. 27 J . 5 ) . l 

. 4'} 1:. 4? l, , T :_>.(.:; :; . '(5 4 . 67 4. 57 J . ~4 :; . ~) 

lJ l . 5 L.4r, 1 . 5) :; . 5;' ;: , 71~ 4. 69 4.4<;> 1, . 05 ~ . L5 
1 • · -Si' ~.,. .,,,. '· -71 : . s;· ;.70 4.G1 4 • .5J 4 . o4 ; . iJ 

L I . 4c- 4 . ~5 1. , '1 :; ,q:_;' J .?l 4.48 4.5CJ 4 . ?<) ) . :15 

1 ~ . .. :o' 1. , 1,1 1.,. ,7r' :;. 6o :; . JJ 1. , 41 4 . 71 4 . 01 ; . :;s 

?';' l . ul L , ')"l 4 . G5 J . 4:; :; . 96-" 4. )6 4 . 76 "' l+. l d ~. 'L 

4, '('. ~ .65 4. 5A ; . ;r ; . :.3 11 . '13,.. 4. 46 4 . }l / J , l,o; 

-;- L, 4( ' , l;h 1 , 53 ; . 5C '; . )4 4 , 43 4. 50 ; . 97 3. ·:8 

· ch 1i,:u.re i& ~· tot .1 for ''nd 'lnd ;ro cro;>s . 

i·.> 
CX> 



Table 7. TotRl hny yields for nine alfalfa varieties at nine rates of seedinG, 1960 , F- Fiold , 
Greenville Farm 

Seedinr. rate Total ~icld for ~~ree croos in tons( ~cro 
lbs . / acre Atlantic A-253 Buffalo ruPuits Ladak Lahontan Ranr,cr Ver n.1l rthi zor:a 

1 5-47 7. 08 6.61 J-53 5.1,5 7. 28 7-59 (; . J3 ; . 7l 

4 7.12 8. 111-1 7.40 4.04 6. 32 ~ -43 8.41 ?-75 5.10 

7 7-87 B. 25 ~ - 37 4. 71 6 . ') 0 <,54 9. 0G ? .71 ( . '~ . 

10 8. 01 G. J5 8. 23 4. 70 7. 06 9. 011 e . 79 3.42 5. 39 

13 7. 97 9.14 ' 8. 40 ) .83 7. 02 S. 85 9.44 / 8, 16 5-ll 

16 8. 46 8. 38 8. 72 4. 73 7. 09 8.84 9. 07 8. 25 ) . 72 

19 8.18 8.6) 8. 35 4,43 7· '19 8.67 9.1'• 8.12 f.ll 

22 8.13 8. J8 8. 80 / 4.45 7. 0') 8. 75 9-36 8. 2J 6.15 

25 8.6J ' 3. 86 8. 42 4.a6/ 7.82' 9.17 . 8~1 8. 69' 6.19 

x 7. 76 8. J9 8.15 '• . J7 6.92 8.62 8.86 7. 96 5.66 

--
~ 



Toble 8. Aver-~e mmber f roots per square yard under nine c,J.fa_l fa 
varietiez , 1~6 ~ , ~-Field , Greenville Farm 

30 

'lo.riety 
Averar~ munber 
of roots per 
square :l:u"d 

Least si~nifico.nt ranges 
o.t the 5 percent level 

lAme an 1 s i:ul tiple RanGe Test 

Lahontan 

Ranger 

A- 253 

Buffo.lo 

Verno.l 

Atl ntic 

Lad.:tk 

RhiZOrl:J. 

!A.tPu1 ts 

3 .~6 

31.51 

29 . 24 

2? . 53 

i ~.72 

F 2C . 30** 

s:X u.4o 

a b 

a b 

b c 

a b c 

b c 

b c 

b c 

::otc: ,!ur.hers ithL"l the "t:1hlc folloued by the sane letter are not 
si~nific1ntly different. 

~• Significxnt at 1 ?ercent level . 



Avct'",-;e nu ,!Jcr of rootc ,cr $quare yc.rd .:~t nine r ot.,s of 
sec~_Yl'" , 1 nGo, '""'-Field, Green\'i.J.le F.1ri':'l 

~1 

Seedinc· r·,te 
1bs . /o.crc 

Avcrar;c ntll'lbcr 
of roots per 
squc.rc y~rct 

Least siGnific~nt r~crcs 

a t the 5 per ent level 
llincan 1 s ::ul tip1c R.m~e Test 

25 

2? 

16 

13 

10 

7 

4 

1 

7. 

F 

JJ . 76 

J? . ~4 

J0 . )3 

JO . JG 

26 . 72 

)0 .86** 

J . J952 

b 

b 

b 

b 

b 

b c 

c 

.. otc : ,:u.-:ber::: · i thin t;,(' t.1b1., follo :cd by the sx1e lett er ·_re n't 
si~nific2.ntly diffcr•mt. 

•• Si~nific o.nt ~t 1 p rccnt level. 



-;..,;Jl e lJ . .. vsr::·t::. •. c::.. _;h-: ")Cl'" J.r-:· .'"'..1!' - lf::; root ~or ni ne .:U.C· ·l:: 
v~rietics, F'0'l , !'- -ield , }r cenville :"·.rn 

Lc~st sicnific'ln t r "'ne:eo 

)2 

!rrict:; 
Avcrc.r,c ·.:ci.;ht 

i n pounds per 
dry p~f'llf" root 

t t:1c 5 pPrcen t l evel 
D.nco.n ' ~ .. ul tiple E~mce 'iest 

!..tl.:rti c 

D.lPuit~ 

:cr :1.:-l 

L.1d1k 

Hh izo 1a 

Buff.:J.o 

:t~ne;er 

A ,. C"1 ... - .... 

F 

s': 

:J . 04Jh 

O. Oii"J 

0 . :JJSO 

::J . JJl;. 

0 . 0401~ 

11 . 67''* 

0 . 00~5 

-: b 

h 

b c 

b d 

]) d e 

c d e 

c.i e 

e 

.. otc : :u.·.oer s itltin the t· l< , ollo. ed '.J~· the sane l ett er "To not 
si,;ni.::'ic·ntl:· different . 

"~ :Jir;nific"-llt •t 1 ,Jcrcent lcvd . 



T::~blc 11 . Avero·~c .. Eli,;h t per cir:' nlfalfa root at nine r3tes of 
seedin1· , 1960 , F- Fi e1d , Greenville Fmr. 
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3cedi::" rotc 
lb~ . I~ ~re 

Avercce ;:oi r,h t 
in nounds ner 

dr;,' alf:llf3 root 

Least si.'nifice.nt r··.nees 
r'l.t t!1P 5 ncrcent le\"cl 

D.lnc~n 1 s · .ul ti~Jl~ P..~nf"'e Test 

1 n . 0.597 

4 0 . ~.55il a 

10 0. 0)99 b 

7 o. o:w' b 

13 0. OJ65 b 

1') O. OJJ9 b 

22 0. 0336 b 

16 o.o:;;?. b 

Z5 O.CJJ? b 

x o. oJ64 

F 8. 5'3*¢ 

SX 0 . 0035 

'ote : ;Ur>bcr B 1 thin t he t1blc fol1o:red by the aa:ne letter ~.rc no t 
aien;_.i'ic~ntly different. 

Sit;nific~nt nt l crcent level. 



J4 

bble 10 , ·rhile t'lhle 11 ~ve only t:lo rnn-;e•. The nrieties Atlantic 

nnd DuPui ts rmked the hi ~host :bile LJ.honbn ronJ<ed the lo"est. In 

tc-ulc 11 the 1 and It :Jound ntcs r~-•1ked hiGhest t:hile the 16 nnd 25 

~ound r".t'1~ rmked lo·.res L. 

The vori()ties Lahont~r: ~nd Vern:Jl had the lo~rest r::enn nunbcr of 

:ise·~ed ;olmts . The si,{ni!'ic:mt ranges in t..~ble 1? t:ive the differ­

ences bc'b,een the varictiec. The results sh01' there uere t:reat dif­

ferences in diseased ,Pl.:mt rocms 5eparatin" the vnrieties. The great­

est dif'"erence ~r·s bet.reen the first five varieties and the l a:;t four . 

?nc differences bet1een A-"5J through '/ern::U. are not sit;:->ificant. 

'nw r:ul tiple rM~e test in table lJ shm:s the effect of different 

r~tes of seedine on dise.1sed plmts and gave t~ro siijnificont r;:,nges . 

Seven pounds throuGh 19 pounds cave the first renee and 1 ound 

t.l-)rou:;h 2:C pounds gnve the second ran:;e , The 7 , 1 , 1> , and 19 pound 

rotes 0re si~nificantly different fron the 13 throu-h 22 pound r a tes 

0~ r edinco 

Foro:;o yiel ds for 1"5~ ~nd 1960 for the nine varieties are sho::n 

in fi-;ur~ 1, , Only t.!1rec vrrieties , Lahont~n. ~'ernD.l , CJ.nd R:mL:er, 

sho.:ed no reduction in ~·ield , but t.l-)e~· incre1sed in ~·ield ir. l"t:~ . 

All other v~rieties sho•·cd " .nrked reductio!' . DlPuits ::as the second 

hiGhes t v:<rict:· i.n 1n58 and dropped off to the lmrest yicldin~ v'l.I'ict~· 

in 1<16 Atl ntic ;;~s first ir. 19 58 nnd reduced in 0•i cld to sixth in 

1°60. fiJ1izo:-.~ ·res t.'le lo• r st :•icldin:- varict/ in l "53 and be ei,·ht.l-) 



Table 1~ . Pcrcentc·[;e of b'cterial ,;Ut (Cor·rncb3cteriur. in ~ idiosur) 
infected root~ in nine alfalfa varieties, '-Field , 
GrP.enville F•r· , 1960 

~·arietie!J 
Percentoce of 
disetsed roots 

IA!Puits 2 .... . 58 

:L:1izo:-.; ""1 . 0~ 

l. tlantic 11 . J~ 

it- 25J lC.~,. 

kdak lr,)') 

Baff"lO 1; . 0 1 

Rringer 14. JO 

Lahonkn 11. "1 

Ver n'll 11 . 10 

x 1C.55 

F' : . "6~· 

s'"' l, Cl"4 

Le'!st significant r 1nges 
1t ~1e 5 percent level 

Duncan ' s . ulti~le Ranr,e Test 

0 

a b c 

b d 

n b cl 

b c d 

d 

c d 

d 

:iote: .'ur.bers ithL1 the t··.blc follo··ed l;y th" sar.e letter are no t 
s i,;nific~ntl:• different . 

** .Si;,nific'lnt ot 1 percent level . 



J6 

: . .,b1o 1: . Percent · ·e ~f :J:\Cteri 1 cdlt ( ::or'11ob".ct•wiu:. i~.sidiosu ) 
infected roots cou~d in ry1ots ~eedod 1t ni no scedinc r a tes, 
!"- ,..idd, '!r e..,nville Far , 196 3 

3oodL· r 1te 
1'~~ . 

I .,er e 

7 

1 

If 

19 

13 

?.5 

10 

16 

2? 

Y. 

F 

sx 

Perccnt ;.Ge of 
dise" sed r oots 

1~ . 54 

1~ . 0'"; 

13. !JO 

16 . ~7 

14. 51 

1'- . 110 

14. J7 

111 , J6 

14. 23 

16 . ~5 

; . )2** 

1. 31 

Le,:.st siznii'icrnt r.m.:;c:;s 
.,t -::1c ,5 'JCr cent l!:vel 

Dunc1n 1 s ~ultiple Ran~e Tes t 

a b 

b 

b 

b 

b 

b 

··ow. : .. Ul'lber s c:ithin the t 1b1e fo1lo .. ecl by t he S21'ie letter 3.r e not 
signific2ntl•• di fferent. 



10 ~-

9 

7 

"' .. 
0 

--2.6 
"' s:: 
3 

" 5 .... 
"0 
.-1 

~ 4 
~---~ 

3 
J 

2 

1 

0 
L:lhontan Ranc;er Vernal Atlantic Buffalo A- 253 Ladak 

0 1953 

0 1'?60 

!thizor:a D.lP<1its 

!'i<YUrc 4 . Influence of bactcri1l ··ilt on yield of three cr o1)s n ~·e1r in ·lf::>.lfn shnd for the 
period 195~ ~nd 1960, w __, 



in 1<16". Ju::foJ.o , A-"5';, ond L1d..".k had " sli•:ht dro? in 0·ield in 

1"6CJo 

1'1e r:ul ti:1le ran·-e tests for first , second, and ird cr '15 of 

1 "53 o.rc presented in t_bles 11·, 15 , and 16. The first and third crop 

~o: "'1risons (t:lbles lh and 16) she:: thc.t Atlantic ranked the hiGhest 

i.n :J'icld D.nd 1-;~s signifi:ur.tl~~ differer~t fran L;.J1ont·1n , Vcrnt1l , Ladak , 

~nd !!hizor.~ . Atlc.ntic r:.-kod the second hi:;hcst in table 16 but .. as 

not si::;nific:1r.t1y different fron 1...:-.honbn in tnbles 14 and 15 . 

Lo.l;o .tnn :.".s ei::;hth in first cron and sLxth in second and third cro'">s , 

respcctivel:· . lhPu.its ranked third, first , and second in t.'lblcs 1~ , 

15 , and 16 , rcsr>ectivcly . P.hizor.a ;:'ls the poorest ;ielding varietr in 

the three crops . R.wcer ::as fourtJ1 in first ::md second ere:> ·md fifth 

i.n tho third crop . 

fl::ml:ed v.'tl'iot<t1 JC,enns of the three crops conbined for 1? 5J are 

..,rosontod in t;·b1e l?o Atlnntic and fuPu.its ::ere the hir;hest yio1di!1[' 

VU'i<'t .. es ond liOre s i r;ni:icantly better than Lahont.?.n , Verna • r.. ... ct~. 

and PJ1izor..o , but .at fror· A-"53 , ~an~cr , and Stlfi'nlo . 1:arictic~ 

Ronror throu3h Ladak ::Gre si::r.ificantl;j· different fror !'.hizor,o . The 

v~.riHties i'.hizor·..:> and Loci::k t:cre the loc·est yicl <ling vc.rietics . It 

,·-,.s no·~d. t.!L:it .~-25~ . R.::n:?'er , ?.llff!'l~o . "'~.nd L1.hont~ r··m.lced third , 

fourt> , fifth , ~nd sixth , r>Jspectivel~·, , 

The r:ul tiplc ran.:;c t3st .:-:.nd the r"'r.J:ed v-:riotn.l :-:eans of the 

second ~nd ~~i:d crops for 1 50 are report9d in tt,bles 13 ~~d 1~ . 

!l~nr>;cr .. ,s the hi:;h.ost :·ic1diJ1£; nriet,c· i . t~ble 18 and fourt.~ i."C 

k0le 1" . Atl2.~tic ,-,nd L:litont.D.!1 ranked ~econd ::nd third, rcs:JCC~ively 

in the til:Crd cro,_ . ':c.rietia;; !:-nr;er t.'orou.;h L3dtl<: are si_;nif'ic::!ltly 

differon·t fro~ RLizor..:. r-nd D.ll"1its in t<Jle 13 <;hile Vcrn~l , k.d~ . 
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Table 14. first crop for~~e yields for nine olfalf e v~rietiet , 1958 , 
F-Field , Greenville F" r ' 

::e:\11 :·ields Le~st signi ficent r ,nGCS 
Varie ty 

tonn/1cr c nt the 5 percent level 
DJ.ncc>.n 1 s t.ul tiple RanGe Test 

Atlantic ~ <'' 
., • .-;.) a 

A-?53 :; . C>9 a 

DJ.Puits ; . 72 a b 

Ranger ) . 20 a b 

Buffalo 2. 97 a b 

Ladak 2. 91 a b 

Vern1l 2. 89 a b 

Lcllonb n ~ . 8? a b 

Rhizona " . '3?. 

x :; . 16 

F F . 1s•·~ 

sx .1421 

.:otc : c,ons i t hin the t.~blc follo,:cd by the s~.r-.e letter are no t 
sicnifico.ntiy differ ent . 

"'* Si3nificant a t 1 percent l evel . 
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T~ble 1.5 . Second crop for rc ·:i.elda fo r nine alf3lfa vorietieo, 19;·', 
r _ "!:' ield , ~rcer.v"i.lle :-'arr-. 

,!~icty· 

DJ.PuitR 

Atlnntic 

A- "5;-

P.n.n:;cr 

Juff.1lo 

L::.hor~::>.n 

L:~d".k 

Vcrn:tl 

~hizot ·~ 

·' 
F 

s-:-

:re~n '·ioldG 
tons l,cr~ 

":: C"') -. ./..-
:; . so 

J. J3 

3 · 3~ 

"l: ,..,,.., _, . , ___ 

:;: . lh 

J. 07 

; .r; 

~ 

~ -. 
Jh . <;2'"' 

.1139 

Lc,"~st si_:nific.:1r.t r~.necs 
at the 5 oer ccnt l evel 

DJ.nc11r.' s ::u1 tiple "'::m::;e Tos t 

3 

-
3 

'l. b 

b 

(: b 

1J <:: 

" c 

c 

ot-0 : . e~ns •·ith in t.l'le t.-,_blc follo c•.l ">;; t."Je snno letter U'C 'lO t 
si-;niflc-.ntl;· differ,.,nt . 

+•:• Sit;'1ifican t at 1 ~crcont leveL 
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l'1blc 1( . Third cr op fora(G yields for n:l.ne alfalfa varietie~, 1C"l5:; , 
- -icl:! , 'trccnville F'-lrr' 

:~~L. 11tic 

DuPuit:; 

P.~n or 

Lo.hont·m 

Vrr~.,l 

~.:- izo . ., 

•. ro.. ~ ' i0lds 

tvrl::./ 'lcr.:; 

.1' 

~ . u 

1 (1•) 

l. 77 

1. .54 

l. '5 

F 6~ . 73'") 

s': . 0766 

Le.1st si ·nific~nt r1nces 
"'t tl'r 5 :-''"!rccct 1 cvel 

D..mc.1r: ' s ulti ple ~''lC:C Test 

"l 

a b 

a b c 

G. b c 

a b c 

b c d 

c d 

d 

e 

.. o~.c : "".n~ i tJ in t:oe t~.blo follo· ed b,: tho s;• ,e 
r;i,:ni.fic--:ntly dlffcrcr.t . 
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Tob1e 17. Tot'Ol fon,..c ;•icld .Lor ni.<e lifalfn v-.rietics , 1') 5r , 
F-Fie1d , :Jrcenville Fo_rr. 

V".l'iety 

' tlnntic 

Ran{ler 

L~ont··n 

.hiZOI'lC. 

sx 

!-ie.:tn ~ lelds 
tona/1cr~ 

1 

'l . GG 

7 . 77 

? .1 ' 

·. -:h 

1 ] . J~fr'l'l 

• ~ "70 

t. 1 le .i'ollo .. ed 
~i ~nific:mtl~~ difi,...re~~ . 

Lo:t:Jt si . .;r.ific~nt r2nces 
~t. the 5 .,ore r:t level 

D..t:1c~r. 1 s : ul ti cle -.:mce ·:rest 

a 

b 

b 

b c 

b c 

b d 

d 

d 

d 

Ule c~e letter are not 



::able 1 ' , Second cro"l ior".2" ;,:i::Jld for nine ;:.lf.llfa V"\rieties , 175" , 
F-~iel , jreer.villc F~rn 

Variety 

R~ngcr 

Lahont01n 

Atlar.tic 

Hhizona 

DuPuits 

F 

SX 

.. e-:1n ;:iclds 
tons/ .?.ere 

f . • •) 

2 . '"'1 

:: . lJ 

0. 191 

Leost si,"' fic.mt runres 
Pt th0 ~ ~~rccnt level 

Duncon ' s ulti~l" R~ge Test 

a 

a 

c. 

b 

::. b 

b 

b 

l:otc : ,., .. 'lS i. thin t.'w t~bln folloc:ec' '1;• the sa.~e letter ar not 
si ;nific~.ntl;· C:iff,.,rcnt . 

"'' Si:;nific-,nt :1t l p<'rcent level. 



11-4 

i 0 lf' 1<' , ':"r.ird <::ro~ foro '0 yield for nin0 olfolf" V'lrie t ic::; , l C'5"> , 
!" _ri :)1d , vr<'C Ville "'.'lr: 

"(o~ffo.lo 

Atlc.ntic 

L'1110nb.n 

!AtPui ts 

hizc; 

F 

SX 

.. c·m ··i~1ds 

tens/ "cr~ 

1.7 

1.66 

1.(1 

1.37 

1.;'7 

1.11 

0 . 1~ 

Lc~5t si·~ific,~~ r~n~~es 

~t the 5 ~crccnt 1~~01 
IAlncnn 1 s ,.ul tiple .., '1n -.c !'est 

otc: e.,ns itr.in t1'c t' :)10 follo:l~d b~· ti10 n;...r.c lc-:t()r 'lrc '10'L 
.-:i:;::ifi~.,ntl; dlffcr"V}J. . 

Si:-~i ic ont 'lt 1 ?r:>rccnt level. 



D.tPuit~ . -nd ~·,izor;· ..,roduced sL U "r1·· i!". 8econd nnd third crop . 

'uff::.1o r nko1 t he >-t i :h~st 0 '1d did not sho· si.:nific•.nt difference 

fr;)l'! the next si>: v.o_riotic• L-"·cdi tel~· 1ftr,r it in t'lb1e 1" . 

45 

T'.1e t"·o crops co .. incd dat• :1nd !"Ultip1e ra.ngc test for 1059 are 

rr-oortcd in t;:;b1e 2C . The v-trl.ety 3uffalo pr oduced the hiGhest r-.ean 

J'icld :hile Rhizmr.:J. :n·oduccd tho 'loorcst yiel d. Ranecr ond Lahont:m 

c:ere second and third, rcspecti vel:· , :md t:ere sic;nificantly different 

fro:o D.l?uits and ?.hizor•· · :he V"ricties A- 25:? , Vernal, Lad:1k , and 

iAl?uits .:ere not si:>;nificmtl.y different "t the 5 percont level. 

TI1e ~1ltlple r· n-c t~st '2S 1pn1ied to ~he data of first , s~c nc , 

•!'ld third f ro .:c cr n ~-ields fer 1760 and ..,r,.,sentcd i n ta'::olcs ~1 , •o , 

•nr' . , . In co: .per in: first 1nd third crof)s \ t1bles 2.1 •nd 23) · 1n:;er , 

- ')5; , .,,d L:.hont.'ln r"Ylked first , second , and third, rcsryoctivel~·, i n 

first cro') :hi.le L:.:l1ont•n r•nked second and A- ~53 fourth in the third 

cro··. L •hont•n ·:c.s the hi;h<">st ;:;icldi nc; v·ricty in bble 22 and 

s~cr::rd :.. si:;nifL·nt di :fcrence fror- !:hizor, .:>.nd D..t?ui ts. The v·rie-

tiec JJ.1?uito, Rhiz J-- , nc1 L.od·.!< .:ere the l :·est .·ieldini~ v·rictics 

throu-;h ttle cr>tir~ ye~r . ff·lo a~ fift;, , fourtr. , ~nd t hird in 

tobl s ~1 . 2, , qnd 2:; , respcctiv'll;,. Atl:tntic 1::1s tl c fif~'l in t'blcs 

:'2 ~nd ?) rnd the sixth in t~ble 21 . 

!t•nkcd vo.ri et.:>.l r:eGns for the three crops cor:bined for 1960 are 

,...,resented in t1.ble t?IL P.~nc0r .. ~ith a me'ln of Co~6 tons ~..nd L:iliont'ln 

·.-ith '.( ~ tone y.>er :~ere h;:;d d~nific~ntly hi:;her yiel ds tban P.hizorna 

ond D11?uik. ':he ·riclds for L~dak , Rhizona , and D..tPuits :·ere not 

sirnific::ntl;· different . :Al?ui ts ··i th a r.ean of 4. 37 tons per acn 

··:.s tne "OOrest vo.riet;:· i'1 production . 



'I.1ble 2') . Total forace yields for nine ill'llfa varieties , 1'/59 , 
F- Field, Greenville Farn 

:.ean yields Lenst siGnifict~t ranses 
Voriety ot the 5 perc-,nt level 

II{, 

tons/acre lAme an ' s ulti plc R~>e Test 

Suff~o h. 5J a 

Rart('er ~ . 50 a 

L1hontan 4.43 a 

Atl:mtic 4. /;? a 

A- :'53 4 . 114 a b 

Vernal J . 'l? tJ. b c 

Ladcl< ; . 66 a b c 

IA.lPLlitS : .5 b c 

Rhizom ) . 2'-

x 4,09 

F ~ . ;':)~* 

s;; 
'· 0 . )04 

otc : eans -:!.thil" U'" to, 1" follo· eC: b:; tho s,,,e lett~r arc not 
~izni...:"icantl:.r diffcr'l.'1t. . 

, .• * SiGnificant at 1 percent lev 1 . 



Table ~ . First crop for· " y i elds for nine alf:Ufo variE'tie:;, 1C>Go , 
r - -icld . 'reenv'.U.lc l:'~r:-

R:J.nF:er 

A- ~sJ 

Vorn~..l 

!luffolo 

Atlantic 

P.hizor-.c.. 

lliPui ts 

F 

. ·n · i~lds 
tor.s/ ~_ere 

: . tt:; 

j . J 

2. ;o 

? . Jl 

J. C? 

.JJC'; 

Lc:--.st s i:r~if_c~t r~:c~ 
at the 5 perc0nt level 

D.mc:tn ' s .. ul t i!)le P~"n' Test 

~-

:. 

r:. 

:l 

b 

a b 

b 

b c 

c 

.ote~ : c~ns ·i thin t.'10 t~::.le follo. ·ed 'oy tiw 52! e letter ~rc not 
s il";Lific~.ntl;:t di~f0rcnt . 

Si..;nificant ~t 1 ;ocr ~c:1t level. 
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Table 22 . Second ~ro:' for~·:e : iclds for nine :JJ.f;:lf:; v::tricties , l 0 6C , 
f - !"ield, "rcemrille !<'l.r"' 

·v--ricty 

L1hon t "'.n 

Rnnr;er 

A-253 

·uffalo 

Atlantic 

Vernal 

L,_d;:;c 

RhiZOtC~. 

D..tP.Jik 

X 

F 

sx 

; .e • '1 ··ields 
t~ns~/ o.crn 

:'. :1 

". 77 

:' . 62 

:: .54 

2. 5J 

2. 46 

;: . zl 

l. ~) 

l.JJ 

"· 35 

4J . CJ3*~ 

. 2177 

LeQst si~nific~nt r~:e~ 
~t t'1e 5 norcent level 

Dunc<-n 1 s . ·ul tiple R.1n::;c Test 

a 

a b 

a b 

b c 

c 

::otR : . ""nR ·ithin t..l-w t-ble follo·,;ed by the sane l etter "l'2 net 
sic:1i:'ic3nt].:· different. 

~* Sicnific0n t -t 1 percent level . 



·r rict:; 

,, 
n~sr 

L: J10nt ,n 

J-.tffalo 

.c-~53 

A tl1ntic 

!ern(ll 

L~dal< 

:i.hizor· 

D.l?uits 

SX 

ote : c 
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Third crop for~rc yields for nine ~~f~~fa vnrieties , 1960 , 
F- ~iel'' , ::lrecnville Far·; 

. ean · iel_,s 
tons'' .er e 

,.... . l~O 

. :'7 
, . ?6 

., O? 
.J 

~.1~ 

: . 12 

1."0 

l. ~1 

1 . J? 

" · J4 

Leost s i gnificant r1nges 
ot the 5 ocrcent level 

fAJ.nc~ 1 s .. ul tiryle .=.anee Test 

a b 

a b 

a b c 

b 

:1 b 

b 

c 

1 " in +..;,c t~.t-.1.~ follo:1ed b~ the sar.o letter ~e not 
si·~n~ fic:1ntly di fferc:J.t . 

•• Si~nioi~~nt ot 1 ~orcent level . 



Table 24 . Tot~l fo r age yield for ni ne alfalfa varieti es , 1960 , 
F-Field , ?r eenville Fxr~ 

Ke~ n ;·iclds 
Least s i~r.ificant r~n~es 

'hriet y z: t the 5 .'crcent level 

50 

tiJns/ .,cre !>.mean ' s :-,ul t iple Range Test 

Ranger s . e6 a 

L:Jhontan 8 . 62 a b 

A- 253 8. )9 a b 

Buff~lo 8 . 15 a b 

Ver nal 7 . 96 a b 

Atlanti c 7 . 76 a b 

L..~d~k 6.92 a b c 

P.h i zor:t'. 5. 66 b c 

D.tPuits 4 . J7 

x 7 . 41 

F 2J . 87** 

sx . 92J5 

.:ote: . eans ·•ithi n the table !'ollo"!'d by the 5aJ!le letter are no t 
significantly different . 

Sieni fican t at 1 ~ercent level . 
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DI!>ct:ssro:~ 

There :.;as no si::;niftc•nt differ ence in yield due to r ate of seed­

in:: excent tl> e 1 pound r ·te differ ed significantly from 1ny oth,r , 1.1-

t.houF;h the y i eld fro· the 1; 'JOUnd r a te 1. 'lS slightly lo:cer than the 

other r-te:1 in nost ye·rs "ncl ··ould ::>rob.c,bl y be si1nific~ntly so i n a. 

longer cxpcrir.ent . _iolds fro!" the 1 ~ . 1:; , 16 , 1" , 22 , .:tnd ?5 pound 

r t es ·ere sir,il.or. The 1 ond ?5 pound r at es yielded , i n :; ye· r s of 

~roducti~n . '~ · '" 1nd ? 1
, '"tons 'Jor 1cre , r espectively . 

,ccordirl. to the b~vc r esults it oeCMs t!nt a 1 ryound r~te of 

seedinc c~n be expected to do abou t as :ell as ~ 2?. pound r 1te or even 

25 ::>ound r ·tc . These r esults ;:ere i n oc·rcenen t " ith t hose r eported 

by illi ·;r ~ :1 <'17) ~n in die ted no adve~nta;:e f or r :t tes of seeding 

dfc.li'1 over 10 pound~ '1Cl:' 1cre . 

:>or:c ;1uc." ic~tions st· t c t h1 t alfalf1 v1rieties r espond different­

ly to diffn•cnt r~tes of serdin~ . Fror: t his s tud0· , although R1nger , 

Atl:ntic , 1. - ~5::; , klhont·- , " d Buffalo ou t,;ielded t.i-J e r es t of the 

V1rictiPs, t 11e:· di d. so r · t hcr ur.ifor~;ly ot each r <te of seedir.::; except 

the 1 oound rotc r,nd tloer~ ;1:cc no J.p;orcci~ble di f ference in the most 

1:::r;ir-:.ble r .t c of seedin,_; for ~,__...,y v--:.riet .... . 

Tnc d1t.~ i n t his test justif~· tite conclusion th!lt no V').l'i et y 

sho;·ed ~ hi ~. i ncre~sc in ;'i.eld ··i th Jn incre.2se i n sccdinc; r J te :1bove 

10 ;:JOunds ~.1 thou::;h t':~rc ""S sli ght i"1cre· se in for.,~e yiel d for 

Dll v.'U'ietie~ ·. ·iHm ,c,or.o t'::•n 1 :J und of seed ''1S used. Thi s t es t 



sho ·od th • t ~11 vc:rieties res;>o:-tded equ~ll;; to the incr~· so of see di n;: 

r·te 

~ .2.f. f:.;:.!& .2.f. Seedin~r £!1 !1.::!21 Intensit." 

~ lli?£.1 .!2!:.: ~ 

The effect of r•ten of seeding on plant intensity .,nd root dry 

t:ei;;hts ··ere st•tic.tic:lll~- hichly si::;ni.:'ic nt . 

:-!1e differences in st~.nds bet;reen the ;:>lots seeded at different 

r•tes of seeclinc sho· ·ed that r:ener<J.lly thicker st.JJ'lds \terc obt.•. i ned 

fro.1 .i.;her rotcs of seedinr, . Lahonbn , Ranger , ;:nd A- 25'; :·,aintained 

thicker st·.nds ::hi ch ;·.ny be ~ttributed to the pc>.rticul<'.I' rate of sced­

i>'-t; inctcnd of to v:'.riet:ll difference . l'oc·ever , it is ir.port<1nt to 

note in !ltud;,·inc the effect of nte of seedin~ on pbnt intensity an 

even seedin:; should be insured to obtain occUr:!te results . 

'i">e aver~~:o .-ei<;11t of roots fror differ er>t plots l"·.s rCJ~ortcd to 

st:.l~- • Leasure of the efcect of seedin~ rote on the individu:o~ pl •nts ; 

the he:wicr rates of seedinc resulted in o;;:dler pl ants . 'ille l.r,divi d­

U<:!l roots of Lahont'm 1:ere S!·1:lller than those of the other v:~rietics. 

'It. i s sug•·ec.ts tlnt t he differm1cec i~ yielt' of roots bet ·ee Lahont:n 

J.nd t.'le other v~rietiez ~:ere due to the hi gher average stand of 

L.c.l'.or. t·r ret.:>ined nfter 4 years . This stud.)' ngreed ·.,i th t."e rezul ts 

obt ained by · .. illard (1~33) . 

On the basis of this experi.,ent seedinc; ntes fror 1~ to 13 

pouncls of r:ood -:u~.li 't;' seed per ~ere ''auld ~ppear to be sufficient to 

insure ~ r:ood productive stand . It i s believed that 10 to 12 !ell 

esta:,lishAd pbnts 'ler Sr')Uare foot ·ill r,ive :~ eood y i el d. ?en to 1; 

pounds of :;eed G'"· Ve -:-7 . 1! "ver.,~e nunbcr ot roots !)er squ~e ;r~d . 
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Ho• ever, a :ror d of caution i s in order . This lou r a te of seeding 

shoul d not be used unless sufficient care is taken to prepare an i deal 

seedbed. The final stand is directly de:oendent on the condition of 

the seedbed and the viability of the seed. 

B~cterial ~lilt Sh1dy 

lr.ryortonce of J:::octeri~.l !ill 

Inv~ sion of an alfalfa stand by b;;cterial dlt is USU?..lly a gr ad­

u,, l process a."ld ~·ield reductions are seldor: ma rked before the third 

md pro0::bl y the fourth yeor . :1m-rever, under conditions tha t "re 

p·rticularly f o.vorable for the advance of the disense , yield reduc t i on 

m.\Y occur earlier and in nuch ~ore severe fern . Peake and Cormack 

(1 55) st.-, t ed tha t in the early stages of infection in the 3 year old 

s t.-,nd over 20 percent of the plants t·rere i nfected Hit.'> nearly 90 per ­

cent of the pl an ts infected by the sixth year. Other uriters ae;reed 

on the advance of the di sease under suitable condi t i ons . T,ysdal and 

Kiesselback (lo41) reported tha t 2 years after pl ant ing there Has an 

average of 6 percent 'rilt uhere f avorable condi tions ''ere present and 

1 percent in the field trhere conditions uere no t suitable for the 

i nvasion of diseas e . 

The r esults of this study emphasize the inpor tance of bact erial 

:1il t as a major linitinr, f actor in the production of alfalfa . Before 

~l i s diseas e bec~~e established in Ut ah alfalfa pr oduction from most 

varieties :-ras usually s atisfactory and the stand could be maintained 

for ,.,arw years longer t han a t t he present time . As indicated by the 

fonr,e ••i el d dat - ryr esent ed , more t.'Jan half of the varieties used in 

this t est sho:·ed serious r eduction in their yield and maintained a 



:>oor st:md in the third yc•r o. tl1e test . These results indicate t hat 

pl~n tinr ilt-resis~nt v~rirties should be nore profi~ble i n irri­

.:•ted ·.re~" . 

Vo.rictu resi~t;>.ncc to ·,oc t cri l ..:ill 

The d3ta from t h i s v·.ricty test ~-:ere in agreement · ·i th t ho se r e­

ported b:· 1oll0\rell (1945) J.nd Jr •ndfi el d (1945) . Fro!" th i s tes t the 

varieties Du~uits, Rh i zor" , <nd Atlanti c proved susceptible to the 

~:il t disease ; tl1ey sho;~ed ' 1 rr~ed r eduction in yi eld in the third 

year . DuPuits reduced b:• half i n 1~60 . Atlantic pr oduced l. 2 tons 

per '!cr e l ess i n 1960 tll;m i 'l l 0 5q , ·:hile Rhizol"..a produced 7 . '; tons 

per acre i n 1958 compar ed to ; .7 tons per acre in 1960 . Besi des tl1c 

yield r eduction, these vorictics cave ve~J poor stands and maintained 

the louest number of roots i n comp.:>.r ison to the r est. Thin study and 

the observations agreed .lith other reports , Peal(e md Cormack (1955), 

that the reduction in yield of these varieties is obviously due to 

their hi gh susceptabili ty to the bacterial 1-:il t disease . 

The vari eties A- 253 , fuffalo , and Lacl'lk ranked together and 

sho~ 1ed slight reductions in yi elds . They ~rere moderately resistsnt to 

bacterial •.:11 t di.sease . Buffalo and A-253 produced more than Ladak 

and had ver:; sl"all drops in yield. That nay be due to the climatic 

conditions r a. ther than a diseose effect . fuffalo Hr~s developed by the 

l' .s. D. A. tl!ld tlle Kansas Agricultur al Exnerirnent St a tion 1:ith a ttention 

bei ng given to bacterial t: ilt resistance , In this test fuffalo did 

not drop off r apidly i n the t:drd y~ but probably :rould i n 3 lont:er 

ti11e . Peake and Cor. "Ck (1~.55) stoted th~ t w f falo dropped off 

r apidly durin t he fifth ~nd sixth ye~r~ . A- 253 ;:ith l ess r es i s t :mce 



background to ::11 t dise1sc dro;>;>ed off r:or c thnn Buffalo durin{' the 

s:'.ne .-,.,rl..od of oroduction . Ladak -.. ith s.:>t,o-,rhot less susce!)t n ilit;r 
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to bcctcrbl ··il t t.'nn Atlantic shm.ed nor e decrease in ::ield than 

'CJ.ff. lo r.d -' - ~5; . 'This M'lY be due to the :;eal:eninc; of the r esistance 

cnarc_ct.~r as a r esul t of crossin' 1·<ith other alf.~lfas . 

Th~ v--ricties Lahontan , Rant;cr , and Vern.1l " re hir;hly resistant 

to bacterLl · i1 t and : air.t.1ined t.'lC best stands durir.: this stud;)· . 

:bese v rictl-,: in rcs~ectivc order ·:ere leas·~ ir.:.'ected .rith ::ilt 

dise:-.se 1nc~ h."'d n louer !)Crcent·~-~;e of in ectod pl:tnts .. 

L. horkn ~roduced dr;nific1ntly better during l')GJ th1n ~ny other 

v;-riet:· ·,xccnt -~n~:er . ~1is ·.:as due to the r Eist:mcc • ·hich this 

v::.rict:· nns for :·il t di!lc"sr end its ado;'t: tior to the cnvir annent and 

lBn~;~1 vf ~ ... s;ol"! . The d:tt~ indic:"~te th.'lt Lnh nt"n ranked sixt!1 during 

tho fi::st :·c~r ond second durin,; tl:e thirJ year . 'illis 1 1s 'J!'Obabl~ 

due to tl: f~ct th:lt Lahonton :•cr. -,orco ~crsist-nt in '<ermine; '\ ~ood 

~bn~ t:1on t. c rest of tile vcrietic5 . :he dot.. sho•·ed alno th:tt 

L".hort n :Jrc'\ucecl hir;her in the second 2.nd thir' cr op;; of ever;' ye.-r . 

Thi5 "":':' be cttrituted to its 1uick recovery qnd fa~t :;ro"th f llo"ing 

cu ttin·: . ~.cnr:cr sho::ed re3i~t1.ncc to the .;il t Jiscrrse and r a.nkcd the 

bi;:hcs t ir ~r duction for tl.e three yeDrs of tre stc~c(· . :his V:Jriet~· 

is co•·.·.onJ.:' recor.:nended for ;;t.'lh becnuGc of its r esistance 'lnd high 

yicldi•1, ~bi l.i t 0 . 

'i'hc v•rict y ·:crn'll r~nked cixt.'-1. in tot·•l ·reduction for three 

;·<'orn . It h d the lc2st w.ount of Qise~.sc 3f'.o." t.l-tc nine "11rieties , 

houever , it did not ··roducc as hi~h 'lS Laho,.ton ond ?.an:;cr , bu t it . ·as 

si.;nific:ntl~· different fr,,r, five ot."ler v-u"ieties i n tho ncrccnt ·c:;e of 

disc·scd 1bl'1 t E. ':'his v·r'\.r.t" did not drop off i n the third ye~r , but 



5h 

5li .. ht i~.cre ".Sc i n •)r oc;uction . 'illis "rob<!bl;· is -c res".Ilt of 

r· i~r;ss --nd :'ilt rcsist."nc~ . T'nis v .,riety 

.~-,..,·co "r orise '-'ut did not :ivo h i t;h ~·ields durinp, the period of this 

t C'!jt . 
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SUMI·:ARY AilD COiiCLUSIO::s 

Throe year ' s results from seeding nine alfalf~ varieties Pt nine 

rates of seedinr-, r<1nging from 1 to 25 pounds per acre , <rer e studied . 

This experiJ•,ent uas used to deter rine the effect of r ates of seedin<; 

o.nd bacterial nilt disease (::orynebacteriur; insidiosum) on forage 

;rield and plant intensitr. 

The forage yield t est indicated that there Has no significant 

increase in yield for r?.tes of seeding :~bove 10 oounds per acre, al­

though there uere sr.all yield increases t<hen seeding r;;tes •.rere in­

creased. The response of all varieties ··as siMilar and there •.;ere no 

si~nificant y ield differences favoring the most desirable r ate of 

seeding alfalf." . R nger outyielded the rest by ver>J siMilar incre:J.ses 

at all rates. 

Sir;nificant differences in nuMber of roots and root dry ueights 

for the varieties and r ates of seeding \·rere found . There uas a pr o­

gr essive increase in the number of roots and a s i gnificant decrease in 

root dry t·:eight s the seeding r 0.te increa sed. Lahontan ranked the 

highest in tl1e nm'lber of roots and lo;:est in root dry t·rei ght, " hile 

Atlantic ranked the lo::est in number of roots but the highest in root 

dlj. t:eight . 'n-tis ·.·as due to the fact that heavier r ates resulted i n 

~~icker stands ~nd sMaller roots . 

Root synptor.s of bacterial uilt ·.-rere evident in Mos t varieties i n 

the experinent . Lahontan had the le~st mean number of infected roots 

and D.!Pui t s ·:as the rost sever ely i nfec ted variety. Evidence .:a s 



found th: t L.,honbn , P. .nr.or, '!1ld Vernal nroduced hiciler forage yields 

in the third ye"r due to their r csist 1.nce to bacterial u il t disease . 

The forar,e yield of Rnnr;er 1:a~ hir,hcr th:m all other varieties in 

t. is ex:>erir.ent . L:Jhonbn r "nked fourth and npC>ear ed to be uell 

nd".pted to t.'w lenc;t.}] of season in t hi s crro.1 . Varietal yields of 

ry.ll izor·." o.nd DuPui t s uere cinilar durin8 th e study :o.nd both ucr e highly 

susceptible to ~: il t . Buffnlo , A-253, ~nd L.1dak r anked f ifth , second, 

end seventh in their total yields , r espectively . They t:er e modera tely 

rcsistont to bacterial · :il t . 
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