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JJX1 OP GRTAI1 TiAISPLAI AD PIILD

OS !11Y YIELD OP ONLTOES

XRODt1OT ION

prod*otlon of ft.lt groan totoes for processing

rket in the Viilanett. Talley is United by th, low

yi.34 obt.in.A before ly fall rains begin. These continued

rains cans. heavy losses of eature green ripe frtiita, largely

as a result .f cracking aM rotting. it is especially iortant,
therefore, to 1.terni*e the ff.ctiv.aess of various cultural

treatments 1* influencing earliness of aaturit7 aM yields.

The axperiseuts reported here were underteksn to study

the $nflueuc.s of several traaspl.nt eM field treatments on eai

yield, of tosatoss. Au attempt s.s *ite (1) to shorten the ime

from field. tra*splanting to first harvest, (2) to increase the

yield of tosato,s harvested early in the ripening period, aM (3)

e preliM*ar isforUon on quality of processed tomates

ron certain of the treatments,



brijuecs
to be goYer* priaarily

Sr. eM friii

set is less isirtaat. ssores (3. p.28?) stated tbat

the first fruit. to ripen 0* nern1 toto plant. were these bern.

the first aid second. clusters. The iunber that rip.ae.d inf1n.e&

of the early 'ieU.

1&etor. which control tire to fire flower cluster 'u be
tsastie, slitic, or ultsral, and it is the latter which iy be .1-

RX3W OP LIT3BLTUR

been shown by Went (21, p.A9O)

the tire required to produce th. first

Ti zecuired to ripen the fruit after

icy fatitien of the first flower cluster.

The date of seeding toeatoes to produce plante fez trsns.

plantieg, with respect to tire of setting in the field, apparent

a direct .is..t on earliness. sseres (3, pp.286-287) working with

Ike Zazitama variety in Jew Tork in compering plants 7, 11 cad L5

weeks old., farad a notable superiority in early yields from the 7-weeks-

old ls*ts. Is further stated that plants which were? weeks *34 at

tran.plaatiag prodasd $ great rasy nor. fruit on the first two clast.r.
then pla*ts fies earlier planting dateø.

$ers (18, p.69), using the variety John asr at Gfl$1
To*, cpred thre, date, of sowing th. seed and found th*t



there

ag seed earlier than ar.h 25, and that seed. sown as late

pri1 8 y giv, as larg. 01' larger yields than earlier se.ding.

It is the apinica of ny work.rs that the young plants

prodnc. earlier enturiag toentess because of the quicker recovery

lants are to ha transplanted t. the field about Pey 25

S in early or total yield .f tenets..

adar plants which were capable of

frea transplanting end their lit: to p w growth. asern
(3, p.26?) stated that young and.

quick growth r.,ution after fi.1d setting were factors associated

with larger early yields.

P1 at* ith.tch were were than 8 weeks old.

proper conditions, sight becose too large for handling end, to pre-

vent this, they can be hardened. to eons extent to delay their growth.

of hardening on earliness of several early, diu,
oto varieties, Porter (12, p.544') states that.

kartuiag toento plants reduces the early yield of nsrktabI.e fruits.

The reduction wns otind. to bold true regardl.se of variety used ez

it whish plants were set in the field.

reported ia the literature by west roe

workers, it is apparent that young, 7 to 8 weeks old, vigorously grow-

ing tonato plants are preferred for field planting to obtain early

production.



ToppIng of teto plants (resoval of the apical grow

point) has bean used in so areae in attanpting to secure heavier

early yields. Sayr. (18, p.368), using the John bar variety, s

pared topp.L (at a height of 8 to 9 inches) aM untapped pla*t.

ièe* they wars transplanted at the norn1 tine. In onc area he

fd no significant differe*ce* in yields of either early er intl
frtt, hl1e at another loatioa he found that topped plants pro-

ducsd. a significantly lower early yield than the untepped one..

Wsstovu (23, p.288), usIng Lurly B&lttzi.re and. !arv.lous

arities at the West Virginia stst ion, conpared topped end. u*t.pps&

plant. whea the topping .z done Just abv. the secend leaf sad.

trM that th. tapping treat went r,dne,& the early 71514.5 of both

vsritie.. Zowover, a. the sueøn advanced., the yield diffsrsnee
dser.sa.ct and lacked statistical significance.

earlier paper, Wee tover (22, p5 ?1) using the seas

vari.tiis bat tapping the plant8 when they were larger, (9 to 10

inches) fOunt that the topped. plants of the two varieties tend.ed. to

yield a, greater eight of early marketable fruits. These fruits

were observed to be larger than these fron the cheek plants. In

tastease the teppt treatsent reduced th. yields aM the
total fruit set for th. entire season.



?hez!s is gu.nl agr.emeat that tepping of st tete
when set in th. field at a 'noril5 date, h*a a datz$-

s*taj effect on early production. If the plants aust be held.

uts then nornel as 8ayre (18, p.368) r.portet, topp.d. plants

sikt preduas .ijuificant3j heavier early yields than uztoppM

plants.

kluti.*j.,

ba.h.r 41, p.13), working with the Rutgers tosato Yari.ty

suM that tzsnsp]a*ttig was a sever, shock to the plszt aM chocked.

growth for a p.rio4 of tin,, depending upon environmental conditions.

tevid that ch.oki*g of plant growth was eor eerioue than Is

generally believed. In addition to de].ayIsg turity, it resulted.

daing proecss which reduced yield in proportion to the

rity .f the bardezing treatment. Starter solutions, wads .f

$ complete fertilIser high. in phosphates, were used to lessen the

effect of the shock of transplanting and. to accelerate early plant

growt. This r.sult.d in I creased early and total yields.

$syr. (16, p.909) further stated that th, principal effect

*1 a starter solution used in transplanting tomatoes is in enabling

the plant to becor. etab1ish.d quickly. This results in a wark.d

gain in earLy maturity. It way be particularly effective en pleat.
which ar. low in minerals at ti*e of transplanting.



rtier and. $oyter (2, pp. i4-5i5), working with d.elphi-

and apdrsgoa, found a significant increase in earlier flower.

with 25 cc per plant of a starter solution sad. of 2 pert.

wsigbt of ao anium phosphate to I part of potassium nitrate.

Tb*y used S powad.s of the mixture to 50 gallons of water. They .1

found that the time at wt&ioh a starter solution should. be &pplt.d

to a plant in order to secure a waxissim response arios with the

particular pia*t. Zt waa ebs.ry.d that 1.mgtk of time fros tr.atse*t

until pleat. became dark gm.* was very closely associated. with the

..rlt*ess of ftewring.

*tton and Osborn (10, p.7), tn (13, p.309), and. S.yre

(16., p.905; 17, pp.490I2; 14 p.733 and 15, p.8) fomd. that nit-

rogsn sad. pho.phms were part ianlarly important ingredients of a

starter solution for stimelating earliness of tosatoes, with large

amemats f availabl, pksphoric acid, being especially importen

áyre (14 p.735) stated that sulphate of ammonia I

tra*.pis*tiag water bad littl. ffect on the early growth or

yield.. of the p1ants A greater total yield was obtained. from thi

treatusit than with either a water of complete starter aolutie*.

lester (6, p.11), Sayr. (17, p.493) snd others found that

soil fertility, and type sad amount of commercial fertilizer used

these plants 5 to 10 days before transplanting

governs smelts obtained, with starter solutions.



Vejrtili.er

It a a well-known fact that to produce a large vigereus

plant, it st have a wall-balanced nutrient supply. This cenoept

of balanci wee well stated Shear (19, pp. 2k0-24) when he said

that .ii ether factors being constant, plant growth is a function

of the two veriables of nutrition intensity and balance. As any

leaeat varies fran its concentration at optintn intensity, th*

ziau growth possible w thin the new liaits of supply of that

løas*t can result only when the ceacont ration of all the .lenents

bav been broaght into balauc at tb.. new level of intensity as

d.tonect by that elenent." The,e opttaa night cone fron the sail

or ha suppli.d by the addttion of c.rmerciai fertilizers - either
eo*plete, or neteriais snpplyi*g the recuired aont of a given

elenent.

moore and. Canpbell (ii, pp.19-20) working with towetoes

in th, production arena of tssis.ippi, found, that to realics .z-

fertilizer containing 92

and 70 pounds &20 should be

inna production and profit1 a

psudsI, 120 pounds availablø

applied per acre.

Itighton and. OOorn (i0, p.?) working with cormercial toweto

varieties at Ontaiii, Canada stated that low tesperatures early in
th. growing season viii not allow rapid release of phosphorus ron

he soil. This Is .ztronely important because of th preidnent role

phosphorus plays is. sarly root growth and development. They fnrtber



tate thet hijh lyals phosphoric fsrtilIs.r aiat be added to

o.rcone this lack of availabilitr.

good explasation of the effect of phosphorts on ear

fleas b givea by ep1.r sod kiajjfl (5, p.tl) who stated that the

effect ef acid pkophat. in hastening wturtty of the toito crop

is do. to a e rapii growth of the plants early in the season,

a result of which re bloeo* clusters, siore bloesoa, and airs

fruit were produced, They further stated (5 pp.2833) th&t blsi.oa

clusters developed on growth that was from a week to two weeks old.

Pruits rtpsoeii in 6 to 8 weks after blossoizing. Acid p]2oepha$

atasnte resulted in larger aid. plants early in the eea.ou.

This in turn resulted in larger nu2lbers of flower clusters available

to set fruit and coaseo.ntly a heavier early yield.

ts the opinion of oet workers that a coupleta

fertiliser co*ttming a ralatively high percentage of phosphorus

is P,Iuired to obtain zi*n early production of toaatoea.

iper )lcba

t has bea known for several years that black ilch pap

an effect on earlIiea * of tomtoes. Comparing commercial airtettos

of tte.s grown in lck-paper and clean-cultivated plots

sad Platenius (20, p.306) f.und that the mulch paper markedly increased

ny yield of toto.s.



that

f botcaps to secure earlier tonato production

d,b.t*ble subject for sone tina. Hibbard (7. p.35)

with the ecrmercial plant protector 5Hotkap', states

he .ffeot of protectors on early yleld.s depended on nfl

tal facters involved. Working at Pichigan State

period of aix years, he found that protectors wire

of undoubted nlue one year, of doubtful value in two,

value in three y

Comparing protected and unprotected plants, &tbbard

) found that when plants which were unprotected war. not

their growth via slew for eone tine, and at the tt*s at

protesters, t r.t.ct.d plants were generally infer-.

icr to protected o*.s. Two or three weeks later, however, it was

difficult to detect any differenc. betwe. then. Similarly, pro..

tested plants which bad been partly etiolated. appeared, within two

or thre, veaks aft.r renewal of the protectors, to be emil

her plants.

Th. eajor benefits of the protectors comes, as stated by

8), fr.. nacunslation of heat by hotcaps and. this

Hutchins (8, p3 agrud.r (9, p.Li2) also found

that black zlch paper had. sons beneficial effects on earliness

of totees; yet in cons instances the increases were so seall

that they were *,t significant.



wes sore important, apparently, than the effect in checking ra4

nR.

are, of course, greater than in others.

Zita4on.

Cordner (1, p.i8l),

opinion of mist workers that kotc*ps are of

Ludtrect but important role

. Optimara water relations result in ths

little increasing earliness of tomatess axcept 1* years

kill u*protscted plantings. The use of hotcaps

deps*da on clisete sad it is obviously *ot possible to predie

fran year to year, th. last frost.fre. date. lasards in some areas

in Oklaho witb. couercia1

stated that tomato plants appeared to be rather sensithe

in soil moisture, aM fruit set might be acversely

affected by irrigation treatments that were highly favorable t

growth of certain ether vgetable crops. Light irrigations which

undoubtedly eaus.4 marked axtatons in the surface soil moisture

sure especially tetri*e*tal to fruit set. In most instances in-

creased $ddz induced by irrigating tematses were the result of

insiet plant aire and were not due to improisment in trait set.

applied befor. harvesting began, appeared to be mu

a trait production.

Irrigation may thus play



10

.*r17 deie1ope*t of a tart. p1 t which is capable of snppertisj

eYeral flower clusters aM this in turn remit, in heavier esr1'

yields.



Th*s. stndies were t u'izig the growing season of 1951..

tsmto seeds were geroisated 1* steri1iie& sot]. and pricked out *an

about 2 inches high iito 3x3 ener plant bands. Plants were groan

in the greenhouse anti.]. tine for field transplanting, light an

tersratar.. in the greeahoue were epproximto].y °L aM 80°

re.pective1y.

P1s*ts wei. wigersus and fre, of disease when set in the

Plants were set 3 feat apart in the rev and 6 feet between

rove. b.h plot co*sisted of

replicated. Planting. were on E.y iS eM 19 at the College

table Jti to fora l sspar*te sip sri neate

leesrda were taken on earl7 narketable, total rtrketale

d tetel yields. hu.its harwested prior to September 10 constituted

the early yield and fruit haiv*sted. betv..n first picking and frost con-

atituted the total yield. Picking, were m!ute when siffident red-ripe

fruits were available to nake $ commercial picking practical. All fruit

fTSa the pink to red-rip. stages were harvested at each picking.

Th ioita.s war. unted, weighed and graded into aark.tabl.

fruits and sulls. Those *iek ware greater than 2 inches in dlamst.r,

end free of blentsbe., serious czks and &aeaees were considered

rk.tabl..

plants and all treatments were



er. f.rtfljssr u applied either as a treatat er
general application, it e placed by hand 1 a ring 3 tuckes

fron the pleat .ad3 i**hei deep at the tine of field transplanting.

1.

C.,

wer, as fellevs*

f Cci

March 17.

Irch 28.

April?.

$tsrter solution rate 1 pint per plant applied at t
fi .1* trauplanting.

a control.

A - 2 pda aeniui u1fate p]

sk, an early, snail-fruited deterninate

ranged into 18 treatnents and replicated 5

fez this experiaent. Tretaie*ti involv.d

treble sup.rpb*sphate dissolved in 50 allone of water

Solutie* B 2 poiand. aaoniun sulfate dissolved in

50 gall**s of water.

Cennercial ferttU ser of 10.46-8 analysis placed in a

indicated, at ti. following rates:

2.

'12



143Q psM* per sore.

2. 1200 po'nnds per acre.

.ss treatseate were corpletely rndoiized withia

replication,

All treatmeats received uniforn irrigation, ev5r7 10 t.

wing p.rioi.

- variet, Stekondala, a standard cosmercial indetertat.

tjpe tot., wee us.4 for this .xperiaeat which consistsd of 18

treatweats replicated 5 tiace in ren&othed. blocks. Pratment

involved were as follow.:

P. Date, of seeding.

I. March17.

March2

April?.
Starter solatlon,

t of water per plant at tirne of fi.ld transplanting an

a contr'.l.

mt of sointion C per plant at tin of transplanting da

2 parts b' weight of diwoniun phesphte and Il past p,tas-

etha nitrate dissolved in water a.t the rate of 8 powad, of

the atxtnre in 50 gallons water.



Solution C as above but applied at the rete of 2 cc per

plant ? days before fi.ld transplanting.

opping.

Untopped plants as a control.

Tepped plants (removal of tops above the 11th leaf except

with the 7seest plants which were topped &bsve the :3d

eaf I week bd'or. field set).

411 trsateants ware coapletely randondsed within each

replication.

811 plants in this xp.riaeat received a uniform application

of 1.00 pound. per acre of 10-16-8 commercial fertilizer placed in

as previously indicated and received uniform irrigations evs

10 to lLi 4ss during the growing period.

2.

Tb. v$riet7 Stokesdale we. used. for this xerinsnt vktch

consisted .f 12 treatments replicated. 5 times in randoatsed. b1ook*.

Treatment, ware as follows:

G. 7np.rforat.d 36-inch black aolch paper.

3.. Clean cultivated. control..

Watch paper.

Commercial frost protectors 'Iiotkaps".

1. Control.

2 weeka.



,3,5-Triehl.r.phenozpac.tje acid vith APont spreader sticku

as satire plant sprs7.

25 pp. sprs& on in 2 applications on Mut I and Augnet 15.

50 pp* he*&tet as in tks aboye treatasn

Those t?eati!ente wars cerp1ete1y randoai!ed within each

replicatisa.

Plants were 9 weak. 014 and rec.v-a4 a unifor. app1àatio

poaza. per acre of 10..16-8 coercia1 fertiliser applied as

v3 ously Indicated when field transplanted. All treataents r.odwst
naifera irrigations at 10 t. 1k ay iatrvala during the growing

TM. .xperiasat, using

4.r treatseats eM3 .i.n.r treati,ent. with k replication, a.
o1loirs:

L )(.3or treatisent..

Control no eupplasental, irrigatfon.

Sppl.aanta]. irrigations supplied n rrows evsr 7 day..

reatasatg coiaiereial fertilisu eS 10-16-8 analysis

banded a. previously indicated.

be tekesdal. varietj, consisted of



Coatro]. - no ferti1ier.

I0O pounds p.r aere.

200 pe*4s p.r acre.

The.. treat e.ts were arraned in a split plot arrangement

vs oorç1ete1y ran4oaizid.

Plexus w.v. 10 weeks eld at time of transplanting to the

Id.. Birder rev plant. were zet betwe.* each of the major treat.-

meat. end herder pla*ts between each of the ninor treatment.. M1

plant. ree.tmd. 2 pints starter SoltLtio* (.5 pounds u..46-0 fertili..

rev in 50 gll.ns water) at tine of field transplanting.

?h. effe*ts of irrigation and fortilirer. on color, flavor,

a*d usinbi. solids of processed. tomato juica wa.s also determined.

sampl, of O melter., mature red.-rip. tomatees s taken fren

different tr.Mme*t, during the third. picking, The follvimg trat-
meats we samp1ed

p1emental irrigations.

Qontrol - no fertilirer,

1200 pound, per acre of a iO.-16-8 analysis comeercial

fertjlje.r.
supplemental irrigation.

16-8 analys

frtilis.r.



With the cooeratton of the ood Technology Department,

the temete sample. wcr, pr*c.ss.d by comeerelal procedmre. After

a psrio ef 7 mouths, 2-can samples from each treatment were apeald

and radid by a Pretuction and )Iark.ting AAaitstratiou grader tat,

their proper grades. At the same time, data. were taken on color,

flavor, p1 aM soluble selide Color and flavor determination wsz

mat. by c.aparieea with a csmeercial standard. The p was doter.

aimed with a glass elect pZ meter. ani soluble solids r.adiigs

were obtLtaed with a band refractometer.

AU dat. obta.med in the L xper.iaenta for early marketable

di of toastee. were statistically analysed for P valies at .05

pe c.nt level. $'h.re a significant value wee obtained, the lsst

laifl cant difference a calcalatea at the 5 per cent leVel for



tha these o

I4M x1e4

ted en April 8 yielded 7.81 tons per acre while

ck 17' ant 28 yi.lded .57 an $.k2 tons p.r acre r.spee.

ttv.ly. fleld.. of the youngest plants were thus significantly larger

pls*ts.

sty, beesus. of its arJetal characteristics of

$7, ripened all of its fruits before Septesber 10, which wee

for 'early5 versus yields. The first harvest for

this variety wns Jly 21 aM th, final harvest was nade on S,pteab*r .

cans, of this factor the total yields free ?uck will be considered

yields.

The varIety Stokesdale, an indetereinats nediuD-weturieg type

tcto, *bowsd. no significant increase in early yield.s between plants of

tIff.reat ages when transplanted on the sea. day as shown in Table 2.

XIIX1BTAL BSULTS

significant tiffs rence in

nail-fruited d.teraina typ
yields between plants

The noan yield free plants grown fron seed eden

was 9.2? tons per non, of ar].y narke table fruit while the youngest

F, yielded 8.8 tons, * difference .f 0.#3 t

to

f different ages which were transp1ante into the field at the sa

ti*e resiilte are hewn in Table 1. The youngest plants grown



?ab1 1. ff.ct of date f seeding axu starter eolution on
71114 of Pnsk tomatoes. (Ixp. 1)

a a- - a a * . 55 a - -

- a a a a a - a a * a a a a 5 5 - a a -5 a a a S 5
7,82 7.81

6.i 6.50- a - - a - - a a a a a a a a
Le*st sigaifiesat differenc. at o44 of 19:1

Aerege of 5 replIcation..

A 21 pounds anronina stifate plus 21 pou*ts treble sup.rphospbat.
dus.olv.t in 50 gallons of .ater.

pound. .maonium sulfate in 50 gallons of water.

An537*ts of variance sitown in Appendix J.

- a - - - S - - S S - S - a S a S

t. Of Ti e14 matoes in tone per acre
seeding

S - - - - a - - - - a a - -- a -- - - a a a a S S S 5- 555
Coitrol Starter Starter
3 pt. witer/ solution A** colution B°
plant at sit 1 pt./plant 1 pt./plsnt

5.25 5.99 5.57
a a a - - a a - S a a a - - - - a - - a * a a - - - - a a a a - e

28 5.17 5.39 5.72 42-
a a a - a a

a aa - a S S S S S S S S S - a a a s S S - S S -

S a

0



?sbl. 2. ]ffsct ,f date of se.di.ng and. toppinj on early yield of
8toke,daje totees. tJxp. 2)

- S S - S S * S a S S - S - S - S - - * - S * 4

Date of
seeding

April 7

a S a - a - a S S - - S -* S - S S - * - a - - a S S S S S - S - S
l¼rek 17 8.91 9.62 9.27

- a - -- - a a a a a - S - - S - - - - - - - a S S S - I!

- S S e - a - S S S S S a S S a - a - - - - S S S -- S 5

10.89 8.8I
S S - - a a a - - - a - - a

Least significant difference at odds of 19:1
5 5 S a a - a a a a - - a a a a a S e S - S

* Asrsg. ef 5 r.plieattons.
1 1*ysj of vans ce shown peMix 1.

Yield5 of tozto*s in tons per acre.

Untepped.
control

8 10.87 9.23

* a S S S - S S S - S S S 5- S S S a

10. '46
a a S S a S S S a- - - - a



is act significantly different.

The early yield. of the Stokesdale Yaziety consisted ef tvs

harvests, th. first being on ngtist 17 and the second harvest s

*4* on 8epteeber. A third harvest was eade on Septeeber 15 which

,s i*olndet is th* total yield. Before another harvest could be

*4a the fruits were destroyed by rain.

* yields in toss per nor, oS early arketnbie fruits

free th. topped end untopped treateents are presented in.

Table . Th. topped pleat, yielded 776 tons and the untopped een

trol. resulted in a higher yield of lO.6 tons. Iron the analysis

f isrissee (Thhl. 3) it is seen that th. topping treataat resulted

in a significantly lower yield than the nntoppett on.

t can be seen tree Table 2 that the topping of tha youngest

plazts. gre from seed pla*ted April 7, resulted in the greatest

depression of early aerhetable yields. he sean yield for the top.

pitt pleats, grown free seed pleated April 7, was 6.80 tens as eoe.

pared to lO.1s6 tens for the eatepp.d plants of the same age. A1thsu

the differ.nc*s appear quite large, they were not significantly dif-

fz'ut.

ly rields çf Stokesdale opato



oppin

Ztfset of toppin and starter solution on
yield of Stokssdale toiatoes. (xp. 2)

Control
1 pt.w&te
at set

Solution Solution C
ipintat 25co-7dqn
set befor. set

- a a a a a a a - a a - - S - a S - S S - -
7.18 8.98

siiftcant difference at ,dsts of

10.35

v. of 5 replications.

-Solution C 2 parts weight of diassonium phi sphe.te aM I part-
patasdus nitrat, dissolved in water at the rate cf 8 pounds St
the siztuxs in 50 gallons if water.

l3sis of variance howu in -Appendi

- a a - S a a a S - S - a - * - S S S S - - -

omtea in tons per acre

S S a a- - a - S S * S S S S S -5- S - a S

a a a - - a a a S a- a a a a a

9.37- - a
10. 6

a - a -
10.29 11.72control

- * * a - a S a - S 5 S a a a - S * a a



tarter so3ntt.ns .ef.*t. en ea1 i.ld. of tometoçe.

Th. Stokeedale variety s)iowd eignificant responses in ear 7

warkt yield to starter selutione as shown in Table k. Irr.gar'il

of ether trsatmeote, th, control treatment of 1 pint of water at

tranaplanting resulted. in the lowest yield., 8.25 tome p.r acre.

Wh, 1 pi*t at starter solution MCN was applied. at time of field.

settimg, the yi.16. was 8.7 tone per acr. Th. highest ear2

i.l&, 10.35 tons per acre, was obtained from 25 cc of starter scm-

ties (T applied 1 days before field tran.splaating. This treatment

r.malt.d in a sigaificently k.aer early yield. than the ether treat-

meats. ffer.nase between the other two treatments were !tot sigttf.

i*ant.

can be sen in Table 5 that on Ptc tomatoes, etart*r coin-

tians, at the rate ef 1. pint per plant at time of field transplanting

did met result in amy igaificant o reeses in the yield. of market-

able tomatoes. The water contra]. tectment yield. was 6.16 to*s per

acre. Starter .clntio* 'L1 yield. was 615 tour per acre; the large

yield., 6,50 tens per acre, resulted from starter solution



the results .f fertilieu treatrnnts ly irketaIL.

71.14$ are presented in Table 6, With the variety $tok.edale the

centre]. treatut resnited in the ].ewe,t mean yield, 911 tons per

a.cr; the 1200 ponad cosvtereial fertilt7er treatment yielded 10.08

M 1k. heaviest mesa yield, 10.31 tons per acre, use

.ccr's4 from the 100 pound eoerctal fertilirer tratusat. *inj

anaiyais of variance, no sinifieant differences were obtain.

be seen from ?abls 7 that ferti1iv.r tresteent. did

not show nay significant increase in mean yield of nnrk.table Pack

tomatees. Tb. I+00-pouad fertilhicer treatment yield was 6.Z6 tone

per acre, while the 1200 pound. fert11ier treatnent yield. vss 6.06

tone per acre.

Althvsgh there was no significant difference between dates if

seei.ing aM rates of eousereis]. fertiliser with the Puck tari.ty,

there was a significant difference on th. intraetion of dates of

seeding and rate of ccus*reia1 fertilizer as shown in Tabl.7. Tb.

eldest plants grown from se.t planted on arek 17 and treated with

1e0 pounds of eonerota1 fertfli ver gve a significantly larger w*
yield 6.i6 teas per acre, than those treated. with 1200 pounds

ilizer which yielded 4.97 teme per acre. At all ether dates of

seeding this interaction did. not hold.



Table 4. fsst of starter sointion aM date of mdia 0* esr1
7ield of Stok.sdal tomatoes. (Zzp. 2)

Starter
So1ntt
Ratesfplant

So1ntio C

so 7 d.s
bsfor. set
- - a - a S S -

Control-i pt.
water at set
S S - - S -_ S 5- S S --

10.06

fle1d f tomatoes in tons per acre-

)&rch 28 April 7

- S a a a a- a a - - a a a - a a a a a -

9.27 9.23a e a - S S a a S -_ S a - a a a - a - S S S S S S a - S a a -- a a a

Least diftcant difference at odds of 19:1 1.01
a a a a a a - a - - a - a a - S - a S a a a a a

ara. of 5 replicatictis.
SoI*tion C 2 parts b7 weight of diammonium phospbate aM I part
potassium nitrate dissolved in water at the rate of 8 pounds of
the mtxturs in 50 grillons water.

Ana3isi. of variance shown in Appendix 1.

11.17

a a a S S a a a- - S S S a a

8.oj 8.44

25

B. 25

10.35

a a - e a - - S S 5- S a - - 5 a a a S S - S a a- a S a a S

S1iitio
I pt. at set 9.47 8.46a - a a - a a a a - - a -_ - - a - a - - -- - -

a a a S S -_ - a - a - a S S a a a a a



Table 5. ffest of starter solutions aM rate f coamercial
iliser applied on j'iel& of Puck tovato.s. (3xp. 1

PouMs of
10-16-8
fsrtiliser
p.? acre

a a S S -

Averee of 5 replicatIons.

tarter ,obatioa A - 2 pounds arisoniva sulfate pins 2 pou4.s
treble w*perphospbate dissolved in 50 gallons of water.

Starter solution. B - 21 pounds tmionin* sulfate in 30 gallons
of water.

No significant difference.

Aa1uie of ?artaaCe sown

Ti.l4 of tostaers in tons per acre
-a

Control Solution A°°
3. pt water 1 pt./plant
at set at set

S - - - S - S a - -- - -

6.35

5.97

6. i6

6.50

5.60

6.15

6.60

6.a1

6.50

6.1e8

- - - - - a e S * - a -

a - a a a a S S S - S - - S * S- - - - S - * - a a a 5 S -

Least significant differsnae at odds of 19:1

a - a a -
Soltion 3...
1 pt./p]ant
at set



Tab1 6. Effect of irrigation and rate of comnercial f.rtilier
.ai1 7i.1t ef Stokesdel. tostoes. (xp. L)

Zrr&gatd.

trrigated.

S S - - - - a a - S - - S. - S

'Ii replications.

- - -e e a

S S. S S - -

348

10.31

a - --

- S -- - S S S

of variance she ia Appendix L

i0O lb.. 100 ibo.
per acre per acre
io-i6-8 i0-i6-8
fertiliser fertilizer

17.44 16.. i6.i

3,38

10.08

- a- S - a- a - S S - -

Irijatio Ti .14* of tornatoes in tons per acre

tr.ataents Control



T*bl.

D&te of
Seediag

OO lbs per
asre io-i6-8

replications.

Jffeet of date of aeati and rate of coisrcial to
icatien in th. field on iield of Puck toriatoss.

p. 1)

- - - a- - - --a e

Tt.1d of teaatoes in tons er acre

iS significant diff*rence b.tveen rat.. of fertflisers.

L..st significant differeac. at odd, of 1911 for int.z'stjon a
dste if seeding aM rate, of coiiercial fertiliter 0.8tp'.

1200 lb.. psr
acre 10-16-8

- - * a - a e - a a - e - a - - a

eas significant difference-st o&ds.ot 191



'tec% o I jjatio p 4, ppretab1 yi1s o toatqqs.,

The yield ef .arly warbeteble tomatoes in tons per acre is

presented in Thble 6. Lth the irrigation treatment, the larger

yield, 16.19, tens was obtained. The treatment withont irrigation

resulted In a yield ef 3.47 tons. The d1fferece was ktghly sign-

Iti cant.

It can be ses from ?sbl. 6 that the fertilizer treatment

tends to tzLereass the early marketable yields only when irrigation

is snppltid.. Comparisg yield. the LOO-peund rate of commercial

fertilirer teatasnt, whim irritated., resulted in a larger yield,

17.4k tona, than the control, 1i.Z5 tons. When compared without

irrigation, the 1100 pound rate of caimercial fertilier treatmont

yielded 3J. tons which was smeUar thsn the control, 3.9? tons.

&lthough there is no significant tifference between rates of fort-

t1ier or tb. interaction ef f.rti1iers and irrigation treatments,

the tendenq is wtd.nt.

The mean yield of early warket fruit in tons per acre resulting

from mulehi paper, hetcaps ax4 2,k,5- treatment yields were as

follows; control, 7.0k tons; 2 applications of 25 ppm. 6.12 t



tl6t
p i° ;

c09t

*oqsp
PT'**

- S S S-aS * a

;td.i ç p .az**
a a aa aaa aaa -- -- S *5 5-

Z69t6

t'9s 9*96

4Z6

1E

ttatt

*

*ueo

(Cd) '1.O10%tP0S °£.xvo sI*o
d,d az pp,pg

*.X3i.rnioIoo Jt*-u

a- *-a-sa -- S a a a a a 5 5 * 5 S -S-a S S a a



The lewset yi.4 resulted from 2 applications of 50 ppm, 6.05 to

he tve 2,4,'T treatment. yore not significantly different but

significantly lover thsn the control,

azlá paper and hotcap treatments, mean $e14

fofloves meich papez with the largest, 9.16 trn per sir.;
control, 7.21 toni per acre; maich paper plus hotcaps, 14.92 tons

pu acre and the lowest, hot caps alone, £4.32 tons par acre. Ths

melch paper treatment yield wss significantly larger than the other

treatrvtz e* the control treatment yield was significantly

larger than the treat ment containing hotcap. viii oh did not whew

gnifi cant difference, The larg, depression in early yields from

the treatment. containt Mt*apa may have resulted from the siø

of th, plants at the time of treatment. When the hotcaps were applied.

plant. bad to he bent and. forced under the hoteapa. Isfer.
era remeved th. plant. kst become &tetertect and in som* can

had broken throngli the b.otesp. causing restriction in the ste

the tomato pla*t..

results for total market tel yields tram each oxperi

meat ware very similar to the early market yields. Therefore, they

rt11 not be rsented in the tart of the thesis, $or the purpose of

clarity sat coerison, bov.v.r, the results are presented in



&ppScd±Z A, 3,. C, and. D. laa1ysia of variance was computed and

-ues obtained. If sigalficance was ind.ioated least signif-

cant differences ware calculated at the 5 percent level and

presented with each table.

ZfeØ ofi çaiI) and rti4rs on qplor... flavor. solub].t
ois a& p1 caseL qk4ale oia4 ,1iaice.

seen fran Table 9 that Ui* co].ar of the experimental

product was inferior, irragardless of treatment, to the commerdal

standard. Vhez comparing th. results on flayer, they were found to

be nits variable with no trend evident. The highest rating ri-

suited f.m the men-irrigated and 1200 pound fertiliver tz'eatme*t

which b&d a rating at 3. This treatment resulted in a better

flsv,r rating than both eemeerci&. standards which were 22 aM 33.

nan-irrigated, high fertiliser treatment resulted in the high-

percentage solubl, solids of 7.4 per cent followed by the

Irrigated control fsrtiliur treaterit which was 70. Lii other

treatments sad the commercial standards had soluble solids readings

at 6.0 per ce*t except the irrigst.d. control f.rtiiz.r treatmen

0k was 5,8 p.r cent.

$ posslhts relationship between pnrcentage solubl. scUds and p1.

highest per cent soluble solids, 7.Li., koved the loweet pl

2

Thpi f the jnice sample varied from pl of 3 to k.I with



1*vast per cent .olnbl. aolida,

7fldtg whieh was 4.3.

Ths,e r.ult. v*re not fros rep1icatet trials; thtfor*,
ana17s. of Varts

3



?shls 9. lffet of irrijati.a and fertility on col,r flavor,
seluble solids and. pR o processed Stokeeda1. tonato
,fuic.. (Xxp, 1s)

a S S S S a S a a - S - a S a -- S S S 5- a * a
Sanpie Source

no fertilizer

a. fertilizer
ls*i4rrigat.d
i$# par acr
j0163

rolalA

B

Color i'1ay. solbls
ating* rattae solids

S - -- - - - S -

21

3z

33

6.0

Zi..l

L,1

-6.0

6.o

oduetton aM I(srketta inistratica grade ratia points.

Points
- a S

- a - a S - - - S a a a -- a a - - a-

a -- S - S - a

26-30
23-25
0-22

a

33-40
27-32
0-26U

Y1&vor



DISOUSSIOI 07 &SSULTI

Yari.tai differences appear to effect the results ef dat
mg en tenato,*. In one case the variety Puck,, a drntermlnate, early.

maturing type t.entc. showed a significant increase in yield when young,

? weeks old plants were used ia,tead of the elder 9-and 10-weeks old

plants. The Stekesdale variety, indeteruinate sid-..a.on type tei*.-
t, did act show this difference. Th. increase in yield frou the Puck
variety y have case from it.. vgative conclit ion at the time of fiell
transplanting. The 9-.and 10-weeks old plants had flower clusters foruct

in, instance, fruit set when trcnsplanted into the field. These

4cr plants might have been unable to resume vagat Lye growth to the

me iastanc*s, fruit set when treniplanted into th, field. s* oldr
plants might bays been unable to reune v.gative growth to the ease .z
tent as the younger plants and., conseuent1y, the lover yields of teen..
toes.

The $tk.sdale variety had not developed flower clusters La say
age group t the time they were set in th, field. It eny be that the old-
.r plants ieere abl. to coatizue vigorous vegetative grovth to produce a

large ba*e plant to support enough flower clusters for a large early
yield.

It appears fcp the results that topping of plants wit

.gard. to their sire or age has a detrimental, effect on early yields.

This detrimental .ff.ct increases in severity as th, plant. become
sialler. The depression in early yields caused topping may

suited from th. delay in renewal of shoot growth and consequent



toy forns4ton of *. first flower clusters.

Ths incrans. in early yields of the $tckee dais variety,

resulting fren a pro-transplanting starter solution,

significant. Tb. result. be due to the presence of a high

analysis pbospberva material i relation to the reiiainder of the

co1,te fertiliser in the at.rter solution. The application of

the starter solution was nad.? day. before transplanting while

he tonst. plants were in the greenhouse. Greenhouse day temper'-

stares war. relatively high king the phosphorus, s well as the

remaining nutrient., availmbl, to th. plant as the tins of

field transplanting, lb. nutrients ray have been already within

the plant, resulting ii a rapid root dav.lopasut. hs ann.

I1iiu qoantti

a1 zi a siv*itça4 iacçaee over control treqtment.

Tb. lack of respons. to a °stsrterM solution in th. field

night be du, to the low soil temperatur, resulting in th. slow

availability of Th. starter solution, a*d controls

th. variety Pizok did not ahow any significant difference when

be starter solution vs. appUad. at tins of field transplanting.

The results of the fitiljeer treatments wer, inconclusive

sad. insignificant bet the use of th. highest rates, 1200 posnda p.r

Cr. of io-i6-8 commercial fertili per, tendid. to depress the yields

of both the Stokeedsia sad. Puck varieties. The lack of response y

hav bean due to the native fertility of the soil. With the Stokeidale



?*riet7, the 400 psuad rate tended. to tncrease the yield of ear

sarketab].. ton*te.s. li*we,e, without a control on the Puck, this

tea4esy could not be observ.d.. It might be peseible to nue a

t of cosuerelal fsrti1ier tr a different analysis an

ignificant jncreesei.

Although the results with the commercial fertlilsers were

*ot sigifiesnt, the relationship of commeroil fertiliser to sup-

plesentel irrigation s shown. When irrigation was applied, ali*g

tb 400 pound. per core of 10-16-8 commercial fertilizer treatwea

thre was a t.nd*n to increase the early ivaretable yield over the

cost rol. Vithout irrigation of commercial fert1lir dI.d

SOt shoi this tendency.

The results f*ou the irrigation treatients were highly elgui

t, with an increased early yield of 3-fold when supplemental

cter was applied. )Lts increase in early yield inar result fron

the develapsest of a larger plant, earlier, with more foliage and

a reater nner of flower clusters (possibly sore flowers per

cluster) than obtained an the sen-irrigated control.

The results from the suich paper treatment were highly

icnt in increasing the early marketable yiel4a o'uer the control..

Th15 increase in early marketable yield may be due to the higher

soil temperature uitAsr the 1ch paper, which would result In In.-

*reased availability of phosphors. anti nitrogen and also increase

the stabo1Isa within the mets. This increased availability .1 tb.



nutrient. would result in a larger plant earlier in the growing

eaton, Scab a plant could support more and larger flower clusters.

flower clustere, canseu.ntly, would result in

yields. Theas results are In agreement with those

the liters.turs. It i. recognised that there are soil

moisture, aeration, and atero-.biological effects, also, which sn

enter into this picture.

result. obtained free the hotcap treatment. are not in

with the results reported in the literatore. The deprer-

sian in early *uk,table yield, which was significant1 when compared

to the contrel, probably resulted from the large sise of the pisat

at ti of application. When applied, th. plants bed to be best

and fors.d under the hotsep. and. after a period of 2 weeks, when

they were remey.d, th. plant. were malformed and in a very poor Yg-
etetlys conditia, ?h. result, might have been more favorable if

th. plants were sasliar en th. date of transplanting or if they were

rauplanted st a time when protectioa from frost was r.qiired.

The results free the 2,Z,5-trichlorephenoxyacstic acid treat-

meat showed a significant depression of early sarketable yield whe*

eoatrel. s 2,11jT was used 2 weeks before fruit

a portion of the foliage, which, conceivably, sight

i*eease the heat units within the fruit and hasten the maturity. It

apparent from the results that th. time to first harvest was net



ohs .r,.t

shortened freit apparently did not lucy lee to the
same degres as the control.

The inferior o.l.r of the pie coo s.d Stekesdal. tometo uic.

Lial treatments was striking when compared. with the

It was th, general optnio* of all of those who

simple, that, irregardles. of treatment, the

.o].r ef th experimental uap.es was inferior to the commercial

sample. trche..& en the local merk.t.

ser treatments resulted. in an increased flu

rating in both the irrigated aM non-irrigated treatments, with the

irrigated highf.rtili.er treatment being about the same as the

rigated, *0-fertiltoir treatment. Ia explanation 1. offered.

oLd.red. that those results n4 turthe.r study.

J*ie. samples from the non-irrigated I4gh-.f,rtili7ey treatments

resulted in the highest pr cent soluble solids. Tb. per cent sol-
Ic aoUde from the n.m-irrigated. treatments were significantly

higher then from the irrigated treatments,

The pi readings for the irrigated treatments were similar t

sa*pee aad wer, higher than for the non.. irrigated

treatments ).canse Usitid data were taken on the p1 of th, pro-

cessed tosato juic. samples, the results should. not hi considrnd



transplant ant field treatments were applied, to Stokesda.1

aM Puck. arie ties of toea

yields,

early 7is4

starter solutIon (2 parts by weight *1

tiassonima phosphet. 4 1 pat petass3 nitrate dissolved, La wator

t the rate of 8 peds of the zture In 50 ga1iOD. of water) 7

days befais field trsasplaatiag resulted in a signiftoant increase

in early yields .f St.kasdal. taatoes. This treatment is sonsidered

to bays possible impart.t pra4U.oa3. significance. The same a4u-

bun sppli.d at the rate of 1 pint per plant, or 1 pint of water

eisa. par plant, at bb. time of field transplanting 41.4 not result
a an increased early yield. Starter solutions used at ti* of

transplanting Push tomatoes resulted in no increase in early yield

the contrels.

Csme.rejal fei'ti3iser, 10-16-8 analysis, at rtttes ot #00 aM

1200 ponad. per acre resulted in no significant increase of ear1

yields of either Stokesdel. or Puck tomatoes.

7u.week-.old Puck plants røsulted. in an Lacreass

9-oed. U wsek-old plants. re was a. &iffir.nss

yields of the Stokedale variety between plants of

ID. an attempt to increase 17



p.&.meatal Irrigation every 7 r Stokesdale tomatoes

reult.d in a highly significant increase in early yields when

ar.& with the non-irrigated treatment.

The topping of $tokesdnle toiuto pleats resulted in a nignif-

icaUt deprnsicz of early yields. This was tru, regardless of the

age of the pisat at the time of topping.

The no. of 3I*ch black paper mulch for Stokesdal.. tomatoes

resulted in a significant mona.. in early yield. The use of bet-

imps vith malek paper or hotcaps only undir the conditions .f this

.zp.riasnt resulted in highly significant depression in early yield

of tomatoes.

2,',5triOl.r.pkeaozyac.tic acid used as a defoliant sp

concentration. of 25 mad 50 ppm r.sulted in a depression In

early yields of Vtokeadal. tomatoes.

5upplemental irrigation, no irrigation high levels of *

somplata eommersial fertiliser sad no fertilisu' did not show any

affect on color of the precessed Stokesdale tomato juice.

color in all oases was inferior to commercial atanda

The higher rates of comeeretal fertiliser resultad in a higher

flavor rating of the proaseod. Stokesdais tomato juice than did th*

nsa-f.rtt]i mar control treatments. Th. non-irrigated treatments

also increased the flavor rating over tie irrigated treatments. The

flavor rating of the non4rrigat.d nofentilinor treatment and



trrigat*4 hi-futi1izex' treatment was comparable. 

The per ceat aelable solid.. of the processed. $tok.adale 

teto Juic. from the aea-4rriiat.d. trsata.t was sijnificantl7 

bihsr them from the irrLatett treatment. The pu seat solubl 

solids from the ii'rigat.d treatment was comparable to the com. 

mercia3. stAM. 
Tb. pA of the processed atokesda:Le toto juice 'varid 

between k.l aM 1.3. The hither pR spparentl7 resulted. from 

the trrigst.tt treatments mM th. lower p1 resulted from tbo 

non-irrijated treatments. 

Th... data em color, flavor, soluble solids aM pA we?e 

o be preUaiiar in matur 
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Appendix A. ffect of dat. of eeedin, starter solutions and rates
of eoareis1 fertilizer on total Puck 71.14$. Zip .1)

- - a - a - -

1te oS
seeding

1?

- - a a - a

Starter solution
1 pt./plant at
set

a a -S - a -

Solutio* D°

S.1tio £

A

&rarege of 5 replications.
2# (J2so,4 plus 2è#

20 (i)2SO4 In 50 gnU

400 -9.45
1200 9*n

400 9.6tJ

- S a a-a S

0o,r!WrCia1
fertilizer
10-16-8
lba./acre

- - a - S
400

12p0

400
0

400
1200

400
1209

1400

of i'ariance shown in Appendix A.-1.

Yield5 in
tons/acre

$1

8.9

10.37
868

10.21
a a a- - * 2.1,.. _ a -

8.82
,6c

- 1220 - - _ - - a a a - *
13.27

13.11

12.45.
12.28

O.411

in 50 gallons water.

water.

S * S a

a - a

- S a -_ a a a * - a * * S -- a S S a -S S 5- S - - S S a S a

Solution B 40O
1200- - - -- -_ * S S S a - a a - S - - a a

Least significant difference at odds of 19:-I

Solution 3*0* 0
S S - S S S a a S a a



Replicatio*s

a s a -_ - S a - - - S S

of variance for ezperi.nt 1. Puck vans

S - S - a a - - - - 5 5 S -

S S S S * Sa S a a S S S a S S a a a- a

,ef
squares

S - S - S - S S a a a a a - a a es 5

t98. 1572 19 ,5393

1152. 509k. 67. ?9Zi6

985.8650 15.1671

236.53i6



Jrsk 28

Aprtl?

a a -

Iffeot of date of ..edizi, starter olutioas, aM
toppiag ei total itarketable aM total 7ield.s of
Stkesda1. totes. C1xp. 2)

- S - a - S - - a a a a - - - - a - a - - - a a - 5
ast aigaificant diff*ese at eddi

of 19*1
54482

a a S a a - S

a a

?epp.L
Uatopped

2k. 88
22.4k

27M
26.04

Topped.
Uatopp.d

23.25
25.90

27.05
29.46

a - a
Uatopp.d

a -
Tspp.t
U*t.pp.

S

28.16
26.25

a - - -
23.00
23.73

S S S - a-

32.55
30.93

S a - - -

27.95
26.82

a

?opped.
Uatoppe&

18.73
2570

20.1.6
28.83

Tapped. 18.49 21.36
U*topped 24.42 28.30

?epped. 18.48 22.73
t*toppad 26.59 30.14



Appendix 3. (continued)

- - - -
.ezade of 5 eplLcati.oue

1 pint water per plant at cot

1 pint starter sointian 0 (2 parts diseaiui phosphate and
' pert potgsda nitrst diasolved in water at -the rate of
8 ponude .t the sixture in 50 a1ions water) at set.

5 cc starter s.1*tion C 7 days before sat.

M*17,LI f vriazce for total iz'ketabl.e $tckesdals yield
shown in Appendix B-i.

Malysi, of varance for total Stokasdal. yield shovn
Appendix 3-2.

a a - a -- a S a a- a - - a - - * a a -



thtsto

*api.oation.

Treat seats

Error

Total

Tot

sadix 1..].. Analysts of vartance for total aark.tabl yt
szp.rlasnt 2. Stokesdale variety.

a a- a - a a

a - a - -_ a - a a a - a a a - a * a a a a a e - a e a a

As1ysts of ,*rta*ce
øtok*.dsle fart sty.

- a * - a a a a - a a - - *

a a a- a a - -_ a

b.s of
squares

a a S S S S a a S - S S - S - S a S S S 5 a 55

square

1205.225? ,00.8064

5720.2081 336.4823

7L47.9425 114.5837

- 14371.3763 -

- - - a - a a a a a

a - a S S S a - a S a - a 5 a a a a a a

2.63

2.9Jø

a a - a a- U - a a a * -- - - - a S a

358.6502 3, 92°

254.7008 2.78*.

91.1068

reatsiut, I



papar 2 applications
and/or h.t of 2,45-? in
treat*,*t
a a a - a a a a

- a a a - e a - a a a - a- -e a - a- a - -

Isteaps 0n17

a - S a a a a
)1oh psp.r
pins botoap.

3ffct of ieh paper, hotcaps and 2,4,5-
triehior.phonoxrscsti c acid an total rketab1e
ant totj $teke*dsle yields. (bp. 3).

a - -_ a * S S S * S a S * - a a a a a - a 5

- - e a a

a S a a S S - a a S - a - S S - s - a 5

25

a S S S - - a

Ti.id' in tons per acre
?otal Tot.I
irketab1e

a a a a a

23.31 28.01
22.36 27.50
21.63 -

24.23
24.84
24.02

S S
21.44 25.12
20.68 24.02
25.21 - 29.72

29.21
30.31
29.7i

a - a S S a - a a a a a a a a a * - - S -5 a a - a

a - - S - S S - S a

19.15 23.78
19.71 24.43
19.04 - 23.65

- - - a a a - a a a -_ S a a - a * a a - * - a a

L.ast significant differenco-
,tts of 19:1
a a a a . a a a a a - a - s a- S a S a - a

rsie of 5 eplicat1ong.

lysis of variance ehoiin in p

of variance shown in Appendix C 2.



- S

&.pltcattoae

?riataets
)rror

£na17aj$ .f varjane for total a*rke table 71.14*
xper1.snt 3. Stokesdale variet7.

4 646,9?

U 158.0689

2a9o!5ozz

59 4523.5452

1

3)14.1880

52.0569

a a a S S S S - - a a e - -_ - -- - S S - S - - -- - S S S - - - S

variance for total yields experiment 3.ety..

1239.6365 309.9091

2193.119144 199.4085

2247.0753 51.0698

5680.2062

- a S

6.075*

3.90

S S S - - a a a - a a a a * * * - a -_ 5* - a - a - - -- _ _ 5 5



App.Mi D. ff.t of irriiatien &ad. rates of coerea1
fertiUser ca total rarketable Stok*sdale i.1ds.
(up. 4).

irrigated

- a a a a a a a a

a -e S -_ a S - a -

Least iignificaat difference at odd.
efl9sl

.verage of + replications.

A1ysis at yazLFUIC. for tot
experi*mnt 4.

a - a - a -

be. of coercia1 10-16-8
tertiUs.r ii p.ezü/a.r.

a a -

1*00 1200

20,15 26.OLi 27.12 24.43°°

3.95 Li.43 li.

26 3.4.99 .i.5.77
a S C a a a - - - - a a e - -e a a a - a - C-

-- a S a C a s -

S - - a a - - S a a - C a a - a a -

i*rketabl. yields

- a a C

2.93



bte offtLU*i
aste of
ferti3irer *
trrtgati.*

Lur of Mean
squares

S S a a - a a a a a a - a a - a -

67.112 22.370

14795.701 14795.701

93,811k 31.2?

327.989 163.99Z

ifl.M39

1.2



.n&ix D.1. ffest of irrigation aM ratee of ooasrciaj
fertiUter o* total Stok.adal. yielü. (xp.

S S S - N S S S S - a - -a- a a a - a - - S S - - S - 5 - 5 a S S S

Irrigat l.a
tresta.at.
a -

Zrrigat.& 25.76

Nsn-irrlgate4 6.93

16.34

Average of 4 repUcattoas.

1.1.1* of totee5 in ton, per acr

I&t.* of eoiroia1 10-16-8 ferti1ier
in pe*da per acre

IJoo 1200

32.88 54.67

7.23 7.91

21.29

- S S S a S * S a a a 5 - S - - a S a 5 S -_ a a - - a a a 5

L.agt significant differenc, at
cad, of 19:1
a a a S a- - - a * a -S a a

experinent 4.

S

hO

S a a S a S S S a-

a S S S a - N a - a S S a -e - - - - -



Replications

Irrigation

or (a)

Rat.. it
t.r%iUit*r

Rates if
t.rti1i,i z
rTijati*n

12

204. 042

20470.952

1L4. y6

640.386

- - a - - - -- a - -

68.014

201470.952

£j8, 115

320.193

1425. 146**

2.

223213 1.7,5

11491.855 12L..32l

23398.008

* S S S - - -_ - a 5 S - . -_ - S S - S * Sa a a - -



Appentliz 1. 4nalysis of variance for experinent 1
Puck rartet.

a - a a a - a a e a - s a - - e a S e a -a a a a a a -
Yariatian duo to: L?.

S S -5- a

St&yt sol*tioa
x date .1
seedia

Starter eolntl*
X rate, Of
Zrtt1ie,

Date of seattag
z rates of
fsrtilisor

Starter solution
x datø of esod
lug x rates of
f.rtiliss,

- a a

Sun of Wean
squares squares- a - - S a a - - a -

6.02% 3.0143

30.6587

788, 6661i 46.3921

11*. 5100 7.2550 0. 88

336.4985

24.0974 24.0974 2.93

11.5835 0.35

25$LO67 7,77003.p1Lcatte*

1?

Starter solu 0* 2

1te of s.dtaj 2

Bate, of fertili-
ser

534.0435 8.2160

1578.1166

S - S S S a S 5 aS - a a - a - e -5 -_ a



ton

op1i.catio*.

?reatment

$tartaz' ailution

1t. of sooding

?opping

bror
Total

Starter solution z
d&ti of ssoLlng

$t*L?tiT IG1UtiGA X
tipping

Toppisg x dat*
of ***di*

Starter solution x
dat, of seeding z
topping

Sum of
squares

e

e from sperimeut 2.

a a - a - a - a - - - a - a a e - - - - -

S - - S a - - - - - a - -

365. u76 91.2944 .91

1898. 8za 111.694 4.."
437. 8356 218.917

20.0208 10.0104 0.43

989.0966 989.0966 42.39'*
97.9194 24.4798 1.05

17.1046 8.55z 0.37

142.0648 6.09'.

52.7155 13.1788

li6. 6546 23 31

37O.65L3



2 

1ch pap*r 
a*4 

2,ZiJ? z- 
1ck paper 

aM - 

lysis ef ?ari**ce for *xperint 3. 
.sdaia- v&ri.ty. 

8uic of 
Square. 

- - - - -- - - 

U 

2 

363.5026 

1928.512D 

- S .5 S S S S S S 

Meau 
Square. 

8.2614 

59 

a S S 

114.76Ø 11.6913 1.42 

ii8. I1j0 138,022]. 16.71' 

74.81.70 37.L085 4.52° 

1336.7758 445.5919 53,93*0 

a - S a 0 S S S - - S - 5 S - - - - e 5 

B,Y, ártstlea d.n. t.g 



Zplieatlo*s

Aaal7st. of varianc, for experio.nt 1.
lt.kesdal. variety.

- a S S - S -S - S S S

liior
X1Ti&tioA z
rat.s ef fett1U.i
Irror (b)

Total

Sure of
'qua?.'

J4Sa of
$uares

S S S a a e - S - - a - - a a a

51.7681 j7
2559 *1

2383. 6iii3 2383. 6Vs3 203. 15

35.2000 11.7332

2 15.9937 7.9966

2 144.-67k7 22.3371

200.5857 16.7152

2731.8369

_ - S S S S S S - S




