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TrrE ESFECT OF CERTATN DrsEAsEs AIID rllsEcls

ON SEEÐ SEITI}G TN ATF'ATF'A

T}ERCIÐITCTTON

a problen of great Ímportanee to the alfalfa growi-Eg irdustlg 
.,1.,,

l¡a Canad¿ and tbe Ü.S.A. is the produetion of alfalfa seed' Prodnction

Ls urited to certafn areas in the &Etern II.S.Ao and üte three haÍrLe

Þovl¡ces of Ganade. Scarelty of aLfaLfa seed a¡d. the eonseqnent higb ' , :,; 
,,

',t-t, -'-t.t,'

trrrlee have }l¡lted ttre forage aereage of alfalfa, (9)r O5).

GenetLe faetors are kro¡va tø affect the seed yÍeLð of lndlvid- ""'¡.'' 
'

uaL alfalfa planÈs. VarJ¿ti.ons in seed yields fron year to year have been

att¡ribr¡ted, to suah faetæs as'weather, f.aseets and dlsease. The i'nvestl-

gatioræ reporüed bere were begun 5n 19119 to provide add'itíonaL fnfomation 
ì

co¡¡cernLng the faetore affectl¡g seed. proùletion in aLfalfa. '

,
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REqIETT OF LTTE,RATURE

Factors affeetÍng seed setting in alfalfa have been a sub-

Ject of investigation ever since the erop attained. economic irnFôrtance.

I¡creasing attention jn reeent years has been pronpted bly thç contj¡lra1

decrease i¡ alfalfa seed ¡rields j¡r the maior seed producíng areas.

Genetic and. envirorrmental factors have been dea-lt wÍth erbensively.

Irhmerous Í.:srestÍgations have been concerned with Ínsects (beneficia-l and

injr:rious ) and di.seases.

Genetic and. ernriroanental factors

Kirk (1?) for:nd a pronounced and progressive reduòtion in

vigor of the elfa-lfa plants ¡mith eactr generation of selfing. Ttre mean

yield of seed for second generatÍon selfed li-nes showed a marked decrease

as compared with the seed fleld of tlre corresponding open-pollinated

strains. Ile indicated that controlled. po11ínatÍon iuitb selection in

self-fertilized. lj.:nes ¡iuhich díd not show decreases Ín ¡ield' nay be

utÍlized in a systornatic breeding program.

6arke and lfyer (ó ) found that nany plantd had a hereùita:ry

trait of producing a higb percentage of sterile poIlen r¡nder varied

em¡ironmental conùitÍons. ltreír investigations indicated that plants

had to be tripped to set seed.

Bol-ton and Slyer (2 ) found that nu¡rber of fIo¡rers per racerne

and mrmber of seeds per pod. rirere heritable characters lúrich affeeted seed

yieLd.. High temperatures were for:nd to promote greater pollen growbh

and better seed set.
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C,rar¡dfield (11+) for¡nd that nod.erate aír terTperatr:res, 1ow hrm-

idity a¡rd 1ow soil noÍsture were conducfve to the storage of hÍgh organic

resenres, resultÍng in physÍologÍc¿I conditions favorrrable to. seed setting.

Tlsrlal (33) mentions that higþ soil moisture,is not an

inlrj-þitÍng factor in seed production, unless lodging results'

Jones and. Olson (16) for:nd that cross pollination of hand

', Silversides and. Olson (26) showed that ttre mechanical devices

rrcart fnr. tÏ.innin s ïfere not effectíve in Í-ncreasÍng; thq¡ used for tripping a]-fa].fa fli¡wer:.-
:

seed. set. The increased trÍpping of the ¿rtfalfa blossoms by these

d.evices was offset b,y the d,anage caused. to the plants.

Southrvo rtr- (27) outlined. a method. of producing a higþ seed

, setting alfa:Lfa which rmas both self-tripping and hig!¡ly fertíle. He

c1ossed Med.icago sativ¿ irith M" þprilir¡ar a self-fertile seed setter.

I $re variçty lvlaesel originated from this cross'

: trlyer (12) outlined. a ¡rethod, of breeding for increased seed'

setting by rnaternal line selection Ínvolvi.ng a four-ye¿r cJrcle. Plants

i 
ïrere scored ln the second and thj¡d' yeaf for d'esirable vegetat'ive

characters and d.ensity of seed pod.s. Plants wÍth a poor score TÍere

dlsca¡d.ed.. TLre seed. obtained. in the for¡rth year rilìas used for a¡other

cycle.ltlevarietyFeraxuasd'evelopedbythísmethod..

Tfsd"l g! g]. (31) reviewing tbe U.t,erature on the different

I *ethods of alfalfa breeùing stated. that the principles of breeèing alfalfat

with some moôifications lrere essenlbially the sane as those uhidl have

Tvsdal- and. Kiesselbach (32) suggested the use of selected
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clones of high conbining ability and tr-igh self -sterilíty for the prod-

uction of trybrid aIfalfa. lhe best double cross seed r¡ou1d be made

availabêe for conmercíal utilízatj-on. Natural íntercrossfng of selected

clones yould result in the foruration of s¡mt'Ìretíc varieties.

Stevenson and Bolton (28) stated that setf-tripping alfalfa

plants have lorir forage yields and, should not be used Ín a breeding prograno

Bolton (l-) indicated that thene is a wide range in the com-

bining abiJity'of ùlfferent al.falfa plants. He outli:red- a nethod of

g.agalfa breedÍng using disease resistar¡t stoclc. Self-tripping plants

would. be dlscarded. The remaining plants woulcl be rated for self- and

cross-fertÍlity. progeny of both selfed. and crossed seed, r¡¡ould. be grown,

a¡rd ín the selfed lines, plants with r¡ndesirable genes r¿vouLd be eli¡n-

iiated. Corrbining ability of eaeh plarrt i-s detæmined. from the progeny

of the polycross seed. Progenies gronn from the segd of plants crossed

in all possible combinations would be used. for the fínal selection.

lysda1 and 6'a'dall (la) outlined a slieþtly di.fferent

method. C,lones selected for such deSírable characters as high seed'yieId,

high forage yield, bacterial vrllt resistance, cold resistance and potato

leaf hopper resj.sta4cer are allo¡red' to intercross at random, polycross

seed, being obtained. Progenies are then tested for low sel-f-fertility,

high seed. yield and high forage productivity'

BenefÍcia-1 and iniurious insects

Tysdal (30) ne¡rtÍons that Megachile and Nonia bees are the

most efficient trippers of alfaIfa, uhSJ-e honey bees are rather poor

trippers. Weather cond;i-tions and insect visitations determine the seed

set of aljalfa.

r ,:.:
..:::
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f,eJeraoe aad 01sæ (ã) noted tbat brnb1e bees vere effiel.ent

polllfaatorc of alfalfar t'rlppfag most of the bloEsc@r visited. Eoney bees¡

høwever trtpped ver.¡¡ f,ew flotrErE. 
.

f,aoûles (18) foro¡d a eo¡relatf.on betreen the presenee ead

aruber of &æg&¿¿g aa¡l alfalfa seed ¡et. Ee Etatee that tenperatr¡re rlag

foud to be the noet f4ortant faotor l¡f;lueaelag f:lsect aetlvtty and trfp-
ptag of alfalf¿ blosc@s.

Eolton aaËt PecX (a) U¿foatedl tÞ¿t, Ln üortbera Saekatcheweu,

bunf-ag øf aLfelfa tLelds m rhleh appreelaÞIe anou¡t¡ of lygp¡ buga rere

present l,¡ereased the eeed ¡rle1d.

tra¡e ad Vansell (15) s:taf.edr that honet beeE a¡e lnporËant

trfppere La alfaLfa seed ûleldE ln the Delta traet of ftab.

f{àPeell aad Eottdl (96) noted that bæey bees trould worl al.falfa

fon pol.lea tf copettng sou@es (clovers, nrætard¡ tbLstleE) yere abEæt.

Otùellrrtse thef were note apt to eslleat ørþ aeete¡ ftø tåe alf¿lfe.

GaflgeÈ (4) fø'ud tbat the use of l¡seetLeideg :Lacreaeeê a^}f,-

a.lfe seed ylelêe nhere lygus bugo rere a fector. Ee obta"f¡ed a y!.elil of

17ã pErmdle pe! aere frm t¡eated plots conpared to 66 pouds pen aore fÞeu

rntreated plots. He fotod that genotypf.e dLfferenceo flere related to alf-

alfa eeod pnoductloa. I!.elds of clona"l lj,nes rangod'fr* n fo /¡.Ç1 poruadts

pêf aCIêo

Drake (8) aoted that Ìrltdl beeE rere Dore efflcf.eut poll!,natore

of alfalfa tbaa are høaey bees¡ Honrever bmey beeE rere lq¡e a@erøBg. Ëe

forud that the efflefenoy of polltnatl¡g laseets ras dtorùledt a¡å gemetl¡es

trebleel by lapreved enltr¡raL praettees. llgheet ytelile Fere obtalsedl vhere

the enttl¡g of the ftrst @R@I) of, þ¡r vas staggered at I to lO day f¡tervals

t.:

lt.
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to ertend f,þs þfsf,flrg perl.od. A ten pereent DEt dust ras eppLte{il to t111 :

frJurùous l¡seeùE.

WfJ.son (3?) foru¡d tb¿t oe protl of DDt ard elgbt orn¡ees of

ehlonf,ane per aerê garre ver¡r good eæt'rol of lygËs br¡ge. Slgal*leaat Le-

, @reasêE ta yleXtls of, a.lfalf,a geed rere f,ornd ln the l¡eêctlalde treated t. :.

^ '.:t1' 

l: ''

¡tlotso lhe f¡seetlclde dltil aot affeot the popuS"attou of the ¡naüaaterso

Ilel{abø (nl Etateg eraellæt eontrol of tbe eo@g¿ ùlJæfoue

, l¡seets of, alfslfa ts obtal¡€d f.n rgetern 8a¡ada by .lrhe ap¡t'LleatLøn ef, 
::,::.r.i
,:.,,:..t:,

three qrq,rters of, a poud ef DDf per a@rer before flLouerLrg beeøea gø- 
" 

'.',"

eraL

DiseaEea

ltqDonald (el) stated tbat baoterd"al nüt ts foød tn Ue¡ltoba
í

but eo far b¿s aot reeu.lteril t.n stgptfl.caat eroB loeeeeo Psedooe.zlza 
;

ng+l-oRd#fs tu not !ËrTr tnpo$¡1t. 3f.a-ek st€@ is pre,vale,nü fa tbe Provlaee

egpeo!.ally te the seedt pnoðaefrg 83e88¡

Ghere¡rLck (5) reporto th¿t erom roÈ¡ a strata of EþÅggg@å&
i

.g¡gglr rbLeh'attaeke both alfalfa aad $reet clover, l¡^f,ltete a heavy lose l

æ alfatfe ta Hqntteba,. ãe fìrther statee tbat bLoEeø drop ta alfalfa¡
' ì:.ì. :--;

prevalent ta lfa¡ltoba and freg_raentll resüljf.ag Þ f eæpletê faLlure of iË
i .: .

: :' : :-.:., seed, set¡ uay be eausedl by e epecles of åLtggggËÞ. i,..:,:i:

gt¡rryttve ðefojll.atlæ ard dLeeololatlg 9f hay slgps. lhe dieegse ï?s

, forotd ts be noet sEvere dhrrlag eooL uoiet seathsr. lbefr ùavestigeti.ons r ,,
ì i::'ifitr"'

i'''';;'.
I

shoued that the optfnn teuferltlre f9n Cfqrt! -uf !h" pathogea t¡ cuttrre

nas 21 G wlth a ¡raûge of 9 0 to 3O G.Of 4 Ugttloaeo s¡reef.es testedl, (S.S¡ts

lpr ü1 lFfqlif¿, U, f4f?!g,î4 & grthgûf.çaì $ fa-leata sag foud to be ,

the nost registant to Bf¿ctsþ
ßoeppen (19 tegted several varLeties anê speoLes of, alf,aXf¿ iri':r"'
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for resLstaþce to pfÆgg .€!4þþJg. Â ptcnt select!'æ of l¡dak whleh

tras resiEtaat to ¡:ust also ethlbtted btgh reelstalroe to Bl¿ekst€t

cqs¿eh (?) fl¡ Etudl.es @ Agggg.bf$g lnperfeeta Peck¡ statedl

that the patJrogæ naE both seed aËd, soLl botre. Gool noLat eeladLtLæs

rere aost favorable for df.sease develo¡nelrt. frew f.uproveð Geresan aeâ,

åraean ¡rere most effeetive la seedt tneatûert of alfa,If,a. the ftl¡gBs t'a

the soLl disappearedl tro ¡rea¡s after the soLl rlaE ploweô. [o blaekotem

ûas fs@u¡l ln tbe Eo!.l sf vlr.gÞ ptúlrles, r'f.rg!3 soods ear fteltle YLth

oeresL crop rotatf.ous. The fr¡¡gus perslsted ø dry st@s asd' leares fe

j years a¡d. æ alfaLfa seedl f,or th¡ee ¡rêâreo Be foud that tt lowered

the forage ¡r!.e!d. He reported c¿Ees wbere seerit yLe1ds nay h¿ve been dle-

creasedl beeause of Blaok st@.

Reitz, (25) tested lO va¡ieties aad spoef.eE fs þoth fLelet and

greæÏrouse fgç ¡eELsta¡ûoe to BLack stø. !{eÉfea8g ËutJ¡ehtga ras fooê to

be the most resista¡te Tbe eøeroLal va¡letLEEr l¡adak anct GrLm rere

t'h1ilil aadt fsurth l¡ oråer of resl'stanee.

Steveasso (2S) stated tbat L@rntty to Blask stet bas not been

foradl a¡¡¿ lt geæed probable tbat a btgþ dlegree of reElEtaace uay be dl'f-

flcr¡.lt to obtaf¡.

. BLg.s (10) f-a prellntaary s¡Ða¡f tests rrltih sbætoals to ooatrol

AEeoebqtq abel¡nssebl.¡- Earter, ø a variety of olra (Etbteegg 9gS19P&Ê9-&.)

foudl that Feruato gave hLgber ylelds sf uarketabLe pocls aad J.oser êefoL,-

tatiæ ratlî'gs thaa spergoa, tr^üe sulf\¡¡', trlbasLe oopPer flùfate and Bor-

d,eau rqfrtrre¡ Eowever, even o! the Fe¡mate treateril plots the dLsease rras

Eevere aaå coatrol was Bot eoasLdterd satiefaeterT.



B-
l[itcheIl et a]-. (23) eEperimenting with sr:lfanilamj-de

derivatives to eradicate leaf rust, found that sulfadiazirie as a spray

was the most effective. The ni¡imum effective concentrations was 0.1

percent sulfadiazine, A concentration of 0.1+ percent sulfadiazine was

toxic to the wheat plants.

i .''.,
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MATffiT.US A¡üD METHODS

10r.9

Var!.ous exper!.uentÉ flene os¡dr¡ctedr oüd obeeryatLæs nade

eoneeruLag faetors affeeti:rg geed settlsg t^u al:falfa. lrenty-three }l¡ee

lfere testedt for Eeed ad forage ¡rle]d. À eegf¡g erperüeat vas oonèuate'cl

!¡ rhteþ bees were Bsed as pollf-aators. The effeot of Black Eten oD seed

yleld a¡¡d total plrnt relgbt ras clete¡mlaed,. 0beervatl@e rere nade æ

tbe ntnberg a¡d effLclency ef poltLeatl¡g l¡Eeets present anå øthe æ- ::

tæt sf tlanage caused by l¡iurlous l¡seetg.

lestlEÉr of ltües for Eeed andl -forasE, vieJ$

lbe ll¡es used fo! thie stuily ord.gÍ.aated fnæ a aErsotïr es-

tabl-Lgbetl L, ]tgil, eonslstLug oî 25 llaes each of 25 plaats' Plants uere

ratedtfo¡pgeedlsetl.n1946a¡¡itL9l+7.TÐ,L947tiweaty-tihreesrrylerlorEeeril

yreul3g plcnto were Eeleoted. ltro racæes of eacb of these plants uere

self,-¡lollf^natecl. Both open-polltaated ancl gelf,-polllaated Eeedl was ha¡-

vested fræ these PLaats.

Âtr 13divldual plaat nurserlr waE establie.beð fren tbf.E Eeedl 
.

l¡ lg4g. fhe næset¡l. was a spllt-plot ra¡døized dteslgp nttb four replSoaüÊ¡.

Ibree plaats of open-polllaate¿t orrgrD andt tbree plants of self,-pslllsatêd

orfgla of eaob tt¡e forusd tbe naLg plots of eaeb replleete. Spael'sg of,

plants uas tbree f,eet þ th¡ee feet.

pl¡nte sere ha¡vested ladividu¿llry at naturlty an<l total cby

velgþt per plant take¡r. Plants core threshedl anil welgbt of clean Eeedl waE

recorded.

.t:f
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Caging exlgeripent with honey bees

Deternri.natj-on of the effectiveness of honey bees in po1-

linatj-on of atfalfa ïras one of the objectives of this experiment. EValua-

tion of lines as to selective pollinetion by honey bees uras to be eonsidered'

For this pu.rpose a cage, constructed of hardware eloth over a wooden frame,

ups placed across one replicate in such a positíon that it enclosed one

open-pollinated and one self-pollinated progeny plant of each line. The

slze of the cage was 72 feet by 6 feet by 6 feet. lttis cage a,1so provided

space for a bee hive at eaeh end"

Visitation by pollinators began about 7 days after the fjrst

sign of alfalfa bloon in the nurserTr. Or this date (June 18) tlvo colonies

of bees ïrere:placed. i¡rside the cage. Each colony was provided u:ith two

entrances one to the outside and one to the inside of the cage.

h" cû the colonies dw-jndled and was removed on August 11.

Ttre second colony was norma-l- and was retained til1 Septenrber 116, at utrich

time hawesting operatíons cornmenced.

Bl-ack steni symptoms were first noted on some plants in the

nursery at the beginning of Jru¡e. ltre disease ïras prevalent througbout

the nurserv W the end of July. ï¡dividr:al pIants r¡ære rated for a¡rount

of disease on a percentage basis. Plants r¡¡ere rated for B-Lack stem on

both sterns and. leaves on August th-16 and on stens alone on Septernber 7.

ThIo hundred plants of open-pollinated. origin were used to

d.etermine correlation coefficients to show the effect of Bl¿ck sten on

seed. yÍ-eId. and tota-1 plant weigþt. trn calculating the correlation co-

effícients the percentage ratings of the amount of disease on each plant

were transforred to ¿egrees, ie. percentage (p) = sine? þ. (Fisher 11).

i1ì:

sten on seed ¡rÍeId and totaL
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Pol}lnatlns lngectE

Observatlons were nade on the relatlve populatlons a¡ffl

effecËiveness of the insect polllaatore la tbe aurserT.

Iaiurtous lasàctF

TiEua-l obeervatLong $ere nad.e on the relatlve aræber of the

differeat ld-nets of lnJurlous laseots. To evalu¿te the danage eaueed by

elover seed chaleld, feru rêGemosr fros eaeh of El¡ plaats talcen at

ra¡rd.æ sere eolleeted on Augr¡st 18, aail counte of dtanagedl asil rædlanagedl

geed were takeq.

Ans-lvsiE of dat¿

Gorrelatlsn eoefflolentp antl anafysie of va¡f.anoe sere ðeter-

rnif¡,e:*. accoreiliag to Gouliten (13)r and transforn¿t!.øn of frequenoLeo a,c-

eordiag to Hsher (ll').

le50

arpetl,Lneats 1¡ 1950 dealt n&tn$r $ith the use of fungLefôee

t¡ tbe control ef Blaek stem. Aa erperlneat to determl¡e the ef,fect of

DDI oa lueeets and geedtr set ras eonduoted.. Observatf.€Es vors nad.e oa

poAHnatiag i.nsecte and t'hetr bsbltat.

EffeeS of, frnstcldles øn Blaek slen and. sge# .T+flil

lbree fugfolde êusts sêre tegteð as ts thelr effeetlveness

l¡ esatro'tllag B]åßk gten a¡dl f^acreasing seed ¡rleld. thelr aetlvE ls-

gredlents aadl emposltlon ar€ eE foIlørg¡

Trade aa¡¡e Pereentage of CønPooLtlon of
Aetlve Lndedlente aetive fnsredleatE

Fernate

llror
!{ulEottl su}fin

19

7

95

Ferrd.e itlnetbyl dlthf.o carbanate

Îrl-baBie eopper su.lphate

su.Lfir
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fh€ neil River f,Losd øî LgSlaecessltated tbo transfer of tbs

experLnent frø the llniversf.t¡r of Ua¡rttoba fiekl plote to Te¿lo¡, t{anitoba,

45 nlJeE [.]¡.W. of Hinnlpeg. A, 4 aere flelct oî a 3 year olel stand øf, Grfm

alfalfa, rhleb had yíelileil ÐO pormds of sEed tr'sr aere tE lg4g, was selecËe¿.

The ef,feet of addltlønsL Laoor¡.lu ln the fsln of o1él a.Ifalfa strav oa the

frciËlenoe of Black Etæ rras ¿lso testect. A split-plot d,eolgo nas ased rtth
funglelrte treat¡¡ents eæprf.stag the ma{e ploto. Aclcllttonal laoou.lø (Lg pouode

of alfalfa straw) was spread orêr ono-bå-lf of eaoh moir¡ ptrot. lbe experLnæt

was. repl,loated /* ttæs and oceupf.ed ao a¡ea sf 2 aøtas.

Eeav¡¡ dw every nfght a¡¡cl eeoasional ral¡s nade reekl¡r eppLl-

eatlon ef, the fugfeltlesno@essar¡r. Åppilloatlons eomeneedl ra.û Jt€ 3gth asril

endtd Âugnst 16. lro¡ aaÄ sulfi¡r uere applld at tbe rate sf 30 pouds and

10 pomdlo por aere respeetlveþ. lbe flrsÈ applleatlrü @f Fetnate at t'be

rate of, 3O poucls pêr aere rEsulted i.a sllghÈ burlalag of the lcaveg Fo the

¡ate sas subsequentl¡¡ reduoed to 20 pomdls per aere.
\ Sanples of pl.aate fræ the dl.ffereat treaheatß rrero taken oa

JuL¡f 15, fahy n, Ar¡eust X5¡ August 24, elrd. Septenber 6.

A 4 square rocl sanple of eacb sph-plot uas ha.rvested at natur- 
:...,:.,.,.

Lty. fhe alfalfa was threshed ard refgbÈ of elea¡aed seed reeolded. ,;,..-.

Effeot of ftnsicLdes æ leseot Boor¡.latloas "'' ''

le¡r $¡reelro nitå a 12 t¡oh lnseot net nere oad,e oa eaoh treatr 
,

aeat l.n all repllcates on¡ the followtng d¿teE¡ Jr¡l.lr 3, Jtrly 5r Iúy 6, 
i..,,¡.:,::,:

AngusÈ 2¡ August 10 a¡¡d Angust 24. Gor¡ate sere talceu on weev:lLe, e-Lfalfa ;,'¡ì¡¡::1

plant bugsr aphldlo and, ¡rolllaators.

Effeet of Etrt on Lagect poprùattæe aad s-lfa-lfe se€d îlel.dl

lo.teEt the effeot of EEi[ on lnseot popu.latlo¡¡s and seeil yl.elil

of alfalfa a slmple randonized, Þloeh êeslga lrltå 3 repücatlons of 4 equa.re

rods eaeb¡ yêe eet ql. Oae balf of each replleate was lefü es a eheeÌ¡.

l .:.:,i',

i.:.,.
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the sther ha-Lf, of eaøb repLl,cate Ías qpray€d on JuJ"y 5 rith a DËI eoLr¡tion

( 2 pounde ø1 5Oí wettable þDI powrler to 100 g¿Lloas of ¡rator ) at the rate

of tbreE-quart€rs ef, a pourd of EEI por aere. E[ve percqgt of the a]la-lfe

sas ln bloon¡ brat tbe¡e Eas vetïr llttle polllaatiag Laseot aetivi.ty at , 
I

thLs d¿te.

len swoepe of eaoh ef the sLx plote were nade rrLth e 12 tu@h

!¡seet aet roh the folloulag dates¡ July 5, Juqf ?, July 1@, Ju.ly 14, Jul.y

25r Augpst 2¡ Augtrst 10 asd Âugr¡st 24. GormtE sere nade of weevf.le, aIf,alf,a

plsnt bugsr apbl.els and po]-llaators. lhe netght of eleand. eeedl of eacb plot

llag recorrËled.

Stuily sf wil4 beeE

Âa attmpt wes nade to flad tbe aesÈ{'.gl plaeee of tbe wlld, bees

that poJ.llaate alf,alfa. Obeeryetioaa rrere nade oa tbel,r ¿etLvf.tias LD

reLatLon to the;'' eavironneuü.

Greeahouse tests oa susoeotlbllltv of eerÈaLn alfalfa varf.eties to BLa,oh st@

gae plant of Medloaso" &lggþ, gpfl two p1q¡rte eaeh of the îÊrl-

eties¡ Du hd.ts¡ Ferax¡ Ladak, GrLm and Hlseoasf.B $tatbstLe Å¡ rere spra¡ed

tstÌh a suspeasf.on of, BLaeh stæ pyenictiospores obtalned fron ol.ril alfalfa

Etrau. The sprayed plants nere plao€d ltr e noLsture ebanber fæ tbree dlays.

0mpa¡f.eons of suoeepttblltty nere nade tno neeks afÈer t¡ooalatiøa.

Effeet of certal¡ fueLetdeg oo the sernlnatien of Blaek sten gporeE

atrd Erolrth of ryoe}lrn oa ootato-dertroee aaar nedirn

1. Prnqgl.eideøl Streak eu.ltr¡res of pyoaldlloolrores of Blaek stæ

nere narile ou potato dlertrose agar,,oedlfu whteh eætalned the fellowieg

pereentages of eotLve tng¡eclleats of êLffereat fugfelêesl eheeti0.lÉ and ¿.

L.ú ol lrox aEÀ Fe¡mate¡ O.5í a¡rÛ 5fi ef salfb. PLatee rere Laeubatedl

l,ì::::rì:: r:.J,



th-
&t room temper.ature of 70 degrees Faþrnr¡treit for seven days after rry?rÍch

the petri plates were photographed', and' cornparisons made.

2. Sulfadiazine: Clrltr:res of pycnidiospores and surface steri-

lized. j¡fected leaves rrere gror¡n in potato derbrose agar mediumr rûIich

contained the following percentages of sulfadlazine 0.O, O,OSt O.1r 0.5t

1.0, and 5.0. lYrê petri plates were incubated at a temPerature of 70

d.egrees Fahrerù¡eit for seven days. Obse:¡¡ations of gerrrination of spores

and growbh of nycelit¡¡n Ìrere recorded at the end of this period.

Eff""t, of Suffadiazine on control of Black stem. on gI{aI.fa in the Sreer¡fiouse.

One test was made to 'deterrine the effect of single doses of

sr¡lfadlazj¡re at va:¡¡ing concentrations¡ The test consisted of 2 replicates

Trith ? treatme¡ts. Fourteen plants of a Gri:rnr clone and il¡ plants of. a Du

puit clone were ¡:sed. Ttre concentrations used. were: O.O, 0.1, O.2r 0.1+¡ 0.5e

1.0, and 2.0 percent. Each plant 'glras sprayed iuith IS c.c. of one of the

concentrations of sulfaùiazine. The planÙs nere sprayed 2l+ hours later

with a suspension of Ascocbyta jmperfecta spores and placed in a noisture

charnber fot 3 days. Th¡o weeks after j¡oculation obsetwations on the

control of Black stem d.isease and toxic effects on the plants rlere recorded.

Ttre second. test r¡as naêe to d.eter:nine the effect of a vary-

ing number of d.oses of a non-toxic concentration of sulfaôiazine. The

experjrent consisted of 2 replicates of lr treatnents, using B plants

of a Dr Pu:it clone a¡rd B plants of a Grimm cl.oneo

Treatments 1nere 0, 1, 2, and.3 doses of O.I+/" sulfadlazine u-it'h

6 ð€,y intenrals betlreen each dose. lwenty four hours after the last

application of sulfadiazine, eaeh plant was inoculated with a spore suspen-

sion of Asc_ochyta i¡perfecla and placed' in a moÍstr:re cha¡rber for three

da¡rs. observations were record.ed. t¡ro weeks after inoculation'

l:¡:+rìitt
i l :ì-.1

i : :.
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BESULSS
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Fevorable veether aad a lolg pollf¡gÈlag seasøn reEalted

tE a falrly htgb seed,yield, lbe alfatfa bleonlng peri.od eomeaeed

abqrt Jrme 15¡ a¡od eaded about SeptenÞer 15r The aÞove no¡mal tøp-

eratu¡res anÀ beløn qorral ral¡fall 11 the spr{rng eaÂ s@er ¡æfavør-

aÞle for a¡ l¡erease øf,the natlve bee populatloas.

Testlns of lfaeE fgr Eesd, a¡l(l forage vleld

TtEUÊ1 obEgrvatloûs of ths aæserlr revealed e pronouneeå

reductLo¡ ü 
"tgen 

a¡d Eeed, set !À tåß eBlfrPollflate{! progeul.eg |¡

eøparlsoa rÉth the . opgUrpolltEêtsd progenLes r G Easlderable, Yarla-

tLon rae aoted betúeeq ladtvlclual pl"ants ÍXthtn llaos 1¡ botb vl.gdr et@

Eeed set. Foq' Il,¡eE flero diEoa¡ded fron the test beeause of a t¡rgB

nrnber of alssLrog plaata. Seetl ytelô tlatê of tbe ræafling 19 ltaeE

are glvea la Table 1¡ and aeal.yele of varlanoe La gf.vea ln lable 2

se€d yleLrile of 19 llaEs LE

tfee
nrmber

Average yleld of
oIreB-po].lleated
progeBy

Average yleLd of;
Eelf-pollfrated
progeDEr ,

Average yteld
of }lae

16-L
1O¡2

7-'2
L5-3
7-3y2

14-l
2-2rlx

L2-9
1-L
l¡-5
5-lr

Iti.'z
5'L

L2-2
L&-z

t&;l
1t{l;5
912.5
?-n;2
?ag;¡
298;0
?97;5
æ1;O
nç;5
2ßL;5
258;5
253',5
?/4',1;o

uil,.o
2?5;2
a99¿2
lflr.0

r32;5
L36;ß
ÏPI;z
L6L;7
252;5
T5T7
1J6;5
lo1;ã
J:15;o
rt6;2
18-8;5
w6;7
Læ;7
19;7

1s0;7
78;2

Tæ;1
L37;7

æ6.6
W;7
2ú;9
w;5
?Éu0
2#;t+
â6;,1
LgL.2
225;8
2l:8;9
P3;5
?l;5;L
æ7;9
L51].tt
æg;s
L38;1
L52;9
t55.L

Seeeoser¡r
Dtff. ç 5fi level 59.O 59.0 l&rt'
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Table 2 -- F r¡alues of seed yield data

F value ! pereent I percent necessary dlff-
caleulated. polnt point erenee at i per-

cent pof.nt,.

tines 2.L6 L.n 2.23 t+L.1

Progeny orlgf.n 74,æ t+.OZ 7.12 Llv.4

Llnes x progen¡r !.5L L.n 2.23
orLgin

The F nalues Ehow that there Has a signlff.cant ctifferenee at , 
',,,,,,;,

: '-

the 5 percent Level between the average seed yield, of LÍ.nes. They also

show a highly signlficant ctifference at the 1- pereent ilevel betueen the I

j

self-polllnated progenies and the open-polllnated, progenies. The inter- 
.

l

aetion of, lLnes by progeny origin did not exeeed tine 5 pereent probabílfty 
i
,

lleveL.

Tbe average seed, yields of the open-pollinated. proger¡y ranged 
ii

fron LZg.Z pounds to t+ßO.7 pouncls per acr6. this rang" 1E simllar to 
i

that obtalnecl by Carlson (/r). The averege seed yieLd of the self-poll- l

...",.
Ínated progeny uas 53.7 percent of the open-polliaated progenyr conpared i.,,:.,.¡r,

to 62 percent obtaLnect by Tysdal et et (31). i',,,.''.',

: :::: -:

The average total plant uei.ghts in tons per acre are given in

TabLe 3. The F nalues of the d,ata in Table 3 are given ín Table 4.

The F values indlcate tríghlðr signifleabt differenees between 
,::,:,::

' Ilnes, progeny orig{ns, and j.nteraction of lineE by progeny orÍgin. i'';'r;';'::

l'
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abl-e
@en-po SeIf

progeny

â.c?êo
Average
of line

No. progeny

L6-l-
7-?

t2-3
3-2

L5-3
L4-L

E,-t

f-34
LO-2
8-3
2-2

l2-2
L6-2
:v*!+
u-2

5-L
5-&

10.1
4'5

3.68
3.39
3.38
3.22
3.ú
3.00
2.95
2.85
2.83
2.77
2.TL
2.',|o
2.39
238
237
2.31+
?.22
1.gr
1.83

2.19
2.83
3,O7
2.5L
3.06
1.go
2.08
2.Lg
2.93
2.86
l"T2
2.O'7
2.].'l|
r,74
L-64
2.2L
2.O7
l.6lr
1.82

2.91+
3.11
3.22
2.76
3.06
2.1+5
2.5L
2.52
2.88
2.8L
2,22
2.39
2.39
2.06
2.OA
2.27
2.V
1.?8
L.83

Average 2.74 2.25 2.49

NecessarY
d.tfference
a+, 5f" level

o.76 o.76 O.5l+

TabLe 4. F. nalues of plant welghts

F. valtre
ealer¡Latecl

5 percent I Pereent
polnt Point

nec. dllff
at5ft

tlnes

ProgenY
orlgLn

tines bY
progeny
orLgin

4.6

54,8

lv.O

l.n

/þ.Oz

L.79

2,29

7.L?

2.23

0.54 tons

0.04'tons

0.57 ton's-
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Ita average total pl-ant weights the self-po1lin¿ted progeny

was 72% of the open-pollinated. progenyo Ttris percentage was only

slightly hígher than the 68% obtained by þsda1 et a1. (3f ¡.

The resul-ts j-¡adicate that forage crop yields do not decrease

as narkedly as seed yield.s in the first generation of selfing.

Caeing experíment with honeY bees:
ev-Æ

Two colonies of honey bees were placed j¡rside the cage one

week after alfalfa bloom was noted. Approximately one week elapsed

befôre tIæ honey bees became accustomed to their neïr sunoundings. A

large number of the honey bees inside the eage were obser¡¡ed to work

the blossoms for nectar. A fev¡ (mostly young honey bees) were observed

tripping the florets. One honey bee was obsezved to túip 13 florets

beforeretr:rningtothehive.Honeybeestrippinga1fa1fahed.sone

po11en fn their pollen baskets. The bees using túe outside entrance

brougbt in a large supply of foreign polI-en.

Visual- observations indicated that with open-pollinated pro-

geny the najortty of the plants ínsÍd.e the cage had' a lower seed set

than their counter parts outside the cage. No djJference i¡ seed set

was'obsenred' beüireen caged and uncaged serf-polli¡ated progeny'

The caged plants yield.ed 97.5/, of the uncaged. plants Ín

the self-pollinated progeny, and 69.8% j¡r the open-pol-Linated progeny.

Average yields of alfalfa seed Ín pounds per acre Ïvere as follows3

;;.::1.';,,;;;.;,:.
!.,1r:n:,



IIo. of plants

1B

1B

T6

t6

uncaged

caged

uncaged

Caged or
r:ncaged

_19_

Progeny origin

caged self-pollinated

sel.f-polljnated

open-pollinated

open-pollinated

Average ¡nie1d

91t.3

96.6

l-72.O

2b6.7

the possibility that shadi¡rg reduced the seed yield must be

considered.. This is i¡eùicated. by the fact that the average seed yields of

the partially shaded uncaged plants in the caged replÍ.cate were consider-

ably lower tha¡¡ the average yields of the unshaded plants ín the other

three replicates.

ïn¿ications that certajn lines nay be adapted to pollination

by honey bees are exemplÍfied. by ljne 16-1. Qne caged plant of the open-

pol¡.nated progeny of li¡:e tó-t yiet¿ed 580 pounds per acre Ín corparison

with the average yield of b60.7 porinds per acre for the utrole line.

visual observatÍons of the plants jJl the nursery showed

variation i-:r prevalence of ùisease on djfferent ljnes a¡¡d on plants within

Iines. ït rmas not proven uhether these di-fferences ïrere due to inherent

resista¡rce of the plants or to uneven in-fection. Ho'w€verr it was euident

that the heavily j¡fected plarrts showed a marked reduction in seed set and

total plant weight. An obvi.ous reduction in plant weight r¡vas due to the

loss of most of the leaves in the more heavily diseased plants.

Ttre correlation coefficj-ents of dÍsease, seed ¡ie1d and

forage yíe1d. are given in Table 5.

i.. '

Ef,fect of Blaek stero on seed
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Table 5. Corelation coeffíeients of disease, seed yield and

totaL pllant weÍsht:

Total eorrelation coefficients.

Seed yÍe1d Tota]- Plant weight

Disease -O.3h e,33

Seed yieLd +O.ó1

Parü1al correlation coeffieieut with total planü
,

Seed Yj.eld
Disease 4.21l-

all coefficieuþs uere significant at tbe Lf; LeveL.

The coeffieients irriioate that Bleek stem has a deÈri¡en- 
:

tal effect on seed yÍeld and total plant æight of alfalfa. : ' 
l
:

Obserr¡aülons on pol1!¡4tèry-!4g99ts in- the--rursery3

chiLlds, brubLe bees, honey bees ard, halieiti.ds. lhe leaf cutter bees
i

or negachllids ære ühe nost effioient po1ll¡ators. fhey tripped | "
I

praetically every flower rlslüed at a very fast rate. Th€ir poprulatton 
i,,,.,,,,;Lr

1.,'",'tt-.t

honever, v¡as sn¿Ll. "'
-:..-::: -

fhe bumble bees tripped eþor¡t 8Ø øt tlæ flo'¡ers vislted. ;l'.,."'

Their rate of trippíng was lotær than that of iihe uegaßhilíds. The

brt¡nble bees ¡rere n¿oh more uuærouft tban the megachllids.
. ;:,:::-,.

The Seneentage of horæy bees tripping aLfalfa ms Ìrerl¡r J.owo 
i,...¡,¡,i

Eowever, the honey bees eouprised abouè 9Ø of the tc¡bal lnplûatfon as

deternl¡ed þ vlsaal oor:nts throughout tbe bLoomÍr'g ¡ærÍod.

soue æaü bees or haLtetíds û3re oþs€rned mrklng the al-

faLfe florets, but very I1ttle tripping ras r,roted. The bees appeared .:.,tii
to be golr,g over ttre bllosso¡¡s tnipped þ other po1-Llnatorso tl 

'

r:l: ì
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The weather eondiüÍons çere favorablle for tåe increasE

of pollinatfng Í.nsect poprü.atlo¡s. l]3is and a long poSliraùrng

season resrrlted in a verXr good seed set"

Observalioræ of iaJurlous i4gEgþg:

Sone of tl¡e more fmportanù fúJurlous fuæeets presenü in

the rurrset1r rere neevfJ.s, aLfaLfa plarrt bugs, leaf hoppersr aphids

aad eLsver seed chalefds.

Sone rueevil "rarnage ms noted in May, bnrt Tith tihe advanced

gtrowbh, the darnage beeame ræglÍgible. AlfaLfa plant bugs, leaf hoppers

and aphtds üere observed. ia large. rnrmbers, but the danage dore ¡vas

noù aseertairßed"

ErÈent of elover seEd ehaloid da,rnage is showr¡ ín TabLe 6.

:,:..:::-.;i":,!1¿

Tab.Le 6. Olover seed, chaleld,

lürmber of seeds &raent'Hlanü
irunb¿r

I
2
3
h
5
6

TotaL unmben of
seed l¡ l+ raeemes

L87
L92
327
21h
190
2h6

ehaLeids

37
83
?lr
88
25

19.8
bi.2
22,6
lû.1
13"L

6

Total il$6 Average 27.6

About 59 pereent of tlre affeeted seeds tere enpùy shells

fron n?rleh thÊ adulùs had energed. The rest of the affected seeds eoa-

tajiæd eíÈher the larvae or the pupae of the clover seed ehaleid.

l+08,
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Iinfavorablé ræattrer and a short poltÍnatÍ¡¡g season resultæd

in a very lor seed yÍe}d,. The alfalfa bloomfng period' began about July

L and eded on AugUst 2lr ¡ùen a ground. frost oecurred' Cool weather and

heany ral¡fal] fu tùe spr{.ng and, strmer deLryed the i¡crease of the natlse

bee populations. The season tas very favorable for the deveLo¡rænt of

Black stem.

Elack stem wag prevì4Lent thoughout ühe rhoLe fieLd, sone

parts of the fleld being more seriously affected than otbers. seed' set

rnas observed to be j¡nverseþ proportionat to the amount of díseaee'

Severely lnfeeted. pl.anbs mere cbaracterjøed þ loss sf leaves, strmtlng

ard destnrction of first growth, çith subsequenü heavy j¡fection of the

secod grontb.

FLgure I shor¡s dlfferenees fn auount of bloon and seed set

at dlfferent dates. Sparse pod foruration on ttre first-foIøed race!¡es

was etraracteriEtic of plants showl¡g the leasù disease.

Figurre 2 shorus stens taken at July 1,5 aad Septenber 6 fron

pl-a,rets th¿t were heavily diseased. On Juþ L|rþbe leaves ge almost

co¡apletely eovered with Blask stem leslons. 0n Septenbett 6, the dls-

ease had caused a loss of leaves, stuntíng and eventual death of the

flrst gtrowth. The secord growth ras vely heavlly infected.





*3i+*

ì
{
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T

I

j$ìì

ì.$. .

¡r ,

AB

Fig" 2* Stens fron plant,s severely ir¡feeted with Blaek stem

A" JuJ.y 15

B" September 6. First, grov,rbh on ríght; second grovnbtr on left"
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Effeet of Fbngicides on Blaok sten and al:fa].fa seed yÍeld.

Visual observåtions of the treated plots sholed no ap¡urent

eontrol of Hlaek stern by the fbngieÍ.des. Horever, seed pods nere noted

on the Fermate tneated plots 3 days earlier ttmn oa ttre other plots.

Artifieially i-noculated plots did not appear to have ar$r more disease

than tlre uninoqr:-1ated. ResuJ.ts of the average ¡Íe1ds of tbe treated

plots ard the analysÍs of varl¿nce of t}¡ose ylelds are shonn j-n Table ?.

Table 7. Effect of Frngicid€on .tbe se?d Ilq1ds 9f alfa]-fa 
.

Per acre)

Gheck
Fermate

ö.4
th.h

IÞox 7.7
sulfur 8.7

addÍtional i¡oeu-lum
percen ssary

aaleulated enee at'
a

f¡oct¡lum .88

fhe resnlts in Fig¡¡re ? show that Fernate was the only fungi-

ejde w¡ieh signifieantþ increased tbe seed yields of the alfalfa plots.

Effecü of fr¡¡rgieides oo i-nsect populatlore¡

Total counts of the Ínseet populations'as¡ obtaíned from

sreeps at the 6 dates are shorn in Table 8.

Table 8. Effect of on lnsect ior¡s

olant bugs

Fermate 35 5L 5oO+ lt
Su].fhr l+? zL]- 500+ 5
Trox 305 500+

An analysis of variance was trærfor¡red on the d¿ta jn Tab1e

B using the square root transformation of frequegcíes (11)' the analy-

b5
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sis shcr¡¡ed a sÍ.gnÍfieant dj-fference oceurred only in the alfalfa

plant bug popu3.atËonsn The resr¡lts arne presented j¡ Table 9.

Table 9. Effect of on the alfalfa
Average

a.5
h.g
5.9

--F 

iralue ! pereent 1 percenü Neeessary düT
caloulated pofnt, poÍnt a+' 5 pereent

Treatrænts 7.5 3.25 5.1+z 1o2h i¡seets :..'.

TLre eomelatioa coefficient of seed yield with t&e alfaLfa

pLar.lt bug population rras -O.96, a value çhich exeeeds rrrr ¿! the 1

percent leveI of significance. This suggests ühat some of the increase

1n seed. yield 1n the Fer.nate treated plots nay hane been due to the de-

erease i-n the alfalfa plant bug populatÍon.

Effect of ÐDT on ins-ec! populations and seed yield of alfalfa¡

Total s.ounts of sæeps taken on the eheek and treated plots

are gÍven in Tabl-e 10.

Tab1e 1O shoms several Írnportant facts. The DÛl spray

praetieally el.j¡nl¡ated the rneeviJ.s, alfalfa plant bugs and aphids, but

had, no apparent effeet oa tdre pol,Linators. The lethal effect of the DIII

resldrre varied, bel¡g about 9 days for the aphlds ar¡d about 28 days for

the æevj¡-s and alfalfa plant bugs. The inaximu¡a popr:lation of the plant

bugs and reevÍ1s was reaehed on Jrrly ?¡ nlren approxirnateþ 2O pereenü of

the alfalfa nas in blloom. The aphid popirlatÍon irnreased steadfdy

ühroughout the season. lko Iífe c¡rcles of the çeevÍls and alfalfa

plant bugs are apparent'
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avqrage seed yields of the treated and check ploÈs and'

the analysís of varj¿nce are g:Ëven l¡r Table IL.

Tible lt. Effee.t o! Dtf on alfaLfa seed yields.
Treatnent Yie.Ld (Pounds

The results in Table 1l fu¡lieate a sígulficant increase j-n

seed yield i.n tbe DDI üreated plots. Although thfs i¡eerease of I pounds

is not econonieally ínportant, the æduetisn of the i¡sect po¡xrlations

as shorrn ín TabLe 10, n4r have giten entir.ely different resrr1ts had the

seasoa been normal for alfaLfa seed set.

Obse¡rations oa alf,alfa poll,i¡atorst

The po1lÍnatíng fnseets found in 1950 1n the a1falfa field

uere sLmilar to those found in 19h9, viz. megaehilids, bumble bees,

honey bees and halicüids. lhe poBulations Lrorever, differed tre¡nendously.

The nr¡¡nber of honey bees was aLaost negligible, as t*¡e closest apiazy rras
:

2 lniles dístant. The cool æt, sprfng had aR adverse effeet on the i¡-

erease sf the w5-ld bee po¡nrlations, Små"ll r¡¡mbers of w'j.Id bees uere fl¡st

observed oa Jqly 20. fhe polliruitlon season was sbort. Appreeiable

n¡mbers of bunble bees and Leaf eutter bees nere not obse¡ryed after

August Ló.

füfteen bu¡able bee nests and two leaf cutter bee ræstÍng

plaees çere found wÍthín 300 yard.s of the alfalfa fÍe1d . The popnla-
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tion of ttre br¡mble bee oalonies varÍed fron 6 lo 35' observaüioff¡ on

one col,ony found i¡ the niddle of the alfalfa fÍe1d, shoqæd a relatlve-

\y hlgher seed set i¡ tbe vicinity of the nest than ir¡ the renai¡der of

ühe fieLd. Bumble bees were the nost BurÞrous of the pollinatof,s pres-
:

ent i¡r tÀe alfalfa field.

the poptrlatÍon of the regaehllids was sna,Ll. Very few rega-

chitids we¡e takea ln the slreeps. CIbservatloru¡ on the aetlvÍtÍes of the

negaehil-lds oR a rarts sunr{r day indioated that an average period. of 20

mirnrtes ras spent oa eaeh foraging trip, and 5 niñutes nas s¡nat fn ttre

ræst betæen tar5.ps.

Halletfds rære ret observed tripping alfalfa flor¡ers, but

most of those taken in thê sweeIls ha'd pollen on theÍ¡ le$s.

GreenÌ¡ouse lnocr¡lation of cert¿in alfa].fa varietles with Blaek stem¡

A verX¡ good f.nfeeti.oa resr¡Iüed fron the inocr:l,ation (Fig.

5l-f¡, The varíetles of alfalfa tested showed varl¡ing degrees of sus-

ceptlbÍJ.ity üo Black gten. Mgdieago falcata showed tåe least anount of

disease. ladak, Gri-m, Ferax ad Wise.Ar çEpê noderately suseept'ible.

Ilu Rrits wae vel'¡r susceptlble to Blaek stem. Ther"e ffas sonÞ variation

between pllants of the same varfety. This zuggests the possíbility of

seleetion of plauts with greater resistanee.

Effect of fimgl-cides on Black slen spore germinatíoa and

ryee].Íal grorvbhs

The effect of the firngicides used in field tests for control

.of Black stem arre shsw¡r i^n Figr¡re 3. The results show no spore gernÍna-

tlon or ryea1la.l grørbh sn Ferrate treaüed plates, sone spore germÍnation

ard. very litüLe ryoeLlal grorrt'h oa Trox treafæd platee. Tbe growt'tr on
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the surfi¡r treated plates f,as approxl-nateþ equal to the check. The

faet that Fertate conpletely ÍnhibiÈed growth of Black stem, j¡ndleates

tåat ¡nrt of the j¡ereased alfalfa seed yíe1d n¿y be attributed to the

fbr,gicidal properùies of Fernate.

Observations on üt¡e test using dÍfferent, eoneenürations of
sulfadiazine on streak spore ard iafeeted leaf cultures of Elack süem,

showed thqt the I percent arñ 5 percenb esræentrations had no gronrth

çhatsoever. The ¡elative arnount of ryeeUal growbh on ühe ot¡er coneen-

trations is shown in Rigure l+. the a,raount of ryceLiaL growbh deereased

with Íncrease of concentratlon of sulfadiazl¡e.

Effeet of sìalfadiazine oa control of Blaek stem ín the greenbsuse:

.Llfalfa plants iaoculated with Blaek sten showed deereased

dÍsease wÍtb j¡ereased sulfadiazine eoneenüratísns. Hosrever, toxíc

effeets were noted. on the 0.5 Iærcent, l.o ¡ærcent aad 2.0 percent eoa-

eentratlo¡ls' This resrrLted i.:o blacke¡ring of ctens and stipnles, loss of

leaves arll gereral breakdown of the planb. (¡.ig¡rre SA.). The 2 percenü

concentratisn resrrlted in the deattr of the plants. The plantE treated

uith a 1 percenù eoncentration or less reesvered. (Figpre 58. )

Repeated doses of O.h pereent sulfadi¿zine at 6 day intervals

on planbs i¡oculated f,:ith Black sten extribited varyíng degrees of contror.

The eheck pLa¡¡ts were heav:i-Ly diseased. Hlaats füth 3 doses shored no

dÍsease, ntrlle plaaùs Ìrith L alrd 2 doses shoæd some disease s¡rqltons.

Howeverr plants drích reeeived 2 a^nd J doses of O-h percent of sulfadía-

ziræ, deveLoped a prost:rate habit with reù¡ced vigor and slight yellorning

of Èbe leayes.
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Fig" 3" Effect of fungi-eides on growbh of Í.scoehyba imperfecta

on potato-dextrose agarê


