
TIIE EFFECTS 0F PLANT GR0'ñ/TH-REGULôTING 5UBST.¿IAICES

0N FRUIT-SET i!.hrD ¡,ï.&TURITY 0F TOþÍATOES

GRCIlTIV IN ¡¡IANTTOBå

by

WATTTR MANLY UA.A,L

Bo s.a.

A Thesls

Submltted. to the üom.nittee on $rad.uate Stud.ies

1n Partial Fql.filment of the Requirements

for tire Ðegree of

&IASTER OF SCIENCE

TEE UTTTERSIIY 0F MA.I,TITOBiÁ,

4priL.195l"



TÀBLE 0F COI\TTEIIIS

Fage

Introd.ua tiono o c o c c c . o o o . e e c . . . ô r o r e c o c o c . e ê G o o s o ¡ e c o. o o o o I

Review of Literatuf€"r o..ôô o ô. oc e o c. o e r. o. o c. e. o oo o.e o o ô ! 3

Materlals and. Methods

Procedurg in 1949c o o o o ô o eo o ê e c c e c o c ô c o o o.. r o G c o

Froced.ure in 1950co o. oe. o...rô è o.r.. rô. o.rc.. c.

Results an.d. 0bservations

Hxperimental rqork in 1949.e o..oo..o,ocô...e coe . 16

Experimental work i.n 1950.. oocc. cróo coo. oc o.o.. 36

Dlsgusslon and tonclusionso ce c.oocooc. coê.e. e... ô... oo.r. 59

SUmmary". c ce o.. c o. o.. oo.o e.Ò o. ô o o. c o o....... c e r. o ec o c ó. e a 69

Literaturg Cltedr! re.. c. i. o.. o. t ro.6è o. r¿.o..¿q eôeoc.. c c. ?t

-ê.Bpendlx. . o o e o e . o o o o o o . o . . ! , o o r o o ê o â e . . ô e e e 9 c , e c o . e c o. o c ô 'l 6

I

LE



LÏST OF TABLES

rÄBLE

f Effeet of treatments on number of fruits set on
four tomato varigties at thrge d.atgsó.ooe.óoooo.ceosoo

Page

.I9

.R4

odO

.26

táY

"50

.51

ïf Anal-ysis of variance f or number of fruits set
on Jul-y 4. o o c o ó ó e o a o o o. c o e e e e c o. o. ô o G o . ô ð o o. c ó ô s o . o e " r oå0

fII Junalysls of Variance for nunber of fruits set

rY

T7
u

VT

1¡ïr

YIII

on July 19 and' å6"oceeô...c.oc 6!ô.ôrâ...ore.. ô eoe oo..,

Effect of treatments on yield. in þound.s per plot
of four tonrato varietigsc...o. o. e. oe .. r.ôoê o. c... o.e o o

Analysis of Variance for yield. CIf early rlpe fruito,. o

"tl,nalysis of Variance for total yletd of ripe fru.itu.".
analysis of Varianeg for total yigld."""oooo.,ooro.êoco

Percentage of marketebte fruit picked from fo.ur
tomato varletlgs with three treatmentsn n...c oc.. oo....

ïX .analysis of Variance for marketable fruit....cû.oe .,oo"5â
x Effect of treatments on average weight of ind.ividuarrlpe fruit of f our tonnto varieties (in ounces).. o... . o\s

xr 
ffilï;å:.::"::::::::.::.:::::" :l::.::.:::::. :::. . ... "..s4

rrï ånalysls of Yarianee of fruit size of rater pickingso. o5b

rrrr Effect of two treatments on number of fruits set on
two tomato varigties at 3 clates. r. !.,........ e o. o. .....40

xrv .analysls of variance for number of fruits set on
July 3oo.. o. o. r.. ro!e....o.e c.o êo. ó eo o a. c c o ee.c. o o o o n" o41

)ly .Â.nalysis of varianae for number of fruits set on
July I0, I950oo. o c eo. c.... c o eo. ! o o..!. o. o.o ee.c c e e..o o.4õ

xru -&nalysis of variance for number of frults set on
JUIy 19t.e a r oo oa o. t o oe oo...r.r..ar.o... oôor rc..,r n o. u" o44



TÁ-BLE

}"VTT

LIST OF TJ,BLES
( Conc tuded)

page

Dates when various stages of plant d.evelopment
rnrere first attained and. number of d.ays from. trans-planting to 1 lb. of ripe fruit per plant.. .. o. . e c. n,47

Effeot of treatmente on yield in pound.s per plot of
two tcmato varigties. n " o. o. c...o. o. e..... eô oc c o Ç o " o n "48
.r{narysls of variance for yield. of ear}y ripe fruit..o4g
.A,nalysis of Varlance of yietd of total ripe fruit. o u.bã

Analysls of Yariance of total yietd d,ataoo...i..o..n.55
Yield. per plot (in tbs,) of plants treated. with
other chemicalsu o. oooc.o...e. óeóeo.oê¡o....c.r.oo o r..5?

XV'TIT

XËT

Ð(

XXT

ffiIT



FIGURE

LO

10"

ll.

4c

¡7
.Ja

4,

6o

,7.

a

o

tÏST OF GBÁPHS

page

Histogram representing tire effect of treatments
on the number of fru.its set per plot of four
tomato varieties on June 27, Lg4gocooo oøt.co..oc.""o&l

Histogram representing the effect of treatroents
on the number of fruits set per plot of fcur
tomato varieties on July 4, L94gooooooc...o..oo".onoål

Histogram representlng the effect of treatments
on the number of fruits set per plot of four
tomato varieties on July ]g and JuIy 26, Ig4g c o. e o ".eI
I¡ilnimum night temperatures d.urlng June and JuIy
1949 recorded. in the plots at uflnnipe€¡ Manitobaon,n&?

Histogram representing the effect of treatnrents
on tlre yield of early rlpe fruit in pounds perplct of four tomato varieties in rg4g,côoo..".n.,ou,âV
Histogram representing the effect of treatments
on the yleld of total ripe fruit in pounds perplot of four tomato varietles in rg4þ,. o c. o u o " n .,.. o&?

Ilistogran representing the effect of treatments
on total yleld in pounds per ptot of four tomato

Minirnum night temperatures d.uri.ng June and July
1950 recorded in the ptots at Heãd.ingry, Manltó¡an o.5g

Histogram represontlng the effect of treatments
on the number of frults set per plot of two tomato
varieties on July 5, 1950orc.ó.e...ocecoo.o..e.c.o..õg

Histogram representing ür.e effect of treatments
on the number of fmits set per plot of two tore.to
varigtles on Jury t0, 1950"..oo oeeo.o...ooooe.o"non"5g

Histogram representing the effect of treatm.ents
on the number of frults set per plot of two tomato
varigties on July lg, 1950'ooeceo.oo.ee.oeoceo"o"..rãg

Histogram representing the effect of treatments
on the yield of early ripe fruit in pound.s perplot of two ton¡ato varieties planted at thrèe
d'atgs in 1950". o o. c r.. ô. t o.. -. c. o roo. ccor...o. o. c u o.5l

1A.



FIGURE

15.

L4.

tIffi 0F GRri.PH$
(toncluded }

page

Ilistogram representing the effect of treatments
on the yield of tctal ripe fruit in pounds perplot of two tornato varieties planted at thrãe
dates in 1950coo c.ocô... ôec o oð eeoo ooôooe. o. eo oo...5l

Histogram representing the effeet of treatments
on the total yleld in pound.s per plot of two
tomato varleties planãed at three-d.ates in lg50"o,Fl



PIATE

1"

?,
11

4n

5r

LTST ÛF P}iOTTGHA?rffi

Fage

Bounty plant treated ï¡ith GIFÅ" cooeoêo ôooôoooo ., n "64
Bounty plant wh-ich recei ved. no treatment o. . e ô ø o c. 

" 64

Stage of development of frult on Bounty plant
treatgd with cIPé."o e. e..ccc ô,.oo.coc.o. óo ó.ô c ôc o..6b

stage of development of frui.t on untreated. Bounty
plant o t ó c ô o c . . c . o c . . . . ] . . c . c o . o . ô o ð o e . . o . . ö . , o o " " o 6b

Amognt of rlpe fruit plcked on Aug, 16 from onerepllcate of €ach of three treatments wlth the
variety stokgsd'alen n ¡ e e c c oô. or c.. e . c. c ô..rê.. n o n n.66

¿*rylt of ripe frult plcked on Aug.l6 frono onerepllcate of each of three treatræ-nts with the
variety Bountyr....o. oo ce ô.e Ge ¡ e r. e..o..6. c ô n. o. o.66

A row of Bounty plan ts treated. wl th Å900 whol_e*
plant sprayr .....o c.....côc c oo.c...e.. e.. oo... o ,r16?

-& row of Bounty prants treated with crp¿. ftor¡¡er-
clustgr sprayrro.o .oo...o. rô.ô¿.oo.ô r. c ro.rrooo.n.6?

"å. Bounty plant treated. vrith Äg0g whole-plant
spfay At 100 p.p.!llr. o o .... o e c e . o,. r. ô o. o. '.. " " u " o "68
Cross-seotion of a large *oÞuffyo fruit of Bounty..6g

6"

,7,

8.

o

10,



JtC TOf O ITLED GNfl i i\TTË

Gratefur ack¡owredgnent is mad.e to eanadi.an

ïndustrles Limited, ftr the assistance provld"ed by means

of the tanad.ian rndustries Limlted Research sellowshlp
which made this stud¡' possible.

' fhe continued guidance, assistance and encouïage-
ment glven during the ccnf,rse of this study by ijrofessor
E.T"And'ersen, ¡Lssociate Frofessor of ltant åicience, University
of Manitoba is hereby gratefully aeknowred.ged, ,sincere
appreciation is expressed to þrofessor G.B. Oakrand., former
åssoclate Professor of Ëtatistics in the Department of
.åctuarlar ¡icience and Frofessor G.Eo foicerearye Á.sslstant
Professor of .åctuarial Mathemati-cs and ,Statistics for assist-
ance given in setting up the ercperimental designs and ln
analyzing the data. The wrlter also appreclates the photo-
graphic work d.one by Ìvir. C, d.tlan Shad.bolt.



-t-

THE EFFEcrs 0F pLAt{T GROTíTH-EEGUI¡,TING $uBsritNcãs

GROi'úI,{ IN MaNITOBÁ

INTRODUC TIO}.f

ûne of the maln factors rimiting the produc ti.on of
tornatoes in l{anitoba is the short grolving season and. the
difflculty in brlnging fruit to maturity" Gard.eners must
grow earry varieties, often of lnferior quarlty, or give
prants speeie.l care in order to harvest rlpe frui.t early
enough in the season to command. profitabre prices.

The totar varue of rvianitoba grorvn tomatoes sord. to
various nflnnipeg marketing agencies during the period
$.ugust I, L944 to JuI¡r g], lg4b was ,#T+1936 (4). During thls
period tomatoes valued. at over ç4CCrOOC were shipped j.nto

iïlnnipeg. If this period is taken as representative of the
situation generarry, it is readily seen that rocarly gror¡¡n

tomatoes constitute onry a very smarr proportion of the
tomatoes sold 1n NÍanitoba.

considerabre success in hastening the maturity of
tomatoes, through the use of plant growth_regulating sub_

stances has been reporied. in severar areas of the united
$tates le6us3). "å project was und.ertaken in Lgilg and rg50
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to test the value of these chemicals 1n hastening tomato

fruit-set and maturity in Manitoba and. a report of the work

and results ar€ herewith presentedo
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REVTEIV OF LITER/.TURE

Luckwill lZeT states that as long ago as tgBO Sachs

postulated. the existanee of growth-regirlating substances in
plants. rt was not until the earry 1g300s that Kogru Haagen

Smlt, ffid Erxleben (25) lsolated and dotermined the cherntcal

structure of sone naturally occurring growth-regurating zub:

stances or ffhormonosff . Mreanwhrle several wcrkers, Fittlng(5),
I'iorita (PB), Laibach (2,4) and. yasud.a (49) lryere working with
polren extracts and. were havlng some success in prod.uolng

seedress fruits. Laibach (e4} and rhimann (49) showed. that
auxln is a constituent of pollen, yasud.a (b0) showed. that
the porlen tubes bring into the ovary a zubstanoe which stlmu-

lates the growth of a young fruit. Gustafson (r0) stated that
this substance vras undoubted.Iy auxin,

Yasud.a (49'), reporting in 1g34, was probably the

first to produee artifioiarry ind.uced parthenocarpic frults
of normal or nearl-y normar sizen He did thls by fnjectlng
pollen extract lnto th.e ovarles of eggprant and cueumbey, rt
rüas Gr¡stafson (9), howevern who first lnd.uced fruit d.evelop-

rent by the use of i-aboratory synthesiz,ed growth-regulatlng

chemicals" Slnce then many workers have pubtlshed thelr flnd-
ings on the use of these cheurlcars. ldost of this work has

dealt with the effect of varlous growth-rogulating substances

on the ind.uctlon and deveropment of parthenoearpic frrrÍt.
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Gardner and. ir,ferth (YI , Gardner and Kraus (6), schroeder (gg) 
o

Gustafson (rI), Howlett (t6), li{ong (48}, vfittwer (4b), Hamner,

schomer and Martli (t+¡ and otlærs have tested varlous

chemicals. The results obtalned have amply demonstrated. that
fruit-set can be ind.ueed. in mary horticutturar crops, tomato

incrud.ed.n by the appllcatlon of certain growth-regulatlng

chemlcals 
"

The first chemieal_s used. for thj.s purpose were

organic acid.s containlng the indole rad.icle, Gustafson in
1956 (9), sehroed.er ln t95? (gB), Itowtett in 1940 (16) and

others used indoreacetlc acid,. Gard.ner and lvfarth in Lgsv (?J,

stier and ÐuBuy in LgSg (59i and. Horslett in 1g40, t94l and

Lg42 (16,17,18) used. ind olebutyrlc acid." Many other chemicals

were tested in work beglnning abour L%4. some.of these $rere

beta-naphthoxyacetio acid, para-chrorophenoxyaeetlc acid., tri-
chlorophenoïypropionie acidn Ê r4-dichrorophenoxyacetic acid^

and naphthaleneacetlc acid" There was a generar change from
the organic acld.s containing the lnd.ole radicls to those con-

taining the naphthoxy and substituted. phenoxy rad.icles. CIf

the ehenicals tested. since then, the ones most commonly used.

with success have been para-chrorphenoxyacetlc aeld and. beta-
naphthoxyacetic actd . (46rgO,Bg126rå9,g4rs1r.

The method.s of applying these substances have varied.,

tond.ing to become grad.uarly sinrpler and. less time consuming.
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Gustafson (9), strong (40) and Howrett (re¡ used both ranortn
preparations applied to the plstil and. water solutions or

emulsion¡i applied. to open flcffiors lsith atomizers" The vapour

method, used under greenhouse culture, and that of spraying

the entire plant or cluster at one tirne were lntroduced by

zlmmerman and. Ilitehcock (5erbr), sayre (16) tested the use

of these chemicals in transplantlng water as a starter soru-

tion. Stier and. DuBuy (39) also tested this method of

a.oplication as well as the apptication of auxln and. talc to

the seod.s before plantlng. These soil and. seed treatment

methods gave unsatisfactcry resurts, retarding rather than

hastening maturity"

The applicatlcri of plant growth-regulatj,ng sub-

stances to greenhouse grovrn tomatoes has generarry glven in-
crease d f rui t-se t and. ear lie r ma turi ty (+O , tZ , Lg, 3õ ,ZZ, ,94,1 ,

rlowever, Hemphl.lr (r5) stresses that in ord.er to secure maxi-

mum beneflt f rom plant n.hormonesfr, not only must the pïoper

coneentratlon be used. but tiæ chemieat must be applled at the

proper stage of development" Their effects on other factors
such as qualitxn shape and taste have arso been tested"

chemicarly, few, if âny¡ eonsistent differences were found.

between fruit which d.everoped normalry and. that which was in-
duced. by growth-substances, Hoï!rett (16) found that the fruit
iudueed by growth-substances was milder and. eontaineð a ]ittle
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Iess acid. Janês (år) found the acid.ity to be much the sarÞ

j-n both types, although distributed diff erently. The

d.ifferencos he noted were attributed to the effect of the

seed.s on the developlng frult"
The findings ln regard to relative size of natural

and artificlatly induced fruits var)¡ a great deal. Gus tafson
(Lz't , Janes (Pr), Hiitchetr and tThitehead. (z?), Roberts anð

Struckmeir (55) and. Schroedrer (58) found. tle fruits of treated
plants to dfffer tittle 1n size from those of untreated. ones,

but tending to be stightly smalrer. ¡i. tendency for the frurts
of treated. prants to be stightry rarger than those from un-
treated plants was noted by Gustafson (r3), Iíowrett (r?),
Ilowlett and iliarth (å0), Murneek, wittwer and Hemphirl (51),

strong (4Lr4er, i{lttwor, stallworth and HowerL (46) and Mann

and. l,,linges (¿0). Thls variabirity in size of chemically in-
duced fruits seems to d.epend. on a number of factors sueh as

age of frowers when treated. (eg), chemicals used (40r16),

environment (18,17), number of seeds 1n the frutt (r?), supply
of food. and auxln (r¿), and method.s of apprication (l4r4l),

rn general the fruits produced by treatment wlth
growth-regulatlng zubstanees seem to have compared. favourably
T?i th thos e which set ne tr.rrat ry (tg, å? ) . some und.eslrable

features of chemically induced. fruits have been an lncllnation
torvard. puffiness, undesirable shape, cracking, internal dls-
coloration and green gelatlnous putp (l4 rL,/ ,a0rel, õb ,4z rs+I "
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l'{ann and. iuinges (â6i state that growth-substances v¡ill
aecentuate any naturarly occurring roughness, explaining
that this i.s par tly becaus e the se substa.nc es i,'/i l1 cause most

of the first floiver's whieh open to sot" stnce many of the

earry blooms are Írequentty malfor.med, mishappen frutts nay

resulto Á tendency toward. pointedness in frults f rorn treated.
prants has been noted by ,strong (4p') and trñrrneek, ìTittwer and.

Hemphlll (f:-¡, and scme pear-shaped fruit b¡r Howlett (51) 
"

sunburning because of vine damage les been reported by Mann

and I'[1nges (26). Howtett (r0¡ reported a tend"eney in fruits
from troated pla.nts to becorre soft preneturely af ter picking.
He attributed this partly to the change in inner constttuents
of the fruj-t and celr warls and, also partly to an increased.

rate of transpiration.
Itfuch of the data mentioned qbove was gathered from

greenhouse gror/vn tomatoes. The use of growth-substanees on

outdoor tomatoes has rnet with varied. su,ecess (rortrsB)" ll/ent

and cosper (4+J have stated. that minimum night temperatures

ne,rked.ly influenee fruit-set. Felv fruits are set, aceordlng

to these iflorkers at temperatures berow 5bo F, and. optlnrrrm set
is cbtained at temperatwes between bg and 6g degrees Fahren-

heit" The results of 'vrittrqer, starlworth and. Horryerl (46i ted.

them to agree i{¡ith }irent and Çosper, that cool ni¿Jrts are a

frecluent cause of. poor fruit-set. r,hey obtained. increased.
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rreariinessîr as a resurt of spraying wtth prant grorvth-

regulatfng substances. rvu::neek (s0i after testing the re-
zuIts cf plant growth-reguiating substances for three surrmers

reported ne gatÍve result s. ITe felt ';ha t these sprays for
fie Id gro$Jn tomatoes rúere of Iittle value, rrexeepting possibly
in regions or years of subnormal arnounts of righ¡tr. Howiett
(16) questioned. the preeticabirity of tiÞ use of these su_b-

stances. He stated that their use wouid d.epend. upon the de-

veropment of prâcticar method.s of apprication as r,¡err as on

the nun'rber and nature of the fruits produced. iúa¡n and

Ivlinges (86 ) when using plant growth-regura tlng zubstances

obtained an improved set on field.-grown tomatoes in Oatifornla.
Ïruits were large, of norrnal quarity and for the most part
lacked. seeds" They stated that grolvth-substances wouId. likety
accentuate roughness if this occurred- naturalry to any extent"
They tested. u¡hole plant spreys and obtained. severe plant in-
jury, concluding that it was necessary to confine the spray

to the flov¡er crusters. 0d.rand and chan (õE) obtained. in-
creased early yieldo increased, total yierdo and larger fruit"
li¡ittwer and. schmid.t (4,tJ tested. flower-ciuster and whore-

plant spra]¡Ê with the aim of devising method.s of application
practical under flerd conditions. They found flower-cluster
sprays beneficial but whole*prant sprays of little value and.

detrimental to yields,
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TATJIRTÂT,S ÅJVD lM rHOÐS

PROCEDURIj IN le4g

The plant growth-regulating substances tested vüere

(r) sure-set (Dow theroicat öo,þ with para-ehlorophenoxyacetic

aeid as the active ing:.edient and. {gi Beta-naphthoxyacetie
acio. Throughout this paper they w:trr be referred to as crpÂ
and N0Á, respeetivery, Both of tlæse chemtcals srere applted.
as flower-cluster sprays" crpa was apptied. at â5 pup.rllc and

NOA at 60 pop'rro ,liittwer, stallworth and. Howerl (q6r,
ii,{urneek (50) and others used approximatei_y these rates a¡d
obtained favourable rezults.

The tests u¡ere conducte,r. on prots rocated. at ttre
University of l4anitoba, Fort Ga:*yo

Four tomato varieties were u.sed in the experlment.
T\ivo of these, Early chatham and. Bounty have a determinate
habit of growth; the other twou Marglobe and Earl}, Stokesd.ale
No.4 have an lnd.eterminate hablt of growtir. For the sake of
brevity EaïIy stokesd,ale No'4 witl be referred to as *qtokesdale
throughout this papero The tom.ato plants were started Ín the
greenhouse and transplantod te the fleld on June vo Eaeh
transplant vr¡as given one and one-quarter pint of starter
solution made up by dtssorving one pound of ammonium phosphate
(II-48-01 in forty gallons of water"

severar atomizers were tested ln order to find a



*lû*

xßethod of apprication suited. to field conditions. The flrst
application i{ras made v¡ith a small }Iolmspray a'i;omizer trldoo 60018,

lvhich had a capacity of åb cco This proved. inconveniently
small and. a Larger Devitbiss atomizer srNoo?,6Lw connected. to a

piressure tank with a cut-of f valve was tried next. This
atornizer had a capacity of tOo sGc ! whieh was more satisfactcrfo
rt dicl not, howsvsv, give a suffiotentry fine sÞray. rn ord.er

to obtain thls the small Holmspray atornizer connectecl to a

pressure tank üras used for the remaining treatments"

0n June 16, r¡rhen tlre fro¡¡rers on the first trusses
were beginning to open, the fi-rst spray was applled" The

spra-y lras directod. at the open f roivers, itrith no speclal pre-
cautlons taken to keep Ít off the fotiage. No damage to the
plants was observed. The remaining treatrnents were given at
four or flve day interr¡ers until Jury â5" rt was hoped that
spraylng at this interval of tinie would affect most of tJre

early blossoms and ind.uce maxlinum fruit_s€t.
Counts of fruits set lyere mdo at

as the treatments and one day prior to each
1,¡ias to obtain a record. of the effects of tho
nent and. weathe r on fruit*setting,

Ilarvesting of ripe frurt began on august 5 and cor-
tinued untit September 6. "åt this latter date atl fruits of
marlçetable size, both ripe and. green, were strlpped from the

the same intervals
treatment. This

preceding treat-
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plantso ifi order to obtain total yield data.

"Á,s pointed out in the revÍew of literature, ex-

tensive work by lTent and Çosper (++J and. later substantiated

by Fiittwer, Stallworth and Howel} (46) lndicated. that fruit-
set ls depend.ent on minimum night tenrperatures. In order

that continuous temperature and humidtty readings could be

recorded a rrhygrothermographft lras kept in the plots. The

weather data for 1949 which are eonsidered relevant to this
report are llsted in Table t of the appenci.ix,

The experlment was laid out in a sptit*plot design

with four repricates" Ten plants eonstituted a treatment or

prot" fhe resurts vrere anaryzed by statistical methods as

d.escribed by Goulden (8)"
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PROOEDURE IN I95O

CIP}. gave the most prrmising results in ihe 1949

tests" It was therefore used again in lgbO as a flov,¡er*

cluster spray at 5o pnp"rrlo The rate of applieation was changed,

from 25 to 5C p,p.mo with the object of inoucing a hlgher per-

centage of ea.rry frult-setting. r'n the main experiment, along

with CIFS., 1t900 (Dow Chenical Co. ), vtrith a-o-chlorophenoxy-

propionie acid as the active ingred,ient was used as a whole-

prant spray at 50 p"porno a whole-prant spray was includ.ed

since ease of apprication vuould make it popular, if it proved

successful. .å.900 rvas useo. at 50 pop.rrre ¡ the rate reeommend"ed

by Dow Oheraical co. 0ther chemicals tested. were (r) N0.å" as

a flov,¡er-cluster spray at 60 p"Þ.rno (Ê) Á,909 (Dovr chemical

0o. ), with à-2 14r5-trichlorophenoxypropionic acid, as the

actlve lngredlent, as a v,¡hole-plant spray at b0 and toO pop"Bt.

(B) N-r-naphthyl phtharamic acid (Naugatuck chenical co.) as

a whole-plant spray at 0.b and 1.0 p.p.fiLu and. (4) maleic

hydrazicte (Naugatuck chemicar co" ) r âs a whole-plant spray at
10C0 and Ê000 pe pottlo The last two chernicals had been reported.

as having growth-promoting properties (f,8, grtJ and so were

included. in these tests,

Owing to flood.ing of

experinænts yirere carried out at

the University plot land the

Headlngly, Manitoba.

Bounty (determinatei anåTwo tomato varieties,
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stokesdale (indetermina.te ) were us ed. tn the tests. The

plants were again started. in the greenhouseo but at three

different dates. This rrias to faeilitate the transpranting
to the fierd plots at three differont dates, approximately

one week apart" fhe plants were transprantod to the plots
on fuiay å7, June 5 and June lõ. They were given the ammonium

phosphate starter sorutlon in the same manner as in lg4g"

Plant protectors ïvere used twice on tb.e flrst group trans-
planted on lrIay 27 Ln ord.er to protect them from low, near-

freezing tempe ratures.

The first applicatlon of fLov;er-cruster sprays was

once again mad.e wlth the sm.all Holmspray atomizer connected

to a pressure tank" Á. Iludson sprayer fitted. with a fine
nozzLe tlp No,400017 (spraytng systems co., Belrwood.,rlrinols)
was used. for the rerûaining apprications, Thi_s tip gave a

flat spray pattern wlth a spray angle of 40 d.egrees. It s/as

considored. very satisfactory. îhe whole-plant sprays TEere

applied with a Hudson sprayer fitted witb a nozzle tip
No.65006? (Spraying Sys tems Co. ).

Brossom openlng began on June L4" rhe first treat*
ments were applied. on June 21, to some of the ptants placed-

out on }day 37. .4, plant was not sprayed. unti} it had opened.

at least two blossoms, 'ùyith ftower*cruster sprays, each

flovr¡er cluster was sprayed to îîrun-offr?. 1¡{ith who}e*plant
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sprays the prant was given a uniforrc wetting, i¡¿ith about

e5 cen of solution being usod per plant" The remaining
treatments with 0rPA were apptied on June z?, July 4,

July ll, July r8 and July p6. The remaining treatrnents
with 4.900 wero applied on June E7 and Jury 4. Two applica-
tions of each of the other chemieals were mad.e on June âZ

and. July 4 
"

Open blossoms viere exaurined. and

after tf€ June 2L treatmentu for evid.ence

effect of tite ehemieals on bud. and flower
Counts of fruit-set Trere mad.e as in Ig49

oach succeeding treatment"

eounted one week

of any inhtbitory
d.evelopment 

"

ono d.ay prior ts

Harvestlng of rlpe fruit began on .a.ugust 5 and. cofl-
tinued. at lntervals of approximately flve days untiL sept 

" 
rõ 

"

0n this date the prants were strtpped. of alr fruits of market*
able size to obtain total yield d.ata.

'Weather datawÊreagain obtainod by placing a *hygro-

thermographËr in the plots. The weather data for lg50 whlch
are consid.ered relevant to thls paper are risted ln Table ll
of the appenèix.

The exp€rinentar deslgn usecl was a SxBxå factoriaL
with four replicateso Ten plants again constituted. a treat-
rqent or prot' Thie d.esign enabled the conf ound.ing cf sone of
the least varuable interactions in the analysis, resulting
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1n a reductlon of the experimentar error" The resu'rts were

analyzed. by statistical methods as d.eserlbed by ya.tes (bf )

and Cockran and Cox (5i 
"
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EESULTS il¡TD OBS¡iRVii'lI0IdS

E]-PEtìIJEi',rTlL','íOtsK ïll 1949

The plants became established quickly followlng

transplanting" This was attrlbu.ted to the starter solution,

since other plants nearby which had not received. this treat-
nent, developed less rapidly. Temperatures for the months

of June, July and .A.ugust were above normal. Growth anrl d.e-

velopn'ænt of the plants was rapid untll late JuLy when lack

of molsture began to limit growth.

Tho first evidence of fruit-set was noted on June

2e on an Early Chathan plant treated with CIP¿.. The flrst
count of fruits set was made on June 27, and the averages are

shov,¡n 1n Fig. I. 0n the 160 d.etermlnate plants treated. wÍth

CIF"A,, a total of 20 fruits had set, on the same nu-mber of

plants treated füith N0¿.5 fruits had set, and. on the same

number of untreated plants only I fruit hao set. Treatnients

appeared to be definitely affecting fruit-s€t. No frults
had set on the indeterminate plants. The lack sf set on

eheek plants can probably be explained by referring to the

graph in Fig.4, which shows minimum night temperatures.

ITlght temperatures had. been favourable for fruit-setting (++¡

on only one night up to June 27; the average minimum night

temperature up to this date being 48 degrees Fahrenhelt. The

average temperature for the period June 7 to June å7, on Ure
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other hand, had. been 6'ó degrees or weLI withln the optimal

temperature range set forth as necessary for fruit setting
(4+146r. The results obtained" substantiate the statements

of !?ent and cosper (44t and. vrrittwer, starrworth and Howell

(46) that minimum night temperatures berow 59 d.egrees Fah.ren-

helt may be responsible for the lack of fruit-settlng 1n

early spring and summer,

Unusual grovi th responses in the f orm of leaf d.is-

tortions were notlced, on alr plants during the latter part
of June, These distortions appeared very seve::e at tlmes

and ress severe at others, seemlng to comespond with wet

crcudy and clear dry perlods respectively, These effects
were found. in arl tomato,flelds examined. in the area and

were attributed. to the use of er4-Ð 1n grain fierd.s ln sur-

round.ing dlstricts, The symptoms ïvere especialry apparent

on the ind.etermlnate varleties, and posslbry had some bear-

ing on the settlng and maturity of th.e fruits of these prants"

The seccnd, count of fnrits set was made on JuIy 4,

ï'1g.4 shows that severar nights with minlmum temperatures

favou.rable for frult-setting had occurred. after the first count

on June 27, The resurts, which are given in Table I and Fig,g
show that frult-setting had become general nrith atl varletj"es

except &[arglobe. The comparative earllness of the four
varieties, as judged by the nunber of fmits set on Jury 4, ls
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seen in Flg.&" The analysis of varlance for these data ls
given in Table l1 and shotts varletal and treatrsent d.ifferenees
to be significant et the Lflo LeveT. The number of fruits set
on the different varieties varied consid.erably, d.epend.ing on

the earriness of the variety. This earliness can be judged

most ee"sily by the number of 'fnrits set on the check plots
of each varietyn Table I shows that the Earry chatham eheck

plo'ts had set an average of p3 fruits up to Jury 4 with Bounty,
Marglobe and stokesd.ale having set five, zero, and. two fruits
respectiveÌ.y" .a.lso witbin each variety, the number of fruits
set varted significantly because of th.e d.ifferent treatments
given the prants. Tabro I again shows that the crp.å. and. NOa

treated plots of Early chatham had sot an average of Bg anit

3r fruits respectively as compared with 25 for the untreated
plots. 0n Bounty as on Early chatham the crpa treatments
gave an increase in nu-mbers of frult-set signiflcant beyond. the
L'/, Level and the NOA treatments an increase slgnificant beyond.

the 1fo LeveL (Tabre r). The small increases noted in Table I
for Marglobe and stokesd.are rvere not signlficanto

Minimum night temperatures were favourable for
fruit-setting fron Juty 4 to July g, the average minimum night
temperatwe for this period being 6å d.egrees Fahrenheit,
counts mad.e after this date shor'¡ed. setting to be general with
aIl varieties, regardless of treatment.
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TABLE T

EF¡.¡JTT OF TRE.A.TTTEÌf:'S 01{ IW]vIBEiÌ OF FJIUITS SET
ON FOUR TTiuiåTO V¡.RIETIES åT TTIRTjE D.A.TES

Dates

Variet¡r Treatnent Juty 4 Jury 19f, Juty A6l/ii

EÁ,RLY CHA,TIIåJ$

BOUI{TY

¡/iÁ,RGLOBE

STO]GSDATE

CIPd,
NOA
CHECK

OIË.A"
N0d.
rf tl-f;r /lra\JJ.lutJI!

TIPA
NOA
cIfficK

CIPA
NOi,
CHECK

5g+#
5re
I 12,

å0**
r3*

F

e.5
I

a60*w
24L*4
zLt

184
L75
Lry6

95
84
&

IIÊ
r08
III

7"'l
b

€¿

L. S, D " at 5'/o LeveL
Ll; Ie vel

7 "029.55
Lrl .õ7
å5. gg

LV,5rl
33"99

**signiqicantry d.ifferent from the corïespond.ing cheek at
. the l/o tevet cf signifÍcanceoxsigniticantly different from the corresponding check at
..the 5{, LeveI of signiflcance.

,,#{o counts mad.e on thls date on h{arglobe and. stokesd,are.'fffL'lo counts made on this d.ate on sarly chatham and. Bounty.
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Ï4.BLE 11

Âl'IÁLYsrs 0F v/dRrJlllcE FOR NUMBER 0F FRUrrs sET qN JULY 4

Variation
due to

Caloulated F value at
D.F. S.S, lvLS" F value bf6 tevet Lfo LeveL

Repli.c ates

Varieties

Errcr (a )

3 L,73 
" 5g

3 63õl "gt 2110.65 404,33** 5"96 6. gg

9 A?.OL 5 "22

Treatue nts 2 685"54 s4a.7? 14, z6** 3.4a b.6r
varietios x Treatments 6 e1z"ag 4a,0b r,gr e,5l 3.6y
Error (b} A4 55?,5I A3"23

Total 47 TBVD.gg

*+significant at the 1/å level.

The final count of fruits set was made on JuIy Ig for the d.eterminate

varieties and. on JuIy 26 for the lnd.eterminate varietles" $ince the

ind.eterminate varleties used are of later inherent maturity than the

d.eterminate ones, these two dates were considered. comparable and

analyzed together. The results of these last counts are shown in
Fig"õ. The histogram shorrs the everage number of fnrits set, but
does not shoi,v the size differences between the fruits of treated, and.

untreated plots' The difference in number of fruits set between

treated and. untreated prots was not great, but many of the fruitw
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!

Hia t ogram repr esentingthe effeet of, treat-
ments on the number offrults set per plot o{four tomato varfettes
on Ji¿ne 27, LgLg 

"

IIis togram represent ingthe effeet of treat-
ments on the number of,fruits set per plot of
four tomato varieties
on July 4u 1949.

Hls togram represent ing
the effeot of treat-
ments on the number offrtrits set per plot offour ton'g to ¡rarieties
on Juty Ig and July å6"
1a¿o

L

à

JUNE ?7 ffictea

!ruoa

/cnecx

FIG. I

JULY 4 Xcrp¡

!roa
Qcnecx

FIG'2
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FIG. 4

Minimum night tennpe ratures du ríng Juneand JuLy L949 recorded in the ptots at lVinñípegu
l¿iani to ba 

"

_^o ^^o-. The area bounded 'by the do tted lineo,59-- 68*F¡ r€Þresents the optimat tennperature
range for toma to f :"uÍt-se tting (44þ _
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on the treated prots had. eet oarly and iqere mueh rarger than

those on the untreated plots" statlsticar enalysis cf these

data shows varietal differences, treatment differenoes and.

variety by treatment interaction to be signlficant at the Lf,

lever (Table tll). The number of fruits set on the check

plots of the four varleties varies a great dear as seen ln
Table l, Thus the Earry chatham check plots had set an average

of 2r0 fruits, with Bounty, Lriarglobe and stokesdare having set

L76, 84 and rl} fruits respectlvely" Table I shows that the

significant d.ifferences between treatments applies only to the

Early chatham plots, the crP¿., N0À and. check plots having set

269, ?,+L and 210 fruits respectively. Differences ln number

of fruits set d.u.e to treatments on otirer varieties wero not

rarge. I{o$rever, the differences in the Ear}y chatham plots
rrere large enough to make treatments significant in the

analysis. The interaction of treatments by varieties is sig-
nificant as may be seen ln Tabre lrl. This may be explained

by the fact that varieties having a natural tend.ency to prr-
d.uce early flo¡n,ers v¡ould likely respond to the treatrnents more

readily than those of later flov¡ering habits,
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rÁBLE tlt
ÄNATYSÏS OF VS"RIÄNCE }-OR NUTßËR OF FRUITS SET ON JULY I9 ÁJüÐ Ê6

Varia t ion
due to

Calculated F value at
D.F, SoS. X,i"S" F value íc/o LeveL L{t Level

Replicat es

Varieties

Emcr ( a)

3 IP90,09 430" 05 "ge õ"96 6" gg

5 166546,09 55515.56 lrg,rÊ8& g"g6 6.99

9 4Lg4.4L 466.05

Treatment.s I AegS 
" 
55 LL4,l .77 ? "gg** g,+A 5. 6I

Varieties x freatments 6 5854.?8 54A,46 5.?ga* å"bl 3.6T

Error (b ) aq 54gt,t0 Lq5"+6

*#slgnifieant at the 'Ly'a LeveL,

Figures I, 3 and 3 show that 0IPA treatnonts increased.

frui.t-set more than NOd. treatments for all varieties" Thus

while CIPA treatments generaliy resulted 1n large increases in
early fruit-set over the checks, NOa treatments generalry re-
sulted. in only smalL increases" Fruit-set eounts were not

made beyond JuIy 19 and Ê6" It appeared, however, that the

untreated plots, which had. begun to set more fruit than the

treated. prots during rate Jury, continued to oo soo l{ovaever,

sueh late fruits frequently fail to mature or mature very

late and. sc would. be of Little value"

The first ripe fmits vuere picked on Äu$rst Ss qA
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deys after the first evidence of fnrit-set. CIther plcklngs

of ripe fruit r{ere roade on .åugrist 8,IlrI5rI8 r23r2g and.

deptember 6. The yield data for each pÍcking date are given

1n Table tll of the appendix. The yields from the first four
pickings have been grouped. togetbr as early ripe fruit" The

averages of these for each treatment and. variety are shown

in tr'ig"5 and. Table lV" The results are very similar to those

for fruit-set, with CIPJ. treated plants yield,ing highest and.

check plant.s lc',,¡est " Fjtatistical analysis of the se early
yield data shows varietal and treatmeni differenees to be

significant at the Lfo LeveL and the variety by treatment

lnteraction to be signlf icant at the 5r/o leveL (Tabte V) " Ihe

different rates of development and" ripening of the frults of

the four varieties probably explain the significant differences

between varieties. Thus Tabte lv shoi,¡s ti:at iviargtobe check

plots had yielded an average of 6"37 pounds of ripe fruit,
the Early chatham plots 4.49 pounds, the Ëtokesdale plois g.rr
pound.s, and the Bounty plots L"46 pounds. Table rv shov,¡s that
in aII but the Early thathem plots the significant dlfferences

du-e to treatments exist only between the crPJ, treated, and

eheck prots. Tlie oifferences between the crps. treated and.

the check plots !îere significan t at the l!å tever f or arl
varietÍes" The differences betweerr the N0Â treated and. the

check plots ivere signif icant at tlre 1fL leve r for only Earl¡r

Chatham"
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TåBLE tV

EFFECT OF TRiçåTÏ'.ENT,S O¡í rIELD TT{ POU}ì-DS PER ?LOT
OF FOIJT TOIIIATO V4"BIETTES

Variety

Early Ripe
Frui t

Treatment (Up to Áug.t5)
Total Fruit YieId
Ripe and" Green

Total Rlpe
Frui t

E¿-iìtr cliaTïtå¡li

BOUNTY

¡AARGLOBE

STCIKilSDALE

CTPÁ.
N0.å.
GITECK

CIP$,
Ir0s,
CHECK

CIFA
N0*.
CiffiCK

CIPÂ
N0¿.

6 
" 
59+*

6.07¡*
4.+g

4. gg**
2,61
L "46
g 

"944*?"06
6.37

g, gL*&
7 ,06

6I"tå
54 

" 
g4*

67.35

65 "?,66e"69
66.58

ã0.55
E8,4V
29 "L4

3a "6+*44.&6

80,89+
7å 

" 
Êl**

86.98

--ùUl5. ÐIT
8L 6g
8g "Ê0

4E "I84I.59
45"20

45 
" 
05**

98"15

a

6.37
!

22"8L
9"

56. 95
q

.7 R

ffiSignifieant ty di. ff e ront
of signifieâilc€c

*Si gnif lcantly d.iff erent
of signifieanceo

from the corresponding

from th:e correspond.ing

cheék-ail@
check at the 5/o LeveL

TABLE Y

åN4I,YSTS OF V¿.RIATICE FOR YTELD OF J¡JARLY RIFE FIìUTT

Varia ti on
drie to D.F. S.So

Calcu la ted"
Iå. S. F value

I' value at
1fo LeveL Lfo LeveL

Repllcates
Tarie tie s

Error (a)

Treatments
Varieties x

Error {b)

5

a

o

Iê{

Treatments 6

24

L9. 01

I39. I0
26.2A

LL1,79
22.57
26,7 6

6,33
46.36
e. gI

57"99
3.76
l,le

8. Ig
L5.93**

51. ga**
3.3?*

s.86
3.86

3.40
3.51

6"99

6" 99

5. 6l
3"67

fotal +7 349"45
ð+Significant
esienificant the Llo Level.

f ne 3'þ LeveL,
at
at
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ifis t cgram repres enti ng
ihe effeet of treat-
ments on the yield of
early ripe fruÍt in
pcunds per plot of four
tcmato varieties in
L949 "

llis b ogran represen ting
the effect of treat-
ments on the yield of
tctal rÍpe fruit in
pcunds per plot of four:
tci:rato varieties in
lg49 

"

lii -stograür repres ent ing
the -o f f ect of treat*
ments on total yield in
pcunds per plot of fcur
t cnato v^arie t ies in
L949 "

EARLY RIP€ FRUIf.TO ÁU6UST I5

FIG. 5

IOTAL RIPE FRUIT

FIG. 6
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The average yleld per plot of total ripe fn¿it for

each varlety and treatment ls shown in FiS*6o In most cases

the total ripe fruit picked from the treated plots was stightty
less than that picked from the check plots. Statistical
analysis of these data shows replleate d.ifferences to be slg-
nificant at tha 1fo level and varlety differences to be sÍg-

niflcant at th€ Lfo LeveL of signlflcanee (Table V" ). Diseased.

plants were more prevalent 1n some replieates tilan others and,

may have caused. the significant variatlon between replioates"

The Öetermlnate varieties produced more fruits than the in-
determinate varietles and, no doubt, caused. varietal
d.ifferenses to be significant, Table IV shows that check

plots of Early Chatham and. Bounty yielded 67.35 and 66" 58

pound.s of ripe fruit respectively and. those oÍ l\{arglobe and.

Stokesdale 29,L4 and 22"81 pounds respectively" Only ln the

ease of the Early üha.tham plots treated wlth NOS, was the

yleld of ripe fruit signiflcantly lower, being 5+.8+ pounds

from NOA plots and. 67,.55.pounds from eheck plots (Table tV).
The yield of ripe frult was significantly higher from only

the cIPa trea-ted Ëtokesdale plots" The increased early yield
from the treated prots was balanced. by a larger yield from

the untreated plants later ln the season.
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TÂBLE VI

A]fÂ.LTSIS ÛÏ 'IJàRI¿,NCE FOR TOTJ1I YIELD OF RIPE FRUIÎ

Vari- at 1on
due to D,FO S. $" ivi" S.

talcula ted.
F value

F value at
- - -7 -57o level LÕIo LeveL

Replicates

Vari et i es

Error (a l

Treatmen ts

Yarieties x Treatnænts

Error (b)

5 3490.L4

3 15550.16

I I909 "40

Õa

6

a4

I54,68
9aÐ 104¿HOLV

99o. B5

I165"38

5110.05

år2 . l5

77 "64

48.69

41.86

5,49#

24 
" 
0g**

I .8?*

I.I8

5,86

3,86

3,4A

P"51

6, 99

6" 99

5"6I

3" 6l

Total 47 42L66 "9e

*#siEnificant
*siãniricant at

at
the
the

Ie veI 
"level 
"

Lt/o

5%

"å,verage yleld.s per plot of total fruits picked. for

each variety and treatment are graphically shovun in Fig.7.

"{s may be seen the check plots outyielÖed the treated ones by

a small amount r,vith the exception of the Marglobe variety.

Statlstical analysis of tlrese data shows replicate, variety
and. treatment d.ifferences to be significant at the 17å level

of significance. The variety by treatment interaction is
signifloant at tlne Lþ level (Table Vllli. Diseased. plants

may have beon responsible for the repLicate differencec
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YarietaL dlfferences are again striking between d.eterminate

and. ind.eterminate types" Table lv shoi',rs thet while the eheek

plots of Early Ohatham and. Bounty had yielded a total of

86,98 and. 88,20 pounds of fruit respectively¡ these of

i\{arglobe and Stokesdale had yielded. onty 36,93 and 45,20

pound.s respectively. Table lY shows that only wlth the d.e*

terminate prants did ttls check plots outyierd the treated
plot s " stokesd.are plants treated v¡ith grrrú,0 oil the other

handu yielded significantly hieher than the checks, This

inconsistent response of varieties to treatments was un-

doubtedry responslble for the significant variety by treat-
ment interaction.

T.åBLÉ JN}

ANAT,YSIS OF VANIANCE FOR TOTåT YIELD

Varla tlon
d,ue to

Calculated. F value atD.F. ,5.S, MuS" F value ífo LeveL IS level

Repli.oates

larl etle s

Error (a)

3 545l,rg lgl0"5g 7.69** õ.96 6.gg

5 å0659.29 6gg6.4p eg,z58* õ,96 6.gg

9 ell8" 64 235,40

Treatmen ts A e,?q,65 Tg? "óp zO "25*# g,4C S. 6I

varieties x Treatments 6 3s?.56 56,26 g.öc** g.5t s.67

Error t b) A4 L6e7 .sO 6.18

Tota1 4V 50448.61
+e Significant at the Lulo Leveln
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Fruits plcked- at each d-ate were crasslf ied. as

marketabre or unmarketabre" scars and. shape irregularities
caused some fruits to be crassifíed as unmarketable, but the
majority were unmarketabte because of blossom-end rot and

rot caused by contact with the ground" Rottlng due to ground.

contact was a probrem wlth onty the doterminate varietles
vçhich bear their fruit near the ground. Thisn hovrever, \ryas

balanced by a larger percentage of fruits on the indeterminate
plants being affected. r¡¡ith brossorr-€rd rot" Table [lrt gives

the average percentages of marketable fruits plched fron oaeh

variety and treatment, statistical analysis of these data

T¿.BLE VTIT

PERCENTÄGE OF TVIå,Rrc]T.A.BLE FRUIT PTCKEÐ
IROM FOUR TOIdATO V¿TRIETIbiS UIITIî

TTI1ìEE TRE$.Tft1ENTS

EAFLY cI-iÀTILiÅ{ BOuNTy I\¿A.RGLOBE srOKEsÐrår5 avERÁ,GE

CTP-{ TR&iTED ?7

NOA TBEJ.TED 70

77

68 86

75æ
73 80

78 77

73 7õ

74 76CIffiCK

.Average '75 7L 83 '15 76

shor,vs reprlcate and variety dlfferences to be signlficant at
the Lfo LeveL of significance (rabte tx), Differenees between
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replicates were probabry due to varylng amounts of disease

in the oifferent replicatos, The averages for varieties
glven ln Tabre vrrr range from gzJ'o tar iviargrobe to 7õfo tor
stokesdale and Early chatham and ?L% for Bounty" -a,s stated
above these dlfferenees are rargely due to varying amounts

of blossom-end rot and. ground soft-rot" The small amount of
scarred, lrregular fruitr Þroduced was of little importance
and not objeetlonabLe" Dlfferenees in marketable yietd shown

betv¡eon the three treatments were not significant, indicatlng
thät the treatments dld. not affect marketable ylerd..

TABLE IYi

ANIIIYSIS 0F y&Uqs_FqF UjÀR¡CETITBLE FRUrT

Variation
due to

Ca1eulated. tr' value atD.tr'o S.S. lr,(.S. F value 5/å level L7; Ievel

Replicat es

Yarle ties
Error (a)

3 926.75 õ0g. ge 9.56** õ.96 6, gg

5 lt4g,75 39r ,2õ Lg.gv** 5.96 6, gg

9 r,38.75 36 "g?

Treatsis nts a L? ,ôg g, 69 ,36 g.4g 5. 6l
varletle s x Treatments 6 a54.Lz 42 "s5 L"7g a, br s,6v
Eruor (bi A4 5ZA.5O Ê5,g5

Total 47 3A5g,e5

** significant at the L{e Level,
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Frui-ts ''r¡jere weighed. at e¿lch picking and the average

ind.ividual f ruit v,teight recorc¡.ed. The data n¡ere sep:;raie o.

i nto rrf irst ttrio pickingsîr and 1rIa,ter pickings?t, sinee it
appeared that the first fruits to mature frcrn the 'üreated.

pla:rl;s vüere larger tha.n those from tle check plants. Table X

gives the averege individ.ual fruit weight of the first two

and the remaining pickings.

TÄBLE X

EF¡'}.iüT CF TREåTldEi\iTS 0N å\|rlP,ÅGE
IVEÏGHT OF I}TDTVIDUI.L RIi]E FT{]IT

OF FÚUR TOX.î.A,TO VS,BIETIEË
(I}\r Our{oES i

Variet ie s Treatnæ nts
trru1t from first

two pickings
i-ruit from leter

pi ckings

E.åALY CIU,lLi.i\{

BOUNTY

i!i/àAGL0BE

STOiçESDÁJ,E

ô'l-D/r

NCI,
cifllcK

CIPÀ
lV0rr
C}iECK

ôTif /,VI¿.ê
I\T0A
CITCK

0IFrt
irT0Á.

CTffiCK

å .49, Ð^
á oA4}

4,24
5.88
5.89

4,28
5.96
+"28

4.BB
4.28
4 "28

ão<)Ð

4"60
2. 56

ry ar)
tJ c ¿á!

å.64*+
5. B0

5. 6,4

+ "Ðá
4"gc
4,44

L. S.D. Ie r¡e I
level

at 
?"úar Llo

.616
" 859 " 

g0g
I. CI97

u*F,i",tl_iig*llIy. diff erent frcm the correspond"ing che ckr st theLjb levÊl of significancer
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Statistical analysis of the d.ata for the fårst two

pickings shows only variety ùifferenses to be signiflcantu

Table X,l" Size differences due to treatments as shorvn in

îable X, iryt3ï'e not large enough to be significant, thus in-
dica.ting no appreciable effect of the treatnrents on frult
size.

T¿,BLE ;i}

AN¿iLYåTS OF V-ARII.IVCE OF FRUIT SIZE OF T'IP,ST, Ttr'f0 PICKj.J'{GS

Variatlon
due to D.F. U. U5

CaI cu lat e d
.ti. S. F ve lue 5í',

F value at
level If6 teveL

Repllcates

1/ar ie tie s

Error (a)

Treatments

larietles x Treatments

Error (b¡

3 .0061

5 .1004

I " 0085

3, "00P6

6 "0110

?4 "OEgå

,0020

,0õ35

" 
û009

. CIcl3

" 
0Ole

.0ûlå

2.22

31.e?¡o#

r. 08

I"50

3" 86

5. 86

3.40

a .5r

6" 99

6"99

5. 6l

3 "6',1

Total 47 
" 
1578

**$igniflcant at the Lfo LeveL,

Statistical analysis of the data for the later
shorvs replicate and. va::iety d.ifferenees to be sig-
at the tf, Lev€l r (Table Xll). Ãs in the earty piek-

fruits from the indeterninate varieties u/ere larger

pickings

nificant
ingsn the
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than those from tlre deterrninate varieties. 'l{h1le the analysis

shows treatment differenceÊ to be significant at t]ne 1ûfr }evel,
Table x shows that a red.uction in fri.rit slze was obtained,

onl-y in the ca.se of Bounty plants treated u¡ith N0-ê-,

TÂBLtr X].1

3"I'ISTYSTS OF 'i¡¿,P.IA.NCE OF FRUTT SIZE OF LJ,TER PTCKINGS

Varietion
d.ue to

talculated. F value atD.F. SoSn M.S. F value 1d/o LeveL L{o LeveT

Repllcates

Var ie tle s

Error (a)

g "geg4^ " 0095 ll.B?*x 5" g6 6. gg

5 .LL67 
" 
0ãgg 48. 6å** 3, g6 6 " 

gg

9 "AAY4 .0008

Treatments Z ,0049 "00p4 B,4S* g,+A 5"6I
varieties x Treatments 6 .0029 "0005 "zr å.El 3,61

Error (b) E4 "0168 .oo0?

Total 47 .L?ryA

** Signifleant at the Lfo LeveL"4 Slgnificant at the 5ío Level"
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EXPERTMENT.AI WORK IN 195Û

The plants were transplanted to the plots on nüåy e7,

June 5 and. June I5. 0ne-thlrd of the Bounty and. Stokesd.ale

plants were placed, out at eaeh of these dates. Low tempera-

tures after the flrst transplarülng clate resulted ln the

transplants making sLow progress, whiLe those remalning ln
the frames'macle rapld progress. å.lthough the plants were

tre,nsplanted. to the plots at approxir,nately one week fntervals,

several weeks later there was l,lttle clifferenee ln their slze

or stage of dLeveLoprent. CooL, below-nornal- temperatures ancl

above-normal precipltatlon eontlnued. throughout the sprlng

anil summer, resultlng ln slow growth and developnent of the

plants. Fig.8 shows that rnlnlrmrn night tenperatures were

favourabLe for fmlt-setting on onLy one night up to July 7

(44); the average mlnimum tennperature f q this perlocl belng

4l d.egrees Fahrenhelt.

One week after the first treatment flower elusters

were eheclçeô fæ evidenee of lnhibitory effects of the early

treat¡nent on immature flowers and. h¡cis. No lnJurlous or re-
tardtng effect eould. be d,etecteel at thls tlme. Ehls agrees

with the Lghg results, then the flowers rÍere treated at an

early stage and no inhibitlon of flovúer d.eveloprent nsted,.

The flrst count of fnrlts set was ma(ie on July ã.

lhe results of this count are show:r ln Fig.9 end. 1n Table Xl-IL¡
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Tery feia fruits, an average of onty I fruit per ? plants,
had set oa the check plants. The trpå treated plarits, on

the other hend., had. to a rarge d.egree overeome the weather

barrier, having set an average of just under I frult per

plant. The combination of earl' transpranting plus crpA

treatrænt gave a strlking increase in numbers of frults set,
Plots ivith this combination Ì¡ad set an averege of just und.er

a fruits per plant as compared witir the correspond.ing checke

rshieh had set an average of just over I fruit per 4 plants"
The crPA treated ptots had set the most fruit, folrowed by

thea900 treated and check prots, with averages of I fruit
per plant, l fruit per 4 prants and. I fruit per 7 plants
respectlvely' statisticar analysis of these data shows

transpranting dates and treatment effects to be significent
a t the Lolo LeveL, " The date by treatment
interactions are also shown to be signiflcantly d.ifferent at
the Lfo LeveL, and the treatrcnt by variety interactions to
be signif icantly d.iff erent at the e/, Level, (TabreE_v) .

The prants transplanted on the f irst d.ate had become better
established. than those transpranted on the second and third
dates and set fruit despite tlæ unfavourable temperatures,
(iable xltl). The eheek plots of Bounty a¡rd stokesdare

trarsplanted. on the first d.ate had set an average of g"b anå

+'75 fruits respectively while those pranted on the second.
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Lu¡zu
G
I
I 4

13 t5 17 19 2r
JUNE

23 25 Z7 29

I 950

FIG.

13 15 t7 t9
JULY

21 23 25 27r3

I

Minlmuur nlght tem.peratures &.irlng June

and July I950 record.ed ln the plots at Headingtls

Ï',{an l"t ob a -

?he area bounded by the dotted. linesu
59o* 68ÕF, represents the optimal temperature

range f cr tomato fru j-t-setting {44 ) ,
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L

¡

lTlsto gram represen ting
the effeet of, treat-
ments on the num.ber of
fruits set per plot of,
two tonato varieties
on JuIy õu I95t.

His togram representLng
the effeet of treat-
ments on the number of
fruits set per plot of
two tomato v'ârleties
on JuLy 100 1950.

HLs to gram representing
the ef,feet of treat-
ments on tb.e number of
fruits set per plot of
two tomato varieties
on July l9u 1950,

FIG,9

FtG.ro
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T¿BLE JITII

EFFËcr 0F r,j,' ,r*rr*ffi*u* 0F F*urrs sET
tN TiÍO TOI¿ÀT0 Y*.IìIETIES $LT g D.¿ITEË

BOUI{TY SrÛT{E$DALE

fi'LY 5 JULY TO JULY 19 JULY õ JULY 10 JULY 19

PLAIüTED MAY E 7
crPi, TRE-A.T$Ð 22"5** 84 LL? r5.å5*e 46 84
¿,900 TBEÁT$D 5" 5 44+.* 5A 4.50 55 54iF#CHECK å,5 69 109 4 ",15 46 85

FLÀ1qTED JUNE 5
0IFA TRE¿.TED 9. t*a 55 g4 a.75 p,6 5e
Ä900 TREATEÐ I.5 49 74 "50 22 46üHECK ,5 40 68 1.50 ô0 60

PI.ANTED "TUN3] 15
cïFi. SREÀTEÐ 5"5 A? 56 .Aõ 18 5Ai.900 TREnTED eE 56 ZZ g9
CHE0K ÐÐ 6E Ag q?

L.snD"&tSfgLeveL 5"'i4 L6"73 lB"5B 5"tÍ4 L6,î?g l8.5gat tÉ tevel 7.64 ZZ.e? A4,75 ?,6+ z?,e? 24",75

** qieolflcantly d,ifferent from the corresponding cheek at the L/,
. level of signlfleancee* slgnlflcantly different from the eorresponding check at the |fol.evel of signiflcanceo

date had set only an average of 0.5 and I,5 fruits an¿ those planted.

on the third date had. set no fruit. The plant protectors used on

the oarliest Sroup of transplants, and teft on for several nlghts
may have kept night 'temperatures favourable for frult-setting"
The differences due to treatnents as shown in Table XIII are very
striking on the plots transpl¿nted. on l{ay å?, Iess striking on the
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plots transplanted on June 5 end too small to be signifieant
on the plots transplanted. on June 13. The treatments gave

d.iff erentie.l responses with the different dates of planting

thus eauslng the interactions of treatments by dates to be

sigrtlfleant. The significant treatment by variety f.nter-
action may be explained by the greater effect of the

chemieals on the earlier varieties.

TÁBLT XlV

êN4J,yffs oF vi,RIi,i\TcE FOR NU]üIBER 0F FRUIT SET 0N JULY 5

Variati on
due to D.F" S. S.

0alculated
L{. S. F value 5/,

F value at
level L'l; Ievel

Replf.eates 3

Blocks iryithin Replleates I
Dates P

Treatments P

Varletles t
Ðates x Treatnents 4

Ðates x Varieties I
Treatments x Varietles 2

Dates x Treatmerrts 4
x Varietles

Error 4B

5e, 6l

l8g" 6I

958. 0õ

8I0 
" 
0õ

53"59

465,96

3"69

L43.86

2L.?6

60? 
" 
å0

I7" 5g

å3"59

+79 "04

410 
" 
0å

55.39

LL6 "49

I.85

?L" 6g

5.45

L+"LE

L "e4

L.67

g5. gå**

e9.04**

3"?8

g. 25s*

5" 0g*

4"88

2,L1

3 "An

6,AA

4.06

Ë.60

ø"22

3"e2

4 "Afl

2,9'l

5,17

5,L7

v "&6

3 "82
5, 17

5. l7

Total 71 5304 "61

*# Significant* Sfgnlfieant
at the
at the

IeveI "
le ve].

Lf"
sfo
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The second eount cf frui-ts set was made on July 10.

Ey this time the setting of fruit had become generar on arl
plants, Prior to thls date, tne temperatures on several ccn-
secutive nights had been hlgh enough for nor:mal frc_it-setting
{441461 , as sho¡vn in Fig.B. The pcorest set had occurred on

plarrts treated with a90o as shown ln Fig.l0 and rabre xllr"
4"rl- the check plants were setting heavlly by thls date and.

had., in many cases, surpassed the treated prants in total
numbers of fruits set. statlstiaar analysis of these d.ata

shows the d.ifference between dates, between treatments and

between varieties to be sÍgnificant at the Lf, Level, The

d.ate by treatrnent interaetlon is significant at the L{o LeveL

and the treatrnent by variety Ínteraetion is significant at
the 5{c LeveL of slgnificance. .a.t this date, the difrerences
between planting dates rTere larger than those between

varieties or treatnents. comparisons may easily be made from
Table xttt' The crPA treated ptots of Bounty planted on Ïúay

27 had set significantry more fruits than the correspond,ing

check plants, whÍle the.ag00 treated plots had set slg-
nificantly less fruits, The crpa treatments generarry re-
surted in Íncreases in numbers of fmits set, whire the lå,g00

treatments resulted. in decreases in comparison with the cheeks"

The combination of first plan,tlng d.ate and crpÀ treatment again,
as in the previous count gav€ the most strlking resurt, see

Figs.I and L0"
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TÁBLE XV

iLI'{ALYsrs 0F V48I4]{çL fOR ldu}iBER 0F FIUrr$ sET 0}T JULY t0 1950

Varlation
due to Ð"Fo S. S" M. SN

Caleula ted.
F valuo 5{,

F value at
leirel- t1o level

Heplicates g

Blocks withln Repticates I
Ðates Ê

Treatne nts Ê

Varieties I
Ðates x Treatments 4

Dates x Varieties 3,

Treatn:ents x Varieties e

Ðates x Treatments 4
x Varietles

Error +g

546.56

2296,LL

IA160. 78

1289 "56
4A78.LA

1098.80

1605, 09

900"76

egg, I7

5159,03

lg2 " lg
496.64

6080.5 g

64+,6g

+278"L2

E /2, "20

801.55

450 
" 3g

7A "Ag

119"95

l"5a

?"39*

5CI.694*

ã n:5V#e

35,6?*#

I 9t'

6,6g*s

6 "75&

2.BA

2.L7

3,24

3.22

4,06

8.60

Ð oáã

3"22

4 
"A',7

4,9,1

5,Lr|

5.17

7.e5

5,9å

5"L7

5, l7

Total 7L 496A7 "78

*>F Slgnificant at the* Slgnificant at tho
Lf,
5f"

Ievel.
Ie vel 

"

The last count of frults set was made on July lg, by

uhich time mlnimum night temperatures vrere no ronger a tirlrit-
ing factor as seen in Flg.B. By this d.ate, the numbers of
fruits set on the cleck plants of both varieties was equal

or armost equal to that on the crpÁ, treated. plants and greater
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than that on the agoO treated. prants as soen in Tabte xrrf"
Statistj-cal analysts of these data shows significant variatlons
to exist within alr the main factors studied and scme of tlre
interactions, Tabte xrrr shows tirat there are large
differences between treatments, especially between .åg00treated
and check plots planted on llay â?. Thus the d.g00treated Bounty
prots had set onry 5å fruits as co'npared with l0g for the

check prots. The differences between varleties and between

dates are also evid.entn hence we could expect that differenees
would exist for the lnteraetionse

TJ.BLE XVI

ANliÃYsrs 0F vaRr¿.NCE F01ì_MI'JBEB__QF glìu-rrs sET oN JI]],y t9

Var iation
due to DuFu S"'S. ¡1, -q "

Calcula ted.
F vali¡e 5/o

F value at
le vel Lji: LeveL

Replicates g

Blocks wi thln I
Replicate s

Dates a

Treatne nts å

TarletÍes t
Ðates x Treatnients 4

Dates x Varietles a

Treatrnents x Varieties ä

Ðates x Treatments
ä Varieties 4Error 4Z

1770 
" 
09

5633.7 2

1P876, lg

54+0,56

457 6, 06

3944 "59

560 
" 

5A

a7c.oa

L72t "gö
637e "LL

590.05

la4 "2L
6438 

" 
09

2730.18

4576.0ô

995 " 65

lg0, e6

I35 
" 0I

430.2+
I4g. lg

5, 994

4.75**

4g.44*x

19,5 6**

5O. gg**

6 " 664+

L "2A

a.go*

?, "93,

2,L"ì

3"22

3.2A

4,06

2"60

3"32

3.22

å"6û

4,47

2 "97

5"r7

5.17

7.A-c

3"8å

5,L7

5 "Lr/

3. ge

Tctal ,12 4296A.6L
s* Significants Significant

at
c.u

the L/o 'levelu
tlne 1fa level-"
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The fcregoing data have shci.qn that fn;it on crpit
treated i:l-ants set '*arlier than on u.ntreatecL plants. Observa*

f ions of f ruit d.everopment shovred another effect of this
chomical, a rnore rapid ripening cf the fn;its from treated.
plents" Þhotographs taken on JuLy &t (plates r and e) shovr

the sLze and d.evelo,oeroent of fruit on CIPIL treateè and eheck

plants at that d.ate. Fiates E and 4 show i;he same comparison

betwoen fruit on crP"å treated and cheek prants on.&ugust 10"

The fruits on bire crPÁ trea.tec. plants, as vjell as having set

earlier, rvere maturing more rapidly tha:r those on the check

plant s,

The data presented ln Teble XVII onable us to
compare ihe nun:ber of da¡rs tc bloom, fruit-set ¿:nd rlpe fruit,
reqilired by treated. a.rrci untreated plants " The plants treated
with ri-900, the whole-pta-nt spray, ripened fruit in less tine
than either eheck or crPa treated pla.nts, altlrough this again
was at the er(pense of a loss in total fruits ri.oenecln .rn
many eas€s ple.nts treated with ag00 producdone or two ripe
fruits very early ln the season, and then faired to ripen any

more fruit for several weeks" This may have been due to the

fact that these prants were retarded eonsid.erably by the first
spray" The red.uction in vigour of the prants treated with
l{9c0 may be seen by comparing a roïv of these plants as seen

in Flate 7 wi.th a ror¡¡ of plants treated with 0IFA, as seen 1n
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y*Lafre 8u 0orumns 6e 7 and. B of rable x\rIr show the red.uction

1n the nrr.mber of days requlred. to mature frults on the

treated plants. rt is evident from Tabre xvrr that the tn-
crease in earliness was not entirely due to earlier fruit-
setting, buÈ also,to a reduction 1n the tine between setting
and niaturing required by frrrits of tkre treated prants. This

may be shown by conpartng the treated and untreated Bounty

prants transpranted on li{ay ã2" tolumn b shows ttrat the

check prants irad. set an average of r frrllt per plant only 5

days rater than the trPå treated prants. üoluran 7, however,

shsws thet the check plots had nct yietoed an average of t
pound of ripe fruit per prant until p0 d.ays after the crpå"

plots" The difference of LT d.ays was gained by the fruits
of the crPs. treated, plants because they matured. faster" The

lack of any galn ln maturity of fruits of both Bounty and

Ëtokesdale planted on June lg 1s evident from 0olumn 7 o By

the time these ptants had reached. the f mtt-setting stage
mlnimum night temperatures ürere favourable for fruit-settlng
and so the chemlcals were of little or no valu€,
' The first ripe fruits Erere plcked on July pg, These

were fow in number and mos t were very irregular 1n shape with
large stem or blossom-end sears. The fruits picked. on this
date ï¡ere grouped" along with those on li.ugust õ for recording
purposes' Other plckings of ripe fruit were made on Àugust



T¿T,BLE åVIT

D.&.II$S .]TIIEN VA.RIOUË STJI,GE'S O}. PLA}TT DEV$IOET,MNT VIIEAE FTR$T .A,TT"[INED
"A,ND NU}ISER 0F D¿|YS FRO¡,[ TRÀN$FL¿INTING T0 ] LB.

OF RIPE FRUIT PER PI,ANT

Bloom
(-A,verage I

Variety Treatment Flantlng per plant)

( 1) (2)

BOUNTY CIPS,
4900
C}TECK

OIPS"
.ùgû0
OTIECK

CIPÁ.
"4.900
OT]ECK

OTPÁ.

"4"900
C}TECK

CIPS.
¿.900
CTTECK

CIPA
s,900
CHEOK

STOIGËDAt$

1\'1ay å7
t?

tt

June 5
ft
çt

JunelS
f?

tf

tuiay 27
tç

f0

June 5
ss

ft

June IS
11

n

June â0
ft
ît

June Z+
tî
tl

June A8
ft
îf

June &õ
ll
,l

June Ê9
tt
??

June â9
ft
t?

DATS

Frult-se t Fi"rst
(Àverage I Rlpe
per plant) tsrult

June
JuIy
JuIy

July
Ji-rly
July

July
$g

$

July
July
JuIy
July
JuIy

?î

July
July

f9

õ0

æ

4
5
b

I

Rf.pe Frult
(.A,verage 1 lb"

per plant)

Àug. S
July P9
Aug, 16

Aug" l0
Åug" I
Aug, 18

Aug" 16
Aug.15
Aug, &0

.[ug" g
July Ê I
-&ug.16

-Aug" I
Àug. 6
.&ug,l8

.Aug" 10
Aug,18
Âug 

" 
18

Aug" 16
Äug 

" 
50

Sept 
" 
5

.Aug. PI
Aug.50
Sep t, 5

Sept 
" 

5
ft
It

lLug" âI
$ept ,5
Sept 

" 
5

-Aug. ã0
,Sept .5

t9

Sept 
" 

5
ff

t1

(81
Number of

days
From 5-7

ã
5
z

4
þ

I
,l

81
ori

101

'l'l
B6
9ä

84
e4
e4

86
t0t
t01

¡
rÞ\¡
$

86
9A
ot

84
84
8&



PLANT}TD \TI.LY 27
CI!A TIìEAI¡JD
AgOC TRüÁ,TjTD
ÜHECK

PLA}.TTED JUNIÍ 5
CIFrii TREÀTIIÐ
¡irs900 TREATEÐ
TTTECK

}L.AI\ITED .rIINE 13
üIFl* TRIL:LTEÐ
À900 TIìEÀTEI)
&?ñ^T¡vrl$v{!

TABTE XVITT

ETFECT O}- TAEA'TÂ,{Ïü\TT.S ON YIELD IN POUNDS }En FLOÎ
OF E}TO TOIV,ÏATO YAIìMTTES

BOUNTY

Íilarly Blpe Total
Fruit Fipe

(To "4'ue.å5) Iruit Total

õ0. 0?*s
6. ll
2.'TB

j.3.32
+.7+
l "gl

6"08
?,46
L,g7

LnSoD. at
at

95" 55**l3A.0g õ0
26.56*+ 59,0A** 55
55. Cl L36.?O 6I

5g. gls lt2. 16 4?
õ6,25 68, ?5* 47
4ö,94 la6.g8 ô5

42,94 It?"lõ 6ö
a6.ga 72"v9 6t5
37,43 Il3" lg 67

**
¡rr

'/o of Gre en
Fruit of

Total Tleld

Significantly
Íilgnif icantly

TlL
Ldlt

level 13.15
Ievol 17.60

STOKESDJII,E

Early Rfpe Total n/" at Green
Frult Rlpe Frul* of

(To Aug.e5) Frult Total Total ytel d

d.ifferent from the
d.lfferent from the

15.61
18. r5

lõ. 14
4"78
4,84

6"90
? .'14
2.+B

lä. 59
I. 69
1. 63

15. g7
ec.34

correspond.ing
eorrespon0lng

52.05* g7 ,97 _-,. 4L
õ8"29*169.2g** 45
5P "96 96" gg 46

ö5 " 86 72 "L7 5l
5e. Bg 7:5 "L+ 55
5+,46 ge,06 58

3'ó.39 68,14 51
27 ,93 æ .74 5?
Ê9.16 7L.P,L 59

oheck at tire
eheck at the

I5. I5
17.60

I5.61
lg. Ls

Lit,
Eri"

Ievel
Level

¡
rÞ
æ
I

Lb,a7
eQ,g4

of Significance"
of $ignificance,
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TåBLË XÏX

¿i{ÁLYs!,S 0F V@f4'VqE FüR YIELD CF l#rRLy FIPE F IT

Varia ticn
d.ue to Ð.F, s.so

Calculated
Ir¡i. S, F. value 5?b

F value at
Ievel lio level

Ilep Ii cat es

Elocks lri.th Replicates

Ðates

Treatrne nts

Varietie s

Ðates x TreatmeÐts

Dates x Yarieties

Treatments x Varieties

Ðates x Treatments
x Varieties

Error

3 5"96

I Ë82. lI
a 750, lg

2 !+LP,,22,

t L44.98

4 Þ46.e0

2 39.65

2 å52"55

4 gg"5Ê

43 32L7,67

l, g5

55.Ê6

375.C9

706. ll

144, gg

l5 6" 55

19 .5å
ì ^/,LáOàáO

2,2 "L3

?4,83

5" 0l*
9,4+**

I" 94

l. gå

l"6g

tu a L)ár

a.L7

5,2P,

5.22

4.06

e. 60

,2"4á

3.22,

4.47

2,g',l

5,L7

5.L7

7 "25

3.8e

5"I7
E 'tÊt
ütLl

TotaI 7L 6759.95

*t Significant at* Siàniflcant at
th e Lfo
the }fo

leveI.
Ieve 1.

lCrI6rzL,å5rõ0, September 5,10 and. 15. The yield d.ata for eaeh pick-
ing date trrre given in Table rv of the appendix. ljy r+¡rgrst t0 the
yield cf rlpe fruit from plants transplanted on i[ay zT and treated.
?ilith tfp¿' had averaged. one-third pound. per plant, while t¡ret frcrn
untreated plants of the saae d.atc was nil.
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¿l1I the fruits picked_ up to :"ugust l0 vtere seed-

less and of gooo eating quelit y, altb,ough quite rough and.

scarred. ihis fruit rougþness eontinued. throughout the

season on both treated ancL untreated prants and. was from

1ã tc 2o'/o mote prevalent with the fruit f rom the treated.

plants. This roughness eâ¡,n be seen clearly in plates 5 and.

6, cn fruits of bcth treatecl and. untreated plants. These

data agree lvith the findings of Ïdann and lr,{inges (57}, that
grolrrth-re€ulaiing substances teno to accentuate any natural
cccuruing frult roughness. rt v{as definitely objeetionab}e
and red.uced the marlcet value of ihe fruits consld.erabry.

The amount of ripe fruit picked from CIPJå, ¿.900

and cheek plants respectively on ;august t6 is shown from teft
to right in Plaie 5 for Bounty and. Flate 6 for stokesdale,
The inereased. yield frcnr the trp.Ér treaiments was very strik-
ing. all ripe frult picked. i:rior to riugust e5 was consid.ered.

ås early ripe fruit and grouped. together as such for analysis 
"

The d.ifferences in yleld. of early ripe fruit between treated.

and checÌ< plcts can be seen in Flg,lp and rable xvrrr,
Ëtatisticar analysis cf the early ripe yietcl d.ata shows treat-
mÊ nt di ff erences to b e si gnif icant a t the tié tevel of si g-

nifieance and differences aue to dates of transpranting sig-
nifieant at the 5fi revel of significance (Tabte xrx) " Tabre

]:vïrr shows that the only signlf icant d.iff erences due t o
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FrG.r3

DATE 2
SIqESOALE

El-e iogram re preË entingthe effect of treat-
ments on the yfeld cf
early ripe fruit in
pcunds per plct cf tv¡o
tomato varietie splanted at th_ree dates
in L950.

fiis t ogram. r epres en ti ngthe effect of treat-
ments on the yielo cftotal ripe frult in
pounds per plot oÍ- .bwo

tomato varieties
planteci at three ciatesin lg50,

Tlu tograrå repreFentrng
the effect of treat-
ments on the totalyleld in pounds Þer plotcf twc tcm¿rto varletiesplanted at three datesin 1950,

EÀRLY RIP€ FRUIf-TO AUGUsl 25

FtG. r2
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treatmerrts were betl'{een crF-a anc check plants of tscunty

transplanteo on i:iay Z?, These tTF.* treated Bounty plots
yielded 50"07 pounds äs comÐared. to only Z.?B pcund.s for
the checks" The plants v'¡hich ivere transpranted on Ì,lay 2?

had set fruit earlier which resurted in earlier maturity as

shcv¡n by the f igures in Table iivIff .

The average yields of total ripe frtrit from treated
and untreated plots are shown in F1g.l5 and rable xvrrr.
statistical analysls of these data shcws yletd d.ifferences

between dates of plantlng, treatments ano varieties to be

signif icant at the liä tever of significance (Tabre tiÏ;).
Table lçvrrr shovus that the eheck plcts of Bounty ptanted on

the first date haci yietd.eci 55"c1 pouncls of ripe fruit, those

planted. on the seccud. d.ate haa yielaeci 43"94 pouncls ancl those

planted on the third date |i7.49 pound.s. si¡tiLar large
differences ney be seen frcm Table Àvrrr when ccmparing

varieties and treatments. Bounty ptants transplanted on liay

27 and. June 5 ano treated. l?1th OIFrÈ had yield.ed significantly
more ripe f ruit than their ccruesponciing ciæcks. Bounty and.

stokesd.ale plants, planted on irlray p? and. treated. wlth jlgo0

had yielded. significantly ress fruit than their checks. Ncne

of the other d.ifferences lijere significant,
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r.eÐLE &
ÁlütLEIË 0F v;rRr*ivctr ctr yrELÐ 0!. 'j'üTÁr rìrF-- ¡'tìirrr

Variatlon
due to Ð"F. s, $ o iid. S.

Calcu lat ed.
F value 5fr

F value at
level LIt" Ievel

Ëepli cate s

Blocks

Ðat es

Trea tmen ts

Tarie tie s

Ðates x l'reatments

Dates x Varieties

Ðates x Treatment s
x Varieties

3

oU

2

á

I

4

á

Lga,+7

å591. 91

4793.47

5447 
" 62

l5l7 
" 
l8

r.f bÐ. öl

LZz.L2

2404.4c

g0l .5 g

ãAAÊ. 
^ÞUtrJL,i¡U1

6û, gg

-,ñ-Ðã,ô.VV

2396.73

273,3.9L

1517. lg
54 I. 55

6g .56
a -!^ñLá U4 o 17U

e00,3g

?g"gg

¡ nr¡**
=. UU

z^ nn**

õ4" 0g*+

lB, gg**

+.27*4

15.0õ4+

å, 51

2.Lr7

Ð.1, á

3.42

4"07

å.59

Ðotá

tlO

z,97

5.15

h lh

,1 .27

5"gc

5"15

5 "79

Treatments x Varieties z

À

4-óError

Total 7L 22666"L4

** fiignificant at the L¡ level"

Total yield aver¿:ges arr: alsc given in Table lryIfï
ano shc'¡sn diagranaticatly in Fi€i.14. These yields &,re very
higit, rargely clue tc the favcurable moisture ccnd.itions which
prevaile d all sumrner" l,íhen -,¡¡e ccns id er the percentages of
these yietds v¡hieh is naoe u;c cf green fruit as shcwn in
?able xvrrrr wo see that thÍs pro¡:orticn ssas very rarge. rï
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is d.esirabre that this percentage be as low as possibre since

the green fruit ls cf little varue" The percentages v{ere

lowest for the crF¡t treated plots, intermed.iate for the ÀgOc

treated plots and higirest for the check plots. Thusn although

in most eases the check plots outyieloeo the treated plots
as seen 1n Table xvrrr anci Fig, 14, thiË lras not a serious
objeetion to the treatrnents. statlsticat anarysis of the

total yield data shows significant differences for oates cf
planting, treatments and. varietles (Table ËG), prants

placed out eerly in the se&son became established. earrier
and. rqould. therefore be expected. to yierd higher as a result
of the longer season. Table xrrir shows that the significant
differences between treatments when compared, to the checks

applied onry to the ¿¡.900 treated plots" in most cases the
use of this ehemiear resulted. in greatly red.uced" yields.
Thus the Eounty planted. on iuiay âz and treated. with å9c0 yietd-
ed. only 59.0å pound.s of frult as compared. with rõ6.20 pound.s

for the check prots, varietal d"ifferences would be expeeted

beeause of the inherent earliness and yielding ability of
Bounty when compared. wlth Stokesd.ale under i,íanitoba condttions.

I' record of fruit size was again kept" ås in tg4g

there $ras little d.ifference in siae between the fruit from
treated. and from check plants. These data firere sCI similar
that an analysis of variance $ras not run on them.
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T$"BLE XäI

¿à.x_{Æ,Ysrs û¡- l¡*-Rli¡r¡,itil üi' fcTjli. YIELÐ DÄTrt

Yariatlon
d.ue to D "FO

<f,e
CaI culated.

ïo{. $. F va}ue
F value at
Ievel Ijá level¿lo

Replicates

Blocks

Dates

Treatment s

Variet ies

Dates x Treatments

Dates x llarieties
lreatments x Varietles

Ðates x Treatments
x Varieties

Error

3 5l;3, P5

I lII7"82
2 lglt.&5
a 185õ7.r6

I l4Ê5I"81

4 448,8,37

2 250,I9

3 Be'/ 6,5Q

4 74" 0g

43 450õ.58

I7l 
" 0g

L39.7â

955,6e

916g.5g

142õL 8l
6Ae.0g

115 
" 

09

4159" A5

19. 52

100, l5

l, 7I

l" õg

9.548*

9L,5',1z'*

l4a, Ig**
6,år**

l. l5

41. S5

2.92

å, 1?

3.24

3,22

4,07

2 "59

5 "42

i5 "22

+ "2,'/

e.g7

5"15

5.15

'1 r27

5"80

E 1Ê

5.15

TotaI 7L 51486,CI

Significant at the 1þ level

There was llttle d.isease in the plots end. very few

fruits iryere affected by blossom-end. rot. The only factor
affectlng marketability was roughness of the frult. This
qas so general that elassifyÍng the fruits was very difflcult
and. ind,efini.te' Taken as a whole, neither the fruit from



-56-

the treateit or eheek plants woulcl havg been of a hlgh quaLlty
grade. However, d.ata on fruit roughness dld. lndleate that
the pereentage of rough fnrlt from crpå and a900 treatecl.

pl,ants was about Ùofi and. LoS hlgber then from. the oheak plants,
respectively. Thls fruit roughness whlch was likeLy due to
the cosl spring and. sunmer temperâtures rvas thus accentuatedl

by the treatments¡ trntetnal examinetion of these rough

fruits showecl many to be puffy with rarge cavities where the

gelatinous pulp had. separated, from the locule walLs,,and to
be seedless. The photograph in Flate r0 shows this conÖition.
$ueh fruits were most common during the ratter part of the

season from treated prants mhich had. prod.ueeil a high ylerd
of ripe fruits earrier in the season. some fruits had, sten
and. þIosson-end. seâTSr

0TÏIEË Cnzurcårs TqsTEp rN te50

The other chenleals tested. Tvere J.g0g contalning
a-o-triehlorophenoxyproplonlc acid., N-l-naphthytphthalamle
acid. and I.'I0A. These were alr appried. as whole-¡rrant sprays

wlth the exception of IqOÅ. fhe treatments were not replicated
and the resurts are rargety observations. 0nry N0¿., used. as

a flower-cluster spray, substantialry hastened fruit maturity
(Table EIII). .åll the whole-plant sprays proved injurious
to the plants at the rates used. Tield. d.ata glven ln Table



-5?-

Ðill shc'¡r the general reduetion 1n yield. vrhich resulted from

frcm the results obtained.the treatmer:t s . It was apparent

that the chemicals were apÞlied at concentrations which were

excessive unoer the condÍt1ons of the experiment 
"

TrrBtE lffiTI

YIELÐ Pm PLOT (Ii{ LBS. ) 0F PLrttiT,S
$REÀTED i'r ITH 01Tf'üR OIü¡/lItltLS

Early Bipe
Frui t

(To Arrg. P5 )
Total Green
Iiipe Fruit

Total
Yield

BOU}TTY
it900 1C0 p. p 

"lrrn-4,908 ICO peprrllc
NOA 60 p.p.no
lr{aleic Hyd.ra øld.e I0C0
Ii- I -NaphtbyI- phthal anri c
1{- l -Naphthyl-phth aI arni c
CTM CK

ST0ICüSÐilLE
å900 100 p. p c rr.o

it908 tOc p o p. Û1.

II0A 60 p " p. rrlo

lvlaleic liyd.razid.e å0C0
N- I -l.trapht hyl- pht halami c
N- I -Napht hyl -phtha La mi c
CITECK

p.p.l{Io
aei d. 0. 5
ac id. I. 0

p.p.fflo
p.p"lll,

.50
"806.2L

l,4g
2,.3L

"50l. s?

l. 95

5. 06

rlãs

L.24

6. Ë6
7,95

5C.4?
lõ.å0
L7,45
It"lI
5¿.58

4"39
7 "45

L'T " 4â
l"l5

25.33
r-a a\ /trJ ¡ ì7*t

?,4.75

9. C0

"5û+7,',lõ
8, C0

51.5 0
10" 00
7L.ry5

13"Ë5
5.0c

18. 00
.5C

15 .45
2V .75
156 

" 
g4

1,5,a6
9,45

79,42
33,eÐ
48.95
29"1I

lc4 
" 
l3

Lrl ,63
10.45
35.46
I" 65

rZC¿ Ã O.¿V . Q\)

51.69
61"59

p r p. tflr
acid. Q.5
acid l.c

p"prlÛr
pnp.llin

all the whcre-plant sprays except naleic hyclrazid.e

at 1000 p.pnrr" ¿amaged.. the plants severely. The plants became

badly twisted and deformed r,",rith the terrninal shoct of ten being

ki}led. Some of th'e rnost seriously injured plants Here sj-milar
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to the one shown tn plate g, However, even the most seriously
injured. plants matured some small frults early in the seasone

Maleie hyd.razide at 1000 poperrJ.o applied. to Bounty, eaused. the
plants whleh had begun to set fruit to revert to further vege_

tative growth" fhese later produced. many smarl frui_ts. at
4000 p.ponlo on stokesdare the plants were severely injured. anð

little fruit viras prod.ueed." 0f these troatments onry llû.a., &s

a flower-cruster spray, compared favowabry with the ehecks
(fabte ffiII).
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DrscusË.t0Td Ålüp O0NüLUSI0NS

The üIPA treatments in Lg4g resulted. ln an in-
creased yleld of early ripo frult for atl varieties, rn lgbO

they gave an lncreased yierd of earry rrpe fruit wlth onry

the Bounty prants which were tranepranted on &{ay å7. Thi.s

inerease was very striklng. rn both years the results j.n-

d.ieate that the crpå treatments gave the best re,sults en the
varletles havlng the greatest inherent earlLness. These rvere

Early Obathan and Bounty in lg4g and Bounty 1n Lg50" These

varieties reached the fmit-setting stage early in the season

when temperatures were generalry unfavourable for fruit-
setting" Tt was at this time that the aetion of thls chernical

lvas most benef icial tn al iLing fruit -setting.
The crPÀ treatments in both years resulted. in no

ehangos 1n yierd of total ripe frult" vfhereas the early
flowers were stlmulated. to set fruits arr.d thus increase early
yield,s rthere was no lnhlbÍtton of later flolqers nor any

serlous red.uctlon of prant vigour" Íhe total yletd (ripe
prus green fruit ) or the two earller varletles was reduced

by the OrP¿, treatnentsrwhereas with the later varletles it
ïras lnereased with Stokesdale and unehanged. with Marglobe.

The earry varietiesrbeeause they were stlmulated. to set more

frult early in the seasonrappear€d. to T:ave ress prant food.

avai-i-abie i'or later prant development and, frult*setting and,



* 60_

therefore, bore lege frr-rit. The later maturing varieties on

the other hand i¡,rere affected- less becau.se they di"d. not reach

the flowering stage tttr temperatures rflere favourabre f or

frult-setting, The chemical for thts reason had rittte or no

effect and fruit-settlng and. plant d.everoprnent proceed.ed" in
the normal manner,

the N0.å. treatments in 1g4g gave an inerease of early
ripe frult with only Early Ohatham, the earliest variety.
Early 0hatham began setting fruit whlle temperatìrres viere stlli
unfavourable for nornal frult-setting. lhis early stinulation
and. inereased early yleld had the effect of rowering the total
yield of rlpe fruit and. total yleld.. The resurts ind.icated.

that und.er the conditions of the experiment N0Ä wa.s not ae

effoctive a fruit-setting chenical as tlpÄ.
The Â900 treatments in 1gb0 resulted in no signiff-

cant increases in ylel-d of early ripe fruit, although they dtd

eauso a few fruits to mature very earry, The redueed plant

size which resurted from the treatments with .A"900 was very

roarked" The yiold of totat ripe fruit and total fruit lryere

greatly reduced, probably because of the retard.od developnent

of th+âse prants. $.ll of the other whole-plant sprayË tested

caused prant dlstortion and lnhibited plant development, re-
sulting in llttle or no gain ln fruit maturity, unsatlsfactory
frt¡lt size and reduced ylelds" Tfhole-plant sprays appeared to
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be unsatisfaetory from the stand.polnt of lnereasing earry
yferds. Although they stimutated. a few of the flowers to set
fru-1ts early, they lnhiblted the growth of less d.everoped.

flowers and buds and reduced. yield.s,

The results obtained ln tg50 were generally more

favourable than those of 1949, from the sta.ndpoint of hastening
maturity. The c::itlcal factor ln tomato frutt-setting seoms

to be mlnimum nlght tenperatures" Taþl_e r of the appendlx
gives the average minimum temperatures fÐr the fruit-setting
months of 1949, namely June and July. rn June, the average

minimum night temperature was 4g.6 as eompared with a ncrmar
of 50.4 and ln Jury it was 64"6 as compared l.uith a normal of
55.õ. fhe normal temperatures represent z6 year averages

as supprled by the Meteororogical Ðivision of air servlces,
Department of Transport, iïinnipeg. These monthl_y means as

welr as the dairy temperatur"es for June and. July were very
close to normal" Temperatures vì¡ere favourable f or frult-
setting on 5 nlghts ln June and on g nights in July as shown

in Fig.4" 0n b con,secutive nights, from July 4 ts g tncrusive,
temperatures y{ere favourable for fruit-setting. Tfe courd,
therefore, expect that frult-setting vuould proceed more or
less normalry. The Lg4g resurts bear this out shcwing only
snalr lncreases in fruit-setting as a resurt of the chenlcar
treatments. Table rr of the appendix gives the average
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minimun teraperatitres fæ the fruit-setting raonths of lgbO" In
June the average was 46.9 as compared. with a norrnal of õ0.4 and

1n July lt was 54"0 as eompared v¡ith a norural of bb"õE Th.ese

averages were consid.erably below normal-, particularly the June

averager &s liJere also the üIean daity temperatlfres" Temperatures

']frere favourable for frult-setting on only I night in June and

on 7 ln July' Two or more conseeutf-ve nlghtø wlth temperatures
favourable for frult-setting did not occur until July ? a¡d g,

These temporatures ïrero not favourable for fruit-setting,
especiarly during June¡ âs proven by the early counts of fruits
set on the check plants. rncreases ln early fruit-set due to
the chemical treatments in'1950 were large as seen In Table XII1"
fhe poor response in 1949 and the very favourable response in I9E0
appear, therefore, to correspond. directly with the normal and

favourable frult-setting temperatures of l94g and. the below

normal teurperatures of lgb0, respectlvely"
The market quality of the fruit was not affected by

either chemical in Lg4g arthough plants treated with both
chemicals produced. some frults with sten and blosscm-end scârsr
Ir,iost of these develo.oed. f rorn the first ftowers " 61rch earry
floivers are often fasciated. and tend to produee scarred,
irregular fruits (46). rn l9b0 considerabte rough fru.lt was pro_
d'uced' on both cheek and treated plants" lhis abnormal amount of
rough fruit was probably associated. with the abnormally eool,
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ï{et growing conditione af early sr.tnfiierô The nunbers of sueh

rough frults were significant}y greaier with the treated plants"

å.s the earllest floi¡;ers aÍe those most likely to be abnormar,

and as the fruit-setting treatments caused a hÍgher proportion

of these to deverop into fruits, the results obtained. weïe

quite Iogical. 'Some ttpuffyt* frultsrere produced from. both treated.

and untreated plants. ,simllar ,,p*f¡yto fruits were found in most

tomato field.s and may be attrlbuted. to the unusuar growing con-

ditions which prevailed in t950, Fruit size was not affected
by the treatmentso exeept for the lator pickings of Ng:l treated.

Bounty ¡:Iants which rT/ere red_uced. ln slze,
0f the chemicals tested, onl¡r GIpj. gave consistent

increases in yierd. of earry ripe fruit ln both t949 and 1950"

This chemieal may be satisfactoril]¡ applied with a eorfiínon

knapsack sprayer fltted with a fine nozzle tip, d. concentration
of 50 p"pcrri.r in v¡ater gave the nost favourabre results*
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Plate 7 Flate I

Plate 7 "å. row of Bounty plants treated vuith ¿.900 whole-plant

spray. Transplanted fuXay &7.

Flate I .¿L row of Bounty plants treated wi th OIP"{L flower-

cluster sprayc Transplanted May å?"

Note red.uction in height and vigor of
plants in Flate ? treated witir .4900"
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The effect of plant growth*regulating substances

on toÌnsto plants was stud.ied. vç1th special referenee to fruit-
setting, fruit m¿tu.rity and yleld"

The chemicals tested. Ln L949 lryere Sure-Set (CIPA)

with para-chlorophenoxyacetic acid. as the aetive ingred.lent

at 25 pop.rl1o and beta-naphthoxyaeetic acld. (N0S") at 60 pop"Trr,

applied as flower-cluster sprays" Íhe tests were mad.e on

four tomato varieties. The main chenicals tested in 195CI

were 0IFÁ. applied as a flow€r-üIuster spray at Ë0 poputrro and.

Å9C0 containing a-o-ehlcrophenoxypropionic acid, as a whole-

plant spray at 50 p.purllo Other chemleals tested in 1950

were i\T04. as a flon'er-cluster spray at 60 p.pnrnc, A9û8 eontain*

ing a-8 14r5 trj.chlorophenoxypropionie acid at 50 and 100 p.p.ßro ¡

N-I-naphthyl-phthalamie acid at 0 " 5 and, 1.0 p. p o rrlo and malei c

hyd.razlde at I0C0 and. 4000 p.porÊo The last three chemicals

were applied as whole-plant sprays. The tests in 1950 were

made on two tomato varieties.
Various method.s tr applying the chemicals Tvere tested"

The use of a corumon knapsack sprayer fltted with a fine nozzLe

ttp wes found" the most practical method of applying these

chemlcals tc fleld-grown tomatosso

Early summer temperatures in 1949 were close to

normal" Ïn 1950 early summer temperatures were considerably
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bel-o,,¡¡ ncrmal- acccmpanied by rnuch l"'iet, cloudy weather.

0f the chemicals tested only CIFÄ gave ronsistentLy

good results in both 1949 and 1950" The results were more

favcurable in 1950 vrhen a gain i-n maturity of l-0 days to two

weeks was obtained." NOA. used as a f lolver-cluster spray gave

small and generally insigniflcant increases ln fririt maturity"

S*lt the whole-plant sprays tested. in 1950 retarded plant d.e-

velopme nt, red.uced. yield.s and ïvere unf avourable at the c on-

centrations used 
"

None of the chereicals affected fn-r.it size in L949

or 1950" À large percentage of tne first fruits produced

-l¡Jere seed.Iess or parti.arly so, the perceniage being larger i"n

1950" In 1949 the marketability of the frult vres not affected.

by the treatments, although some frr-rÍts with stem and blossom-

end scars were produced, In 1950 the percentege of rough

fruit rEas accentuated. considerably by the treatments,

The re-qults indicate that 0I?A may be of consid.er-

able value in supplementing normal fruit-setttng in liianitoba"

This is like.:-y to be most pronounced. when early summer weather

is tvet and cloudy with temperatures gene:rall;"r below normal*
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June

.åvorage
Normal

July

o4
70
,l?,

80
97
96
l+
7A
7?
70
ov
60
'lo
64
70
78
V8
ee,
a6
,r?,

Bå
78
78
86
,15

58
50
50
5t
bI
50
55
ruË.).)
46
4A
50
5I
49
5C
Ã9

42
48
44
ÃD¿þ
54
55
oá
43
55
oÞ

6
,l

I
I

10
1r
LE
L3
1¿-

15
16
L7
18
l9
Ðn

Ê1
22
83
E4
a5
a6
2?
áó
a9
50

-76*

*"PP}]}fDIX

TABLE ].

WE}.TIÌER DÂT.& FOR 1949

iviin" Temperaturo Max, Ternperature Precipltation

Tr,
.ll
lTlr
¡¿ a

"Q?mùÅ.!.

"69.05
.45
"IP ?,,?L

Tr"
rFç¿¿.
.55
,44
.04
mÉl-¿ o

,43
r4l

49.6
50 "4

Temperatures were slightly
month. Precipltation was only 8?fo of

76
73.6

above noraal for the
nornal.

Tro

,01
m*
¡L c

,2L
Tru

55
6t
^t
oá
60
ot
64

I
á
3
+
5
o
7

82
95
,17

'18
84
oo
90
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1,4JEÄTIffiR D.ETå 194 9 (-CONCLUDED }

IvÍln" Temperature

July I
I

10
1t
L2
T3
L4
t5
i-6
L'I
1B
19
2A
2L
2E
2ó
24
25ñ^40
2'rl
å8
90
50
5t

.åverage
Normal

oá
ñÐ

48
5Ë
50
50
54
54
58
oá
5A
45
48
49
43
58
56
64
58
6g
50
48
48
55

54, 6
ÃF rz

låax. Tenperature

85
Y4
84
86
80
84
BÊ
88
9+
86
70
66
6I
60
v8
8g
9C
88
90
84
6A
7ô
8A
75

80
7g. g

!rec ipitat ion

|f1ø
¿¿ e

.aL
Tr,
Tr,
"09

ñrt

,07
. a5 2,eg

^Ã
Tro
.60

.45

'0P,05

Temperatures were again slightly above normal for
the month. Frecipitatlon was only ,?B{o of nornal o



June

.&verage
Normal

65
49
6?
a3
60
80
64
77
E9

74
v6
84
8å
90
68
68
7L
78
16
6A
?o
8V
7A
1+
57
?2
77
68
67
?6

t
á
l3

4
F

b
7
I
I

10
tt
Iå
T5
L+
15
T6
L?
I8
19
80
PT
az
9q
e4
9Ã.

40
3t'l
a8
29
g0

^78*

T¿.BLS }1

v'rrEÀTHER DATÁ' FOR l95t
iviin. Temperature lviax. Temnerature

37
37
32
5l
4A
4õ
46
45
4?,
417

44
^ôo4
50
56
4',t
4+
44
46
57
39
45
55
ñoVJ

50
50
4?
5I
+4
50
58

46, I
50"4

Temperatures
Rainfall was

PreqjÃl,!gtion
.01

rlciavu

mã¿¿ .

.08

.t3

.16

,42

Tru
" 
55 3,26

.01

.a4
Tr.

Tr.
1 ErzI ô !r.J

"aõ

Tro
,LV

71" 5
tlô"6

were below normal.
slightly above noflaalo
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I¡,maTI{ER DA.T"å }-0R 195û (CONCLUDED}

&f1n. Temperature Max. Teraþorature

,ïuly I
I
3
A"

a)
ão
,T

I
o

10
II
LA
I5
L4
15
16
L7
18
19
no
2L
ôôáá
23
24
Ê5
86
2rt
å8
as
3A
3L

.À.verage
Normal

52
45
53
48
Ã9

54
6t
62
6l
6+
5V
46
66
43
¿t)

52
É'J¿1)

+7
5A
60
56
'c4
tiÐ

5õ
55
55
55
oÉ
6l-
63
59

54
55" 3

r?o

73
F,.z

74
78
88
85
ryq

añ
85
75
57
6A
68
66
7L
ry5

'Ì3
80
78
,rL

66
7?
78
79
80
87
90
9g
80
'læ

? 6,&
7g. g

Precipitation

Tr.
"04
"01.01

,16

"08Tr"
Tr"
,0e
,v4 å"05

"05
"18
"51

"?7
"0å

Temperatures TT,ere again belolv normal f or the month,Freclpitation y{as E1{o beLo,n nornal



EARLY OIT.ATHA¡iI
CIPA TREATED
NOA TREATED
CHEOK

BOUNTY
CIF.ÉI TREÄTËD
NO.A. TRE¡I'TED
CTMCK

I,fARGLOBE
CÏPá. TREATAD
NOA TREATED
CTTECI{

,STOKESDALI
CÏPA TREATED
NOA TREATED
ümcK

,76
.80
,r0

.50
:;

"Uþ

t::

.08

.lg

raBrff lLt

I . 06 4,r77
,'7a 5 "Lrl,64 4" 05

L.L? 5" 16
,,lg L gg

"21 l.lg

" 
05 L.'14

.t'l .ee
s- 

'Q7

.?6 P"0B
" 30 ,97

.18

Il. 94
1I.59
10. õg

L4" 63
I2. l5
L44

8.08
3.82
5"04

7"09
5, 75
6" 0l

'1.24
6.40
,l 

"&a

la, 85
10.75
LL,44

4,37
8.95
3 "3',1

5"36
3,84
4.00

LA.6rl
l0.gI
15.67

14.25
L4.29
15.90

5.L7
5"09
4"55

4,96
5.2 6
7.91

13. e5
}5. II
lg, 14

10.91
14, lg
L6,78

7" 15
7 "QL5.9å

6 "?g
'1r54
ÃoF

Rlpe Green Rlpe Yleld

9.62 lg,g7 6I,0a g0"gg
,7,?,5 L7 "3? 54.94 ',12.23.lL"Ig Ig,6e 67"55 96,ß

7.90
8.64

11.6A

5.91
5.5I
5"94

5" 50
4,gI
5. 00

lg" &5
19.00
eI"6A

lP. 69
Iõ. 69
14"IE

ll,6Ë
I¿3 .18
16. 06

6õ.96 85.51
6P"69 81,ffi
66"59 88,40

3?,9+ 45 
" 
tg

44,46 59. l5
â2"91 õ6"95

50,55 42" lg
e8"47 4I"59
3g ,L+ 45 

" 
Ê0

E

æ
(D
&
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CIPA Treated
/.i900 Treated
Check

rABtE*J!:

YTELp pER PLOT_(rs LBS.-I 0N _EACH lrCKrNG pArE OF _1q59

Planted
CTPA
A900
Check

rqteJ

Planted

Treated
Treated

"52
"81

CIPA
å,900
Check

3"82
1" 21

June 13
Treated
Tneated

CIPA Treated

Check

llanted June fffi
4900 Treated
Check

g "67
"59
.l+ó

A9O0 Treated

1" O0

"31+

lL,62 l+"1+z
2,06 l"f6.83 1.1+3

4,7.5 5,1+5.63 1"72
"19 "79

"08

Planted June 13

"50
"lr3

CIPA Treated

1,38

-:::

A9O0
Check

2"
l"

6.gg zo.llr
3 "Bli T "zg
3 .99 j.6, Bl+

7J.
<?

2 "r3
2 "Q51. 01

I "821" 60
.93

"õã

2,70
"69.gL

3"gg
1.08

"92

2 "\7
"20,28

"[3.28

5,08 il+"95 L5"l+6
5"3t rz.T)L ó"éL)+"5o L3.76 U.¿iti.

'l:

4"3T I+.\z1.15 "592"00 1.17

22"67
3"BB

12.1+1

.19

.19

3,04
3 "1b2.2L

2"OO I.7g
1,2B 

" 
BIf

1,07 1.13

-:?:
"10

L)"55 39"06 93.53 132"09
11,25 30.8? 26.E6 qg"O?

15"54 81"91+ 53.01 t36,To

7"OO
7.[1

rr,97

J+"r6
2"60
3"00

2,1+9
2 "6r2.23

1.2i+ 1
1.17

"58

10"09
6"5?
g.l+2

7.56
5" 68
9.r2

J-3.52
T,l+r

12"25

B "ll rl+. BI
7 "l+2 8,90

rL"27 t8"75
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