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Ä3SÎRÁCT

Experlmsnte wers conducted to d.etermlne the effect of modta

and levsl of sorubLe salts ln watsr upon tho greenhouss grorvth

and fLeld performance of tomatoes, zlnnlas and narlgoLds" Tho

msdLa usedl wEra peat-Ilte, unLversfty of carLfornia rnlx, eomposted.

vl.rgln sod and. 1cL:L nLxtures of sand-soll-peat noss and. eand-soLl-

lnanureo the conductivrtles of ths rorater used*varLed from O.lt to

4o0"

Tho peat-l1to and the ÏJnivsrslty of callfornf.a mf.xee produced.

transplants and. rssultant fieltl ytelds r,¡hLch vrere higher than those

producsd on the sand.-so11-nanura ln one year and. Isss satlsfactory

the next. In general.rthey were blgher than those prod.ueed on the

sand-soll--peat noss nlx ln both ¡¡eâ.rso Vlrgín sotl ?ras superior to

paat-lLte tn lts abiJ.lty to provlde ¡n envl.ronnent r,¡hleh could

qrlthstand. the lnfluence of soluble salts"

Partlally decomposed. peat whose prlnelpal eonponent was

sphagm:n moss prod,ucecl greater d.ry wel.ght Ln transpLants than pure

sphagnun peat moss when used as a eonponent of peat-lÍ.te. fhe

additLon of an f.ron chelate to peat-ll.te as a solutLon dr:rlng water-

lng r+as mors sff--ctlve Ln 1ncreasLng growth than the Lncorporatlon

of lron chelats d.urLng nedLa preparatlon'



rn testing the fertilizer xequlrements for peat-1fteo maximir.m

rÌry r'rei6hts and the híghest root/st:m r¡tios l..er-ô procuced t":.nen 6-9-6

ai 8lbs. p+r ci:.bic;rard of míx pLus one fer¿iing of 10-52-17 rues

uÈ;u o
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INTRODUCTIOI{

In 1960 the¡e wore approxlmately trsenty-flve baddlng plant

grorse¡s ln Manltoba, uralnly concontrated. ln the Grsater Wlnnipeg

arca (l+Z), 1[he Manltoba Departmeat of Agricu].ture estinatail

that there $tsre approxlmateJy twenty-five pereent moro grol{ers

in the provLnce tn L96? than there were ln 1960" Some eommercLal

greenhousss are loca.ted. in smaller cgaters such as Portage la

Pralrle, Brand.on, Dauphln and Morrle" Íhe capactty of the green-

houses La Ma¡Ltoba varf.as fron J00 to 201000 f1ats, wtth the

naJorLty of growers having over 11000 flats. fhe estlmatecl re-

tai-L valus of beddf.ng plaqts sol-d Ln Manltoba in 1960 was $,+0Oo0O0

(LeZ) " The estf.na.te for 196? would. probably be thirty to forty

percent hlgher due to Lncrsase in volume and. retalL prf'cs.

One of the naJor probl-ems 1n the beddl.ng pl'ant Lnilustry is

plant Loss bstwoen prlcklng offl and. narketlng. Oae ty¡e of plant

loss ls the resuLt of soluble salt accr¡$ulatlon fn the eol.L. Bhe

sacond. cause of plant loss f.s the result of u¡even plant grot'rth

antl clevalopment caused. by non-rrnLforn so1l mixes" Slnce thø poorly

developed. plants ars lÐdeslrabla for saleu they are cilscarcied and

thus coustituts an economic loss to the growgfø

l Tms ls a term appll.ed to the process of renovlng tha ssedlLng

fron the seeilllng flat"
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rhe greatest concentratlon of growere ln the Greater lfinnlpeg

area ls along the Red RLvsr. rn splte of the proxlnlty of the

rlveru most growers uss ground qater rather tha¡ river water for
+;aterf.ng because ground. r.'ater requlres less labor end equipnent to

obtaln. SLnce the constrr¡ctf.on of the.Red Rtver floodway, the soluble

saLt contsnt of tbe gror:ad water on the east sld.e of the rfver hes

Lncreased. consLd.erabLy" lhls has resì¡lted. Ln sevsra plant losses

fo sone grow€rrs Ln thls Locatfon"

Ths basLc conponents of tho nf.xes used. by growers are sandu

Ínanureg ¡:eat noss, co¡ñposted vfrgin sod. and. localþ avaLlable top

sof 1' The soLl ml.xes ln general use arø a Lclsl_ mf.xture of sand."

so1l and. peat nossp a 1:1:L ml.xture of sand., sofl- and rnanuren and.

pure vS.rgln sod.' The solL and. manure used. cor¡-l-d. vary Ln textureu

structureo nutrient content end reaction. This great vari.abil-f.ty

could result 1n fnconsistent nLxgs,

the use of a standardlzed mecLr.a of hor,rn composltlon should

elf.minate the probLems caused by variabLe soLL factorso Boodl-ey

antl Sheldrake (8) at CornelL Unf.versity lntrotlucert the rtpeat-LLtetl

rnix for thLs pur¡lose" rhe naJor eonponents of peat-lLte are

sphagnum pea.t moss and horttcultr¡ral vernleullte" Soth nratarLals

are relatlvely iner8"
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[he nutritlve addltlves are ground superphosphateu dolomLtle

llmestoneu and el.ther a conplete fertl.lløer such as J-1-0-J or a

nltrogsn fertlllzer such aÊ 33,J-0-Ce Chandler antl MatkLn (4)

at the Unlverslty of Cellfornl.a worked v¡1th a nedia conposed. of

send. and peat moss. lo date they bave perfeetsd. flve fornuLatlone

of the two ingredLents with slx dLfferent fertil-lzer addltlons"

lhese nlxee are generally callect the U.Cul nlxes and. bave bean

successfully used. throughout Callfornl.a tn flatsu pots and green-

house benches.

The obJectl.ve of thls study !da6 to deternlne the sffects of

sevsral ¡nedla and. soLuble sa.lt levele ln water on baddLng plant

grotr'th and. resultant fLeld porformancgø

I Urrlo*"=tty of Oallfomia,



IIMRATURE EEV'IEW

fhe growl.ng rnediun ls one of the fi¡ndamental factors ln-

fluenclng bedtif.ng pLant productlon, .åecorcÌ1ng to Eartmarn and.

Kester (22) neafa for propagatlou rn¡st bo sufflclently flrn and

d.ense to anchor and. ho1d. the plant¡ lt rnrst reta.f.n r61s¿¡¿1'e but

yet permlt d.ralrege and. aeratloa¡ Lt ehould. bave no excessive

shrf.nkage upon d.rytng; 1t shot¡J.d be free fron weed seed.s and.

plant pests such as nsmtodes and. dlsease organtsns; and the pE Level

should. be suitable for the plant bafng gtovrtrê

llhe use of gror"rf.ng contalners changes the nornal physfeai.

relatlonshLp betr,reen the plant root and the substrats' ¡unt (fO)

noted that to sustaf.n hf.gh growth rates Ln containerse ]-argo

frequent waterf.ng wao requLred.' Eowever, lf waterl.ng ls oxcessl.vet

the substrate Ls exposed. to exeeesl.vo leachf.ng' The sane workar

observed. that the hf.gh root coucentretf.on Ln roLatlon to the voluns

of soil ln ths contatner created a d.enand. for a hlgh rats of

orqrgon supply anô carbon d.loxtdie removâl'

In an ettenpt to s3.mulato the nornal relatlonships between

plant root and substratee growers havs resorted. to the use of neturaL

and artLfl-cLaL sof.L a^nsndnents.



-5-

One of the natüra1 sotl amend¡nsnts cornmonly used. 1s ea¡d. (10"

11, !30 240 26, 3il u Kuenen (ZS) ltt" defined sand as partlclss

of rock betrçeen 0.05 ancl. 2 mm lu d.l.anetero whose orl.gfn can be

calcfu:¡r earbonateu alumlnr:.n sLlfeate or slll.con dtoxld.e. Sl.llcon

dl.oxlds sand. Ls deslrable as a corponent of a sot l ml.x for lt ls

most abundant and. reLattveþ lnert (4')' gì¡nt (fr) observed. that

sand ls desirable f.n a soLl nLx because of lts ablllty to establlsh

a wlde range of pore sizes and. alr capacl.tfes" la?rrenee and. I{ewa}l

(Ze¡ stated that sancl should. be ad.dstt to seed. ancl pottlng nlxes to

obtaln correct poroslty, to lmprove aeratlon and. to provld.e adequate

clralnage"

Another natural soll anend.¡rent used. is pgato Peat, as deflned.

by lucus et.aL"(28) 1s the organlc rsnains of plants whf.ch bave

accunuLatsd. 1n placee where decomposltlon has been retarded. by

excesslvely wet conôLtlons" 'llhs sane authors broad.ly classlfy psat

aÊ noss peat, reed.-sed.ge peatn and peat hunus' Peat of the moss

type he-s been usecl axtenslvely f.n soll nl.xes (4', 12u L3e 20ø ?þu 26u

2?ø 28u 35), Reconnrendatl.ons for the use of peat in mlxes varlsd..

lucus et"aL"(28) suggestecl a pottetl pJ.ant mlx consf.stl.ng of 2 parts

Loanu T- part sand. and one part peatg Huth and. tftcttow (24) suggested

a nlx conposed of 2 parts loan and. L part peat; Oanptell (9)

suggestedl a mlx consLstl.ng of 2 parts sol.lu 2 parts peat and l pert

santl'



Lucus snd. co-workers (ZB) stateil tbat

nost d.eslrable type for soll mLxes as

anè pl¡ysieal u¡rifornlty, In lts pure

tlnss lts ovm welght 1n water (5).

sphagnun peat noss ls the

a result of lte chemlcal

form lt ca.n absorb 18 fo 26

AccordLng to Futh a¡d Nlcklow (24) peat moss ls so!.l nfxes

provldàs bettsr p\ysLcal cond.ltlons for root growth. f,ong (2?)

stated. that sutttngs rooted more favourably fn peat noss mf.xes

as e resul-t of nore favourabLe nolsture and. aeratl.oan gu¡t (fO)

reported that peat noss gave Lrqlroved gror'rth a¡d. sarllor flor.rerlng

çrf.th tonato and. Lmproved. growth l¿Lth antlrrhlnum,

SttLl .another component of soll mLxes ls barnyard. nanr¡re

(3u 4r 22s 26ø 4O)" Ma¡¡ure 1s dsflned as the solf.d. and lLqutct

excreta fron farm anlnal-s níxed v¡1th the litter used to bed the

stock. several authors ß, 4) hp.ve noted th^at the composrtlon of

nanure depended. upon the proportion of solLd and lLquld. sxcreta and

lltter; the kind, age aad. food. of the anLnal prod.ucing ttg the type

the utter used¡ a¡rcl the care taken to preserve the nanrre. varue

of the ma.nure as a source of nutrients ln the soll nlx wLll- vary

r+'ith lts conposf.tlon but lav¡rence and Newelf (26) statsd. thåt

namrre generally contalns 0"5$ N, 0"25ø Pu 0.25% K and sone trace

elenent s '
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Tha same report aLso stated that må.nu.re may cont¿in weed. seed_s,

d"lsease organisms a¡d a hlgh concentration of solubl"e saLts.

Eapler (23) compa.red, the effect of manure and pea.t as components

of a growing med-ii.m on the production of greenfrou-cg tomatoeso

Ife di-ccovered that after the first six r+eeks the plants on the

manure pLot apneared. larger but that there was no d.ifference ln

the tlme of fruit rlpening or fruit sizen

One of the artLficla"L soiJ- amendments Ls vermiculíte.

Sarsha"d (6) deffned vermiculite as a hydrated. magnesirrm - aluminum -
iron silicate r',¡ith a la.yer j-attícs structure' CarJ-eton describecl

the prod.uction of comnierci¿.1 vermj.culÍteo Ïle sta.ted that the

vermiculÍte ore pâsses through a furne-ce at temperatures nea.r

2000oI'" [he mef s"i;ure pz"essnt between the layers ls coirverted to

süearn whi.ch ia turn forces the 1-a-yers a,pârto fhe end. result is

small sterii.e sponge-i.lke kerneLs r¡hich a?e iclor,rn as commerclal"

varniculite' fhe intorface of a. kerne]. totals approximateLy three

squâ,rê feet (B)" Ehís allor,rs for a la.rge nolsture holcilng eape.eity

anð. a cation excha,nge capa.city of L.2 - L"6 me/sra¡n (6). This

hf.gh ca.tioil excha,nge eapacity enabies å grorlÐr to use higher

fertilf ty Leve'-l-s tha.n he coultl. l'¡ith soil (B).

ÐsBouke a:rd ÎrÌaxon (32) state<L tha.t No, 2 gxa.cl"e vernicrrlite t¡as
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best a-s a rooting medía. for cu-ttings, 3ood"ley

35) sta-ted the-tl fn peat-Llte, IIoo 2 vermiculåte

mm) should. b+ usedr. for beCdlng plant prodlretion

vermíeulite (d.iameter t rLm) should be used. for

and ShaLdrake (8,

(d.lameter 2 - 3

and. No. 4

seed. germination.

ÁrtifLcíal- soil níxes for plant starting and. container

grovring âïe presenii.y avaílabLe (4, 8) o These mixes have been

deveS-oped. to eLiminate producti.on faÍlure created. by the use of

na-tu.ral soiL mix coinponents of ogestionabS.e eomposítÍon (l+).

Ba.sica1"Lyn the artificial mlxes consåst of macro-components such

as sancl, peat mosso perlite and vermicul-ite as wei.1 as micro-

eomponents such a"s fertilÍzers anCi Limestone. Fee"t-J.ite, d.eveLoped.

by 3ooclLey and. Sheld.rake (8)n consi-qts of a LeL mi-xture of sphe.gnum

peat moss ancl vermicuLite, MÍcro-component ad.dltions ineLudç

grorrnd superphosphate, dolornitíc l.ímestone ¿rnd eÍther J-L0-5 or

33,5-CI-o (8, ZBu 35, 36)" Sheldrake (36) reported the satlsfactory

starting of cucr:mbersu summer and, t+inter sque"sh, r.¡aterrnelon ancl

mushnelon ln peat-Lite. Sries (ZO) reported the sati.sfactory

production of annuei- bedding pla.nts such as petuni.a, sal-viau

marigold, zinnian agera.tum, coleus, al-yssum and. basiL ae t¡eIl ae

perennf.als such as geraniumn pansy ancl ehrysanthemum on peat-J-lte"

SheLdrake (y'i.) reported chl-orosis on iretr¡rLan pepper aad

tomato gro!Ér ån pea,t-J.lte. Rea.cl and- SheLdral<e (33) found that



-9-

chlorosis on peat-llte r'¡as th-'resu-i-t of the lack of ava.ilabl"e

iron in th-^ mixes accent¿ated- by the high Mn:Fe ratio presant Ln

the vermiCu.Liteo Elimination of chlorosls lr'as more successful

by spraylng 6itb Fe-DIPltu Fe-EüfAo Fe.EDDHA and. ferrous sulfate

tiran by d.irect ad.d.ition to the so!}. No minor eLements other

than lron are required. in psat-}ite. 3ood.l-eÍ and. She}clrake (B)

reported. tha.t the superphospha.te and the 5-f0-5 supply satis-

factory amounts of mlnor elemants for'a twelve-$¡eek grol'rlng period.

Ferlite ls another artificial soil amenðment, chemicall-y,

it ts a combinatlon of sllf.cono al-¿mlnum, potassium and sodium

oxir:s (l-) " neWerth (17) in hL-" descriptj.on of commercla.L perLite

production sta'ged that th: ore is heated. to LBOOoFu at tuhich tÍms

åi expands thirteen times to prod.uce grânul-es of steríle horti-

cuLtura] perlíte. ÍIhe Perlite Instítute (1) reported a gror,ring

medium consisting of a lgl mixture of perLite and peat moss. Huth

and Nicklow (ZE) reported that in a comparlson betr+een the l¡1"

pea.t moss-vermieulite mix and. a lgL peat moss-perIlte mix, the

peat moss-perlite mix consi*"tentl-y gave a poorer grot+th rating

r,¡ith fl-or.rer seedlíngs and a loç'er prociuction of dry weight t'rrith

vegeta.ble crop seed-l.ings. Huth and. llickLor'¡ (el+) postulated- this

to be the resuft of the loryar nutríent hold-ing capÐ'cïty of the

perlite c
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l.{atlcin end Chanill-er (þ) r,orking in Californla cl.evelopeC

thc U.Co mí: to provlcle a grorring m+t1ium r'¡hj.ch r.rou-l-d. fu-lfill-

ihe requirements of the conllercia.l nurserl¡mnn. Flve basíc U..C.

:nixes have been cleveloped. These are:

/¡\ - ^^,:l\ r-l iuuþ sêno.

(z) ?5,$ -oand-

ß) 50fi sand

(t{) zfl, se"nd,

(5) 1"00fi pea.t rnoss

^ -KfZ)i'r p3¿r! mOss

5Of peat moss;

75# pea.t moss

lhe cheni cal a.dil-itions consi. st of d.ol"onitic Lí¡restone a.nd- a. source of

nitrog:n, phosnìrorous a.i:.d potassium. The same authors report=d the

su-ccessful, use of the U"Co mixe-q in pots, fletso benches end planter

boxes.

the accu¡nula.tion of soluble s¡l-ts Ín greenhouse soil-s has been

reported by *<everal r'rorkers (29, 37). Baker et a.l (lr.) believe that

this sa.l t accumu-Lation in greenhou-<e soLls is the result of th-o er-

cessive use of chemical ä"nd. orgånj-c fertiLizerso f.rnproper f-rrigatíon

practices, 1)oor draina.ger &.nd. the use of -qoils Ír, 'i ti ¡'l'i r¡ hi p'h i n

salt s,

Bernstein â"ndr Hâyr,rood (7) sta.ted that the jrresence of exces-<Íve
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concentratlons of soluble salts ln the root zones affects plant

grovrth by lncreasing the os¡notlc pressure of the solL solutlons

which ln turn results ln a decrease f.n the pbysfologlcaL avail-

ability of t¡atero [he same r,¡orkers noted that the accunuratlon

of toxic quantitles of sod.lum' carclumu chlorld.e and. sulfate lons

can d.epress plant growth. Snlth and. ?larren 3Z) observed thnt

lnJury dl-d not occur Ln lettuce u:rtll the concentratf.on of

sulfate in a L:2 soll-rryater extract excsedsd 1200 ppnu whlLe the

crop fr¡âs Lnjured, at concentra.tfons above I20 ppm of chlorld.e,

McceLl et aL (29) stated that fLorlcuLtural pLaats nay be reduced

Ln yf.eld and quallty because of soLuble saLts wíthout any vlsual

evidenee tirat soluble sal-ts are present 1n excess Ln tbe soLl

supporting the gror+th" Dunkle and Merkle (fg) reported. that plant

growth was not lncreased. and Ln ca.sss decreased ¡+hen the

cond.uctlvity of a ].tZ so1I-water extract wa.s greater than zz? x to-5

nhos"

Several rrorkers (4, 9n 26) stated. that the grorrlng ¡nedla has

a d.irect bearing on salt aceumulatlon. Soyko (9) reported. the

successful productfon of rneloas and. tomatoâs on the sa¡ds of the

Negev d.esert rghlIe fmtgatlng wtth hlghly saltne water" Ee partlally

attrlbuted' thts success to the removaL of the socifi¡:n and. nagnesir:n

chl"orld.es from the root zone into d^eeper layars dr:ring å.rrl.gatlono
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Seker (4) etated. tbat organLc na.tter retarded. salt ranova.l fro¡n

medla even though lt irçroved. perneabllity. Ee also noted that

peat rnoss retard.ed. sal-t re¡noval less than tlf.d organlc sr'qÈerlals

such as flr l¡arlc and. plae shavlngs.
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MAT-JRIAIS & I,ESHODS

,rxPrnr[{!r{T r (tç66 atg6Z)

A eonroarative evaluation of the effect of dífferent startíng

¡redia upon ihe d.ry l+eÍght of tomato and zinnfa transpLants and. their

fiel-ci performa.neê u'âs conclucted. Ln L966 and. 1967" I'our treatmeni

r:ledía uere used." Eheir composS.tion ner cubic &:ard rçast

Lo Peat-Li.te Mix

No. 2 vermiculite
Skrred-d.ed. Pea.t rnoss
For+dered suPerPhosPhate
ÐoLomltie linestone

(1966) Ámmoi:iu¡n nítrate
(ts6V) 6-9-6 1

2n Mod.lfiecl U.C" M3.x

Flne sand.

Shred.Ced peat moss
SuperphosSrha-te
ÐoLomítlc Lfrnestone

(lg 66) AmmonÍum-pho splr*e.t e- suLfat e

) Potassirur suLfate
(s.ç6r) 6-s-6

Sa:rci
Ma.nura
Soll

Sa:rd^
Pcat Moes
SoiL

jø

It

LI bushels
Ll. bushels
1 Lb.
J lbs"
J lbs,
I lbs"

1,1 busheLs
11 busheLs
2 Lbe"

L0 Ìbe,
l. IO¡
¿ J.oe

B lbs,

7 busheLs
f busheLs
7 bushels

7 busheLs
7 bushels
7 bushels

Seed.s of Starfire tometo and. Will Rod.gers zinnia $/ere pLânted. fn

the greenhouse on May 2u L966 anC' May 3.u L96? ln a sterll-åøed. lcLgl

mixture of sand.n soi.1 and peat moss to r,drich one pound psr cubic foot

of superphosphate was ad"dad.

1 ÐinrnrooÍum phosphate and pota.sslu-nr suJ.faüen
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fhe seadllags were traasplantad. on May 16, 1966 and t{ray LZu

Lg6? tÌtto flats of treat¡nent uredfa, Each treat¡rent consLsted. of J4

pLaats ln oae flatu pla:rts batng separated. by 2tt x 2n vl.ta bandsu

The experlnental desl.g¡r for each spscies ln the greenhouss was a

ranclomlzed. corplets bLook r¡Ith fsur treatmsnts and. four repLlcat{ons.

Soll eanpLes r+ere tal<en h'eel(ly fron each flat d.urlng graanhouse

grovrth. Nltrate nltrogen, easfly solubLe plus absorbacl phosphorous

ancL excbsngoable potassiurn r+ere deternfned by the llla Matte qufek

test kltli rvhlch fo11or¿s the procedures establÍ.shed by Morgan (30)'

T.n 196? ths Provtnclal- soL] fest{ng laboratory at the llntverslty of

Map{toba performed. the nl.troganu phosphonrs antl potassl.t¡:n tasts'

Sha mocilfLed Earper Method (Zt) was used. Èo detennlne the quantfty of

al.trate nltrogeng OlseaEs nethod (3t) was used to d.eter¡nlae avaLlabLe

phosphorus and exchangeable potasslun wae d'etsrnf'ned' wLth a fLa.na

photoneteru Ia both years pE was determLneð oa a L¡2 sol.l-svater ex-

tract by a Fisher Accu¡rst pE neter, ElectrleaL conductlviÈy tn nhos

x 10-3 was deternfned at room terperature on a LgZ soiL-water s,:--

tract uslng a Secknan Solu Srldtge ModeÏ. B.Ðo - BIJ soLL tsster"

Two &¡e-^ks prl.or to fteld. transp1antingr ln both yearsr ths

planÈs growa on the peat-1lte and. UnC. nf.x shoi'¡ed sLgns of chLorosis'

to combat thls condltLon, the affecteti treat¡nents wsre sprayeel wåth
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Sequestrene jJ} ai a concantration at !"7 gms pel Llter.

0n clune 9, 1966 pnù June f, L96? trcteen pLants r'rere remorred.

from eech fla,t. the roots and, tops ffere d.rled. at 45oC and dry

r¡¡eíghts were taicen, Tr+errty of the rernainíng nl¿lnts from each f1at

v.¡sre tr¡rnsplanted in the fieLd.. []re r-íeld eryerÍmentaL clesign for

each speeies r¡as a randonized. completa bloek v,ríth four trea-tments

and four replieations" ïndivf.C.ua1 pLois conslsted of trr,zo lO-foot

rot"s with a J-foot spaclng between ror.rs ¿n¿ 3l].ants. 'JransÏ¡Lents

were waterecl- i+ith starter soLutlon at the re.te of one pint per

pLant in L966, Bhe starter soLution x.¡as 3:O-52-L? l at a concentr-

ation of l" ðablespoon per gaL1on of water (13)o No sta.rtsr sol-utj-on

-^/*tfas useo lfr LYo'( a

Sield performa.nee of toma.toes nas deterrnlned in the follorring

nannert

lu Early yl.el.d r'¡es obtaineC. r'¡hen truo or more rf.pe frult

r'rere present on 5a/" of the plants. .A frutt rttas

consid-ered- ripe únen JO5,å of the surface area of the

fruLt x{as Pinli Ín co-]-or.

2u FÍna.i- Izlekl of rÍps fruf i r+as obt¿.Íned on /rugusi 3L'

3o Market yíel-d ffas obtained by grading early ancl fi.nal"

* Ðiammoníum phospha'i;e, dipotassium phosphatee Ino!1ô potassiuin

phosph-ate 
"
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yf.eLtls accordlng to ths rsgulattons establ-lshed by

the l'rr.llt ancl Vegetabl-e Sales Act for the Provtnce of

Ma¡ltoba (/+t) 
"

Fleld. performance of zinnlas was determined. Ln the followlng

llamler3

L. EarlLness of bloost was neasurecl by corrntång the nr¡nber

of flowers Ln bloorn by Juty lJ"

2, 'Slze of the flrst bloon r+as establtshed. by wef.ghlng the

fl.rst fJ.or.,¡er after dryLng at 4500.

3, tha tota3. nrmber of fLoraers produced. was noasured by

cor:ntflng flor¡ers present per plaaf on Áugusf J3.ø



_77-

E)¡iPrnrMãrl.r rr QçAa)

fhe obJective of this experí¡nent ruae to d.etermine the effect

of soLubLe saLt leveLs in water on seedllng gror'ith in two d-ifferen{,

med-fa, ren level-s of solubt* **tt* rvere used.n The Leve1s, as

measured by the conductlvity f.n rnhos:r 1"0-3 were 6"lln O.8n L'ZE 1.60

2.0, Z,Lvn 2n8, ),2r 3.6 end.4'O' fhese Levals $'ere obtained by

C,lLutl.ng sallne t¡ater obtained. from a Local beddlng plant grorrer

trlth tap $ratero fhe medla used r,¡ere peat-llte, as outlined ln

Éx¡reriment Io and virgin sod. proC.ucecl on Red Rlver clay" rlhe test

plant $ras the French narígold, varlety Naughtly Maríetta"

lhe rnarigold.s l,rere seeded on May 6 ín e. steril-ized. IA 1g I

Þand-soll-peat moss míx and, were transpLe.nted. on May L9 into the

test meclia, Eeich plot consísted, of J2 pLants Ín one f].at t'tl"th 2"25

inches betv¡een rous ånd. J inches l¡etr'¡een pLa,nts' [he experimental

d-esign in the greenhouse Þfas a splåt-plot v¡íth ten treatments ( soLublle

sali LeveLs fn rrater), trio subtreatments (med-ia) a-nd. four replieations'

fep r,ra.ter (conductivÍty 0"15 x 1O-3) r,las used untj-l May 2? becauss

the saLLne i.',ater was unavailabl-e. I{ater at the conductivlties shornm

above vas used. from Ma5' 27 :ufr.Xil pS-ants r'¡ere transplanied. ínto the

field"

Sotl sampl-es a.nd a counl of dead pLa:ots T'las tÉì.ken r'reekLy fron
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each gr-ôenhouse plot" The pE of a l¡5 soil-water extract was

determlned on a FLsher .accumet pE meter. Tha soluble salt

content of the medla was d.etarmlned. by measurtng the conductlvity

of a L:5 soLl-water extract at zJoc on a Beeknân solu Brldge

soil testeru

0n J'ne 20 flve pLants from each grsenhouse plot were

traasplantetl ln one row, ftsld plots wf.th plants anrt rorrs s-paced

18 lnches apart. The e4perfmental desr.gn Ln the fleld was tho

same as that Ln the greenhoü.sso Roots and tops of the remal.nLng

plants vero drlea at 45oC and we!.ghts were taken.

EarLlness

pS.ants ln bloo¡r

of

on

fLel¿l bLoost r,¡as gstlnatsct by tha pereentaga of

lvne 27"
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rxgsnr¡,mTf rrr QgAA)

$he recom¡rendeti_ rates of Llmestone ad.d"ítion to peat-Llte

vary from J to J.0 1bs, per cublc yard.o Normal]yn und.ecomposed.

sphagnum peat rnoss is the peat componeat of peat-LÍte" In

Manítoba natlve peat moss ln varlous sta.ges of d.ecomposition is

availabLe, fhe prlme obJective of thf s er,perfment r+as to determine

a suitable rate of Limestone ad.dition ancL to eva.Luate the sult-

ability of native peat moss as a component of peat-3.!te míxes.

Irrperiment I revea.led. that Ln peat-lite the ad.Cítion of lron ro'as

necessary to produce non-ehJ-orotic pLa-nts' The second- objeetive

of thls experiment was to evaLuate the effect of turo nethod's of

lron cheLate appi-ícation on plant gro'*th and. d'eveloprment.

the composition of a cublc yard. of treatrnent rnedla vfas as

foLLows:

Lo IIo. 2 Verrniculíts lL busheLs

Sphagnun Peat moss 1l- busheLs
Powdered superPhosPha.te 1 lb'
ÐoLo¡ritlc limestone J lbs'
Ámmoniu-m nLtrate I ]"bs.

2n No, 2 Vermf cul-lte 11 busheLs
Sphagnr:n peat moss Ll busheLs
Pãv¡d-ered. Èuperphospha.te L lb"
Ðolomi.tfe l-lnestone Lo Lbs"
Aminonl'm nitrate J lbs"
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lo Noo 2 Vgrnleullte lL bushele
Iiedfka I muck LL bushels
Povd.ered. superphosphate L Ib.
Ammonlum nltrate j lbs.

4. No. 2 VernlcuLfte i1 bushels
Medåka muok 1l- busheLs
Por,¡dered. superphosphate I Lb,
ÐoLonitfclf.mestone Jlba"
,ånmonlum nltrate 3 Lbs.

The subtreatnents "r'¡ereg

L, Sequestrene lJB at 4 gms per p€¿k of mix in-

corporated. at the tÍme of mlx3.ng,

.2o Sequestrene i.JB appi.fed fn soLution at the rate

of 4 gms per peck of mÍx" .Appi.lcatÍons were

made one and threa weeks after transpLanting"

The test pi.a:rt was the tomato, variei;y Starfire" lhe

tornatoes rr'ere seed.ed. in a sterilized, L:L:L sand,-soil-peat moss

mlxture on November 18" Ths seed-lf.ngs r'rere transplanted on

December J into the test peat-Lf.te. The pLants were sepâra.ted. by

3tt x 3tt vita. bands. Each plot consisted. of tl*elve plants and. a

-qub-pLot of six p]-ants. fhe experÍmentaL dasign tras a spLit-plot

'i,rith four trea-tments a¡d tr"o sub-treatments repLícated four tfrneso

Medlka - a one thousand- acre peat bog situated ln sectíons lp,

2Ou 29 e"nð" J0 of fotrtrshf.p 9 ancl Range ]-A EPM"
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So11 samples ware taken weekly from gach ploto Íhe pE was

establishetl by the use of a 1¡J soll-watar oxtract on a t'lsher

Accumst pE netoro Conductlvlty of e l:J soll-water extract was

neasured. at roosr tamperaturê ou tha Becknan Solu Brld.ge soÍ.L

ts stgr"

Ths tonato plants rvere observeti weekly antl a vlsr¡aI estlmats

of condltLon was establlshed." Tho condLtlon of tho plants was

rated. as followsg

ConclL tl on Rat lng

(a) Excellent 5

(t) Good t+

(e) Sll.ghtly chlorotl.c 3

(a) Chtorotl,c 2

(e) gfehfy chlorotlc L

The pi.ants were ranoved. from tho flats fori¡ weeks after

transplaating' The roots were løashed. and ths roots aad. tops lvere

d.ried at 45oe" Root anrl top løel.ghts ¡*ere astabllshgê,
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lhe obJectlve 1n this ercperlment was to d.etermfne the sources

and. leve1 of nLtrogsa ln peat-lite nl.xes rsqulrad. to prod.uce satisfactory

dry welght i,n the transpla:ats" llhe sources aud. levels of nltrogen psr

cubic yard. of peat-llta ftrere¡

I 33"5-0-0

II 33"5-0-0

rrf 6-g-6

rv 6-9*6

t$ tts.

3 lbso

I Lbso

I Lbs" plus ono feeilLag

of LO-52-17 at 2 tablespoons per galton of

water, apnlled two rveeks after traasplanting,
1¡ 6-g-6 I Lbs, plus tl.ro feedlngs

of l0-52-i.7 at 2 tablespoons por gallon water,

atrpL1eù ona and. three wesks after transplantlag.
fhe test plant was the tomatoo varlety StarfLro"

lhe tomatoes wero seed.ed. on May 1 fn a sterilfzed lcL;1. sa¡d._soll_

peat moss nl'x whlch contalned[ one pourd of suporphosBhate per cubLe foot"
lhe seocllLngs were transp).anted on May 12 lnto the peat-ll.te" Each p1ot

consf.sted of one fLat or 24 p].anàsu separated by 3n a 3n vita bands" fhe

experf.mentaL desj.ga uas conpletoly rsndonLzed with fl.ve treat¡nents and for¡r
repLLeatlons,
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So11 sampLes r,¡era taken weakly from each plot. Sotl tests for

nttrata nl.trogan were performed. by ths Provlncl.al Sotl festlng

laboratory at the ÎI¡r{verstty of Manl.tobaa usl.ag the Mod.Lfied Earyer

Msthod. (21).

0n June 9 a sanple of ton pJ.ants ltas removed. fron tho flats'

fhe roots r,¡ere washed. |!ire roots and tops were d'r!.ed. at 45oC ana

welghts wers takenu

Statlstlcal analysls f.n all extrrerlnents was performed eceor<ilng

to procedr¡res outllned. by SËeal and forrl.e (38)"
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RESTJATS ÁTiID DI SCÜSST OI'TS

ExPrnrulrrr r (t966) (tg6Z)

lhe objective of this expsrinent w¡-ìs to deternine the effect

of med.ia on seed.Líng gror,rth in the greenhouse arnd on the resultant

field performance of the tre-nspLants for a vegetable crop ( tornato)

and a fLor^¡er crop ( zånnia) , [he effect of four starting inedia

upon the total c]-rl¡ weight produced by toma.to and. zimfa seedl"íngs

prior to fieLd transpLanting is shok¡rr ln lable 1"

Table I' fhe effect of starting media upon the totai. d.ry r,ief,ght of

to¡nato and. zlnnla eeedlings prior to flsld. transpi-a.ntíng

In T966 ani- L96?,

Trea.tment

Tomato
966 _Je6?

Mean ffeight Mean l{elght
Grarns/P1ant Grans/Flant

Zínnla
to66 _ rq6? --

Mean l{eight Mean Welght
Gra-ms/PLant Gra.nrs/Plant

I Pea.t-11te

II U.Co Mlx

IIï Sand--SoilJeat

W Sa¡rd-$oíL-N{anure

0"2t+7 b

0"L75 b

0"200 b

0.537 a

0.835 a

Q"82? a

o'691 a

0.J48 e

a"t75 b

0"188 b

0,235 b

0.460 a

0"718

0"730

o 
"4-¿tJ{.

0.536

^

@

n

n

(r - o"o5)



-13-

ïn thls and in -eubsequent ta"bles t'here Duncanl s lful-ti.ple

Ræ.nge test v¡as used, the treatments fol-lor'¡ed b]' a eomrnon letter

are not siånifica:rtli' dlfferent.

ïn the ensuÍng text, the pLe.ntË f;rôr.rrrr on peat-lite sha.ll be re-

ferrsd- to a.s trea.tnent T, II.C. mlx as tre,otment 1I; sairn-soil-pea.t

as irea.t¡rent IïI and s¡nd-soÌL-menur4 as trea.tment IV"

Tn 7966 zi¡:.nía and- tomato se--=rl] inss ìn trentment lV Þrod-ü-cecj

e sig,r-ificcntly (O.Of) gr,:r-ber enormt or' clrSr r.:eight. Hor':êv?ro in
- ^/^ ,L957 lit= se:d.llng d-ry rreigir'cs prod-uc=d by traat¡nents I ancl II'rçêre

ruígni-ficai:tl¡i ( O.Of ) hígher then those proiluced in treairnents III

and IV for zinn.la.s but not f or toma.toeso

Ln Ig66 f,þ-a gr?enhouse tempera.ture varlecl from BO - 90otr during

the ci¿.y for several da.ys irnnecliately a.fter seedlings rrere trâ.nsplanted.

*rito tha flat-e. fhe excessÍve evapotraJ]splration r:sulting fron ih.ese

high ternpera-tur+s causecl ihe plants in tre¿rtments Io ïï and. IIï to

vil-t .qomet¡ha-t eacli day" ITo r.¡i-'ì-ting krâs noticed in traatment ïV.

Th.e signifÍcent'ìy hígher produetíon of dry vieight on trea.tment ïV i-n

795/c cov-1-d be clue to tir+ abiliiy 0f ihis mix to ÞrovÍðe a,d-ear,æte

,3iloìr.ïli s of avÍr.1-Lable r'¡a.ter even i,.'hp,n .2f,1n6.epþ-oric conditions are

conclr,cíve io high "vaportrans¡iration. In contrnst, 'ch.+ gxe+nhouse
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temp-^ratures a.fter transplanting in 196T rangecL from Z0 - BOo

durÍng th-^ clay. Tlr.e 1oi:er iernf,eratur= cluring tra.nsplan.b esie.bii_ejr-

rneni probablj,¡ resulted in thç greater procluction of d_ry rreight ln

tg67 in ¡i-1 trea.tments except tr-oatnent IV.

"A po-<-eibl_e r!Êson for ihe relatíve-ly lov dry

treatment IV tn !96? eo.,::ld ì¡e the Loryer nitrate

the soil mix in comþe¿rison to th¡¿t of 1966"

røeight proiluction of

nitrogen content of

Fiel-d. j¡ields for ioma.toes ste"rted. on variou_s media,are siven in

Table 2.

Tabl-e 2. Th.e effeet of st¡.rting med-ia upon the early and total

;ri.;lris of tonatoes in lg66 an| tg67

f rea.tment

Le67
Early Tot e,L Ea.rLy [ot al

lvlean TieLd l.,lean Ylei-d Mean Yield l.iea.n lf eld
Gra.ms/Pleni; Grams/Pla:rt Grams/Pi-a-nt Grams/plant

I Peat-lite

II U.0. Mix

ïII SairC-Soi1-Peet

IV Sand-Soi I-l",i;¡.nure

)l-.D DÉ

'z Alt. c<

"H c)U

.+.OJ 
"rU

7Lt2 "75

A<t

36j.?5

Io?tt,50 a

?.85 "75

2B9.oo

5C.75

)+0,?,s

L058,50

l028,00

5Lr6,oo

4'97 "oo

ø

@

b

a

b

ab

0

b

bc

c

(P= o,05)
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In 1966 treatment IV "oroduceci s¡1 enrl;r ¡riei-d r,¡hich l.¡as

sígnf fícently (0.05) hf.gher th¿n trea.tment-c II a.nd III but not

sigrrificarfvly higher ti¿sn trî¿.tment ï, fhe toi¡l ¡ri--ld of irrai-

meirt IV tras significe.ntly (0.05) higher than th: oth;r' trea,t¡reni-q.

[r=atrr.ents I anci II prod-ueed. slgnífÍcantly (0.05) higher y-i-eLds

tha.n trea,tme,nts III .snd. IY in 196?"

In 1967 the performe.ncc of treatment IV in comparison to

ireatnents I a¡d If r*as ihe reverse of tl:et ín'J-966. Pos-"ible

f;ea-sons for the d.iscrepa:rcy couLd. be the result of the tr.ro sep¡rate

Ðhsnomenono First of all, the high greenhouse tenÐe-r'âture im,'redi.at+Iy

af'r,er transpLanting into flets In 1-966 seriously -cet baek treatrnents

I and II ¡nci l-orE seeclling cìry r'reights 1,,rsre produced. Secondl;r,

the nÍtyate nítrogen content of 'cz"eatinent IV In 1,967 t+as exiremeþ

LoI+o

Field yieLds v¡ere closely correiated. to total- dry lr'eights of

i:h¡ eoar'r1i'ro,e n¡"n,{rrnarì ìn :irc c'ngg'¡1house, Tha correlati-on co-

efficient (r) betv¡een the iota"L d.ry r'reight produced bJr the tre.ns-

pLe.nt ancl the fieLd- yiei-d- nas "83 ln 1966 and "93 ln L967"
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Ilhls result reveals the i:ecessity of transplantíng seedl_rng-q r,¡ith

a maxLmrun dry vreight if a- good field ;rie1d is to be realized. It
al so may provid.e a usefu-1 tool for the r-osearch rrorker, for he may

be abLe to estlnrate fieLd. yisi.d wíthout actually gror,,ing the toma.to

in 'bhe fleLd,

rhe earLy and total ma::ketabr.e tomato yfelds are shorrn in
[able ].

!abLe J"

starting med-Ía effects upon the earry arcl tota.l ûr"s.rketabr.e

yielcls of tonatoes ín L96ó and 196?"

1966
Early fota1

Ì'larketabLe l"Ía.rl<etabLe

1967

Treatment
EarIy

MarketabLe
Tota.L

Ivlarketabl"e
a

d,)c)v

a^ ñ/)vø ()

Lt o)U

L6?"5A a

Grams/PLant

I Peat-lite

II U.C" Mix

II I Sancl-SoiL-Pe¿¿t

IV Sanrl-S oi l-Manure

b

}l

11

tB6 "5 b

165,5 b

!25 "?5 þ

4.117.00a

?.05.?.5 a"

2L7"50 a

36.75 b

28.00 b

BB2,OO a

909.75 a

438.75 b

389 "75 b

(P= o.05)

Treatment IV produced,

narketa_bl"e ylelds ån 1966"

signficantly (0.05)

Ln lg67 trea.tmenrs

higher earl¡r a¡d totel
I and. TI



_?_g_

r.ì::oduced significantl¡i (0.05), higher early a::d. total_ marlcetable

yield-s. Ma.rlretable yieJ.cl.s, like total ¡rie1ds, apìreã-r to be

cirectly related. io pLe:rt gror.'th in the greenhcuse. ìr{arkeiable

yÍeLds' å.s percentages of totar yíerds wei-e higher rn 196?

(Bs"zz/') tha.n in Lg66 ez.6.a/r). Exc,osslve grading ou,t Ín 1966 r.¡a_"

the result of fruíi c--forni'oies ceused by. grorvths ai blossom enrl

of the tornato. The cau.se of th-^se cleformities Ís at -oresent unknor^m.

the effect of s:tarting mediâ. u¡on the ear.r iness of zinnia
flo'.'rerín€ end tire sfze of ihe fl-or,'er prod.uced_ is shor,¡n in fable b,

fable þ. rhe effeet of ste-rting medla uÐon the :lrmber of fLor.¡ers

in bloom on Ju1y lJ anC r,reight of flrst bLocm.

Treatrrient lfeår Yie
Floi.rers

, .,, lvlean
nt * 

Grams
1{eight
Flor,ter

L96?
I4ean Yie1rl

PLan

3.3I a

2.7j ab

L "À'!. ab

L.06 b

,!966

I Peat-lite

I ï TJ. C. l{ix

ïII Sand-SoíL-Peat

IV Sand-S oi 1-lolanure

J.08 ab

?,g3 b

2,I7 i)

3"52 a

J-.Bo a

2"06 a

1"50 a

I.7l+ a

(P= 0.05)

I uuirrg / ;;: transforrnatÌon

'rne .)x'1" i transformatÍon r'¡as used to ensure the normal distrtbutíon
of flower cor::rts r.¡here sone vaLues trrgrâ ze?oø
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Ln ]-966 thera wa6 uo sLgntficance ( c.O5) dlfference Ln

flower weights. No ttata wers avaflable 1n L967 because durlng

the drytng process the labeils were destroyed." llhis resuLt Ln-

d.fcates that the so1I ned.la la r"¡hlch the plants are started.

?p.s no bearlng on the sLze of flor+er producsd. (as measuredi by

wetght) or the procedure used. was not sensltlve euaugh to detect

dlfferonceso

In 1966 a signlfleant dtfferencâ ln earll.ness (nunber of

fLor,¡ers l"n bloon on Ju-1y Li) between treatneat IV antl treatnrents

1I and lII uras detected" T.n t96? treatment I produced a

sl.gntffcantly greater nuflber of flor¿ers per pLant than treat¡rent

IV, 0nce againu the resuits obtaLned. In 1966 are aot agreeabla

wlth those obtalneê, 7n L96?. One possLble rsason for the

dfscrepancy could have been ths result of lnfsrlor Lnltlal grovrth

on treatmsnt IV tL ]196? due to the Lack of nltrate nj.trogen durlng

ths latter r*eeks of the greenhouse growlng period.o

Startf.ng ned.f.a effects on the total an¡rler of flowers prod.uced.

per plaat Ls showa Ln fable J"



Table j" The effect of

øir:;n'La f].or,¡ers
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starting medla upou tb.e tota.L number of

produced fn L9ó6 and.1967"

treatment
]966
!iean

Flor'rers/Flant

L967
Iviea.n

Flowers/F1ant

I Pea t-11i,e

II U"C. Mix

Il I SanC,-Soil-Feat

IV $and-SoiL-Manure

3"12 a

J.Q6 a

1"01 a

i"LI+ a

2"62 a

2.1t,6 a

2"59 a

2"63 a

(F = 0"05)
r t-".--I Usittg J " + $ transrormation

Ihere 1,¡as nô d.ifference in the totaJ- number of fl0t¡ers

produced per plant. ghis result j.nd.lcates that either the

differenti.ation of floraL prÌnord-ia in the seed.Ling Ls not

affectectr by the media ln r,rhich the seed-i.ing is grot"rn or the in-

fLuence of i;he startíng med.f.a upon fLower production h'as been

removad. by .åugust 1Ln



-32-

ra generaru u:rd.er ldea1 grorrLng condltions the peat-ll.te

and. u"c" nlxes can produce bed.dlng plants rvhfch are comparabLe

to those prod.uced. on sand-soll-peat rnoss and. sand-solr-nâ.Du.Tê

mlxes" Eowever, condltfone whlch caused severe nolstr¡¡e stresse

ln Peat-llte and. the uuG" nlx d.l.d not affect the plants grown f.n

sand-soll-peat moss and. sa¡d-soll-Blarurs as greatlyo rn general,

exeelLent plants were produced. on the sand.-soll-peat noss a¡d

sand.-eolL-nanure ¡nl.xes lf fertl.rLty levels wsre ad.equateo fhus,

under Manltoba groruS.ng condl.tions, a mf.x conposed. of sand.u solt

and elther me.nure or peat moss ls recommend.ed the startLng of

bed.dtng pl-ants"
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EpERr¡m{r rt (1966)

Marlgolcl seod.llags w€re grown Ln two mecll'ag peat-lf'te ancl

yl.rgÍ.n sod,, Water t¡lth ten lavels of soluble salts rangLng from

conductl.vities of 0.4 to 4"0 were used for roaterlng" fhe d.ata ln

[ab].e 6 shot¡ tha effect of water soluble sal.ts upon the lsvel of

sol-ubLe salts in the med.La anrl the survlval of marlgold. seetillngs'

fhe deaths of marigold. seedllngs were slgniftca:rÈly (O.Of)

hígher on peat-Il.te tha'' on virgln sodo Thesa deaths were probabþ

the result of the combined. effects of osmotf.c prsssure a.nd. sof-L

¡noåsture tension, .å htgh concentratLon of salts ln the soLl

solutions u¡oirLd. raise lts osnotic pressure whl.ch r"¡ould. Ln tu-¡"o

d.ecrease the amorr¡t of sotl moLstu¡e avallable to the p3.ant. Davl.s

and. lueus ( 16) stated. that the permanent w1It1ng potnt on orgaaf.c

soil naj¡ range between Zt+ - \Oft of fteld. capacltyo Since peat-LLte

contalned. one-half peat moss by voLrrne, lts pennaaeat wiltlng poLnt

eras probably hfghar than übat of the vf.rgln sod" Âs a resultr ths

narlgolcl seadllags gror¡rn on peat-llte probably suffered. fron lack

of aval.labLe molstur€ sven thor:gh the peat-li.to appeared. fo be as

nof st ae ths vlrgl.n sod." Álthorreh a sf.galfl.cent (0'0L) treat¡nent

affoct upon plant cteath ln peat-Lf.te was record.ed., the greater

variation from l-evel to leveI *roul-d f.ndLcate that so¡ne unsreasursd

factor was opsratf.ng evon though a covarf.ance analysf.s between the
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conc-uctl-vit¡r e¡ the soil extraet and. plant death revealeri a

-"igníficant (C"05) positive corre:--¡;.tion of O.Lt5T. In virgln _cod

no such rel,ationshi.p r.ras detected.

"{s outlinecl in lxperiment rn the high tenperatures in the

greeir.house after transpl-anting causad excessive trâ-nspiration and.

t';:'.1ting of plants on the peat-Lite. lhe high a.tmospheric ternnera.tures

coul"d- have produced hígh soil temperatures r.¡hich couÐled r,¡ith the lack
of ava-ilable t¡ater could have r.¡eakened the mar.i-gold. root sJ¡rqtems,

Sitce the severity of the effect on the j-ndívidup_,l plant v¡as the resrrl_t

of the r:,la"nt position r'rithin the flat and. the flat position on the
'bencho the plants 1,¡êï'e affected inde¡*^nd+nt1¡r 6¡ tr.e¡t¡nent" lhís
circurnsta-nce cou.r-rr l,re.ve been the ca-use of the variabLe riee.th b=true:n

treatrnents rEhen solubLe s¿r.l_t s r,¡ere aþcli:d, 
"

A correlatioir betr,¡een lrat_.r apnr.luctivit¡r s¡¿ soi-l- extract
concluctivity ¡rÍekiecL a síEnificant ( o.o5) correla.tion coefflcient of
0.7L8 for pent-lite ancl O"gØ for the r¡irgin socl.

Á significant (0"0I) 
'rater cond.uctivit:¡ - medla intera.ction in-

iìica.i;ed" tlrat an Ínere¡:se in sol-ubl.e sal_t_q probahl¡z causecl rnore plent
cleaths on neat-lite than on vir¿1ln sod. Thei.e is an elernent of coubt

here bece'use of the -nossible influence of the unh:rorrrr fa.ctor mentioned.

nrevi ous l;.'.
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As shown ln fable 7 tj;re soluble salt content - nainl-y

composed of sulfates - of the growlng medla lnereased significantly

(O.Of) over the growing pertod 1n both msdLa. A salt accumulation

was erpected since the rate of waterlng llas not high enough to

câuss excessLve leaching. SoLubLe salts in water produced a

slgnlficant ( O.Ol) dffference in the conductlvltLes of both nedia

extracts. Thfs conditíon was expectsd. since a salt accunulatlon

r.,¡ou1d rasult in the medla.

The conductlvlty of the peat-Llte extract was slgniflcantl-y

(o,or) higher than that of vf.rgin sod" Accordlng to Saker (4) a

conparison of solL extract cond.uctivltLes measured on a soll-'¡¡a.tef

proportf.on other than 1:1 has only limlted value unlass the rel-atlve

rvater-hold.Lng capacLtles are consLd.ered.o ff water-holding

capacities a?e dlfferento the sams concentratlon of saLts ln ppm

coul-d produce dlfferent conductfvity values " llhe water-holdlng

capacltles of- the test nedlà arle unavailable and no dsflnite con-

cluslon 1s d.rawn"

A sf gnificant (0.05) ri.se Ln pE tras detected v¡lthLn nedia

over the gro'arlng perlod., betv¡een med.lan and. between soluble salt

level_s as shor.m 1n Íable 7" The lnitLal pE of peat-lLte r'¡as

approxinaþeLy 5"2, rtrhlle that of vlrgin sod. r,¡as approxlmately 7"2"

The low peat-lLte trrE could. have been the resuÌt of ths organlc acLds

present fn the Peat noss.
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The pE of the vlrgín sod. ls typf.caL of Reil Rlver clay. lhe

ad.d.ttion of calcir¡r¡, nag¡resl¡:m and sodfu:¡l as soluble salts could.

bave beea the factor fnflueacing the rlse f.a pE" Slgslftcant

(O"Of) weoks x med.la and. med.!.a r coneentratlon fnteraetioas reveal

a greater pH change ln peat-llte than 1n vlrgln sod." lhis condltLon

was probâb]y the result of retardatton of salt reriovel by the htgh

organ!.c natter content of peat-l1ten

lhere e'as no sf.gnlflcant lnfluence of ned.la or soluble salt

on the totaL dry wel.ght procluceil by the mar1gold seedlings or Ln the

earlf.ness of marLgold. floi'rerf,ag.

The death of narlgold. seed.llngs r.¡as graater 1n the peat-ll.te

tban Ln the vLrgLn sod. rsgard.less of the concentratf.or of the solubLe

salts 1n the water ussd." fhis fnd.Lcaöes that under Maaltoba cond.f.tj.ons

vlrgln Êod. can produce ¡rore satLsfactory bsd.dlng plants than can peat-

lLte,
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E)PERIMENT III (DøE)

In sphagnum peat moss (pE ll.3), acidity resu''tts from the lack

of exchangeable metalllc cations. The o.rrantity of thgse cations

controLs the base saturatlon and lndírectLy determlnes ths þdrogen

lon concentration of the soiL solutlon. An lncrease ln soll pE

can be attained. by addlng comþou¡ds rn'hich carry these necessary

cations. fn thls experiment the materlal used ls dolo¡rltLc llns-

stone. Iha prlmary obJect of this experlment was to deternlae the

affect of tv¡o peat rnoss sources and. two leve1s of doLornf.tic 1lme-

stone on plant gror'rth in peat-llte"

In Erperl¡nent In the pLants grovrû 1n the peat-lLte mix

appeared. to be suffsring from a deficlency of iron. When Lron

chelate was applled. as a sprây, the symptoms of lron deficlency were

partiall-y removed.. Sl.nce spraying lnvol-ved another operatf.on the

second al"n of thls erperiment was to tieterrnlne f.f lron chelate Ln-

corporated cluring msdla preparation prod.ueed conparable growth to

iron chel-ate appl-fetl to the nsdla surface as a soLutlon durlng the

gTorlring period.u

The affect of different levels of d.olomi.tLc Llnestona and.

m-.thod. 9f Lron chelate ¿pplicatLon upon plant gror'rth ls shor'm Ln

Table B.
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The Soquestrane 1J8 applLed as a solutlon produced. slgnlfic-

antly (C.Of) hlghsr d.ry r+elght than that tncorporated lnto the nlx

lnltlally, As a result of lts high solubllltyu the Sequestrene 118

lnltla1Ly Lncorporated f.nto the nix was probably leached. away bsfore the

root system vras extenslve enough to absorb the reqrrlred. a^mou:rts" lhi.s

rapld. re¡roval of chslate coulil hsve resulted. ln sl-lght lron deflcLency,

slower grourthu and fLnally lower dry wetght production"

The Soqusstrene lJB tn soLutLon was ad.d.ed. ong ancl tlrree wssks

after transpLanting, At thts tlmeu the root systan wae suffLcf.ently

large to absorb the requlred. amourts of fron before lt was Leached.

â\aiågo Thls occuryance probably resultad. fn i;he grøater clry r,relght

product!.on ln tho sub-treatpreut r,,¡hfch håd the Sequestrsue 1J8 added as

a solutfon,

lhere k¡ere no vl.sual sl.gns of ehlorosls on any of the treatnentso

Eowever, a greater anount of d.ry wefght was producsd when lron cheLata

was ad.d.ed. as a solutl.onn fhl.s fnd.lcates that this nethod produces the

¡nost d.esirable resulte.

lhe soLubLe saLt content of the medl.a tl1d. aot vary greatly

between trgatments or over the growing perlod" flusu f.t does not

appea" to be lnfLuenced. by treatment.
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Treatments rrr anrt rv produced srgnrficaatry (0.01) greatsr

grorufh, a.s measured. by the anør¡nt of d.ry rveLght produced., ghe

lnf.tlal pE of treatnmts ru end. rr was 6nll a:rd 6.5 respectlveþ.
freatnents I end. II protluced less dry rrel.ght anct hadL tnitf.a1 pEr s

of 5"L atld 5,j respectlvely. Ehl.s ctata supportË tha fact that

tonatoes ars somerórhat tolererÈ of pE J but ühat growth a¡d yLelct

w1.11 tncrease lf BE fs ralsed, (29). lhe peat mosf, eonpoaent of

treaü!0ents III and. IV ls Mectf.ke ¡nucko Regerclless of v¿hether l-f.¡ns-

s*one is add.ed, to the Med.l.l¡a muck or not, f.t appears to be the nore

d.esfrable form of peat moss for peet-llte nlxgs sl.nce !.t producas

the hfghest ssedLirg dry wef.ght,
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EXPERTM4TS W (tg6z)

Varlous typ'es and LaveLs of fsrtillzers are used to supply

the ultrogen ln peat-llte mlxes. The purposo of thls erperinsnt

was to determine the effeet of ssveral typas and leve1s of nltrogen

requirad to produce maxLrnrm grovrth of tomato seedlings prl.or to

transpla:ati.ng. [he root and sten d.ry lveights as well as the rootf

sten ratlo of tomatoes produced. on trpat-lf.te mixes usi:lg several

types and LeveLs of fertillzer are shol":lL ln fable 9"

Ireatnent I produeed signLficantly (0.05) higher root and

stem vreights and. treatment III prod.uced. a slgnlflcantly higher

root rvef-ght than treatment II. Eolt'ever, trea.tment ÏV produced. a

si.gnificantly (0.05) higher root weåght tban the other treatnents.

îreatments I a¡d. IV produced signifleantly (0"05) hlgher total

v¡eíghts than treatnents ïï and V' flhe nitrate nltrogen content of

the treatnent I1 medla varied from 222i to 1948 pp¡n" [hts high

nitrate nltrogen content concelvably caused a clecraase ln the up-

take of phosphorus. [he resultlag nltrogen - phosphonrs Lnba]-ance

fn the plant probably caused slower gror'¡th a¡tl thus a l-ov,rer dry

weight prod.uction, ![hLs resu]-t ls ln accorda¡ce rr¡lth the findtngs

of Ðomaar and. Ketcheson (LB).

The recommend.od rates ¿nd. t¡res of fertllizers for use 1n
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peat-lite mir-Ðs a're 33"5-0-0 at a rate of 'j 1bs. per cubÍc yard

a.nC- J-10-J at ta.tes betrr¡een 2 and. L2 Lbso per cubic l.'ârclo lhe

resuLts of this experlment lndlcated. that the recommended. rate

of J lbs" of 33.5-0-0 per cublc yprd rvas too higir. Higher

trensplant dry r,reights resul.ted r,,hen ll"J-0-0 ryäs used- at 12L

Lbso per cublc yard than at I Lbs,/cublc yard.. [he fertilizer

6-g-6 (a substltute for 5-10-5) at a rate of B Lbs. per eublc

yard procluced a '{-ry uelght r','hieh \.ra.s compa.rabLe to th"-,¡.t

procluced by 33,5-0-0 at t-| tts. per cubic yard- e.nd 6-g-6 wltln

one and ttro feedlångs of i0-52*1? 'luring the greenhouse grorn'ing

period,.

Treatrnent IV produced. a slgnificantLy (0-0.5) hlgher raotf

stein ratio. Ih+ Jrlgh roo'i;/stem ratlo in treatrnent fV uas la

ali- probabtLity the resuLt of a stimuLated root d.evelopinent

cau-sed. by the feerlång of I0-52-L7" The root/stem ratio

in Íreatnent V iças Lor'¡er than that of treatment IV. lhis result

coul-d be due to a lush productlon of top grohitiL i'¡hen the

najor eLements, especf.a.1ly nitrogen, Ð.re pres*at ln Lu*i:ry

ÐJnounts ø
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Upon drylng, the nolstu¡e f.s renoved. and the d.ry rvef.ght of tha

tops ts 1o'¡r in conparlson tc that of the rootso lhe amouut of

nolsturs la the tops of treatneat IV was probably l-ess ândl thus

a hlgher root/sten ratlo resulted." In treatmeats I, II an6 IIi there

kras no add.ltlonal stimúus aad thrs roots systems expaud.ecl at

nornal ratesu

.â hi.gh root/stem ratlo le deslrable for 1t onsures a maxlmt¡¡t

r¡atsr absorblng surfaca in reLatlon to a transpl.rlng surfaee. Such

a condLtion r¡rould. reduce transpl.antlng shock and. basten reeoverïr

fron tra¡spLantlag"

Íhe nl.trogea levelÉ were hfghest ln treatnent I and II

(Appencllx 11) " ln all treatnents, levels decreasecl over the grovlag

perlod. probabþ a.s a reeult of utLllzatlon a:rtl leachlngo

Although treatment IV prociuceit the highest rcotf sten ratlo,

the ad.ded. cost of srr,oplemantary feetiing nay prove tc be unecononicaL

to the grotÊr€ró fhus, of ths ff.va treatmsnts stud.f.ed., the ones

rgconmenclad ùo gror¡ers woul"cl bø 33"5-0-0 at t$ ti:s" Xler cubLc yard.

æd. 6-9-6 at 8 lbs" per cuble yard,
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SUTO4ARY ÁI'TD C O{CTUSTO}ÉS

Ihe ¡;reciia used for gror'Íng beclding plants ín 'r,he grâ€nhouse

lras a. cllrect effect on the tota,L dry uelght prod.uced b;u the

¡La¡ts and. iheir fieLd performance. In generaL, the tomâ.toss

sta,rt-.d on the sanil-soiL-¡nå.ft1re mix produced higher transplant

cìr¡r t,roigþ¡cu hÍ.gher ear] ir and flnal ¡'ields ancl hígh-.r eârly rnd

final marketabl-e yÍe1ds tharr the pS.ants started- on peat-1-ii;e and

U.C. mixes In 19/06o Hor^rever, the opposite resuLied in 196?" In

general, tr'hen compared. usfng the above crit+rionn f;.!-re peat-L1te

s"nd- the UoC. mixes proved" to be sunerior to th.e sand_*soÍ1_-pee.t

moss mix in both yearso

1'trf th Starfire torna.to, the correl_a.t j.on be'i;rseen the dry

rneight of tha tomnio pLan'; just prior to fÍ=l-d. transplanting and

i;he total fieLcl yield r,,"es hígh. As a resuit of thís corre]-ation,

fieLd yiei-<l may possÍb15r ¡e preciíeted by transplant dry weÌght"

More resea::ch shoul-d. be d-one to d.etermine if this sítua.tion a.Iso

exf.sts lvith other varfeties of tomatoes as welL as other vegetables.

The effect of medi-e- on the zinnla. flor,¡er i)r'o{¡ 1¡5_s not as

pronouncod a-s on the iomato cropø the size of flor¡er produced as

mea.sured by the r*ef.gJrt of the first f'lol.rero d-id noi differ betr,¡een

ste-r"ting ned.ia. f.n 1966 plants st¿:,rted in th-^ sancL-soíL-menure



produced greater nunber of blossons by Jul-y 15 tban the plants

started on the U'Co and sand-soiL-peat noss mlxsso Ia 1967 the

plaats started. ln peat-L1te produced. a greater n¡.mber of blossons

by July 15 tharr the plants started on sa!.d-soLL-rsnur"e ¡rlx. the

totaL number of blossoms producsd ln both years d.Ld not illffer' fhe

result sgem to Lnd.lcate that the extent of growth and dsvelopment of

the transplant ln the fLat has an effect sn earllnossof blossons but

not on the totaL arrmber of flowers produced. Ílhls concluslon ls Ln

cootrast r¡rith that obtalned. for tosratoes r,¡herê the grot*th ancl ilevelop-

nent prf.or to fLeLd^ Ëransplantfng hacl. an effect not onl-y on the early

but also tho flnal Yle1d.'

In the peat-Il.te and U,C, nlxes severs pLa¡t wLltLag was evLdent

uder conclLtlons of nolsture strese. Itrader the same greenhouse

condltioas only slteht pLa¡t rvLltlng was aottced on the sand-soil-¡naf

moss nix and no st}tlng was evLdent on the saad.-soll-msnure nix.

[he dsath of marlgold eeedlLag t¡as higher on paat-L1te than on

vLrgfn sod regârd.less of the coocentration of soLuble saLts Ln the

watsr use¿ for waterlng" llhe comblnatfon of the osnotlc prsssl¡."3 of

the soil solutf.on and. the soLl mlxture tenslon 1n the peat-Lf.ts couLd

bave been sufflclsat to rander sater r¡navaLlable to the plantu The
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virgin sod. tdas able to buffsr a€alnst the effect of soluble salts

a.:nci supplLeil the requlrsd. anounts of t'rater to the growlng þIant"

[he laablltty of the peat-].lte to buffsr the roots against the

effect of solubla ealts couLd. be a lLmltlng factor La tha use of

paat-lfte. Watering of peat-llte after üraasplanting sbould be

carefuJ-ly watched for even though the peat-ltte may appear molsts

nolsture may be u¡avalLabLe to the plants growtr Ln !.t.

Satlve Msd.lka mrck proved to be superior to pu:re spbagnum

peat moss as the peat moss conponent of peat-Lita" BhLs restrlt Ls

satLsfactory 1n ttselfr butn whea naturalLy occurrlng muck 1s

utllf.zed., arr eLemant of variablllty f.s Lntroduced. a¡d. thus the

origlnaL pux?ose for the use of peat-ltte (to attaln a r¡nl-for¡t

nLx) ls d,efeated.o Eor*evero further work coirld. ba d.one to determlne

the u.niformtty of the peat moss present in Eastgrn Manitoba and lts

value aÊ a component of soil mixeso

llrqnsplant ctry weleht was rsaluced shen the recomnended rate

of I lbs" of JJ,5-O-0 per cubf.c yard. of peat-lf to c¡as usgd. Eowever'

satl.sfactortr amounts were producad. when ef.thex ii"5-O-Q st t| lbs' per

cublc yard. of 6-9-6 at I lbs. per cubf.c yard were used' A maxlniu¡r

rootfstem wag obtainad. r,¡hen 6-9-6 at I Lbs. per cubic yard plus one

feedlng of LO-52-17 rqas used.'
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APPENDIX J Analysls of varÍ.¡nce for the effect of startlng

rned.la upon tbe total clry wefght of tonato aacl

zf.nnla seedllngs prlor to fLeld transplaatlag

tn L966 æð. L96?.

loJnato - - ZLnnla
1966 196? 1966 196?

Source of Dry lttef.ght Dry WeLght Dry l'lelght Dry lfel.ght
Varfance _ D"tr'. Meqg Sqr:are Mean Sogare ì,lgqg Square Mean Square

Medta 3 0e11fJìt-x- 0'0730 0'07CI7;r-x- 0"0739)?>+

ReplLcatlons 3 O'O377 O.ol37 O'0L47 O.oL22

Error g a"oo62 0.0285 0"odl8 0"0065

-)i J$ Level of slgalficanee

-)(-)'1 Lß 7-avet of slgnlfLeance
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APIEI{DIX 4 Analysl.s of varianee for the effect of startLng medLa

u¡lon the early and totaL yleld of tonatoes tn 1966

añ. 196? *

Sor¡rce of Early Yfeld, fotal Yie1d" Early Ttelcl Total Yteld
Varlance D,l'" Orans/Plant Grans/Ptant Grans/Plant Grens/Ptant

Meaa Sqr:are Mean Sqr:are Meau Squaro Mean Sq'ræ.re

Media 3 10U85.41-;t T42973"33;t'>? 78085 øZJ-><->i 365I&,90;<-;+

Repltcatf ons 3 2O53O.L? L&58? "t+o 25622"?3 73eÅ0.10

Errsr 9 r?3/+ 83 35892"6L 10139.?8 46350"70

Total- 15

-)í Sfi Level- of sLgnLflee¡ce

-)(-)í lft ].eveL of signtflcance



ålPwDrx 5 Analysls

upon the

1966 enð.

A¡

of varLa¡ce for

earþ a¡d total

196? "

the effect of startlng rned.la

nerkst yf.sld. of tonatoas la

Source of
Tarlancs D"t',

re66 1e6?
Early Yle1d. fotal Tleld Earþ YLeld lotal Yl.eld
Grans/Plaat Grams/Plant Grans/Plant Graros/Plaat
Meaa Sqr:are Mean Square Mea¡ Sqr:are Msan Sqr:are

Med.la 3

Beplleations J

Error 9

fotaL \5

27!$4$,þ1+e>t

Lgt+L"25

L553"LL

85lt7g "4?-)(

].86?2"6?

l53ct9 "l+L

42872,4L->:-

\gú9,'tþ2

?99t+"91,

3IL397"51-)<-;?

???63,23

3T996 "95

-)í-")ê

jS l-.evel- of stgnifteence

1Ø lsvel of slgnifleaace



At

APPEI{DIÏ 6 analysis of varlanee for the wel.ghte ln erãms of the

flrst zlnnla flor¡ers tn 1966"

Sou¡ce of
VarLances D'F. S, S" MoSo

Medfa 3 0"120 0"4.00 2.91 NoS,

Repllcatlons 3 0"6¿t0 O.ZL1 l.JJ N"S.

Error 9 I"233 O.L3?

TotaL LS L"ggj

APPENDIX 7 Analysls of varLqnce for the nr¡mber of zlnula flor*ers

prortuced per pLent In 1966 and 196?"

L966 W6?Sou¡ce of Flower trTunber I'Iovser NunberVarf.ances DnF. M. S. MoSu

Medla 3

Repllcatlons 3

Error I

Total Ls

0.01_3 N.S.

0,0L7L

0"0202

0.024 N"so

o,06lt

0"024



ÁPPEIfDI]( 8

-62-

.Anelysf s of va.rlance for the effect of rned.la on

aarllness of zlnnla bloo¡r tn ]-966 and 196? as

measured. by the number of flonsrs ln bloon on

.ÎuIy LJ,

Sourcs of
Varlance DoF"

t966
trTon la 3loom

MoSu 1

L96?
Non Ía Bloom

M'S" I

Med.La

Replieations

Error

Botal

3

3

o

L5

1"26

O,8l+

0,1,98

4 "53 :<:+

0,02

o,158

-)'r Jfi Level of slgalficance

-r3(- Lfi Leve]- of sþniflcanco
afl--t UsÍng J * -, $ transfornation



APPENDIX 9

-61 -

Analysls of variance for the effects of

water soluble salt l-eveLs upon seed.Llng

ctry welghÈ of seed.llng and earllness of

bloon"

sred.l.a and.

death, total

narlgold

Sourca of
Varfance

Death Rate
Mean SquareD"8.

Dry Welght Earllnsss
Meen Sqr:are Mean Square

Repl-l.catLons

Medl.e

Error (a)

0oncentratlons

Medfa X 0one

Error (b)

lotal

62"o54

16262.1;90-,,,:t

66,698

&4 "z9o 
-::-,:

i36'OLj-:t',:-

28;3r9

0.0L03

0.0331 N"S.

0"0085

0oodlo NeS@

o"oo52 N"Sn

0"0080

685'ts

6gz"6t N, s.

\79 "98

592"1+5 N,So

,+65 "56 s.$o

268"23

I

L

)

9

I
5t+

79

-><:ç !16 leve1 of stg¡rlficaace



APPETTÐIX 10

Al¡

Analysls of verLance for the effect typa of medla,

water soluble salt Level (concsntrations)' ancl

d.ura.tion of grorr'lng perlod. (treeks) upon the pE antL

BolubLo salt aontont of the medla.

Source of
VarLatlon D"Fu

pE
Mean Square

Cond.uctlvlty
Mea:r Souare

RepllcatLons

I{eeks

Error (a)

Medla

C oncent ratL ons

I{eeks X MetH.a

lfeeks X Concs.

Medl.a X Concs.

Error (b)

Tota.l

3

3

9

l_

9

3

27

9

255

3t9

0,006

5.]196

0,o23

2J0"433

0 
"14.1-

0"720

0,050

0"L51

o"035

0.Lr+3

o"863

0"070

92"2u

0"564

0,070

0 "114

0"038

0.085

-)i-)r

-)ei./\-/í

-rîi 1Ø leveL of el¿+rlffeanoe
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"åPPENDTÏ 12 Analysl.s of varLance for the effect of tlolonlttc

Llmestone and. lron chelate on the vl.sr¡al slgns of

chlorosis ln tonatoesn

Sonrce of
Variance D.X'u So S, M"$.

Total

Medla 3 3.342 L.114 o"?g? N,su

Repllcatf.ons 3 3"Ca& l,ojL 0"g5L Nu S"

Error (a) g 11"?83 :-3og

Iron , ,"Sgn 2"594 2,L56 N.s"

lron x Medla 3 Il-,469 3"823 j"L?? NuSu

Error (b) LZ 3.4.438 L"p.oj

3r
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-aPPENÐrx Ij .anaLysls of variance for the effsct of dolonitlc

llnestons and lron chelate upon the total dry

weight produced by tomato transplants.

Source of
Variance D.F" S" S" M. S" f,

l4edfa 3 6"d+? 2"0156 ].o,gL _)(_).4

RepllcatLons 3 2.538 O"&59 b.S\. ìi

Error (a) 9 t"6TA "l 
g6r+

Ïron ! ? útJU 7 .3ELIO j7.b5 ì(_)i

ïron x Medla 3 Z.Z?L 0"?569 3"j,L+

Error (t) LZ 2"?16 .?263

f otal 3L ZZ.S9I+

-)i Sfi I'evel- of sf.gntfl.cance

-)êi: 1$ level of slgafflcance



AX

APFElrDrx 1& leveLs of nltrate nltroEen tn peat-Llte over a three-

week growfng perfod"

Treat¡rent One l{eek
Áfter

Transplanting

Two ÍJeeke
.Aff er

fransplantf.ng

Íhrae Weeke
After

Eransplaatlag
Initi.a.L
Mottl.a

33,5-O-A - f$ fts/cubtc ¡ra.rd.

33"5-A-0 - 3 Lbs/cubic yard,

6-g-6 - I lbs/cubtc yard.

6-E*6 - I lbs/cubic yard.
Plus

ons feed.lÐg 10*52*L7

6-g-e * I rts/cuttc yarcl
pLus

two feed.fngs t0-52*L/

1o78

2223

227

24?

985

2055

1&l

99L

1980

58

¿l8

g6s

L*B

7

71-185

za?, 2L
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APPE}trDIX 15 Anaþsis of variauce for the sffect of nl.trogon Bourcs

and. LeveL upon root and. ste¡n dry weLghts and' root/sten

ratlo of to¡nato seadlt'ags"

Root/Sten
Source of Root Strelght Sten Welght Total Welght Ratl.o
Variance DuFu MoSn M'S' MuSo MuSo

Media 4 0sO0O9+ -)er 0"0111L 'x+- 0ud+11201 -:eç 0.000309-x-lt

lrror 15 0"000L2 0,00516 0,ao6529 0"000058

Íotal L9

lgr 1Ø teveL of slgalfl.cancs


