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L ssÁgry

3he ôanilolion has IoEg b€€& ã soB:rco of ånaoyåuoe in tbg

lawas of the urbgn ew€ller, anal has als.o become e weetl izr

pestu¡es entl waste lanil. Ewo nothodÉ of eontrolling the

d.ântl.€ l-i ot1 in lâwnË Ere in r¡.so. the first nethotl is to treat

the tawe ånal the alanaL€liot with a òiff€rqntiå]. herbieitlet

¡uhloh eratlioates the il"anèel-lon ånd. ðoes not eppreciâbl$r

damage the gnase. ÍIhe seconal not hod. of control ls to treât

thê indiviiluâ1 plants with e chemicaL.

fh.6 ttanil61.iorÌ €tatltcatioú extrtsrimênts oarried. on et ths

Unlversity of Månltoba werê ûEn€ wltb a vi6!r of flnðing e

cheap anÉl sff,eetive ôifferentíal spray whieh coulè ]e usetl

wltÞ orilinary spreying epparetì¡s âa& \T hich ueetl be aBpliaÈl

'once or twlee tlurirg the growing Í!€âsolx.r It vsas hopaå that

a spray o ouLcl be found which he(! Êono of the tllseÉlvantages

of iroa sul-pbåts n*meþ the iLiscoloration of s i tlev¡a ].ks anê

c]-othes, snð th€ nacessÍt¡r of numorous applicatioas through-

out the gr owing s€asotl fhe experiments on the treatment 6f

ind;ivldual Âantielien Blants Eer o carrioil on for ths purBose

of fiaùlng a methoit of eqraðicating the oooqslonal plant'

where thE infestatlcu waÊ tot heany enougb to warrant the

treatment of the wholc larrn. The c ommên nethoal uËêcl in the

êÈatlioati oa of the inðlvidr¡at èand-e].l ou plants !s tô nsputltr

then rluring the grovri ng sêåson¡ It was hope{l that a chemíeal

ooutal b€ f or¡nå v¡hich wouLô eraåicete the d.an&eli on in a

single treatnent, wlt hout inju4r to the graÉs.
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2.^ NEVIEIV OF TIIEBAIITÊE

Ðanilelisn €raaLieatiûû experlmonts carri€d on ât research

institutions bave met wit h va¡yi¡g ðogÏees of sr2ccsss' fhe

ohamleal that has b€en useð- to the greateet extent for e

itiffarential spray is lron sulp ha te.

fhünton antl Ðurael (rZ) of Ûolæaðo have suggesteè th€

use of iron sul::hate, lå Ibs. ' a[isËo]'v6'L in L gallon of wat6r

en¿L appi-ieaL ln t he f o¡m of a f iue rnist olß e 6lou'[y tLay sh€tr

th€re is ao possibility of imneôiate r&ia' fhree to fiÍê

applieåtioaswerefour¡d.nocessary,tboseappl-iettatiûtervaXs
cf two weetss, tbroughout the growing s€âsorLo Áüans (1) of

Rhodte Is1aailr r ocoürll€nô-oð tha uee of e \Vlo solution of lron'

sulphate, sp?ay€ö oa the pl.ant s just bofore the buðe op€R'

'Ibls work€r fouatl thst foü¡l 9r five sprayings v¡s1¡e ûecessary

to rlestroy ttre ðandelious. the penoentage of plants ki116tt wd

es hlgh as, 95. He rec om¡oenale(L that th€ $praying be ùone on a

war¡n sr¡û$¡ ùay, anû at int ervaLs of four to six wêEkÊ. ¡llo 016

aað Stone (18) of Wisconsia, also reconmenctet! the use ef a

ZCFÉ solutioa of iron sulphste and' suggesteil that the eprayings

Þe &one on a warm aftornoon when there is a ?ronise of faír

lyeath€r. llhe tests carrieè on by these work€"s showeil tþat

whe:r large qr€êE w€re treateù, the resul-ts wsr€ not as satis-

fsc'touy as whon the spray was applieal to the small lawn' fhÍs

fåct!sascrlbe.ltothe].engthofthegrassf.nthelargêarr€8s
whigh Freventeè tha spray fron reåchiaE the leevoe of all the
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ilsr Lelions" e1lv6 (e¿) of Sorrth tâkots, a¡grlieè a 80S

soLutlc:r of 1r en sulp håte to lawns and. rliô not ffncl tha

results as satiefactoey as thoË€ of othsr workers. fhis
workdr fonnd. that the yourg tlanilell ons were killeê with a

single aplrlicåtlon, but that the 1årgor plants persisteËl in
reappearing, €vê¡l when the Lnfestetl. åros was treateil three

and four tlmes. It v¡as found thst the elover in the lewn

was tlåmâgeil þy the use of iron Êulphate. Ðisco].oration of

aúythlng with whieb the spray came into eontaet was aJ'so

:tot6al. Iæitetion gf the skin anal eyes, when using the ir on

suI.phate spray Ìras reportetl hy thig author.

Freneh {f) ot New York, stated that the univ€rss). use of

iron suLphatg e$ a ðanûelion oraôicant is unlikel¡rr Judigi'ag

fron his eÍperienc€ that aftor twelve applications of tho

sprãy, the danêelions eamo up in profusion. lnhe exp oïir¡ronts

of this worke? had to be st oppeð. ill the soco¿tl year, ow!]tg

to the sever€ ctauage to the gr€sñc Åfter each applåcgtien

of the etrn.ey the 18wu turnaù blaek antl sras unstgbtly for

some tlayË. dnsther polnt of vieE is obtained. in the plrbLloat-

Xon of lilunn {el) also ¡lf the Nev¡ York ftq}erlmentel statlon.

În e summar¡r of eight years r esuLts. tt ie statetl that the

uÉe of iron É,ulp hat e is to Þa hlg hþ reconmenileð in the

eradlcation of the danôelio¡I in lawr¡g.

Sone of the resutts of nÍlrna (al) may bê brief,ly s.llrutrâr-

lzeð qs follov¡s. Four or five appllcations of th€ iroû

s¡rtp hat e Ëpray are neetleð¡uo mat€ria1 itansge to the grass



w*s fouad.¡ th€ fùrst spray should" he applieð before f10wer-
ing¡ the later sprayings at lntorvale of four weeks,. It is
also suggesteð that the språying be d-iseontinueaL èuring the
hot weathor, iu oraL€r to avoldl ¡¡aterial claaage to the grass.a

bturux (eL) also agrees with 0livs (¿¿) tnat the whito ctover
ln the lawn 1s d.amagecL whea using tho iron suLphate spray.
Bolley (3r4) states that iron sulphate su.ccessfully erad.icated
ths d.and€I1on, no tnJury to the graes being noteü. It ¡ras

found that the cost ot spraylng, when apprlett to r.årge aïeas,
was eheaper than eutttng th€ lqwa.

3ar¡mel snd. King {25) worklng in Iowa, found that two
qÐrsyings of, a Ado solutioÐ. of iron sulphate kllled. the
d,antlelions n¡ithout d"arr:.aging t he grass pernanentþ. S€ lby ( ¿? )

1n Iowe fcund. th*t it was necessåry to spray four times wtth
a \úfi fuan sulpheta solution üefore tho treatgeat was effsat-
ive. the flrst treâtment accord.ing to thls worker should. be

spplieð before the plant oones Ínto hloon. IYles (B) of
0tteu¡e fountL that, after the thlrd. applicatioa of * pOfi tron
sulphate sprsy, the gress wqs so hatlþ d anaged" that the
ery eriraeut haiL to be aliecontinueö. I{owitt (f4} of the 0nterio
Âgricultural tollego found that afte¡ sir språytngs uslng a

\úfi Lr on EuLphåta solution, th€ tlânal€Iíons were red.uooð over

90É. lUo p erüan€nt alarnag€ to the grass !Ías notieeå. long5¡eer
(16) of CoLoraélo fountl that there was no €ssy methoel for the
control of t he tland.eli on. fh€ reason waÊ t hat rêseed.ing
goeu.rreè sftêr all- proeautione haiL been takea. ïhis wo¡ker
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suggeåtË bewever, that the b.6st ânü ohsaBest tetho¿ of

oontrol is to b6 found in the use of iron sulphate spreys.

Î¡ooml* anil So€ck€r (15) foun¿ that by the us€ of s

petroLeum tlistll-late, with the aèititioa of furfutsl' ae bigh

øe S5{o oraiil.ieat i ou T{as obtaineð with a single troatmentc

It was r€aommond.e& by these workers that the spraying be ilone

ln s¡arm wsather snð that the applieationÊ b€ maôe in early

June or at tho begtnrrirg of the faI} growing pariotl. Stu¡kle

(501 of Ålaba,na fouatl that oaLolum sJi'en&Bi&6, when applietl"

1n the granular or polvôer form, qt the rate of 1000 to ¿O00

Lbsr to the 8cre, either in one appliaatlon gr two, rêtlua6al

the nunb er of weecle ln lawue ani! great\r fertillzetl the grassr

One appltaation of this ohemical. was fountl neeessary to ki1L

the rtaaôêLioa. It shouLô be apBIie€L betüreaû lgeemb€r anil

Marcb. It is suggestetl" howover ' that the treatmsnt be

ti¡nit ed to Burmud,a grass 1awns, as thero is oonsitlerable

d.åmag€ v¡hen the chemieal i* apptied to bluegrass. Soesodlng

of the år€as that åÞpoar bere aftsr troatment is rseommenaletL

Þy nesrly all of the ebov€ workere.

Batemaa (¿) founð that the toxls offect of e chenical

is rslateA to itÊ coneentration. fhis re1åtionshlp was founô

to holô tn¡e for plâÌrte ".ss wefl a6 insects and. bact€ria. It
is show¡ by thls worher th¿t the relat ionship betvseen the

Xrercentage of reterùatio¡ in gf osb h end' tha conceÛtratioû of

the chemical may be exllrssseil in logårith!¡io terns. A parabolic
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r€latioaship apparentLy hoLals tru€. this workar fornd' that

the varLo¡re chamlcEls used g*vê e variety of slents to the

chartetl" 1lnes varying with the conetitutloB of the ohenice!

¡sçit. lhe basls of cale¿lation useð by Bat€nan (2) wes the

fonau].a R= DCn, whlah is the g€n€rÊl !¡arâbolic forrmrla.

Idoúool (1?) ehowea that $iaitar relationshlpe were found-

when showing the effect of varions ehemicals, used ln cultural

salrrt ieaÉ in which plants walle $t¡ owftr Sattersflelô, Êrinington'

ant¡. Morrl Ê (eX) foun¿ that, in lneeetieltles' there is å

r€!âtioÈshlp betwgeÊ the eoueentration anô the toxicity. The

teohreigue ueeil hy th€s6 $¡ork€rõ wås iound Bost applieabLe to

the anaÏ.ysis of tbe tland.eLion eraûioatioû resr¡lte'

fhe aratlloatioü of ínôiYiðue1 tlantlell0ne hes besn referred

to by a numþer sf v¡orkers. Ibsnoh (f) ana gsof,glå 110)

su€gsõt€it ths eonstant digging of tho plånts until thâ foo&

resetrvo was e*heust eä.. lhornt on anäùlurrel (5å) reeomaenèet!

d.lgging up the ]"åwa lf th€ ðandelions werê vsry aÏrmer ouÊ '
Srench (?) f,ounè that large heatths ðanùeli ons håô to be tlug

sevon or eight tiraes before the roots of the plantÊ w*ê

finalt--y starveal. Longyear (16) toun¿ tbat by d'igglng the

"roots h€ wqÊ able to kill 64.?Ë of the plante. Henèerson (15ï

founð that cu*ting off the crown wås usel-sss in eradleating

the ôanôello8,¡ îho r€suIt$ of eEfteriments in whÍeh the cr own

ox root u¡as out ofï have been far from setisíactory'
' 

.&, nunber 6f Ìüol:ker's ln the fieLð sf ttanttelion eradicat ioû

h,å v€ suggeçtetl the uss of Yarious chsmiesls' whicb ean be

appJ,l eit to tho rosette gr the out croltn' eeorgia {J'0)
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chrggestedl a plnch of salt applied. to the out crown. fhls

treatment was f ound. only to rstarô the growth of the dantle]ion'

rrot kiLL lt" longyear (1O) üÉeil gasolene on th6 plant antl

formô that g6d/" of th€ p1ant6 s¡ere kiLlo&. Ilenclerson (1ã) found

that the use of a sa].t solutíoû poì¡rod oû the plant wâs l¡ss-

Lees in hilling thê ðânùêIls! antl hail an inJuri oug effeot on

ths grass. fhe same r€str,lts welre f ound' when tho crown wes cut'

oft' antt the brioe poureai. on thE out sr¡rfsce of the root. lhiË

au.t hor founð that coal o11, poured on the well expanded

ilandeLion, checkeú the growth of tha ft].ånt but d1û not kill
it' It was f ounå that the aoal' oil injureû the gras* sl¡Tr ounil-

iag the tlaadelisn plånts. Eihen coal o11 weg applioå to the

sut cr own the results w€re inconclusive anù the d.arnage to the

grass eppreeiab.Lor ßhis workêr fourtl that gasoleno p oureal on

the plaut retardeÈL the growth for at least a seåson åntL dld' not

lrju.re the grass. s1rLi.ler resûIts wore for¡sil whon gasolen€ was

poureil o¡Í t he out cr o¡v¡l.

Moore and Stone (18) r ee ommentletl the use of iron sulphate

oryÊltãLË applieil to the rosette. fhorllton antl ]]urrel (52)

¡eoommendei! the uso of er¡el1 amour¡tg of gasoløne or keroscno

epp}ieat to the rosotte, or tho uge of en icepick tlipped' in

conoentråteit Êulphuric aclil, anô then stuck into the orown

of tbe pLantr fheee authors suggestecl that a pinch of

annoniur sutphatê applieal to each sr sÌ!¡r¡ aid.eû 1n the eontral

of th6 ttanù€lion. fhe use of anßonil¡m sülphcte has been

suggasteû. by vari ous work€rs on th€ promlse tbat thls fertilløer



r8;

slÐ increaÉe tb€ aoltlity of the solL to ån srrt ent that it
wiLl be ôel€t€rious to weetl gr owt h. the use of the ferttlizer
offers great appeal ln so far as it acts es en eaeily âvai1.abl€

sorrFoe of nitro8€n, whlch 1s stinulating to th€ gra8s. The

aclõity, or poaslbly the iacr eased- quant lty of active aluminiurr

assoelsteil with the use of thls fertiliøerr iE toJ.erretecl by

tho 'tbent" grssses acaortling to Garner åntt Ðamon (9), tut is

somewhat harmfal to the ooûrmoû lawn weeals. It night be stateal

hore thet applying aromor¡iûû eutphete to the so11 eonnonly

founit ln the Ûinntpog atrð&' had. Ltttle øffeot in changing the

acittlty. îhis is ùue to the hlgh buffering action of the soll.

Muenscher (80) recomnonùetl outtiÐg aff the arowa welL

bstgw the grôund- lovel' and placing a few drops of suLp hurie

ecitl on ths cut surface. fhis vtorker åIso suggested the use

of â pinch of ammonlnm sulphate on the surface of the cìlt

@rewlr¡ Jlorong the more r€oent r€ag€u.tÊ usotl in tha eraôlsation

of indiviðuâ]- d.enilelion pl3nts are petroLeun qnat furfuraL

rnixfures, appliaô to the rosgtte of tho plant. Ï'oomis auil

litseaker f15) suggeetoð the ü!l€ of a petroleum furfuf;ql mixtffio¡

Brrekarèt (ã) found th.at approeimately l}fi of the dend'€lions

Ìrerê kll-leö with a single treatment of 4 c.e. of a potroleun

furfuraL mirturen fhê sol"ution ussù cofrsisteil of gïdÅ Stsnolex

fuel oiL no.I, snal 6fl furf,nral. îhe methotl foLloweô in t¡!6

â:borre experiment was to use I I'canen which iLellvorott the

d.esired amouat of chemicål to each of the plar¡ts t¡eateðc
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fhis worker âI'so obssrvetl that i;he tnature plants requirei!

more of, the qirtur@ to kii.l then than d'iil the sne116r plånt*'

Somo of the plants that were killeð to â depth of three

inch€Ê beLow tha crorrü proaìroeð new gr owt h about fcuty-two

ilays after treetment o

îh€ result$ that have been reportâA by workers in the fie]-ð

of weeù eraôication ehow that there is littlo Sgreement as tq

the best met hoil. of eontrolling or eraðieating the ùan{lell on.

The diearepaney that is founil may be due to a nur¡b er of faators.

tt has been pointeù out by Goðel ( 11) t hat in herbloidåI work'

¡tgmsroua faator$ usual.ly nsg16st6t[ shou].il he taken ínto

consid.er8tlon, trE estiBating the rezuLts'. l¡l€atheæ and tomporat-

u:r6 8re report€d. ln few lnstgnces. The time of tl'ay at which

tho treat!ûents ü¡Er e m8ð€' the purfty ôf the chemioaL ueeêt

the atxûoËtrtherio pressure antl alr movement, reinfall ancl dew,

soiL oond.itions and. solI moistufe, an(l othør important feotors

have heen neglecteù, or håve not hêen t hought important

enough to report. It nay þe that these neglectsd faetors ero

among the chlef reasons that thero is such a d'iÉcropanry in

the results f ounð by th6 var ious workerÊ in the field' of

danùe1ion erad.ieatioa.
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3- SR&EII{INfSS Iæ¡RI}íE}II$- 1954

the preliminary work orx allff€¡ent i a]- herbiciè.es w&s

eerfiea on at the,University of }vlanitobå by Tild.seley (bãl .

fhe pral-iralaary snpelineût$ on ðantlelion €r'aðicatlon ln
erhlch a ûrmb €r of chemicals snô vå"i. oua râtes of eppLieatlon

were useè, showeal copper nitråte was th€ most pronising ãs

a d.if ferentiel hsrtlialôs. None of the other chemicals usoù,

alone or in combinati on gâve an approoiåbLe reduction ln
the nirmbe" of Aende]-i ons presont. one vlew of the lrrGLiniûary

tr€atments urhtre copper nitrate wâs us€al, is seen lrt
Fig. J..

The ehemicals us.ed. in the prellminâry s¡ork v¡er e:

L,- $ulphurlo ecitl- E/o, 6$, 'lfo, Af" solutlous applleat ãt

100 gallons Ber acrer

Ê.- Copper nitrats- Zñ, {þ, 4tÅ, g/" soLution$ åppIl€(t at

100 gallons per åorê.

g.- Cop-rrer sulphato- &, 4r,4{", îfi, soLutions appL16ð

at 455 gallolxs Per åe?e.

4.- Ânrsoniun sulpþate- Z'6L, 4g5 ' 600' ?85 lbe. pe! åcre.



-l,t-;

4.- Effi3ICIÐÁtr EXPERIIiIENS$-19õ5

Methotl.É

fhe preLimlnary results. s¡ef,e s.o promising that it wâs

thought ãtLvlse¡Le to coneentrate on aopper nitratø, e,nù find

the opt i¡ou¡a nunber of âpplicatione, time of, applloation anil

opt inm per cent of eopper nitrats for üand.olion erad.ication.

For this purpose e section of the football f ielil wss useô

whioh oçnsls'tedt ohiafly of },luegrae.s ( &ggg!gþ-l. anô

3oa .co4&ressa !. ) antl cland.elions. [he plote laid out were

twenty feet squere and. the treatnents u¡etre rand.omized. eo

that s chock p).ot lilas us€ü for aaoh of the treatetl plots. ?he

rstes of, åppLiaatioa were 1$, àfi, g/", 4$ and" 6fo oopper nitrate,

each pereentage appLieè at the râtes of l0O' 8001 50O' 400 anù

50t gallons por ac?êr fhe plan of the pLote is seen in Figr 2

çnd 5. Bleek Ji wås treatetl twiee ln 1.955, Jul¡r 8th antl August

¿8th., snð th6 oþservat i ons on the treatments nacle the

following 6pring. ^Á seaond. set of plote was i$.aial out on ths

FaR€ g€aeråI eeh€E€ ae black Å. 0n thls sat of plots whieh

reoeived. oopper nitrâte trqatnents' the Bercentage of ohemical

applieè was $, LYi;, Egt6t ø{/i anð' &/". ghe rat6s of, qppLlcåtlon

were I0O, 900, g00r 4100 anð 500 gallons pel aore' for each sf

the abo.tre pereentagos. fhis bloek rooeiveû e single traatment

oa Juty e4th. 1955. lhe single tteatment ü¡hen ap?l.i€ð on thlq

ûate appeared to have little €f,fett in eontroLli¿g the ilande1.ioa,

and for that reason, this set of plot* was d'lscontinu€ð. rhe

plan of thê plots that receivod. a single troatment, and the

netho¿ of nünbering the plots is s6€n in n'ig. ã1.
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Th6 plots treateô in 1955 and rsport€at üpon in the spring

0f 1956" reBemble& e Larg€ c hsckerboârtl. the treatetl plots Ear6

grs€n6r aaô thâ grass longer than tire plots whieh recelvotl l1o

traatment. fhe e6thot[ ueed' ln d'eterminlng the affectiven€ss of

the treatment was t.o tats€ square yård. areas from the centre of

the treat€d anô -untreaïieð 
pIûts and c our:.t the plants prosent'

&¡or was overcome 
- 
in ebuntfng tho danðelioa pLants in the

treated and. untree teal &îeas by repeatlng al-l eountg. If tho-re

weB any ðXeerepancy thê ccunts were ma ile a thir¿ tine. å squar€

wo oð€n frame !8ee tad.€ &nð strur,rg wit h wire st f o ot int erval$'

This gave a¡ine sectior¡s' each a square foot, wbich fqoiLitat'atl

the cou[ting of th'e plgnts. [h€ setue]- positioa of the dlanðelions

u¡as reeorðeô oa graph þspsr. .a conparison of the treateal plot6

anÅ thair check* gave arx irld.ioati ou. of ths offaotiv€n€gs of the

vari or¡s tnoatmentg.

Results snú Ðiscl¡ssf.oa

Ehe aatual Þosition qf the B1åntÊ within the equare yaré!

æoes of the treated and untreateð, Plots is shosn ln plge' 4

to e8. llhe figures st the siiLo of tho oharts intticate the

ôurûbêr of dånôslioûê founô in eaeh of tho square feot. 0f the

vari ous *êtes of appLícetioa anù percentag€s of ooppor nl.trate

usett, the most effeotive results rÛore obtainod' ín the plots

roc€iving & €ttrtråy of d coppe¡ nltret€ åt thê rate of 600

gel'lo:ls pel aer€ enð the plote receiving a $rfi aoqpar ultrate

Epray at the rate of 80o 8â11ons p€r åGt6r fhougb other rates

of ãppLicâtion gav6 a high perceÌrtågq of pJ"ants kllLett, tho
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ð€mågs t,o the grass was toc sêvero for thoir reeorünenôation.

In examining Iìlge. 4 to 28, lt will ba see$ that there is oftoû

a d.iscrepansr in the nueb et of plants killetl, betw€€n the varlo-

us peroentages of copper nitrate us.otl and. also between tbe gr oups

of plots reoeixiag the eame percentage of copper nÍtrate, but at

illfferent nates of applieatlon. It might be expeoteê that as the

amount of oopp€r nltrato per p3.ot lnareasetl, the effeotiveûess

of the ehe¡nioal woulð increesà. th€ i¿consistenoy ln sgme ee$es

nay be ðuê to a numb€r of faotore, nameiy the age of the plants,

plants misseü in the spraying, anö the tlêgree of ô.aa¿€lloc

infestation at the tine of treatmentr

llhe resulte of the 5/, Sroup of treatrnents 1n Bloek .å nay
i.

app€ar euprleing in that tbey ðo nst çeem as effoctivo as the
,¡\

lfli set of plots. Thls üay b6 d.ue to ths faot that the 6,4" treat-

¡aents wore êpplied. â w€ek Later t ltan the other troatments ånal â

heary rain followeù the aBtr¡licatio¡¡ of the spray. General.

Tesults qf th.o 1955 sprayings are seen in Fig. 50.

Counts, on the plots that rscêiveÔ a single treatment of

eoppor nitrato tn 1955 showeô that thero was en lnappraciable

ùlfferense hetureen tho numb er of plånts in the treatoô ancl

untroated ar€&s. Por this r€acûtt the collection of further

dqte was tlisoont i!¡¡cd.. å suumary of the resulte obtai¡l€d on

E]"oats Á ln 1955 is soen 1n Table l-.
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lable I._

ST]M},iIÂRY OT! ËESUIîS OX' }ANDEIIO$ ffiA}TCâTION I]$ISq OO3PER NITRAî3.- --- -i--i - 
¡

L95å-19ã6 lesults on B]-ook .å.
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' 

t """""'
3Cono6nt- :RatÊ of åpp- 3No. Plants;No" Plants;ilnlts ! Per :

,raãion rlication'- :per sq. Yd¡per Sq. Yðl0opper l0ent :

: fier oeat)¡ (çats. p€ï -Acî€ ):- (cheok] ¡ (treatott) :Nitrate:Kill :
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160

2Èg
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6

5T

I
I
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26

â

L6

&

L?

0

I
to

5

I
5

2

26

2

oo

9å

98

96

96

ôô

7Z

98

1 ¡64
2 t,96
5 z&5
Á.qo

5 ¡96
2 :BB

4 ¡, '11

6 ¡96
I ieo

10 i9\
S :89
6 :lO0

I
1¿

15

4

I
Lg

16

20



-15-

îhe fff€ct_qL ge4qt4-tr3Jton on Íoxioity when Ðantte]-i

Sreateê qtith CoPPer I

&re por cênt eoppef, nitrate' applisti st L00 gåIlons per

acr€ w&s the lowect conseatration rêportst! in d'etail here,

aaal waÊ d.esignatetl as a eoRoeRtratloû of I. Sateman (2) fou¿è

thet the t oxicf"ty was relateê to the concentration when aheuic-

&Is wer6 appllsat to llving plantãr Â moalifiêdl form of the

forau]-* Rî ÐêR, uÊeil by Bat€üan wes applisd. to the ôanilolion

erad.ioatio resutts. In the f orrnula R oorrosp onde to the

¡reroentage of pLants killeû, Go to tho eonoentratioa of the

torie aeterial qnô û, th6 slope of the line whsn the results

were gtrep hed, on lagerit kunlc paper. Ð is a constant. lho slope

of the Liae varleè wlth the chenical us6¿ åntl in this report

both Ð a,nü n wef,€ ðlsregarðed. as a singl€ chomical was urrðar

consi dera t 1on.

lbe reeults of the herbicidlal €Xpê?irn€nts on the ðand'e]ion

j"ð 1955 on BLoek A were ana1yzed. to iletermine if they flttad'

tbo bypotheËis of Sateman, nan€ly, that the torieity uraõ

effected, by the cone€ntråtiorr of a choillcal. ln Table ? the

treat¡oent, Gonsontrêtion of the ohemioa]" ( in unlts) anð the

percentage of p1âlrts kll-Ieè *re tÊblÂl.eted. [he percentage of

plsnts kiLle& requireô Iy the logarlthmic curvs entl the

variati ons from tha eurve arG also givear fhe resultg show

that wlt hin the eancentr at ion of oopper nitrat€ useal in thes€

eæeriments there ls G relationshÍp g¡ith the logar it li¡¡lo curve.

fbe results are graphically shorm in 3ig.4Ê'
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Eeþte ¿.

lHE ErIEçs-9r'j0Nq$IrRAîI!1t 9N îlrÈ_roxlqlqY 0¡ c0?3ffi NITR4rg

Û-SûÐ IS TTIÐ DSSTRI]ÕÍION OF T}IE }åNDÌTTON.

; CoÌxcea- :R&to of ! Concer¡- ¡ ?er c€ut¡3er oent:liffer- ¡
:tf,atioû ¡åpplioat- ¡tratioa in : p].antõ ;killad. :ens€ :rP* eent:iolx ¡units of ¡ kill-eil :req. by :bstweon :
i iGals. p€r åe: topper Nitratsr ¡ eurye treq. and.¡
¡........ ¡.. ¡ r ¡. i ¡ ....... ¡......... ¡ ¡.... r..:folrnü .l:

64.46 ; 0 :

73.OA : 19.00; ¡

?1.OQ ¡ 9o00 ¡
ti

?9'00 : 1I.O0 :

80.00 ! 16.54 :

82.00 ! 1610O :

r¡
85.00 r 9.00 :

86.00 ¡ L5.6L ¡

87.00 : 10.55 :

8B.OO ¡ 9.00 ¡

¡.
9å.00 : 6.12 ¡

96.00 i 2¿.4û ¡

98.15 ¡100.00 : 1160 :

L00

¿00

100

ã00

x00

400
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s00

500

e00
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?00

500
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500

500
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98.00
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99.16

g'I .53

9?.00
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1e.6t



-l-'I-

ffmBICrDi& UIERr]"fpNrs;L956

In 19ã6 e:çerinents eoægarable to those of the pr6yi or¡Ê

yeår wer€ contluctsal¡ the aBpearance of the ploès Le lgEU

showeil that the troatmonts had. effestetl Bartial control of

the dande].i onË, but thet, on the whole, thsy w€re aonsÍd.ora-

bly less effeai. ent than the treetments of 19551 }ue to laek

of funös aotual counts of ðanð€llon pI$rts were not Ð*tL€ ln
195?. It is pLãr¡n€å to make oounts of tland.e].Í oa plants, on

bot h serlês of pl"ots in the strunmer of 1958 to doteruiae the

1oüg-tin6 effect of tho treatrnente antl to prspâre a report

on the entire projaet.

6^ ÐLPERIì,{BNTS ON 'ITT ER.A}ICATIOIÌ O¡' ISIIYIDIÍAI DAN'EIION

Pi,Áñîs sIrH srrËBrcrÐE.s.lgg5

IÀ€thgð"s

the area ohoeeu for th€ 1955 e4¡eriaents ot1 the treat-

ment qf inûivitttt6l ðånô€]-loû plaats was on the east siÉ€ of

the footbaLl fiel"& wh€rg the ilanôelioas ï¡ero present tn

narg6 numb erÊ. |rhe sotL wâ9 chlefly bl"uegrass ând' rotltop anil

traai been seetlotl for at least ten Jreå!êo the ch@lea]-E that

?qre aBpLieð werê gasoL€ûê t fueL oil ar¡Å solv€nt. the chenica-

Lç wera appliett witb a pipetten so thÊt sn eË&et amount of

ebømisaL eoultl be åtr¡plieè to each pLant. fhe quantity of

chenicel appLieù to eash of the plante was 5 cç. Where treaþ

ments wero applieð to the rosette, the chemloa]- was epT¡lie'l

to the oentre of the tosette, wheo to the erow:r, the roeette

was removeal by cuttlag belgw the g::::::::::::::::r ouna 1evel, a¡ð t he¡r the

chee.ical wås pLåc€Ël on the freshl¡r out surface. fhe pLants

were treatetl on July 6tb. anð examineè on s€pt. ?oth. 195õ.
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.A eompo*ite samIrlô of th€ plants reeeiving ittsntiea].

treatment was taken and, t¡ryicål specimenÊ drawu. fhese lLluË-

treti ons arG seeE ia Flgs.4g to 49. lhe metbotls r¿seil Ín
r€p ortlng tho affeets of the vsrioüs ehmieals applietl to

tbe taalivi&u,aI êandlelion is ae fo].].owsr

1.- FLauts health.tr on the tlate of, reportiog, ao apparent

iLenage itone by t he cheuiocf-¡

3.- Plante ilemegetL when repoarteð. The ¡ioot or cro¡rs

appearoil to have been effectect by the cheric*!.¡ The plants

!u6re alive autL able to proðt¡ee leaves.

5. - 3lants aleaal or in a s6verol.y ttauagetl cond.iti oû. f here

Ì¡ers ao Leaves present anô t tre roots lqæe usually rottisgr
&êsultq ¡g!1 Ð:!souÊs:Lg¡l

She var!¡,qtioE of th€ r esu.lLts within sny ltl€ntical tr€8t-

m€nt mey be tlus to on€ 9r both of the following reasons: ll)
pert of tbe chemieaL runnlng off the pIânt æ the treated.

roet¡ (¿) tbe age of the d-analeli o[ plaat rnay havo playøtl a

part in the resulte obtqinoå as the 01è6r pIânte ten¿e'il to

trsrve l-Erger roots antl these mey haEa ¡66¡ eblê to wi t hetantl

more of the ohenicel.

Ílhe rô$u]-ts of th€ varior¡s Ghenlcsls us6& in the eratlio-

etiûa of the inåiviÀua3. tlanilellon pJ.ants iB L955 are soe!!

ía Tab1.e 5, oB the foll"owlag pqge. [h€ resu]-ts ehow tbat

r.one of the cbemieals killeð more than 61.1fi of the plants

treatetl. Noeo of the ohenicalg use& in 1935 are recot¡en&að

for the gratlioçtios of ind.iviilual ¿antlellot p]-ants.
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fable ã.

C0tvtpgRl$0¡¡ OF CE¡ÌíIC.AI fÊE"4'TI'ßN[S 0N INj)MilIAl, ].AN]ET,IOI{ ?Ï.,flgÎS.

19ã5

fre atment
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EXPiAIIü'NIS OI{ TËE r,RliÐiÕi'TION 0I' I$ÞIWÐIIâ! ryi\BEL,Iq{ 3lSSl5

IYTTIT HERBICIÐES. 19ã6.

-Îhe eqterj.nents oalrled. on in 1956 F¡ê?e rrore êxt6ns1vs t hâa

those of 1995. .å J-arger nü.rûb er of obemiosls !?&s us€ð. It was

thought thet the time of appllcatiott might have an sffect on th€

effrieienoy of tho ahenioal- treatment' and so âpplisatioas. wsro

mad's at various timos t h¡oughout the gxowing ssason. Othe"

variab1e faetors thåt were tâkea i:lt o consiðeråtÍon were: (1)

the asount of ohentçql applioð to tho plant; (3) th6 part of

the plant to which the ch€mlcal was appliod., antl (5) the sffest

of leaving ths out elown egloseð or of oovering it.

When the ehemiaal waE in the forra of a powtlor or orystals 1t

wås applied at the rate of $ anô I teaspoonfnl Þoth to the

ros€tte anð the crowl¡.. Ëlhen it v¡ae applieit to tha growa' some of

th€ roots uêr€ sovsrect with soiL and. others left exposeð. Ihe

treatments qrer€ nå d.e on JuJ-y L5th. anð" on Âugu.st 15t h. ijilhen the

ehenical to be appLi ed. Ìt¡a õ in the form of a liquid., 5 anð L0 cec

w€f,e üsêðr .ApBlieationg rt€re xûåèê on the rosetts and tho Glrowll e

i¡Then eppLlesti ons wêrs to tho cronm, sone w€re covered. ånil others

l-eft ex¡roseè. 0f tbe chemieals, usetl, Êaphaaite anô arsenXc trl-

oxide gave the most satisfactor¡r results. Soth of these chernieals

kil"1€û a high percentago of p1-ants uniler ElI varlations of eppl.ic-

ation. Tes cubie eentimeters of iìapþ,anite applied- either to the

crou¡n or the rosotte in .åu.gust gav€ the best results¡ lhis eher¡rioal
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ln ao wcy inJured. th€ grase.

In ueing ars€nic trloxiôe, the time of epplicatlon and- th6

part of the plant treeteð èiû not Effect the effôeieney of the

h€rbicitlo. It is suggesteð that one ha3.f a teaspoonfu] le

appListl to the roË€tt6 ðuring th6 growiüg seåson' for ths

eradicatio¿ of the ind.iviùual ôanclelion plants. soðiun chlorate

ktlleð L00cf of the plante hut severely ôamageð the grâss

sûrrounûing the plants and. for thls reason lt is not raeommenilså.

Á s ummary of tho r€sul-tg ohtained by using various ehamicals

on d.andelion pl.ants is seen in Tables 4 antt 5. 'Iable 4 shoü¡e

the percentage of plants d^ead., inJure& anù normal. Tabl€ 5

çhows the Bercentage of plants ðeaê, the variations in the

tr,eatments applieð sntl whether the troatu¡ente er6 rsoomnenðeû.
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îabLe 4"

SlllçIlt{.å8Y 0F ggE TREÂfiriMtl[S S?PLIE] l0 ïN]MÐIiriïi ]¿I,IDEIIOF

DTTRING TTI¡ GROY{I}IG S¡ÂSON OF 1956.

aa aa.aaaaa.aaaaaaaaaaaaao.al aaataaaÔaaaaa.aataaaÔalaaaoaa
¡::i:-i
r t{o. : Treåtment, Slea& : Ø tniureel.¡/"Norraal:
l. ¡..¡.1. ¡. ra.a.a.taaa.. ¡oo¡o¡¡3..4¡aaaaaa..aaa.r.. aaa...
: 1 : lbiple Êuper Phosphate: 50.55 ! 18.50 | 5'l .!4 :
!.....¡i¡¡¡ol¡.a.c.¡qaao.at....!....t.¡oio......a.a......'....¡
: ¿ ¡ usêd. Crank Case OiL : 16.80 i Lá,&4 . &9.74 :
...Ò...i¡..¡.....,¡a¡.r..Çor....1.o..o.¡.3........¡r.i¡¡rr..¡r¡t
| 5 ¡ sod-luü thlorid.e I 64,16 : 10.00 I 25.8ã i
¡......i......t.........Qr¡¡o¡.i........1¡¡o..t....o3r¡.¡¡.¡ ¡ri
z 4 : Potesslun $ulphate : ¿å.?5 : 10.60 1, 63.65 3

i.....r1..reaaa.aa..aa..r......3...or.¡¡å¡....ca....¡.rrr.¡".¡l; 5 ! easo].€ne : 86.0¿ i g.Ze : 1"0. ?5 i
i¡.¡. r¡3¡r¡.¡.Ò..â....o.....oa.iro¡oo.o.iqça..a..¡¡¡3¡ r¡..a...¡
: 6 r Soüiuutblorate :100.09: 0.oo ; 0.00 !
¡ . . . . . . ¡ . " . . . . . . . . i.... r. i. ¡¡ rr ¡ ¡¡i o. ¡ ¡.i......t. r ¡
| 'l : Raphanite(copper nltf,åte)96.96 : o.o0 : 5.06 i
i ¡. ..O.3.l a a.. a.. a. ......4... o¡ å.. ¡... a.3........ .o "i. . o r. . ¡ ¡ ¡ i
: B ¡ Sulphurlaåaitl : 47.89 : L8.48 : 5ã.6I :

i 9o ¡CoIlBerSulphato r 65.1? : 8.5O z 2,6.14 ¡

3 ro r.. r lq.. o.rro........ ¡.. ¡. o o i"... ¡..o l. " ¡ o¡ i ¡......¡ ¡ 3

¡ t0 : ¡rseniG llþioxicle : 1o0.0o : 0.0o ¡ o.00 :
3¡r. r..å¡.e.rl¡¡a.¡at......rt.¡.3.o..r.¡oir...4r....¡å¿.¡...r..å
: 11 ¡ Cheak- So Sreatment : 000.00 : PO.OO : 90.00 :
¡.....aaaaaaaaaaaaaa....aaa....aa..aat..a..aaaaa'aaaaÒaa.a..aaaa

i 1¿ r theck- Nt llreatment ¡ O00.O0 : 30.00 : 80.00 :
I ¡. .... i.. ¡ ¡..r... .i.. ¡ o¡.. r 1.. .. oi i. o.. r¡¡13



ta
bl

e 
5.

- 
S

U
Iú

IIA
R

Y
 O

X
' R

E
S

U
IÍS

 O
F

 t
R

Ð
Ä

II{
E

N
ÎS

 A
P

III
E

Ð
 î0

 IN
D

IV
ID

U
T

II 
D

A
N

D
E

IIO
N

S

19
66

# 
- 

C
he

m
ic

al
 R

ec
or

üq
e 

nê
èd

c G

C
oY

t1 c R R

U
nc

 .

@ 6 H ô r{ tJ 0

IIn
 c

E
! tr ¡d qJ o ü) l0

C
ov

10
0

â
0

10
0

C
ov

.

t

10
0

45 60 50

U

00 B
U

t0
0

l_
00 r0
0

I0
0

10
0

B
o 1t 5g 56 IO

I0
0

10
0 66 I0
0

0

?0 50 10

1I 55 50

10 IO l0 IO
10

0 T
? 20

I 0



¿Ê.4*

7.-= ê:reEffHous$ PPærryqqs

Uethoäe

In oonJunetlon wlth the work ilone in the fleLô oa the

erad.icatlon of the öânalsli oni a greeahouse proJect was

cårri€ù on in the faLl- of 19ã6 to eee whEther the ôsntLoli on

Blant woulcl rsact to th6 coBper nitrate epray ln the ÊBBe

marm€r &s undor flelil oonelitioÉs.

Ifea}tby 1,Lêûts wæ€ aolleoter! ir¡ the fall of L936 anil

plantei[ in pots in the greonhouËe. the plants grew well unil.er

these condltlûns. I'r om the måterieL planteË! five pots wer'e

tsken ï¡hi ch eppååretl coüparablo ln slBe and conèltiono Á6 tn
the fieLd. êqgerlm€ûts, Lß, 4o, 5{", 4f, and 5$ solutione w€ra

me d.e ep using &åphåaite, one csncentrati ôn to eeeh of the

five potsr lBo eaoh of the plante 5oo" of tho solutitn w&s

*pp3.iei[. llhis a$eì¡nt fully eovereÈ the lesves ¡,"it h a fins
nisty q,ray. the chemic&l was appl-iedl- to the plants !n thê

gtreenhouse ¡sith *n storizer s6t in a gratluate. 0n some of the

L€ãnee, Leaf hsirs wero not present, with the result the

spray tencleù to rræ into the leaf Exf].s.

lflhen the 1S soluti on of aol¡per nitrate was applieit to
pot u.o. I, tho leavos did not begln to cu¡l until five hours

âftsr thê treatmont¡ The effeat of the Êpray was ty no aeaas

pemanent. In tho photogtapL showing the p3-ant fourteen ðays

after the treatmont, it Eppearod. quite heal-thy. ?ot ú.o. e'

whieh receLved. the åd/o copper nitrate soLution, bêgsn to w:Ì.lt

t¡¡o hou¡s aft€r the ehemieal Tas epplieû. Fourteen tlaye after
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tho treatment, the plants had. maile littLê recov€rry. In pot

úo. ã¡ receivíng the dfo oopper nitrate solution, the plant

began to vrilt two hours after the spray hael been epplieð.

Fou¡¡teen d.ays åfter tho treatment, the plant hatt apparently

recovereal. this may be d.ue to tho fact that thls plant

eontaineð nuInsrous seeondary cror¡ns. ?ot no. 4, reseiving

tbe ëÃ coppex nitratB solution wilted. llithin one hour after

sprâyfuxg, end. fourteen tlays later haû matlê J-ittle r€covery,

Pot no. 5, r€ceiving the 6/0 co;oper aitrate solutioa, showed

th€ l€ãvBs beginning to ôroop wlthin thíx tji" nlnutes after
the treatment. Åft6¡ fourteon ùays there were only four Leaves

present on t his plant.

Resütt s snd. Iisc'r¡ssion

fhough tlre aetisn of the spr ay in the groenhouse r¡Es Br¿c h

slowetr than was fou:rd under fieltl c,onttit lqBÊ, the net effoet

was rtruch ths same as u¡ås found eftor the first spraying 1n the

fielal. It took the ðanùelion plants in the fielô a ]-ittle
Lêss t.iü6 to r'scutr'€rate fron t he f irst spraying'. f hs fact
thet the humidtty !çås high an& the light lntensity 1ow in
the gre enhousê mey partially expJ.ein the slowness in thê

âqtion of tho herbicid-e. Photographs showing t¡to vlews of

the treatetl plants, taken at lraf,ious interyals after trEat-

r:ent are shov¡û in tr'igs. 52 to 4L Ths illustratione show

th6 progressive collapse of the leaY€s.
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slñ&tr*RY

1.- In tho past the use of herbiqitles for the aradlcatlon

of the &ana€lion have l¡een only partially suacessfi¡l. These

h€rbic iilôs ¡uers founð to have ðamag6d. the grass in some oas6s

snù haal to hê epplieû ssY€ral tlnes before effective eontrol

of t he ü,anð6tl on was obtainetl.

Êr- n¡tr"t t*"*t s at the {Iniversity of Manltoba in 19ã5' have

ehorre that tho use of oappor nitrate språys' appJ-iei! in two

treåtnênte ebout s month gpartr wêre eff,ective in ktlllng the

tlaútle].irB without d.amaging the grâsç permanently.

5,- llhe suoceÊs obtain€ù appeêrs to h,e ðue to the faot

tbat eopper ¿itrate spray aan he uçeð to kil"l ths leaves at

two ôifferent period.s in the growth of tho plant, and thus

ÊEhalrst th€ fooÀ resetrv€' weakening the plant so that 1t

sanaot overv¡intsr.

4.- îhe eff,eot of the Êpr6¡Ï'q¡&s apparent within ttrlrty

mlnut es, when applieô on a wqrn &aY.

å.- The gress teeporari\r turnetL a Y€l]'owlsh greon coLor.

Å yoar after the spraylng, however, the gr:aes in the treated-

ãreas appêâred s¡or€ healthy than in the untreat€ð ones, ðr¡6 no

&oubt to the fertÌIlzing effeot of the nitr€tê in tha herhicide

6.- I ê34åieating indivlðuc 1 ðantlelioa plants the ohepical

-s that have been founè effeetive ar€ RaBhanito ( oopper

nitgate ) anal areenic triexitle. fhose ohenicals d"ið not lniu'r6

the grâs,s sumoand.ivtg tho alantl€lio* plants troatetL $otllu.Ð
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Ghloråte is not r€comme¡fdsal as the d,ariege to the grass was

too Ê€v€re.

?.- 0reenhouse ox-Þeriments suggasted that the speeil of

action of the h€rbici¿e is d.ue to the coacentratlon of thê

copper nitrate, ltght intensity anð humidity.

RESOT'ff{BTÐ.ATIOSS POå THìì USE OtrI OOP?ER ¡TITRåTE 3OB TTü

:.. L.- îhe co]lp€r nitrat€ soLution shoutð be epplietL in the

f orm of a fine mist, on I w&rm d'ay.

A,- Ã 2{'eopp€r nitrato soluiion applieû at the rate of

500 gallons per åcro or a e/o copÞ€r nitrate soLution applied'

st the rate of 200 gallons por aere' give the best results.

ã.- ÕQpper nitrate strlrays shoìr1.d not be applieô to

1åFr¡s wher6 there 1s arly quantity of young grass.

4.- *{ pressure tenlc spfâyer gives gooè resuLts q'r hen a

sma l"l arear:, is to be tr eat e&¡

5i.- îwo troatrnente of the fnfestetL âr€a arê necessary, the

flrst about Juþ l5th. qnd the s€oo¡rd about .August Lã.

6e- Watering the laura forty-eight houre after the spr ay

is app1lê¿ retlaces: the amount of iliscoloration of thê greËs'
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Part ?- Åi{ ECOIOçICßI S['UÞY 03' TEE Då],I}F,!IO$

Lntro.ðuation qnal Êeviow of T.,itelature

fbere are fer¡ refsronoss ln the llteraturs on thê

êcol-ogy of the iLanðaliûn., Ánong the wortserÊ. that have

eontributeit to the hlowleðge of the ôanal€llotr on this
continent, Shêriff (ag) hes atteekeê. the problem from the

Èaxonomie viawpointr In his. nNorth -Ánerican Strloclês of

Tår&Eåcu.n*, thq distribution and. eharaoteristies of five
epeoios fowrel on thlc c ontiü,ent are d.essribeè. fhe numbst

of E¡nres5nne glvon for eaoh of thê speei6Ê, is lerge anê

the X,ine of ËtonetÈrâti on betweon the species often slight.
$e*re f¿o) dLêsar1h6e tho Ilfs-history of the tlantl-eli on 1n

aome alotaiL. fhis worksr hae sttacked. the problero from the

yl€$point of tarconoro¡" andl ocology oombineê. Ee polnts ont

t he me,ltiplieity of names used. fn the early norflêno].aÈ,lrre

for the Épecies of Tqrexêer n . ThiE wae tlue to the fact

that many taxonomists used tho loEf as a distingulshing

aharacter. The use of th€ ].eaf in ðetarmining the spècies

hgs. been *hown by this work€r to be unreLiablø. other

eÞaracters used. in ilisttnguishlng speoi€ô of llaraxaetrl&

wsrê the seeð, fl"ower colorr bract shape anô brãct color.

Most of these chår&cters âre inconsistent urit hin one

specias anù for this reason iliffieulty in nauing the

epeciee has srlsen. Sdb,erg fe5) recognizes only trcro

çpeeias of Taraxgsun.
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Jrittle has boen written on the life cycLe of tho

ð.ånaelion', or thê vâriation& ln the plant ¿urÍng the

gr olring season. It is e eoumoa êqleri€ûce to flncl &and.e-

Líqæs with heavily ind.entsil leaveslr:anô seBI€ wlth entire

Laayee. tsoth of thes6 typ6s of leaves måy b6 fou¡rd. on the

såIle pl-ant. Yari oas opinlons soncerniag the eagmontation

of the Leaf, havs been presented. in the literature. Goebel-

(1e) clacsee the iland.ali on urith t]rose pJiants that form two

kinès of LearreÊn first the entire leaf, antl lator in tho

groçJlrg s€asoÊ, the eegmenteil form. Dê l¡ar €gr{y quoteti Þy

Morgan (19) attributes Èhe illssêction of tb6 teaf to ilry
soil conitlti ene. Fr ank (6) stateç that the leaf tler¡elop-

ment iç basipetal and that the toB segpenJ tlevelops first.
$to¡¡k (Ê9) fo,u:rð that the seoctl-lngs g"own from ses([ from

the seno beatl untler !û-ent ioal con&itio¡s seemed to have

the saee generåI. leaf shape, u'o matter whgt the Leaf

shaBe of the parent.

ilhe iletornin*tioa of the age of danûelion plants has

ïeen stteeltteô by a numh er of workers. Sears (26) aðoptôü

tha nsthoa! of d.igging up the p].ant 8nd' a!.€t€rnining th6

conttitioa of the root' tho nuxûb €T of seco¿ûary cr owns andl

the type of leaf protluced by the plantr llh€ notboil ôeEari-

hed' by this worker is in&efinlte anô the results ar6 onay

ån approxinat i oB. It ls well known that ths ôanttelion forms

rings ln the roots Elmila" to those founù ia wood¡r perenn-

lals. Ëob€rts (44) has u6eð the uet hotl of counting the

numÞ€r of ritgs on the pri!0arl¡ root ånd reoordi*g thon
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es the agê of the p1ant, âsËuning that one ring ls laiè

êowlx 6very year.

the rapi& t¡.scline in tba numb or of leaves of th€

üanðelion throughoat tbe growing s€ason has been reporteal

by Longyear (tO) anA Seare (P6). These workers founð that

å numb o¡ of, Leåves on the èanôelioa are rapidly pr od.uceei

ånù Just as rapièly ttr"i e to mahe room for those thet fol1ow.

It was hopeù thet the €xaminåt i oû of the llfe-cycJ-e of

the ôand.elion and. the variatioas in the plant dÌ1ring th8

growing se&sott Y¡ol¡Ið aiti in ùetersining the optimum tlna

for the sratlioåtiar¡ of the plant.

?resent Worts - 1955 Ohservati ons

'u:ring 
the su$Ðe? of 19SS' e few èantlolions ware 6x&mined..

fhese wæe dag from a section of lanð that ha il- ]-aia ¡vaste

for a nürb er of years. the growth fn the spr iug bagan fr om

¡lEneroü,s secondarJ¡ elowtìs r eaeh of whj-cb oonteinet! s number

of buês. One of tho larges,t plants examlnsù showeil fíftêea

seconðåfy orowltÊ. Each ot* these seconda¡ly crowrrs eontaineð

ên åyerêgs of L5.5 butls. A nunb er of p]-ants fron a l awn

were eollectetL ôuring i[ay ]955. fhe heatle s¡ere sep&rate'l

anû the numbec of florets per hoat! counteå. îhe rssults

of these oounts aro Êreen in fable 6o
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Present Eork:t 958 r0bgËsâ'b:Lqgg

.& col"leetlsû of d,anal.slion plante was nåèe at w€ €kly

iat€rvale ft¡."Íag thê gr owing seâson of 1956. fhe plants

wsre oxårslned. and the following d.ata r€ccrô.€tl.

1.- Åge ( as suming th€ rings 1n the root are l-qiil ¿Lown

onô per y6a1. )

e'- Flower Nu¡âbsr

õ. - treef Nt¡¡nhe¡

41- fiu.al l{uüber

5.- tr owr ltlunb er

6.- Root S1øe fôiameter), 2 cnit 4 inches b€low ground 1evel"

?. - Seaf length f ¡oax1¡ar¡m )

8.. treaf length (mean)

9.- Ittumber of Si(le Roots, 0-e inches be]-ow the gr ou¡ldl Leyel.

10. -I[umb er of Siclo Roots, 0-4 inahos tsl.ow the gr ountl leve].
Llr -ffumbar sf S.id.e noots, 2-4 lnches below the ground Level.

Detænlnetions w€ne narle on ?0 plants, t akan at randoxo,

fron four ecologicel situatior¡s at w€ ekly lntervaLs v¡hare

posËibf'e. fhe eaologiesl eltuatior¡s are aE follosss.

L.- 3ss¡1 (short grasÉ, footbål-l fleLat) ohiefty å mLxture

of Kentuehy bluegrass anil retlto;rr

?.- Iong 6raes area- chiefþ brome, creÊted. wheet grass

anil weet ern ryô grasÊ.

ãr- Waste area- {lhis ar€ã situåteû lmmetLiatõþ north

of the Douln: on. RBst ¡e-oorator¡r, contained^ v¡e eü.e of all
kintls.

4.- Winôbreak ar ea- îhe winùbrEats consistêtl of spruee êrili
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cråb,apple treea ånd. wes aboBt twenty-five feôt wlale.

fhe historS, of th€so 6aologieå1 aleas is hel¡rful_ in
sxpLs it¡ing the resuI"ts found. in thls stuê.y. fhe winilbreâk

hea! been plant6d- ovêr ten [6årso l]hs long g¡ass area h.a ô

beên soeËLe¿ for at least five f€&rs r Prevlous to thls
tlne potatoos hå al þeðn on t he lanrl¡ llhe wa st e ar es håð

bsen unt ouo heil f or êt J-east five yoars. f he lalvn, namel,y

tha fo otbell- fieJ"tl., bes been untlar gfesÉ for et J-eEst.

ten years"

In thø lav¡n the clantLelioas hatl- to comp€te with a

heary turf of bluegrass and- rodtop. It was f,ountL generally

that the plants taken from this af €a were smaLJ.. The tlentle-

lion plants iu the long gras$ arsa had. to coropete both

for light Rriô space. Th€ èand"ellons ln the ¡vaste areå hâ dl.

to compete with thomselyÊs snð åIso & varisty of other

srs€tls, p.trennial sow thlstl-o (sonahue a veaEf s L. ), reÈL

root pigweêð ( âuer_ant hqs_re'lr qllq:q4q-I1. ), .Amerlean dragon-

heaû ( ), annual spurg€

( 3uþ horbie rasqulata ¡r) anð wÍtd erenesbill ( Geranium

m*eqlatu&-LrÌ. [he ðârð61ion plants ln t h.o wlndbrsah hâd.

to compete c hi efl¡r f,or 11ght, eepeclal.ly when the trees

came lnto leaf.
ffhe plants wæê d.u.g with e sparle and" as mush of tha

root ae possible taken with the plant. fhe pJ-ants were

brougbt lnto the laboretortrr, whero they were oleanecl and.

tho measu¡aments ma(Leo Ia all caseÉ the plants were
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c ol-I€ct€ai and measurod. the saroe d.ay. fhe ¡nethod. of recorÈ-

ing the ðat€. is as follorss:

læ.: - i,Ll of the leavos over one inch wers oountecL, antL

aL1. ths ðead. 3-eaves on the plant tl-isearil.ed.. Ieaves were out

fron the pLant at gr oì¡$ù leveL anð. their length d.eterminêð.

Itlowers:-fhe f].owars ssre counteal. as guch when tirere

wero sny florets shovring through the bractn, anù until the

seoð baô. b egrln to {Lisp6rse.

rc.:- .411 b,ud.e that coulal be eee¡r !Íer e counted. The buùs

vari6ù ln raaturiËy from those lrith no soape' to those vrhere

the florets were about to break through the bracts.

Root¡- fhe sampl.es of the root tåkon to tletormlne the

ç,ge of th6 plaats were baggoð and. after the othor meå E¡urê-

ments were complet€d. the foots were sxanine tl enð the numb er

of riugs oounteô.. In tlet errnlning the root size, the root

vas ssctionetl at two inch int ervals, ]etorr the crown, and

the ð.lanet er of the out surfaoo measureè. lh€ averâgs lioot

sizo that is reporteô is the aYerage between ths Slze at

the two lneh levsl and the four inch level..

Sid"o noôt$: - lhere wete Ilrutr€r ouçt fine roots on t be

måin taB root cf the dandeliolle' but these we're ùisregarðed'

snù only thoÉe side roots oYor l/e inch in d.iamet€r countetl.

'Ihe weathsr ðtrring the gr owing seasog is ssen in Flg. 29.

Á summary of each of the faotors ooneerl¡€Cl' ôetermlneð

fro$theplantgfconthefoureoologlcslpoêltions'BIasmaù€
for ease of ooBpâriËon. Th€gs are seen' in tr'igs' 5O to 6e'

InFigs.6Sto?Sthemeesur€mentstakenatweets'lyinterva].s

atreshown'oachfigtre4navêrageoftwentym6åsuretlplants.
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R¡SüLTS Á$Ð }ISTÛSSION

In ð.etermining the êge of the d.anè.slion plants exeminêô,

eeetions of the root !u6re taken from the naln tap root ånil

exarnined. uniler the ¡siorosco1ler In al-J. of the sampLee the

s,€otions were taken from about å lnehes helow the grountl

leveL¡ Figs. ã0 anù 66 show the variations 1n the number

of rings, f ound. in the plants froe thê f ou.r ecologlceJ-

sltuations. ßh€ fleesy€d. corteÍ oa the outÊiùe of the

ðanilelion roots vlss, atisrêgârd-oð in Ôetermining the numb er

of rlngs Bresont. It may w€l.l. be that the apparent sariåtiobs

founû in the plant êges bet!¡6en July l-st. and July 15th. '
from al.l ecological posltions, were largel¡r tlue to the

s hrinking of the outer cortex l.aysr of the root. I'rom

Jul¡r Lst. to the L5th. the greatest amount of reserve food.

s¡as bêing used. for leaf proôuction. .ås the root reLoaseð

Its storeè food. the soot sh¡r ank. &nd rottgilr fhe tlata

obtaine& Bay b,6 thê result of taking s preðominåncs of

young plants, whioh woulil towor the average age of the

sanpl.es. îhese facts may partlally explaln the srËrene

variations fountl in tho âges of the pLants ç¡ithin one

gr o\ri ag s e as on.

Eg_€_!e__Qrgs- Pl,ants fron this åtrsâ wsr€ on en av€rage

L3r9 years old.

Iong Gråss- SLants from this area g.verageù 14.2 years

of åg€.

!s@- ( short Êlâss) 31ants from thls area averageel

9.5? years of age.
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gin4brssh- ?lants fr orn this ars& averaged" I0.2 years of age.

F!01ñER NI,UBER

thE var iat! one in the nuub er of flowers present orr &ry

ð.ay of collêctioa srê s€en in Figs. SL anô 64. \t' wiLl be

notloett that there are great variations ln the flo¡rer ¿umb er

n¡ithin tho varlous situations anð between the eoo1.ogical

positi ons.

Waste- Plants fron this &rêa proåacetl the ].argest number

of flowers per plant. Ihe seasonal sverage was 10.18.

lou$ Grass- PLants from the long grass aroa proðuceð the

seoond greatost nunb €r of flon¡ere per plant. Ílhe seasonal

avêråge being 6. ?O.

Winðbr-qEE- ?lants f,ron the wi-ntlbr eak averageå 1.80

flowers per pLant for thQ $unner. In this situatios ths

floworlng periotL extentled from June 15th. to Juþ 15th.

l¿aw4=:L-s þort g¡aes)- th6 €lanôo}.ions in the l-avrn

prodr¡c€d. the smal.l.eet numb er of flowers per plantr The

s€asonaL average being 1'.59. fhe peak of fl-ower proôuet-

iôa rf,âÊ roscheè aboqt June lst. an& then grsaluålIy fel]-.

the ttiff er ence in thê nu$b er of fLowers proôuced. ia the

1a¡cn and the waste &reå may be tlue to the fect that the

plants in t he lawa hacl snaller roots end fer¡er cror,ms.

fhis fact woulð refLeot tho amount of food. store& in the

root, ånð it s6êms Loglcal to sìrpposê that the greater

the amou¡t cf stored food. the larger the floç¡er Bsoduct-

ion will be.
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!EAT' STITIBæ

lhe va¡iatlons in th.e Leqf mrmbar per pJ.qût tn the

vario¡rs ecologicaL positións t hronghout the growing ssason

&r€ ss er¡ in Xtlgs. 58 ên(l 65"

Wsste- 3lants from this âr6a al¡e"ag:€ô 80.1! leaves per

plant throughout the su*üre? Êonths. In this cåÊe E¡6 finû a

rl.iEt inct rise in t he leaf nr¡¡ûh€r per BIånt from Mey L5t h. to
June Lst. :fhfs ney be d.ue to En inoroase ln ths t6mperatur6

or te thê fact that the plants fron thls are& hav6 s Larg€

nr¡nb€r of seo onda¡ãF €rowns. The il.ocline ln th€ leaf, ¿uub er

aftor Jun6 Lst. nay be duo to the faet that the food suBply

ha iL boen tsusrËarily oxhauete{I. îhen, too, thê l6êyes on

the outsitle of thê rosette may have hett lnsufficieat ]-igbt

to earry on photosJnrthesis. She alsc].in€ in the numb €r of

l6av6E per pLant may be e quos.tion of treûs3)Íratlon. It is
posË!þls that the moisture given off by the leavEs erceeðetl

that tåken f.n by the root, Gåusing the leavos to wi],t. 0¡r

May 9th,, the averaga Leaf nunb er per pLant ¡ra s 1?6.45.

lhæe wås then s tListinct rise until q pê43 was reaeheal oûi

Juno tst. with en avêreg6 of e6?.O5 lEav€s per plant. .4,

raptct- f all in t he ayerago nu.mb Er of leeves was, f ounü between

Jqne I'st. ãnð Juns L?tÌr. lhere was â gendraL alecllne in the

nu¡ob er of :-eaves per plant during the faLL.

IroqGr asg- ?lants fr ou tbis årea possossed- the larg€st

average numbsr of leayee per planto specimens fr o¡o thie

areâ rserâ not c oll€ateil t hrougho'*t t he ent ire growing

s€&$orr¡ fhe average number of leaves per plant ovor the
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p€rloð of col-lectien was 1.,ø5.'tL. In the sanples collected,

wo finô å ôistinst 6rop fron 228tã,8 laaves per plant on

Itiay J.lth. t o 5õ. e0 leaves per plsnt on Jlrn€ 25rô. when

thê observatioD.s on. this area ware otoppetl.

Wind,beeaE- SLants from this åroa showeð very llttIe
'Irãri ati onrì in the leaf numb er throughout the growing sêâsorìo

*{s there w€Te fewer cr orJns on th€ plants from this aree

thsre wsre fes¡er Leavss, proûueeð.' lhe peak of leaf pro¿rretion

oceÏrr€tl âbout June ]-st. îhongh the leaves fron thls situation

wûr€ süßålI in numbor, they were large 1n slze. gôliotropiõ¡û

oausèd s orne of the leaves fro¡s tbls g.ituat ion to reach a

l-ength of fifteen inehes.

I'aidlr llgÞqrt gesg)- Ihe nu¡nber of lôaves per plant

coJ-lectetl f,ron this area varÍeû only slightLy t hroughout

the growing s€åsoa¡ [h€ ru¡mber of crowns p€r plent wås

affål-I. flhis is. a iimiting faotor in the number of leaves

pro&uceilr The averåge nuÈtb er of lesves pêr plant tluf,l ng

the gr oÌring geasoE. s¡as lL.65.

BTiÐ T$IMB]!8

ths data pres€nt6ó. ln Figs. 55 and ?I show the retstive

numb er of butLs. on tho plãnts f¡om the four ocologíeal

positionc. It ls ssef¡ by a eomparison with the flower numb€r

that there is little diff€renae in the type of graph obtalneö.

lïot all of the butls present form6ù flowere. Ëome of the þud-s

Ee¡e foluid. rotting in the axils of the leeveÉ. This Baa trn6

of tho plants fron the wåst6 anal the long grass areas only'
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WqS$C- fhe average number 6f buats fo¡ th€ gr owing s€&son

qås L0.05. fhe peah of bud prod.uction appeêrsð to bê ebor¡t

June ].st, after whicb there Ìras a rapf,d. d.eo1irl6. .Aft or June

L5th. the numbe? of buals produeeit wae sxceed.inglf ].ow.

long qr]rflg- ?Lante fron t his ar6& av€rag€d- gO. 05 bu,at s

per plant, for the limltetL length of tine thet the coLlect-
Íons ¡r€r 6 måôe. The peak of bud Broaluotlon wa6. about May

åOth. aftor u¡hlch there vrås a rapii! èecline. ,After June L5th.

the avorage Bas L€ss thaa five buðs per pJ.eut.

Wtpilbeee- In this ceso the aumber of buals proa[¿s€at

was very mnall¡ ayer eglng only .51 per plant t broughout

the gr owing Éeâsonr the peak of bu& proihlction was about

June Lst. after n¡hf oh there was a rapitl tLee].lne.

lam¡ (shorjE Æggq )- gne ssasonal- av6rr ag€ was onþ rl3
buós p€r pIant. fhero wae no ðeflnite peak ot bua¡. proaluction

notleeê.

The d.iff,erences in the yearly average between the

veriou$ eoologfcal eituations is. like].y ðue to the ð1ffer-
anoe in the aumber of seeond.ar¡r crowns. l¡h6 largêr thÊ

ûlüber of cr orr¡¡s the groater the nusber of br¡dls proðnaed.

GRow{ sEeg
Figuros 54 antL 66 shorv the våriations ln the nunb er of

crowre that were f ol¡nô in tho plants examinetl fro¡o the vario-
us eeol-oglcål g:ltuatloÐsr Íhê variatloas found in th€ waste

and long grasÊ år€as. call onl¡f be explalned ìy ss.suning thåt

in senpllng, Blants of aliffereat agoe wsre coll.eoteù togother,

fha large va¡iqtionç in the p1ânts f¡on the waste area
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mey hãr¡e be€n åì¡6 to the pr6vÍous trgatment of the laad..

If this sr6ã hÊd not s}l rec€ived- the same tÍeatment, it

would be expecteö that those pLants that had. been ùanaged

mor€ by euitivation implemonts vioulô have the lalgest nunrber

of cro$¡ns.

Wqste- The yearJ.y qverage cr own nunb er of the plants

from thÍs ar€a wss 6.êX.

Long Grass- The plants fron this axêq håal the highest

nurnb6r of orowns per plsnt for the llmited. Iength of t ine

that the obserYati ons wæê mad-e. the arerage numb €r of

s? ownË wqû ?rl&o

WinÈbreak- glants froü this areâ showeû little Yariatlon

In the nìi¡mber of cr ow:cs over the growlng seasolt. The. yeerþ

tverago wae ¿.00 crowfrÊ per plant.

Law:r (short grass)- ?Lants fr om thls a?64 hå tl. the Lov¡est

y6srl"y avêrage of cr¡owr¡s of ary of the ocologioa]. .situatlons

exåminetl. lhe yearly aversgo w'ss 1e60 orowns per plant.

Fron the res'ßtã it would seem that the less the

conpotltioa snê th6 no¡6 ðtstürbet! the su:rface of the solI'

since the oståbI.ishment of ì;he tLantLelions ' the greater ls the

numb'er of Ë€conôar)' Gromts prod'ueocL

ROog srzE

She root d.iameter $as mêasureù in two plaees, two inehes

b€l-ow th€ grounô leveL and foür inoh€s below the grounô' levsl'

.A thit¿ d.eteî&lnation is also report€al' whlch is an av€rage

of the two previous aletermiaåtions.

The siz6 Of ths rootç ( d.iameter ) var!€ð 1þeatly wit hi¿
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the areas fron wl¡i ch t hey were c ollected.. llhis was eqrecteù

as therê wgs a eonsialorã]16 number of young plents 8s: wêlL

as. ol.d plants present. fh€ 01ô.6r the root the ).arger waa

found tho root siøe. In the six Figs. 55? 56, 5'l , '16, T 4

ånô ?5 tirere iS a great sluilarltr ln the shale of thê

eì¿ry6s froro ar¡y of the four eoological situetions.

maÉt€- In this €as€ the averag€ d.iarseter of th€ root

froin the 0-4 inch Level- bêlow the grounð waê r50 incheË.

Íhe variations tlur lng the growing soaÊort may bo êue to the

fact that in the s.anp:.ing nore young plants u¡ere taken than

o1ð oaeg.

long Grase- P1ants within this areå haô an avelage

¡oot *iameter for the first four inches b€lovr th€ ground of

164 ineh€s. This ðoterninâtion is for the limiteû tins thåt

thE eolfections ì,rere mad.e¡

Winðbr€ak Plant s fr om the wlnaLbr€ak wer€ consiôeraÞIy

small-er ln root sløe than the plants in the a¡ast€ or long

grqss, âreas. The yearly âverage siøe of th€ roots vsas .85

LncheÊ. lhis ùeternination is for the first four inahes

balow the grounô level.
Iaçn lgb9ft-g.aFs.)* nne roots of the plants ln this

areg v¡ere mall, evoragiüg only .AA inchee in ùiaaotsr'

fhis û¡ey have b€on ùuo to the €Ítrene corupatition of the

gf,as$ SOdr
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3Ei¡' ,¡qNçrH.

InthogoI]-êetiollofthed-gta'notonlytheleafnumber
ïras r€oord.6ù, but tfre åveragô leaf tength of the ].eeves from

the ysrious situstioas antl slso the maximurn leaf length' fbe

resr¡tts ere illustrateû' grapbioalll' ln Fígs' 61' 6ã' 6l' anð

12.

l'[pste- Thê avorâge 1eaf length of the plents fron this

area wes ã.1-5 inches fø the groÌving s€asotl of 1955' the

!-caf length rôachoal a peak about Ju]{¡ t5th' *nð then grãd-

ually fel1 untfl the &utlìmr' The iongest leaves averageô

9¡40 incheç anô thege w6re f ounù ab out July lst'

f¡ons Çrass- The avorage nean leaf lengt h of tbe pLants

f¡om this eco]-ogical situation lges 5'59 inches' 'å peãk of

l-eaf Leûgth waê reachedl ab olrt June 15th'' anÔ then there ¡gas

I gen€raL falJ.lng off , until tho samplÍng fror:o'thts flêI'i

wêË èlscontinüo&ç It wag founê thåt the longest ]-eaves w6re

Srroûucot! about June lst '
wlnd.br e*E- The Leaves from this &reå r¡er € the longest

av€ragê mesn iâsf
of any of thê sitnatioas examineûr the

Length $¡as .6.0? lûah€s' About July LSth' the leaves pr esent

¿veragetl ovêr t6rl inoheg' ås there was oonsið6rab1e shacling o

resuSting from the lsavss of the trees' heliotropisn was

êoubtless tbe reason for this fact'

T.,awn l-Short--gggg)- Íhe average ü¡ealx l€âf length from

this areâ !¡as Ê.8o lnehes' fhe loagest leavos were proðusetl

alout Ju1-Y l'Oth'
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STÛE EOOÍ NT}ßÛA

In ôet ermining the nr¡mb er of slôe rootst a3'1 over 1/8

ineh in tilian€tsr wene counteð. A].l roots besid'e the aaln

tap root were clasËifieil as si'le roots' The siðe roots were

corr¡t êal withis the top two ineires of the eoll,$hen fr ora the

two to foar inch level antl then a third' 
'teteraination 

Ytas

maùewhlchwâsanavera8eoftherosultsofthepr€vious
two tl.eterminatí oû9.

A glance at Figs. 58r 59, 60' 68, 69, and' ?O will show

that the numb er of s1ôe roots varieð wi'[€].y within sny

ecoLogiea1- situation and greatly betvreen ecol-ogical poÊitions'

Itisgeaninengxsminationofthefiguresabovethatthe
gfÞâter uumber of sid-ê roots Iiø rvithin the 2-4 irrch ].evel'

lvaste- Tha plants in this area haô a yearl5r avera8o of

6.A9 s1ðe rootÊ psr plant within tÞe top 4 inches of soil'

The average nunb er of sld'€ roots on an"v åate of collectlon

rrari€ð gr6at1y ' ind-icating thal; there were ot h-er contribut-

. f-ng faators besiù€ age.

loneGress-3].antsfrornthisareahaðayearlyåvêra8a

ofI0.o4siilerootÉwithinthetopfourinchesofsol.}.Eer€
again th€rê is a large variation ln the nulabor of siåe roofs

botwê€n the èates of coLleetion'

Winöbreek- {ltre numb er of sid'e roots in the plants from

the winÔþreak averageû onty 3'55 for all of the plants

€xanineal t hrcug hout thê grou¡ing seasol]' This avorage ls

far al3. tbe roots srithin tho top 4 inches of soil.'
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!44¡--Lg@3.-gIass)- fhe nurbor of siðe roots ir: this

oa*a s¡as greatly reÔilced probâbly d11e to the t hiclaress of

thê grasÊ sod-. lhe year'Iy av€rage numb er of roots per Blant

was .îe. Sbls {LGterminåtion' is for the top 4 inche'ï of soil'

fbe numb er of sid'e roots that was found' in the sarrrples

frou the var i ousr ecological sitüati ons seems to <l-ep e ncl on

the previous treatment of thê soiL' 'flhêr ê therê hås bse$

lltt].e ¿isturbanae, the numb er of sið€ roots seeüs to þe

smal].er. lthe ol-ðer t he plant t h€ greater seei:ts to be the

nunb€r of sitle roots. This faat 1s well gxeüpllfieÕ in the

cas€ of the plants from the was:to areê¡
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suffi¡gY 0F $lwsrrq4rro

L.- Âs suning that the ago of the ùanùelion ean be

d"etermineû by tho nr¡mb er of riûgs on the root' greåt

variation in the age of the plants from the Yarious

6cologicâ1 sitüations was founô. The average ages in y€ars

of the plants from the long grass ar:ea' r'raste area'

qfinðbreakandshortgrassaleawere}4.2n15.5'10.24nå

9.5 resPectively.

P.- The f].ower number in alL of the plants examined

reacheê a peak betî'úeen Jun€ 1st' ånô Jìlne 15th' Tbe

averå8e numb er of flowers per plant et this time varíod'

betweon6sigthecåseofthepôantsfroüthewagtearea
snð 5 in the ease of the pJ.antg from the s/indbr€âk'

5.- The nurnher of buûs present 1n an¡r of the eeol-

ogica]- situations varietl as tLiù the flower number' In

som€ eases' especially in the weste anù the long grass

ereås' bìld-s were lounû thtt Ìverê rotting'

4.- The numb ef of cr owns th¿t the ôand'elion possesseg

depend.ed- on the competition present' the previous treat-

mentofthesoitsnùtheegeoftheplânts.Thegreatost
rrumbetr of cr or,'¡ns per plant was founõ in the vraste anô the

long grass âr €ås o
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5r- The root size as moasure'l by the diarneter of

the root et the tvco lnch levs! and tho four lnch l-eveL

end" then aYeraging them, showed' that the p1ånts froin the

winùhreak and. th€ short grass âre8s lrÊre mu'o h sma]-ler thsn

th€ roote of tha pJ.snts in the F¡aste ând the long gress

areåÊ. fhe root slae va"!6d. Ì¡it h the age of the ôând'elioa

plant s.

6r- fhê greatest leaf lengt h of the ttanðelion

plants sta s Ìeached' bêts,een June lst" and' June 15th' lhe

l.ongest loaves ü¡€r e founô in the winðbroak'

?.- fhe nuabsr of sl¿e roots ir the p].ants from

the vaf,ious loqations was ln evecy oase J.arger in the

2-4 lnch leveln than in ih€ top tlso inches of the soil'

The numb er af side roots waÊ larges:t in those Sroee

having the olô6st plânts, and the roots with the great-

sst ôiarneter within the to-p four inches'
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I'iSUfg_I.: ,l\re.:.. behind tlie Horticuitu¡e Bu-i-Lding at the

University of l'.rla"nitobe-" Ârea spra-yed in ï934,

v:ith Copper Nit¡e.te , picture ta.ìcen in l9J6 "
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Iieglg_?:= Layout of

Da-nd_e i i on

the Sfocks of

ør¿r.di c a.t io n

plots used ln the

progr¿r.mme , T935-6 "
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c+r.cr' iilö CHLCI{ 45b cìl{:c(

rô l19
,{ö o+:cu
tJ 14

CHLí.I< ZUa
¿'9

?oo Cql,ck

Blocles A a-nd B, shcr¡¡ing the placement of

the i nd-ivi tlu¿I trea.tments.

'- ir.- - ¡r---ottcv )ao cltLar 4oo(HL(4
46 .4f 4Ò 4t
ì6 ctrcu .JJö r*rrt

I!ggfg._2:": Layout of
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/7"- /oo PLOTNO./.5

C//EC/(
L

PLOT/VA/Õ

Sigg¡gé¿:_ Diagra.r shovring tiee

Ð,nd untrea.tei, pì_ct s-

a.pplied Ð.t tlìe ra te

cornp¿ re.t ive infest¿,.tion of trea.ted

Tre ¡ t¡nent- f 'fi 'Jopper Nitra,ie,

of 100 Ga.f ions rrer rere.

Infestôtio¡ Count

r-9

4-rz

5-f.2

6-7

1-2

8-r8

9-14

Iotal-86

Infes tâtio n Count

I-I8
2-I9

4-r8

5-44

6-24

9-29

To taL-¿42

?3Í
,i*:,'ì':

.";õ

" ;r,i. i,.
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/z-200 PLOT NA1
IEfeaiåtioE CotrÞt

r-0
z-o

4-0

5-0

6-0

8-0

9-0

lo t¿L-6

In.f6statiùn Cou¡ìt

r-16

z-26

5-r9

4-14

5-L4

6 -r6
?-r8

8- Iã

9-rt
1o te1-I63

Cf/ECK PLOT NAÕ,

{fgS:C$-- Diagrarc shoving the

a.nd- untreÐ-ted plots-

a,po1ied a.t the r¿te

compara.tive infestrtion of trea.ted

Tree trcent-Il Copper Nitrate ,

of 200 GÐ-llons 'oer â-cre l

&f

..É!1
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ry"-,tao PL:OiTNozg

' ï;.

o. l.t¡
Ê¿)

- .sè,
x "l'

:íê,

CflECK PLOT NO.z+

I:Cgfg-{-,-: Diagrern sho-oïing the compe-ra.tive ínfest¿--ticn of treated

and- untrea.ted plots-Tr ea}.mentr-T/" Cop:er Nitr:;te,

applied a-t the ra.te of JOo Ga.l]ons per a'cre "

I¡f66tatio¿ Coonts

r-1
2-+

3-6

4-5

6-7

6-II
t-5
8-4

9-5

[ota].-5I

IEfest¿tion counts

I-28

2-2't

3-29

4-r8

6-e8

1-25

9-2r

10 t¡¡l-¿34

l¡ì)
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//" -+oo PLOT-/UA+g
I¡f€Êtåtion Coupt

r-0
2-0

3-0

4-r
5-0

6-0

1-O

8-0

9-0

to tqI-I

Infes ir.tio u Cor¡Et

r-30

2-4f

3-52

4-23

6-27

't-25

ti-30

9-38

fota!-2'11

C//ECK PLOT/VA.44

ligqre /_.1 Dj.agran showing the com¡a.r¿.tive infest¿tion of trea-ted

r.nd untïe:ted pl-ot s-Tre r t nent-I/" Copper Nitrate,

apolied a.t the ra.te of 400 Galf ons per â.cre.

,'I

'*' ;,,
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/ ft-soo PLOT/VA+S
I¡festetio! CouEt

t-r
2-
c-t

4-5

5-r
6-r
?-0

8-0

9-0

IotuI-a

lnf6stàtion uount

r-23

5-29

4-25

5-¿5

1;IA

6-¿7

I -24

To t¿.l- 2I9

C*/EC/(

Ilggfg-å:: Diagra-rn shov¡ing the

. ê-nd untreated pì- cts-

applied a-t the ra-te

cornpa.ra.tive inf e ste,tícn of tree.ted

Tre î.tr4ent- f /" Conner Nitrîte,

of 500 Gall-ons per Ðcre.

PLOT /VO5O

" "Í'
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¿.7" -/Oo PLOTNO./5
I¡ies L !1aB -où¡il

L-Z

5-2

5-6

ô-5

8-0

9-0

lotål-¿0

lDfest¿ tio n coüat

f-zf
z-a4

+-za

5-r9

,1-2:)

8-9

9-r 8

10råL-I74

Þ"

cl/EcK - PLOT/VAaO

tr'igtrre 9,:"- Diagran showing the comparative infestation
of treateil anti nntreated- plots- [reatment
llb Copper tlitrate, applied at the r¿,rte of

100 Gall"o n s per acre.
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27"-eæ PLAT1IVO.3j
I¡fost¿tio¡ Coì¡Et

I-¿

5-6

5-O

6-e

.7 -7

8-4

9-5

¡otel-¿5

Infeõtation gou¡t

I-IO

5-!.1

4-r2

6 -24

7-5

8-14

Io tal-II3CITECK PLOTNO.S+

SiggIg-IO:: Diagram sho-urlng the

and. untrea-ted Plots-

a.Prlied at the ro'te

c oropa.rat ive infestr.tion of trea'ted

Tr e¿,Lment-?,4" CoPPer Nitra.te,

of 200 Gallons Per Ð.cre.
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¿,2-Joo PLOT NO,7.

IÞfestetio n Coì¡Et

r-0
2-O

3_0 
.

4-0

5-0

6-0

7-2

8-t
9-0

lotel-5

Infes tì. tio n CoLl t
I-IA

3-t0
4-14

5-r0

6-4

rJ -A

9-ti

1o t¡,I-99

ClltrCK PLOT NO.ó

g¿gUlg_I!.: Díagram showing the

and untre¿-r,ed- Plots-

a.r:Pl i eC. a.t the ¡ate

com'parative infest.l.tíon of trea.ted

1r ear,ment-Z/o toPner Nitra.te 
'

of f 00 Ga.l-l-ons Per Ð-cre.

ä

'., 
*a fì
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27"-+OO PLaTNO./t
Inf€s t!.tlo n CouÃt

1-3

2-1

5-6

4-O

6-5

?- 0.

6-0

9-0

Je-!:]---¡É

I " 
f:-e.!,-_!.1¡-l__aggs!

r -19

3-r4

4-rti
5-;9

ò-r8

7-r6

b-tL

C/JECK

¡igglg__I&:: Dia.gram shorl¡ing the

and untreo.ted plots-

a-c¡l- i ed et the rê-te

compara.tive infesta.tíon of tiîeated

Treetmeni-2/" Copper ¡{i trate

of 400 Ga1lons per a-cre.

,s

t, ^i

'at": i ""
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2% -soo PLOT-N2.7
Infê6tat1o¡ Cou¡ts

I-I
2-o

3-0

4-2

5-0

6-0

7-r

8-0

9-0

Io tst-4

Inf€s tåtioÐ Count

I -14

2-IB

3-r6

4-r5
5-r6

6-r8

7-r5

8-25

9- r6

fo tu.l--I60

CqECI( PLOTNO-z

EigCt "_Lq.: Dia.grÐ.m shovring the

and untree.ted pfots-

applied a,t the rate

coa;Õa.re.'I, ive infestation of trea.ted

lrea.tment-2 /" Copper Nitrate ,

of 500 G¿.llons þer a.cre.

¡¡
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,1%-/æ PLOTNAOT
Ipfsst¿iio¿ Co0¡t

I-I5

e-r
5-r

4-0

5-t
ô-0
,t -Í
6-0

9-0

Totul-It

Infðs t¿ tiù ù count

I-I5
¿-r8

4- I8

5-20

6-r5

'l -Í4
U- I8

9-22

1o t¿l -I6o

CJlECK PLOTNOÕ2

¡igglg,*Il::_ Ðiâgram showing -r,he cornpa-ra-tive infeste.tíon of tre¿ted

and untrea.ted plots- lree.tment-J/" Copper Nitra.te,

a.pplied at the rate of IO0 Galions per acre.

,r¿,
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3ft -z'oa PL)T-No./7
Iúf6s tLtio n Count

r-c

4-0

6-0

?-0

8-C

9-0

fotal-0

lnfcs it. ti " n ùt)unt

I -I6
2-29

b-'¿r

5-2r

6-¿4

't -25

tJ-2t)

9-19

T. ral. ¿t4

C//EC/( PLOT NO/z

Iigt le I9.: tiagrarn showing the

e.nd untrea.ted plots-

applied a.t the ra.te

compara.tÍve inf e st¡.t íón of trea.ted

Trea-tment-J/, Copper Nitrate,

of 2O0 Ga.llons per acre.

i'ù¿¡¡' "

árì ' ,-¡È,

.'l *'

to' 
ì,Lt
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Õi/"-5OO' PLOT/VO.47
lnfês t¿tio ¡ Co ì:Ìit

1-0

z-r
3-0

4-O

5-0

6-0

?-0

B-0

9-0

1o tel-I

Infestrtir,!r c,urrt

3-37

4-29

5-25

7-24

a-25

9-2h

-Ie-!È:¡!-¿
CI/ECK PLOTNO+z

¡!"ggrg fó.- Dia.gra.m shouing the

s-nd untreeted plots-

applied at the rÐ"te

compe-rative infest¡.tion of tree.ted

Treatment*J/" Copper Ni tr:.te ,

of J00 Ga.l-f ons per a.cre.

&ì, ', ,:
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Õ/" -1oo PLOT/VO.4/.
Ibf€stâtio n CouÞt

¿-0

+-2

6-T

8-0

s-2

Io t6t- I0
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applied at the rate of 400 Ga.llons per ecre.
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