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Three experiments were carried out to provide information on the
effects of certain environmentsl factors an the grovth =and development of
the coulifiower crop,

The effects of nutrition, moisture and light were selected in the
first oexperiment as they are factors which can be controlled to sose
extent by grower practice, Four treatments were upplied, control, low
nmatrition, lov molsture and sheding,

The varisty Flore 3lanca was sown in early '»y -l the plents were
grown in a glasshouse, The dry matter percentnzo of the lasves decretsed
under shoding and increocsed with low nutrition, These two troatrents
also reduced plant growth: more thrn low moisture ond it  ng sugpested that
thie moy indicate that these Tactors are more irportant in plant competition
than soil moisture, ¥o effect of the trectments 'ore fond an leaf
nupber ond ace 20 loaves were formad curds were initiat.d, Tho spresd of
curd initiction was not nffocted ond it was sug osted thet nutrients,
moisture and light were unlikely to effect the apresd of curd initiation in
a cauliflower crop providing they were evenly cpplicd,

Tho second experiront was designed to study tiv cold requirements for
curd and flower initintion with a range of cauliflowor varieties, The
plants were grown in o glasshouse during the stmwer ronths, vhere the
minisum tempersture was maintsined at 16°C, Control plants did not leave
the glasshouse whereas cold treated plants were removed at varying a2ges for
varying treatment periocds to cold rooms, where the terperature wes meintained
at 5,6%, With the two summer werieties grown, AYR and Snowball ¥, curd
initistion took place without a cold treatwent, but wme necessary for flower



initietion, Of the two autumn vorieties used I'lor: Blanca @id not
recuire cold for curd initistiom but Strain 230 did, [lor: Dlanen
produced weak flowering with some control plants, but cold wag recuired
for satisiactory flowering of cll plants, Ctrzin 230 had not ZTlowered
by the end of the experiment, The tuo winter vorictics, Y-5 and thite
ftere, reauired cold for curd initistion and like “train 230 they had not
floverod by the and of the experiment, It was asoumed that with these
later varieties cold wus remired far flovering, Tffectc of thw cold
trontments on reducing the spread of curd inltiction were also noted,

The finrl exporiment consisted of a lecember sowing of a gumer
( nowball V) and a winter (Y=8) vortety, Yeekly hrrwosts were mnde until
after curd maturity to collect datn on partitioning of dry siotter in the
canlifliover crop, Tor n month from enerpgerce leoaf rroth domincted resulting
in 2 high percentapge of tot 1l plont dry welsht in the loovos, t curd
initi tion the porcenteope in the lecves fell rapidly, Tho percentape of
tot~1 plant dr; weight in the roots fell from ccergence until the U8th day
vhen it remained failrly constont till the end of {he oxporinent, n
nllomotric relationship was shown to exist botween curd -nd leafl growt:
from curd initiation till curd moturity, ith Loth varieties competition

for assimil-tes occurred hetween the leaves =nd curds,
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INTRODUCTION

Recent reseonrch work reported by 2 nurber of vorkers (Salter and
Fr.dgley, 19823 ond 15305) has shown that ecomopdicnlly Loportant plant
charscteristics of the cauliflover erop can be influancod bty groqing
techmicues, Other work (falter, 1999; Sslter und .ard, 1972) has
domonatratod that the cold trestment of tronspl-rto con effect crop
raturity chnrscteristics, Thoae studies, while (eronstrating the
possibilities of such technicues have also erphasined our lick of
knowlodge of marny aspects of the grovth 2nd developmot of the couliflower
snd how groving conditions can affect crop porforiy o,

The present study consiasted of three experimemts, The first oxamined
the effects of 2 mnjor aoviromnmental factors on the srod U “nd development
of the coliflower crop, The environmental factom selected are nll
under grower control te some extent, The socond oxperinent was designed
to goin further knowledge an the cold remirasents of eouliflower varicties
for curd initiation, as Salter ond Vards® (1972) work had demonatrated o
lock of dets on this subject, The third experincnt studied the pottern
of distribution of dry mutter between plant orguns from sead soring till
nfter curd maturity for both o summer and winter variety, This lest
project wes carried out ns there is no published informtion of this nature

availeble,



CHAPTER 1

REVIEW OF LITERATURE

1.1 Vegetati £ L upd dove t
1.%.:1 lLeaf initistion ond mumber

salter (1900) demonstrated that in the cnuliflover, lec? initintiom
occurs ot terperatures tco low for normal gro-th, Thig wvis cbhserved
durin;; the winter pericd when loaves continusd to e fuitiated overn vhen
the temperctures in the frome did not rise nbove t’:-oli'.

It was obseyved thet vhen leoaf number wes plotied ngrinst sccurmilated
diy=cepreas opbove O°C, a linear relntionship was observed until apiroximetoly
20 leaves had been formod, hortly after the ©° le2? atace of developmont
it became diffioult to differentiste hetween loof initisnls and the initisls
of orocts, wiich surrounded the apiconl dome during t'e tr nsition stnice
netveon - veretotive and poner-tive apex,

Sadik (1007) ochserved tirt the number of loaves initited is dependont
on the cultivar, age of the seedling :nd the durztion of cold ‘reatment,
This woa 1llustr ted with the two varleties ' no hall ¥ (Dumer) nnd
Teb=larly areh (iinter).

In the case of '‘novball M vihich does not normelly remuire low
tempernture for curd initistiom applicetion of cold treatment for o period
of 3 weeks to 4 weeks old seedlings increased the mumber of leaves but
inereasing tho duration of cold treatment resulted in fower number of
leaves, Cold treatment on older seedlings (8 weoks cld), had very little
inf luence on leaf number,



Splter (1008) reached a similar conclusion ag he roports thot with
young seodlings a long period of low terperature roduced lonf number and
with old seedlings temperature had little effect, Sadik (19497) showed
thret with & winter verinty th:t reruired s cold troantimvnt for owrd
initintion the response wos Qifferent,  "ith Pel=T2rly lorch (Iinter),
the application of cold initisted curds esrlior and therefore the effect
of leaf sumber wos ruch reduced,

Papkinson (1952) has cheserved that hiprh teparsture in the ronge of

3105‘. - ;:s.&c'c increcsed finel lesf number for winter virietica,

1.:1;28 leaf rrowth

‘2lter (106G0) observed thot in the ceuvliflover plint rovth is
detornincte in formm for ~fter initistion of the ciwrd the incrense in total
dry veight of leaves wneg due to the grooth of existing leoves and not to
the formution of now anes, The reduction in leaf woipht couged by the
senasonce ux! death of the older lenves vhen thers 29 no nev leaves to
teke their plsce produced 2 reduction in the overcll grovth rate of the

plant,

1.1.3 Leaf area
1.1,3.1 DMoisture effects

Salter (1000) comparod the effect of four different moisture trentments
on the mean leoaf ares of the cauliflover plant, The treatments were 29%,
S0% nnd 757 maximm percentage depletion of nsvailable water in the root
sone of the crop and the control treatment wes kept at field capucity,



3,

The reaults ot harvest shoved that the size of the individual leaves
ware veduced vhen 507 or =more of the available water was depleted hefore
irrigntion waa applied. The leaf shape wag affected by the trentments
regulting in sipnificantly different regreesicna of leoaf aren dimensions,
ndor the drier treatmant when 795 avellable moisture wan depleted, the
lenves were smaller nnd were stysp shaped in contrast to the large broad

leavas produced under the vet treatment,

1.1.8.2 Nensity molsture inter:ction

Salter (1231) obsorved that Muring the errly period of ovo th of
cmliflovor plinta, little difference was ohsorved in the lenf sres letweon
the clogost snd wider spacing, lowever = wee . hoforoe o ttin- comwnend
there wra 2 genorcl decline in the rate of leaf nren incierse of plants
without irrigation, but vith drrigetion o declino ccavrred anly ot the

closost spacing,

i.1,4 Relatlonshi; nheotween leaf mumber and arse to curd growth

Gelter (1060) suipested thet if a roleticnshi; beteen lesnf nunber
and time of curd initiaticom could be esteblished, the possibility existed
of cuantitatively relating the times of curd initistion and maturity,

Salter (1030) has shovn that the increase in dry wveight of the whole
plant from gormination until curd meturity is an eponentisl function of
cccumilated day-degrees sbove o base tesperature of 5,8°C, Thus in
cauliflover the change from the vegetative to the generative phose of
growth did not influence the relotive growth rate of the plants.
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The fact thot curd maturity colncided with the noximm leaf aroa
of the plant suggested o possible relationship botween the two, The
relation betwean curd cnd leaf growth was sllometric from the tise of
curd initiation until curd meturity, 1.e. vhile both orgons are growing.
After this stage tho loaves bogin to senesce nnd tho rolntionship woe no
longor allometric ag described by Salter (1960), e also observed that
the maximum leaf woight coincidod with the stoge of curd moturdty and as
growth of the curd waus related to thet of the leaves it can be concluded
that the sice of the curd ot mturity will v cleogsely relatoed to tho
total anount of leaf materianl present,

A first attempt mede by Salter (1969) by scmpling plonts fyrom e
population ot intervals of timo to see whether ¢t comparative stapges of
curd initiotion there wis o trend of lesf mumbor with timo, Since only
a smll percontuge of tiv population wus found to be of s comparable stope
of development this nothod wns not found to bo an efficiont method to prove
the trend,

Novertholess there wore pogsitive indieations that plants which had
largor final leaf numbors hod later times of curd initiation and carlier

times of cwrd initiotion were associated with smaller leaf numbers.

1.2 Cuxd_growth snd dovelopment
1.2,1 Cuprd initintion

1,2,1,1 Cold tomporature

Salter (1960) demomstratod that there was o progrossive change in the
appecrance of the atem apox associated with the indtistion of the curd,
Dovelopment of curd storted in "Snow Dall M° whon about 20 leaves had been
initisted end the norml apical dome wos sbout 200« in dismeter, The
dome widonod in the axils of which secondary moriston developed and formod
the primary peduncle of the infiwescence, later furthor bracts and



secondary peduncles grow on those snd in turn ylelded furthoy crders of
peduncloes,

Cruciferous plints exhibit a wide renge of temporature recuiresants
for hoad or cuwd initistion, Tuantitaetive cold reoauirements =nd effects
on time of curd initiation for only a fow wardotics of cauliflower have
boon doseribod, 6.g. Haino (1089) Sadik (1962), Ruto {(1031), S:lter (19009),
Carew and Thompeon (1648), Zalter and Ward (1072).

Heine (155609) working on experitnents on wintor cculifloveor maintained
ot tempematures sbove or below 15.5C, hes showm tint awd initistion
rocuirod oxposure to cocl condition for o lonwor pestiod in late varietios
sush 0g Roscoff 0,4 than in eorly heading varietios sueh os Extra CDarly
foscof? and Noscoff No,l,

Sadik (1962) used tvo varieties "cnow Dall If' ond Pobelarly Mareh
cultivers and studiod tho offoct of temperature on surd iniltiation,

Sadik (1007) comcluded that ‘Snow Ball M* and *Fobetarly Mapch® have
distinctive cold roquiresents for curd initistion, ‘cnow Ball M° bohaves
as o sumor cultiver since it forms a curd with or without 2 cold treatment,
Feb=Carly !Mareh ia o wintor cultivar since 4t remires o cold treztmemt for
curd inttiation,

Kato (1965) demonstrated that when seediings of the variety ‘Carly
Snow Dall A® plantod in esrly epring were exposed to temperature of 10°C,
16,8% ona 25°% tmoodiately after trensplanting thot curd indtistion
occurrod ofter 5 and 10 days respoctively ot the first two temperstures and
not st all at 28°C, proving therefore that low temperatures are important
for very young seodiings of this vardety to induce cuvd initietion,

Carew ond Thompoon (1048) denonstrated that vhon plants were exposed
to 4,.5% « 10% for two weoks 1t hestenod curd inidtistion move uniformly
within & plant population,



Salter amd Vard (1072) studied the cuestion of ouposure of plants
to cold treatment and tho duration of the treatzvnt on cuxd initiation for
threo varietios, ‘Tholr results indicated that cold ;mmt of plants
for one week at o temperoturo of 2+ 1°C eignificontly hastenod curd
initiztion and thoreby shortened the lemmgth of tho harvest period of 2
eut of 3 worioties (Table 1,1)

Tabhle 1.1 Bffoct of cold troatment an the nunber of days from

5 « 20 per cont eut,

Troatnant 1 wook 2 weeks 3 wooks 4 wecks Cantrol
All the yoar round 11.0 18,0 13,0 13,0 16,5
South Pocific 20.0 21.8 - - 38.8

Agmer flylite 18,2 27.8 - - 31,58

The reascn according to Salter and Wapd (1072) shy *2A11 the rear round'
cnusing an anamolovs result 1s that the wvarioty given cold troatmemt for
one week cuperienced omceptiomally warm weather imrodiatoly after planting
wvhich may heve had a de-vernslising effect,

Purther vopk carried out by Salter and Vard have shown that the
application of cold temperatures during the induction plmse for both
sumor ond sutumn varieties resulted in more uniform curd initiation
within ¢ population than with untreated plants, Although detailed studies
of curd initiation vere not carried cut in their caporiments there is a
strong indircet ovidence that initistion wes affected by the cold troatments
because of the effect on the mturity charscteristics of the crop cnd the
correlation which hap been shown to exfst between the Stime of curd
initiation and meturity (Salter 1960), Their work on spresd of maturity
by Salter and Vard (1672) wonld bo discussed further in section 1.2.2.1,
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1,2,1,2 Day Jongth

galter and Vopd (1072) hove shown that 1ight 1o not ossenticl for
curd formation, In thoir cxporimonts plants initiated curds when otored
in the dark ot o terperature of 2°C for a period of 2«4 wooka,

1.2,1.,3 Growth regulators

Salter and Word (1080) cheerved that in meny bHionnial plonts
Gibherellic acid (G, 4,) oonld be uaed as 2n effective subotitute for the
lov temporature recuiroment for floworing. ocordingly boeause of the
possibility of influeneing curd initiation ia caulillower by the use of
growth acceloratesor retowndants ¢ preliminary clsorvitionnl sptudy woe
earried out to determine the offect of applyins o mmber of chemicels at
different concentrations cnd st verious stagos of (povt on the meturity
chavaotoristics of transplanted and directedrillod crops of the variety
Charpion,

The first attempt on the use of growth regulators wos initiated by
Salter and Vard (1080) and thaugh the trial was anly an oboervationnl one
thoro wore indications that all the four chemdcols (vin f},A..a at 10 and
100 p.p.m., G,A, 4/7 mixture at 8 and 50 p.p.m,, chlormoquate chloride at
500 and 2000 p.p.n, and Alar ot 500 and 2000 p.p.n,) had rosultod in more
miformly maturing crops than tho eentrol, The proliminery trisl indicated
that the concentration used were noneplytotoxic on cauliflower plants,

A further trial wvas repoated by Salter and Ward (1972), howovor the
rosulte of all the three experimonts conducted showed no significant effect
of any of the throo trectments en the maturity charsctordatic of twe
transplonted crope of ALl the Year Round and South Peedfic, The meximum
effect of any of the treatmants on the length of horvest was sppreximately
m.muquhmmmmummmm
lese then 108, As a vesult, no dofinite comelusions could be arrived at,



£.2.1.4 Bffect of cultural foctors
Halter and Fredgloy (1000) studied the effects of cuibwsl factows
aon curd initiation, As the gtuly wos concornad with both curd initisticn

and maturity their rosults are discusssd undar curd peturity (1,2,2,2).

1.2.8 Curd Maturity
1,2,8.1 2ffect of low teeperztiure

Mnry voriotios of csulifleser reouire oxposuro to copl conditions
tefore curd initistion takos ploce as discussed previcusly (1,2.1.1),

Selter snd Yard (1072) referred to the lack of isformstion on why
different plants ip o population initioted curds =t diffevent tires,
although thoy upparently experiscced sirdler cuaviscmental conditions,
Those werkers cugpestod that expoeing plants ¢o o Ihown cold trectment
might induce curd initistion move unifemmly withim n populstien theveby
reducing tho aproead of maturity.

Studies were made to datormine the influence of cold treatment of
trensplants an the mturiiy characteristice of peprosentative worleties
of three groupd of Autuimn Coulifliover over o period of three yanrs,
Treotment vardablee included store tempevatures of £°C and 8°C, lemgth of
troatoonts from O to 4 weeks, different teansplant eges, and selection for
uniformity of tho plants bofore treatment,

A cold treutmont of & & 1°C wes applied teo three vorictics, leCerf D
Autwm, Scuth Pecific and Asmer Hylite on 8 week old plants for s period
of 1, 2 end 3 wooks before bedng transplantod cut in the fieldd,

The resulte ghoved thet all tis cold treatments significantly shortened
e lesgth of the harvest perdod of cll the three vardetics, The minimwm
refuction in the length of herveat wag chout 7-8 daye for sl vardoties,
A 2 wveok cold troctment had the maximum offeet in reducing the sprecd of the
harvort of the variety South Pecific fram 2010 deys and fvom 30-21 days



2.

with the varioty Hylite, Vith the variety *Lo Corf D Autum® the
muimg offoct wog obftoinod with a 3 week cold troatmont which reduced
the spread of moturity from 37-13 days, a reduction of GOF,

Studies on the effeet of plant size indicated there wore significsntly
difforent responses of the three varioties to the cold trectment, vhon
given at the two tronsplant agea, There were also intoraction botween
the effocts of the cold treutment, age of trangplant and plent selection

troatnent (unifommly), chiafly with the wariety lLe Corf D, (Table 1.2),

To 2 Effect of selection for plant unifomity en the response
to the cold treatment o8 measured by tho lenpth of tho
harveat poriod (days) of three varicties in 1070,
[+) e

Plant age Troatoont 2°C Troatmont 8°C

Vardety wooks Cantrol dweokn 3 wooko 2 vockks 3 wools
o Covt B
Unselocted (%] 24 18 11 18
Selected (1] 24 5] 7 11
Unsolected a a8 21 o8 37 38
felected 8 2 17 20 a4 45
Comth Pacific
Ungelectod ] 16 e 20 a3 19
Selected (] 16 18 14 21 18
Unsolectod 8 18 17 14 17 14
Splected 8 26 ¥ {47 17 19
Ixiite
Unseolected ] ie 14 a8 19 10
Golectod G 30 14 16 17 20
Unselected 8 n 25 30 a3 28
Seleocted 8 28 24 18 a3 20
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in genernl the cold treatment reduced the longth of the ecutting
poriod of "lo Corf 7' and liylite vhen it was given to O weoks 0ld plants
but there wes no effoot om 8 wooks old plants, Convorsely South Pagific
respondod when treatod a2t 8 woocks but not when tronted at © wooks, ©f
the tomperature duretiom intorsction, 2 cold trostmont of 3°C for two
woolis was nost effective in hastening curd initiation and therehy resuliing
in reducing tho length of the harvest period, The treatmont combination
giving the maximn effect on maturity period reduced the harvest period of
unselocted plants of "Lo Cerf ' from 24 daye (comtrol) to 4 days and of
the seloctod plants of South Pocifice from 30=14 duys,

In genor:l plontc solocted for uniformity of size beforo being cold
trestod produced more uniformly maturing crop than thogo frop unselected
plants, t there wore exceopticna to the genorcl offoct,

Fipelly, Judging from cll the work carried out by Oaltoyr (1009) and
taiter and 2upd (1972) an oold treatment effent on couliflower it appears
that n cold trestment of 2 & 1°C for a pordod of 2 wooks riven at the
most reovceptive growth gtoge may be an effoctive means of indueing curd
initistion to ovcur moro uniformly. It also soerw 1likely, however, that
the stoge of growth at which curd initistion cen e influenced mey vary
betveen varietics and therefore a quantitative doto on the cold requirements
of meny verietios would be noeded before tho method of inflnencing uniformity
naturity could be applied to commercial ereps,

1.2,28.8 Effect of Cultural factors

It was discussod earlior that the duration of the curd maturity period
of enuliflover crops vas related to the duration of the curd initistien,
The effect of cultumml verisbles on curd initiation chapactoristics with o
sinilay offect on erop meturity chmrocterigtics of couliflower crop wes
studied Ly Salter and Fradgley (1000a; 1000h),
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The effect of O enltural practises were studiod,

Usoe of graded and ungraded seed,

2, Transplant and direct drilling of the orop.

3. Difforont trensplant ages,

4. Oelection for uniformity ot planting or thinning time,

8, Plont Denmity

6, Mitropen lewvels during the early seedling stoge of growth on curd
initiation snd maturity characteristic of couliflower,

1, Graded soed

In experinents in wvhlch graded and ungraded good was used for drilled
crops, Saltor and 'radgley (10002; 1080b) cheervod that the use of graded
sood had no effect on the eariiness of crops of any of tho varietios groem,
Houvever, crops of Champion and South Peeific growm from groded seod had
signiticantly shorter maturity periods then thooe grown froo ungraded sood
and thus produced greater uniforsity of maturity, This presumably was dwo
to the trentments effect on curd initiation whieh would be reficeted loter
Ly tho response of the planta at curd maturity, Thore woo no advantago of
grading soed with the transplanted crep,

. Trangplenting ond Diveet Drilling

Drect drilled crope mcture earlier and the length of the heorveating
period is shorter, Thie wos shovn by Selter and Frodgley (10002; 1060b)
wvith the two varieties *All the Year Round' and Chospion, With both these
variotics thoy cbserved that direct powing of the seod fnto the fiold
significantly redused the time o 80F cuvd fnfiintion end poduced the
spread of curd initiation (the period when 10-000 of the curds wore
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initiated), comporod with transplanted plants, It woo also cheorved
that direet sown plante d o significantly lower leaf nurber at the timo
of curd initiaticn than transplonted plants,

The rosults of direct sowing over trangplanting hove beon very
consistont over 2 period of yoars illustrating therody that curd initiation
was emhanced resulting in oarly maturity from drilling,

Prom their oxporiconts, they eomcluded that direct drilled erops in
gomeral resuire o very high standard of soll hushondry, o fine ¢11th of
optimm moisture rocuiremonts and uniform seed bed conditioms, Thus to
obtain uniforsly maturing crop, graded seod should he grown singly in situ
by preeision drill, and the resulting plants sghould be kept well supplied
with nuteients and frecuontly irvigeted. The obhould also bo free from
the competitive effects of woods or other caniiflowor plints until well
grovm, 1f this practise is adopted sbout 70-807 curds could be obtained

on o single eccasion,

3., Different Transplant /gos

The effeet of transplant age on curd initiation and maturity
characteristics of couliflower tended to bocome groater with age, This
wvas illustrated by Salter ond Fradgley (1000a), where later plantings
from the same sowing delayed curd initisction and maturity with each varioty
sown, Sirilar effects of older transplants, delaying maturity have boen
roported by lLove (1000), Gerthwaite (1907) and Uillfams (1007),



Table 1.3 Effoct of cpge transplont in timo of moturity and
length of maturity poriod of ceuliflowes orop,

Doye from soving to Longth of maturity

Varioty 50° maturity Poriod (Days)
Plantings Plantings

1965 tet 2nd lot ond
AYR 27 142 15,8 25,7
Septerbor Green 146 153 30,7 42.0
Atlon%tis 162 178 21.8 as.2

1904
AYR 118 129 25,1 25,6
Champion 181 144 51.0 80,7
Yolbourno Markot 142 168 21.0 28,7

4, BSeloction of Uniformity at Flanting or thimning time

Salter ond Frodgley (1009a) found that soloction of plants for
unifermity at planting tine did not increase tho unifoemity of maturity
ot horvest time, The reasons could be that selection for uniformity bosod
on plant sizo nood not necessarily be that they cro all of tho samo
physiological condition, Also the variation of tho tronsplanting check
betwoon plants may be ancther reasan,

¥ith both theo vardoties, 211 tho Year Round and Champion grown in
1265 selecting for a uniforn size of plant when thinning the seodlings
resulted in emall inorccses in yiold and in muebors of plants which wowe
mariotable, but the differences were not significont, Solootion hod no
effect on auelity of the erop,
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6, Plant Demsity and Mutpition

Pagkineon (1952) reportod that shortage of nitrogen delayed curd
initiation and maturity of the varlety All the Yoar Round, iz explanation
is bagod on the fact that vhen plants are groun undor compotitive conditions
in tho seod bed some of theso nay become short of nitregem, This
application of readily ovailable nitrogen in the early stoges might enable
ovory plant to obtain gufficient nitropen $o achiove curd initiaetion
without delasy and honoe o more uniformly meturing crop may rosult, Ilovever
rogults of oxperironts by Solter and Pradgloy (10G0s) showed that theore
vers no offect of 3 applications of nitrate solution to young secdlings
rodsed in crowied bods, though there wos howvewvor o ponarcl consistent trond
for li-treatad direct drilled ereps to have a olirhtly shorter moturity
perind thon comparable crops grovn vithout the ¥ treatment, falter ond
Froggleoy (10080a) atiribute the reason to be due to tho nitrogen treatment
minimising tho gpot wepictionm in tho g2o0il nitrogon content found under field
conditions,

1.2,3 Curd cuality ond yield

1. Brocted heads

Haino (1950) working on exporiments cn wintor cauliflower has shown
that wvhen the temporature wos maintained continucusly sbovo 16,8°C plants
remined vegetative, The time required undor cool conditions for curd
initistion wop cumulative, but fluctusting temperatures tended to produce
brocted heads,  Sindlar observatione vere also recordod by Sadik (1067),
vho also showed thet shorter periode of low tomporaturos resulted in leafy
heads .



3. loose Curds

According to Nieuwhof (10069), cauliflover nnkes heovy demands on
the soil, If growth is slovw the plants form littlo foliage and rosult
in promatuse loose heads, If growth 10 too roppant hood formation is
retarded and the head may show bracts and moy also grow locasely.

Om ldght soil it is cboorved that curds tond to grow loosely aftor
ammmmm. Loose curds are also formod when thero is

an excens of Nitrogen.

3., QIicoynoss

A woll known disorder of caulifiower is ricoyness in vwhich the curd
nconires & sotevhat welvely asppearance owing to the dovelopront of small
whito flover buds ot the hoading stige, The pedicel may olso show some
longitudinel provth,

Little ia known ebout the influence of the envircoment on the incidence
of riceyneas and Niouwho! (1060) postulates th:ut its cccurrence is sosetines

relatod to high tesporotures,

4, Drosning of curds

in ecme sespone the merketable crop of early summer cauliflover is
veduced by o disorder of the curd in wiich the curd turns brown, The
nature of this disorder has been cstsblishod following irrigetion
exporirenta at the N,V.n.5. end Luddington mxperimental Horticultural
Station a8 woported by Anem (1908), Sxperiments hove shown that browning
is more commom if & dry spell cccurs before curding, The exact eritical
poricd hag not boom sscertained, but the throo wecks before cutting is
probably the most isportamt, The cause of the trouble is insufficient



water in the codl during o poriod whon wator locs fronm the plant s high,

such a0 o = hot day with a continuous breaso,

5. Yiold and "wolity

Salter and Pradgley (1000) studiod tho effceta of odxn eultural
tractmonts as described in 2,.2.0 on merketable yiold, pereontoge pesfect
cualdty cumds peroduced ly Auturm cauliflower in oupopinonts caorricd out
ovor o povicd of five youre,

In pgonornd tho yiolda ond cuality of drilliod cnd Syonsolontod orops
were oicdlor vith nll varioties ooeh yeor znd noliher the uno of raded soed
por thoe nitroson troctnots hod any sigmificant offect wn ield or curd
maliity, Joth inorecsing plont density in the seod bed ! increaping ago

of tranaplont casod ¢ roductian in yiold ot mout oconslons,

1.3 Llowering

1.3.1 Effoct of touperature and vordety Lith roapoect to flower
initiation,

Sodik (1067) used tvo varietics *tmow 0ll MY and "Pobrusry aply owe?
cultivers in ctudying the offect of terporcture nnd day length on flornl
induction ond showed thot flor:l induction wos cocaplishod by growing plonte
at 5.5%, ‘*cnovball 1' beheves 0o a summer cultiver sinco it forms a curd
with or without o cold treatment but recuires o cold treationt for
flovering, TFebelorly Narch 43 o vinter cultivar since it romires ¢ cold
trostoont for cusd initistion and flowerding, lobeDarly lageh vardety
recuired more cold for flover induction than *Snow Dall MY,
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In tho somo ompariment Sadik (1007) also proved that the cold

trectmont i2 Andopondiont of daylength, for plants not subjocted to cold
treatoort failed to prodice flowops wvhoethor prow undor lony or showt days,

1.3.32

Zodik and Ozourn (1008) choserved that otorch and solublo sugir contont
rose significantly in tho leaves when cxilifiower plonts were grown st
2P = 20% follcwer by twe wosks growth ot 8%, This inducod the pliots
to fiover, The inerccce in carbohydrato lovel durin: gro.th ot 50 lod
to on investigotion of tho poseible volo of carbolydirates in flovoring.
Trootnonte for the investigtion were designed o oithor provent corbohydr to
synthesis Quring prowth at 5% or to daplote corboiydirnto dimadistoly
following tho cold troatuont ond to study the offoct of t'wse trectrunts
o flovoring, Tho. obgorvod that etarch and purny contont inoresased
followin: one wvool of cold in the presence of o 147 and! copixon dioxide,
The treoatnont rosultod in 057 of the planta flowvoring. Ath omclusion of
1ight or carbondioxide during the first weok of crovth ot 5°0, ougar
nngl ptarch contont did not increase, Plonts groon under this conditlon Aid
not flower, Tho sugor and starch content wos rocdu od simificontly from
their previous leovol,

Sedik ond Ozburn (1088) thorefore showed that flowering of eauliflover
plants con Lo provented if carbolydrate synthosis is Dloclexd during cold
troatmont or 17 carbohypdratos are depleted folloving cold trectnent,

Bowever it io promature to draw o direct carpolation between carbohydrate
lovel and flovering, oince othor metabolic procose esn bo affocted Ly
carbon diomide ond light omelusion, The faet, hovoveor still remains thet
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high earboliydrato levels in plants seen to accorpany or proacode flouoring,
1t should bo noted thot Drouver (10G5) dovonutroted that with & mrbor

of spoeies, loworing the torpernture lead to a [rector reductiom in lea?

grovth than photooyntheso; which resulted in tho cecnulcotion of enrbohydratos,
This sccurmlotion of carboiwdeates would not ocoar vhore the tompor ture

is kopt low all tho time and these conditions vwAll induco Mlovwering. It

is possible theroforo th § the acoumilating of o rhoydratos roported vy

radik ond Oslorn (1008) arpo coincidental «4th thw chongs fyom hiph to low

toecporsturos Dut ool nocesaoyy for flovering

1.4 Lertaticoing

1.4.1 Introcduction

“hen the plant ag ao objoet of gfudy 4o cansidorod ano 1o confrontod
with the fact thot the growih yates of the wirionn orpong cod vithin the
organs the prowth roteog of tho differont purts ore well attuned to ane
anothor and this loads to the shape vhizh ls chnructoriciic for cach spocien,
Nrouwer (1002), Howphologists o8 well ap physiclogicts hnve describod thoso
corroloticns, 4 larpe part of the eorrelation 1o gonotically fizod ord
this applies cspocially to the interspecific difforcncos,

llovevor, within the gonotically fixed limits oxternal conditions may
hove s modifying effoct amd this wne observed in Donoink®s work (1007), that
the shapo of the lettuce leaf is dependent an 1irst intensity aw well ag on
nitrogon supply. DOrouwer (1063) argues thit the plyoilologiesl phenomencn
that forms the baols of these relaticnebip is o grovth corrolation of the
verious organe and the correlation betueen the vorious owgnns cob bLe
reprosontod by rotios, lMoot commonly used fa the choot/root rotio
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Then tho crowth of o plant co o wvholoe io plotiad cpninst timo o

Seshapod curve (ig, 1.1) is obtained,

rig. 1.} Dev woicht (loft) ond frosh volpht (right) of poa
plants grown in climmte roors cmdd plofted asgainot
tie aftor enepgonco (ofter Drouwer 10632),
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puring grovth this applies to froesh as woll as to dyy weicht, “he
'a* ghaped curve indicates that woight incroaco in time 4o mowe or less
logaritimic, In reality o plant 45 composed of varicus organg and oach
sopcrute organ has its ovn growth curve and thooe 1ince only portly
corrospond in tioe, In Pig, 1.2 the grovth cwrve for poas io prosonted,
Orouvor (10050),



Fig. 1.2 Frosh ond dry wvelght of the varlous crgane of
pea plants plotted against tire sftor onergence
(after Srouwer 1862Z),
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Van de Sande Dekhuyzen (1237) postulates that the distribution of
dry mattor iz constant far long periods and these periods of constant
distribution rather abruptly change into ane another - ench period
representing a certnin phase and these phoses following esch other, The
constont distrilution is not cnly found under controlled condition, but
also in field experiments,



Orouver (1202) surrests thot a grovivg crgon iz 2 conmmer of mnterials
from the comnon store =« the growth rete is o measure for the extent to
which it is sucressful in sttracting these moteri-1ls, 45 for their swpply
of mtorinls, orguns groving at the same time ore to he congidered in
capetition, A comstant distribution means thut ench of the orgnns is
zhle to sppropriste o certain part of thaese moteri:zl and ot the sape time
it means that o certsin distribution pattern is ofleciod by rogulatian in
one or xnothaer way,

Tho final yield of specific organs is the rogull of production =nd
distyritution of dry mattor in pubsement phases of 1ot dovelopnant, ven
vhen distribution undeor suitable condition iz a conciant functlon of time
por phase =8 claimed by Van de “ande 3Jakhuyson (1037) nnd ittemrood (1057),
cigtrimution in the finul yield oy be veriabls oving to e varinble shore
of each phagse in totzl production, Moreover cdloiribution within s phese
depends on environmontel fectors, Various agpocts of this reogulation are
rovieved bolow, ue to lnck of informotion oo cpuliflover, date for otlher

erops i prosented,

1.4,2 The influence of light on distribution of = terisl in the plint,
Lisht intensity end cuclity influence the distribution of dry metter
in the plant, In etiolated shoots stem growth is mexisel but leaf
devolopment is susprossed, “hen the shoots are illuwsinated, the rel:tive
distribution of metter betveon the stems and leaves is changed aa shown
by Van Debbon (1962), The vigorous growth of shoots in the absence of
light produced a high shoot/root ratio, /pparently the material available
is used ag far as poesible for stem growth and this combined with & maximum
cell elongation gives the shoot a better chance to reach full deylight,



Downs, Hondricks end Dorthwick (1687) have shown thet light auality
hes n formtive Influence an plants snd that "far red' rodistion given in
the dark pericd miy olongnte shoot ond leaves,

The work of Von Dobben (1062) also confimms 1'ds result, It wes
shosm thot both incendegosnt filoment lamps =nd low pressure percury ismps
emit o grest deal of far red, Under thess lumpe plonts develop relatively
long and woak leaves, ihoot yield is high cxd root yleid belov the yield
of controls, indicating a considerably higher shoot/roct rmtic and vhon
thepe plonts are zllosed to grow contimuounsly tho: gain an advantape over
thoe conirols in totel yleld, ns explained by o lorpger loof orea,

Vin Dobben (1982) explains that the low éry meitor percentage indicotos
that "for red' rodintion stirulates tho cell elon:niion that contributed to
the formmetion of a lsrge assi 1lating erea, The influcnce of light cuelity
is eapecially important when the basic 1lluwrdnation iz woenk, such as in
winter or with ghort daily 1llumination,

The effect c¢2i: be sgpecific and in pess it ic chow by Jowns, Hendricke
und Dortlwick (1857), that an slongation of the stor con ho obtained with
"faor red', but the shoot/root rmtio is not effected,

nrouver (1062) observed thit increasing the 1icht intensity tonded to
increase root growth rel-tive to shoot growth, iichardsen (18851), and
“assink (1856) have shown thrt decreasing the lirht inteonsity resulted in
decronsed root groeth and incressing the light intensity increcsed the
growth rete of woots., They observed thut there woa o relotion between
growth rate of the individual roots and light intensity, which bears a close
resemblence to & photosynthesis curve, Carbon dioxide-free nir wes chserved
to decrense root growth and in such cases root grovith wog directly depeadent



on the photosynthetic netivity of the shoots, IHowover it was likely
hat in yomg, repidly growing plants the carbohydrntes usunlly limit the
root gro-th,

in Vassink and Nobertsoma' experiment it vne reported thnt defolicting
had the same effect as lowering the light intensity, Lxperiments conducted
by Brouwer (1882) hove shosn thot pertial defolistion resulted in decressecd
root growth and incrocsed shoot growth,

It iz well known thot licht intemsity influsncos both photosynthesis
and troanspiration snd drouwer (1961) has shown tlu't higher 1icht intensities
incroasad the suction tension in the plant =pd lowmis (1004) obperved that
this causes o rexiuced (rovth rate of the shoots, ™iie effect my be very

sinilor to that of increogsed suction tension in the root medium,

1.4.3 Influence of tesperature on the distribution o dry motter,

Arouver (19G6) observed theot the ghoot/root r-iio ponorally incresses
with termperuture, This has been observed by Dhallil (1002), £ temperntures
Just "hove zero cerocls and! peas show ratios bet eon 1 and 2, In the ronge
10=15%C smeh higher values aye roached with grest speclflic differences,
Detweoen moc end 28°C sover:l species seerm to shov o maxirmm or 2t lesst no
furthor increase, / sisllsr condition was found to apply to growth rates,
There are distincet differences between tempernte crops and such tropical
crops =20 maime and beans, The latter starts growing at about 1%, At
highor temperstures the shoot=root ratic snd growth rote ineresscs,

Van Dobben (1062) postulates that the yield of a plant is determined by
both the grovth rete and the length of the growth period, Thus the effect
of the temporsture on the length of the period from cmorgence to flowering
is independent of the temporsture on growth,



Srouver (1550) studled the offect of tesper:ture on pens snd cbserved
hnt the time availsble for production is roduced by o rise in tempernture,
8o that tho plants remain smaller when the touper ture is high, =
10°% - 16% the rotes of growth snd developmont are scceler-ted stranger
thon in the ronge of 16° = 28%, mut in this cree the rato of development
algo showvs the highest figures, Ho therefore conc udod that under cangtant
lizht conditions there is n genoral tendency for tovgperite zone crops to
resch large proportions in cooler clinntes,

Tor beans it wae observed by Nrouwer (16048) tho roverce relations
proveil, Yhen the temperaturs rises from 1;}-2:.c=f.‘ growils ie accelerated
relatively more thon development so that the plants finzlly bocome lorger.
It wan therefore chserved that beang have the focilt of compensating the
acceleraiion of development zt higher tesper:turcs Iy o rolitively still
grecter incresse in dully grosth rate, This pheroronon ic probably
ty: el of spocios oripin ting from wore rogiang »iUxat 1te 2mmusls in

trosical rogions vould nover recch lurge proportions,

1.4.4 Influence of mutrition on the distrib:tion of dry mtter,

It is thought thet with lov levels of nitropen thot the planta will be
more deficient in the shoots then in the roots, =g the shcots are further
away from the roglon of supply, Crouwer (1062), Then the supply is sub-
optimal shoot growth will be chocked scomer thin root growth and a
relatively incressed share of the root weight in the totsl weight will be
obgerved, The check in shoot growth resulting from o deficiency of
nitropen restricted utilisation of cerbohydi ates by the shoots - the
carbohydrate supply to the roots incressed and root growth was enhanced as



sugny is fremently 2 limiting factor for root grovth, Therefore the
enhanced root growvth is not directly due to lock of nitropen hut only
indirectly vis the suger balence of the plant,

“hen the nitrogen supply is increased the shoot/root ratlo increcses
oving to incyeasing shoot provth with only smell difforences in root growth,
In other cages shoot growih increcses shen the nitropen swply iz increased
an! root crowt!: decreases st the same time,

Cthar rinorcl elemsnts, o.g, phosphorus, shov sxnctly the same reapomse,
It vz obgerved Yy ihe some zuthors thit im rll coses varli-ticms in shoot/
oot ritios oricinste from voarl ticms in the interm-1 rdnor:l gtotus of the
plents ns induced Yy the tre-tments ond therefoc only indiroctly depoend

an the progence or aboence ol the mutrients in ihe rodium.

1.45.48 Influence of rolsture en the distritation of dry rmmiter.

Narris (1014) cbgerved thet Ly inerecsine the peizivre content fro;
117 = 307 proamoted both roct =i shoot growilh, ond Turtber incresso in
moigture content resulted in docresse in root crovth helo the maximm ot
L7 ¢ "his 18 = veyy senersl phetomonon ond is oftan “ttriauted to o
lovraring of the onypen svailebility, If ane copelders woot growth 4n
relation to the growth of thoe plent es & whole it con e geen that an
ipcresze in moisture decrsoses the relative root growth ond inercases the
rel=ti o shoot growth,

A loglesl explanstion sdvanced by Nrouwer (1002) of these changes in
relotive growth of ghoot and roots is that molzture moy be s limiting factor
for both roots =nd shoots, but it is more likely to he 1limiting for shoots
than for roots since the shoots depend om the roots for thedr modsture,



toreover most of the moisture is lost from the ghoots so thet molsture
tension is usunlly “igher in the shoot thar in the roots nd 1t was
ohservad that difforences in roet grovwth wore £-irly smell compared with

the differ nces in shoot pgrowth,

$.4.9 Changes in pattern of distribation during life of crop,

Von Dobben (1062) obeerved th:t shoot/root rtic and grovth rote change
during development, In most annucl plants the follo 1:1;7 anttern ean be
otserved under optirzil conditions, Puring gerinciicn root growth first
Gominnten to gsuch on extent thnt the shoot/root rotio ia low. In the
seodling: stape the shoot overtites the root and the distrl utlon established
1t the end of thiz ztage resins almost constant doriye suhaseuent
voget tive developmont, Inmring the trangition to tlw gonerctive sto: e the
shoat/root ratio shows o sherp incressge ag - symptom of 2 new distritution
ponttern more favourahle for the tops,

Cooper (1972) working on tomxtoos observed tht tie contrel of
partitisning was such thet dnitislly it incretsed the proportiom of the dry
rottor odn- to the lenves ond stem and reduced thw propaortion coing to the
cotvledons and roots, rlmost irsedistely ofter floer injtistion this
mattors of distribution wns sltered, im that the pmportion going to the
leaves {(which up to flover initistion had been incressing) censed to
increaso and began to decrease slowly, Cooper (19732) alsc observed thut
flover initisztion did not coincide with any change in the stecdily
inereasing proportion going to the stem or in the decreasing proportion
going to the cotyledons and roots., However leaf growt) was affected,



Subge-uvent chanpes thet occurred in the comtrol of ;ortitioning
coincided wit: onset of ropid ovipy amelling, Pirptly, the proportion
of dry matter polne to the stem, hich up o rapid ovry swelling had been
inoreasing, begon to docline, Secondly, the slicv decrecse in the
proportion of dry metier going to the lecves hecnse ruch rome rondd,
fiepid ovary swelling did not, however, coinecide vith nny change in the
gtoadily deocrensing proportion coine to the roote - anly leaf snd stem
growth serc sffected, This wag gimilay to Browwor's rindincs (1637),
where he ohzerved th-t vhen the dry weipht of pnea soda hosvre to incresse
repidly, the progressive incrense in the dry ‘eil-“ts of th® stor, lauves
and vorits cersed, Cooper (1472) datn alse atorad thit +ith n midwintar
soving vhen overy swellin, -ng checked then leafl rroth wis no longer

choacked sugees!iing compotition between these tvwe orpunes,
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Introduction

The offects of cert:zin envirommental factors on the grovth ond
developrmont of the cauliflower plont have been studied by o number of
workers (Aamrlid 1952, Parkinson 1682, Jensomo 1957, “=lter 1880),

Purther cttention hovever could be pnid to envircnmentsl £ ctors such =28
mutrition, wiater and light vhich in the field o o influenced to some
extent by the ;rover, This oxperiment wos doosignod to miin scae inforetion
nbout the effects of mutrition woter and light on the gro-th and development
of the caulliflover nlunt, ‘g the oxperiment was carried cut daring the

vinter ponths o 20 x 230 £t ligghouse wns usod,

The variety of canliflower solected wa Mloro lliwes (uturmn) and wes
sown on 5,3.7% in boxes with medium contairing ot od porlite mixture,
then the plents were at the cotyledon stage ther wor pricked into black
polythene bogs of sizes 4" x 4" x 8" containing 1000 cc of 2 nixture of
pect ond gand in the proportion of 1:1.

The experiment comprised four treatments -

1, A control treatment (C) contnining the following fertiliser

per bushel -
859 cc ommocote 14:14:14
120 ce superphoasphate
70 cc ground Lime Stone
34 ec Dolomite Lime



This fertiliser mix wis also used for the shade and
moisture siress treztments,
2. 3 nutrient troatment (N) containing half the nhove
cuantity of fertiliser per bushel of the conirol
treatment,
- fhade trectmont-covered by Snlon clot™ supported by wire
frame =nd allowipg approximately 50" 1lisht to e trananitted,
4. A low moisture treatment (¥), Plents vere alloved to
suffor from moisture stress by allowin: Llw pluta to wilt,
They wern thon votered nnd brought hoc! to fisld copacity,

This resulted in normelly one witeriny @ or veok,

211 tho treatosmits vere wotered roegulirly 't 17w ottt rnd the wolure
ol ter used wrs pproximatoly 2060 cc per plent par —:toring, hen the
plints in the wolsture stress trestment vere o5t Ulinhod o tering wng
cpplind g doscribad aove,

Thon the plants were 8 weeks old a mutrimmt solutlon doveloped by
Hevitt (1968) (Appendix 1) at the lLong ‘ston llesorrahr  tation for the
rutriont culture of fruit treee weas regularly «pplicd, This hag boen
found satisfactory for a wide range of crops,

The glasshouso was not hoated and fan ventilation came into operation
‘¢ 219, The experiment wes s randomised bloch design cosprising the four
troatnents in 3 replications with 58 plants per plot, The spacings
between and within plants were maintsined st ¢” and tho spacing between
troatments being 1!° except in the case of the sghade treatmont, vhere the
spacing was 2' bhetvesn trestments,



vhen the control trentment had developed mors thin 707 curds all the
trezstoments wers harvested ot this time, The cdygo offoct wep resoved by
discarding 34 plonts fyom the cutside of each plot and toking 24 plants
(per treatment por block) for recoréing purposes, (ut of thoge, ten
plants were gselccted nt rundem for dry matter veisht dotersdnstion by
plecing in on oven, meintained at a tempersture of 3870,

The fresh veight of leaves ond curds wers dotomined as wes curd
Mometer, stom longth and@ leaf rumber, Chservetions on curd quality were
made anyl the total dry weight of plant top, leaves, ste: nd curd were
determined from the surple of plants that were oven driod, ‘nnlysis of
veriopee wnig carried out on this dots ané tie sinilicant differonces were

oo lculsted by using Turky's procedure,

.3 flesult
5 n . . » ary wt | 1l .
2.3.1 iy matter L in lozves (?‘resh ot T )
Tre: the:t seans ol tho results of the w lyasiz of vorismxe

carried cut on this dete oro sumemariscd below (Cppendixz 2).
c N i B8 alg, differaonce
11,5 i4,0 12.9 8,9 2.88 (p.0O8) 4,920 (p.M)
Shading had ¢ significantly lower dry mmttor percentage of total plant
dry welght in lecsves than any other treetments, The low nutrition produced
the highest dry motter percentage in the leanves sid this was almost
gignificantly grester then the comtrol trestment,



an,

2.3 2 Plant Dry weight (ges)
2.3.2.1 Totzl plant dry weipht

Trestoent penns ~nd the regults of the conlysin of vericnoe
carried out on thiz date ere sumiorised xlow { ppendix 3),
c N H a8 sig. difforence
123.8 84.9 122,7 88,2 20,7 (p.'B) 36,9 (p.01)
The shndine snd mutrition treatments significantly roduced the total

plant dry weight in comporicon to the control rcnd mols ure trectrments,

52
-

[
L)
(2]

ey welght leaves (gme)
Treatment meong ond the results of the anlysis of verionce
carried oot on thils data ocre sumpariszod bhelor (/ppendix 4),
C hod | a3 sic, differenoe
85,8 62,0 g1.2 4.8 21,8 (p.0B) 8.4 (p.C1)
The shode snd muirition trentment sipnificontly roduced the total dry
welight of lesves in relaticmn to tho control =g ¢id ch de compuared to L e

meistu-o treatoont,

2,8.2.3 Dry volght sters (gms)

Troatmont moans cnd the results of the analysis of vardiance carried

cut an this dete are summerised below (/'pponciix 5),

C R M 38 gic, difference
22.4 12,4 18,6 18,6 8,7 (p.C5) 12,0 (p.a1)
The control treatment had the highest dry veipht in stems in comparison

to the other treatments, but there wes no significant differemce between the
cmtirol and the moisture treatments,
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2.3.2,4 Dry veight curds (gme)
Treatmont means snd the results of the analysils of variance

carriod out on tidg data are sweurised bolow (‘ppendix 3),
c N K 8 HaB,
15.G 10,8 12.86 0.7

Thore vere no siznificant differcences choorvod betweoon the various

trontmonts,

2.3.9 Poptitioning

g 3.3.1 Tercentnye total plant dry velght in lesves.
Trotmont pecns and the results of the axnlysis of v riance

carried out on thic dotn are sumwmrised clov ( ppondiz 7).

M b ] o,

65,3 T3.0 74,4 76.0

There ware no simmificont differences bolvwoo: v v riouz treatronts,

2.3.0.2 Fercontage totzl plant dry welght in cto,
Treatment pwons ond the results of the cnolysis of vardence
carried out on thiz data are summirised bwlow ('ppendix B),
c N M B sig., differonce
18,1 14,8 15,1 23,8 4.2 (p.08) 7.5 (p.01)
The shade treatment had a significantly higher parcmntage total plant
dry veight in the stem in relation to the other treatments,



.

4 11 n %
Noisture stress ’

Pwperinment I Prom left to right,

low nutrition, shade =xx! control plents.



1.82.3.2  Percemispe tot:l plant dry weight in curd,
Troatewomt porns od the resulis of the asclysis of wiriance

carried out en thig data aye sussarised below (ppendix 0),

c N b & ' Mol
10,8 12.4 10,6 1.3

Thore wvere be simificant differences betioen tlo verdous troatments,
lowover, the shode treastmmt hod morkedly the lovsst percantspe of totsl

plant dav metter in the curd,

3, 2.4 tom lesgth (em)
Trontmet soane o the repults of the noalycic of waricrce
carriod it on this dnty are sumzrised bhelow (Cppendix 10),
<2 e a 8 #is, differance
au.4 . A3 | -7 B4 I En, 08)
He shide treatnort hod pigndficantly lawor otohe compared fo =11

the otlor irertmants excont the controi.

a.5.5 Iresh weipht curd (grs)

Treatment meonp and the rosults of tho pnelywils of yvarlance

carried out an thig dats are pummerised elow (Uppendix 11),

c N M 8 Nl
13,60 8.80 10,50 0,89
There were no significant difference betweon tho treatments, The

control ganve the highest yield, while the shade {reactment gave the lowest
yield,



2,3,9 Curd dimeter (mm)
Treatment meeng -nd the results of the anolysis of varisnce
earried out on thisz dnta nre suszericed Delow (phendix 12),
5 i ) 5 siy, differente
75.8 35,1 aE, 2 76 i D (p O&)
The ghade troatrent hod significontly smollor di-rotor curds corpored

te the other troctioents,

SR P d Lesf numbor
Tre:tuent moarno and the results of the onalysis of warl:nco
carried out on this data are pueerizod olov (Cppendix 13),
= > .
23.3 31.8 o | 21.5
Thore were no clgnificant differconces in lood number betvwes: the

various treatsents,

ted B sprend of curd initintiom

Bortleott®s test ( okal ond Rohlf, 1059) for homogernit; of voriance
vag enrried out on the dats for curd dismeter and curd seipghts., HNo
significant differcncea were cohsorved, Thig indic ted ttet the anelyeis of
varionece could be carried out om this dote ond thot the treatments hed no
effect on the sproad of curd initiation,

The datz for the shede trestment was nct included ns few of these plants

hed initiated curds at thoe end of the experiront,



2.3.9 Mhservetions on curd aguality

It vnp observed thuot the control treatnont jroduced the bost cunlity
curds, while the nutrition treatment had s high porcentope of ricey and! pink
curds, The woisture siress treztment produced o vory high percentage of

braming =nd the shade trootment resulted in loose hoods,

2.1 Liscuseion

oy % . 15
24,1 Ty metter porcentnge in leaves, (%“__ - -1--)
4 Iw::

It w5 cbeserved thot shading results in o lov porcentoie of dry =xtter
in the louves, It leg congidored that glmding ronvlic in less phr tosyntesos
roiting the plont more sappy contribating to o 1o [orcontnfe of dry moitar

This inding agroee it thot of yane ard luples (1061) vhere they

puserved the conserucnce of shadling on the dry tter arcertare in hoth

-

locvoes ond stoma, oricing with a plant gpecias impcticna parviflors gron
ondor ficld conditions, thoy observed thot for stomg o0 lawes the dry

mottor percentape roso in full daylignt and dos 1ino under 211 other
conditions: the decline holng grostor the loveor the trongmiscion of the
scruei,

A slnilar observetion was recorded by vans nnd lughes (1961) for plants
grown under cabinet conditions, where the dry matter percentoage rose under
the higheor intensity snd fell in the lowest, Iio hased his otsmervations on
tho general pattern of leaf development, that vt low total dry welght o
relatively high proportion of the total lenf tissue is meristemntic, e
the cells moture and expand woter is token up rnd the dry matter percentnge
falls, until tie plant has received a steady stote of grovih vhere the

proportion of veristematic to expand tissue is rel:tively constant, (lMeantime



the coll well thickens and other chenges brought 2 out n increase in the
dry weight of individuel mture colls, which tend to incrocse tho dry
mtter porcentore,

Tha low mutrition trestmont proguced the hishest dry mtter percentage
in the lesves und sport fros heins significantly rrector then the shading
treatment 1t wag 2lwost significantly greater thon ity control trestmant,
Therofore dry mtter had pccurmloted in the lecves, "his agrees with
ravor's (1502) fincins that vher mutrient suw.oly s =sub-optiml shoot
mrowth will bhe checkod sooner thans root srowth, e chack in shoot grovth
resulting from & deficicncy of nutrient restrictsd utilis~tion of carbo-
hydr-tos by the shooig wuxl henece they sccurml:ste,

The medshow strazz trectmert -nd the eonteel 21C nol sbhoy cienilicant
giffer.nces betieen eueh other, ‘coording le Monirov (1020) the drey ssittoer

perecntore in the leaves w11l depad on the tae of o0l tionohip between

wrll enpopsicn 'nd cell eoeterts, ss modified o . M Tlaremies IR voter
rooime,
L S8 ¥lint Dry weight (grams)

It vould appecr from these results that shnding o low mutrition
reduced plent growth (total pleant dry weight) more thon woter deficit,

Tries iz of course relovant only to the leaves cheoeon of the various
treatronts, but this mey indicate thnt nutrition amd shading are more
imortont in coppetition then water supply,

Rlack (1052) studied the effect of varying depths of shading on
Helionthue onmus has shown that halving the light intencity resulted in
reduction of the relative growth rate of the plant and vhile further shading
caused a progressively sharper fall the reductions in the rate of leaf



growth on = weight bugis follow wery similar tronds o those far the
rowth of the whole plant, He foumnd th:t pince sh.ding roduces both
the weight of the lonves ruxi thst of the whole plunt in o sixdlar menner,
the ratio of leaf welght to total plant wedght (leaf woight rotice) wes

little influenced by the light fsctor, ns obgserved in this oxporiment,

Thade Noima1l 1light
] - B

L]

e pesuits of this experiment sbowe are In mrorvont with thot of
5lock (1082), vhero he obsorved thrt the leaf oi-ht rotlo of plints growmn
uncder mtur:l light conditions «nxd that under oshode cre almoet the sane,
The omtrel trestmet had the highest dry wol ¥4 of clor -nd this la
rerhipe to Se sypectod s thesa plente clso hod &1 %ichont totnl plant

dry  nirht. Fo ginificnt @& fferences in & i3t of curd very ocbhsorved,

T™his =2 due to the vyl tion in the d. ts eollicied desplite the differcrnce
' the mong, Thir cold be trnken ng =n indic tlon of the lich of -oy effoct

of those troatments in roducing the sprecd of cun! inltistiem, The shnde
trostment hod in fuct indticted wvery few curds vho {he axperirent wos

comploted,

A Partitioning
There were no sipnificant differonces etvesn the wiriocuz trectnents
in the percentage totel plant dry velight in lecves (2,4.2)., ‘The control sand
shoding trestments were discussed in this regerd in the provious secticon,
It is intereeting to note that the trend of the means of percentege total

plant dry welght in leaves 45 in the reverse ordor to that for percentage
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totnl plant drey velrht in the ocurd, This surports tho stotement mede
in porimert 1YY (£,7.3,1) 2bout campatition sccurrly betvesm those orgens,

Sheding resulted in o gignificantly hicher percontage tot 1 plomt dry
wolght in the stem in compurison to the other tro tive G ond this treatmont
also produced the largost length of stems, ''his iz in “zremment with
Van Dobbon's {(1¢42) work vhere ho ohserved thet 1i:ht intomplty influences
the distrimtion of dry metter in the plant, In otiolrtod shoots stenm
procth ig maximel, but loaf developmont 1s supprossod, The vigorous groeth
of shoots in the nhsemce of light produced a hih shoot/ruot ratio, ™is
is shown by the shrde itroutmant producing a significontiy longer stoe
compered 1o the otier treatmonts,

Thore wvero o o irnl ficant differancos bhet o Ty various troactnent
in the percentape tot.l plant dry welght in curd, lomover, the shude
treztmont hod merkodly (he lovest percentuge of tot: 1 lsnit dry matter in
the oo, T giniloy pleture in nlse o'wmorved i the Zrog: welypht of aird
resulting in the shrde trectient giving the lovwest yiold ond simificantly
sm:ller dimmeter curdsn, Thare weroe hovover, nv nimificant differencoes
etuesn the other trentrents, cven thourh the control trootrent geve the
highest yield, Ithourh curd yields were not deteridned -t ~urd meturity,
these rosults sugpest that there could well hove hoe: differences, Such
differencos could be explained by the statment mde b Van de Conde Sakhuyse:
(1907) snd dttesrood (1957) that distribotion of dry mettor in tho finsl
yield moy be varichle owing to the wvarishle share of onch phagse in totel
production, Obviously curd initiaticn tock ploce loter with the ghaded
plants so that these plonts were not as advancod with respect to curd
dovelopment compared to the other treatments,
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2.4.4 Leaf musber

As the treatments had no effect on lenf numbor thoy could not hove
had amy major direct effect on the time to curd initintiom, Uather once 2!
lecyes were formed curds were initisted gso that if differences in the time
of curd initintion occurred thoy woild be due (n the treniment effects on

the rate of leaf productiomn,

2.4.5 Spreond of curd initintion
No effects on the apread of curd initi-ticn Yy oy of the trocotrments
w s ohsorved, It hoa nlso hee: supgented (U,.4,4) vt these treatnents

had no diroct effect on the time of curd indti ti-n Lut anly indircctly

by effocting tly rute of lexf production btut mot 1o wirdwr, It is
suggoested thot the apresd of cuxd initistiom o oz curd masturlty for o
particuloy voristy cannot ¢ influooced Yy nutritlon, witer or ldght

providing these concitias re svanly applied U

.'}'

e pron. (his
ia su-ported uy the worx of Jalter snd Sracgley (I.040) who foung that 4t
was Izotors such cg seed grading and diroct sovis Jdas compocted maturity,
In the first instance plant variation vwould bhe roducoed nd tho second the
offoct of 2 transplanting check, which woulé vary froo lmnt to plant would
o revoved, Thus both trostmemts would provide - more ovenly growing and

thus “initiztiag crop .

2,4,6 Curd “wality

The nutrition trectment had o high percentare of ricey and pink curds,
According to Nieuvhof (1990) little is knownm about this perticular disorder
and may be related to phosphate deficiency.



The =olsture styess troatment produced o hiph porconinge of browm
curds agreoing with the results obteined at the N.V.!,.. ., "elleabourne and
Luddington “xporisont:l Jtation ond reportad by non (1043), This disorder
has been establishod us heing due to insufficient woter Lefore curding, when
water loss from the plant is high,

Looge curds werc pronounced in the shade treatment angd this could be
that growth of the plants were slow with little folispe agreeing with the

obsorvations of Niewwhof (1860),

2.4.7 Susmanry

The offocets of mutritiom, water and 1lipht oo v (rosth nnd developrnt
of the enuliflover plint sre described,

The dry motter percontape of the lesves docroogoed mdor shade, whilo
low rutriticn tended to fivour » hish dey motter nozreant e in the leuves,
Thiz is expliiiped in terms of when (plants are undior sue-o-iisel nutrient
supnly grosth e peerally retardod, resuliing in resiricted utilis-tion
of canrbolydrates vy the shoots and therefore i incerenge in dry matteor
scowulotion in the loosves,

“hading and low nutritice roduced plont provth moro thn water deficit
ot the levels applied and this may suggest that those two fuctors are more
important in competition than water supply. Sheding resulting in a higher
percontore total plant dry weight in the stem in rolation to the other
treatments, This is gemerally to bo expected as carlicr research vorkers
mve shown that light intersity influemces the distribution of dry matter
in plants. The trectmemts did not affect the parcontage total plant dry
welght in thoe leaves,



All tho treatmonts hnd no effect on leaf mubor «nd awe 22 leaves were
formaxd curds were initisted and the differences in time of cuxd initintion
wos due fto the treatment effects on the rate of Iocf produeotion, Mo effect
of the trestments were found en the spread of cud initistion nnd it is
sugpested thot mtrients, water ond light ore mmlitely fo offect the sprend
of curd initiation of o growing crop providing thoy ~re ovenly spplied,

Bepst cuality curds were obinined from tho control treztments, while the

othor troztmonts produced high pereentage of amorsulities,
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CBAPTIR 3

SDOEHINVENT 1I

3.1 Introducticn

limited information, ‘arlid (1953, Sadik (10302), kepsi nnd Cyer (1984),
and Selter and Uard (1072) on the cold tempersture remiranants for curd
and flowver inltintionm of chuliflower varietios hos beon published,

Cadik {1952) hos shovn that the response of o v rletlca "nowball
( usmer) =nd Fobelaprly Morce: (' inter) with reopioct to ourd inftiztion ond
flowering i different, The sumn:r variety {ocrxd gurds without cold a:t
ramuired - cold trestmont for flowering, vheronn iy vinter varisty reruirod
cold for hoth curd iniiitian snd flo.ering.

S-lter nd '‘ard (1972) hove reported thot cold femper ture given to
young plonts rasulited in compoctness of curd woturii- vdth & wide ronpe of
bot™ swmer ol vinter warioties, 4t the sumger virletiecs involved
gresum bly low tompor tures wore not necessary ‘ar curd initistien,

The followin; experiment w=s designed to doterinc whethor cold
tomperature was necessary for curd and flower initistlom with a limited
range of sumer, sutwm and winter varietiea th-t ore commercislly aveilable

in Fow Zomlsnd,

3.2 taterials ond Niothods
Two summer warieties, 211 the Yoar Round and ‘novbhell M, two ‘utumn
variotiss Flora 3lanca end Strain 230 and two winter worieties Y- Inbred and

White ‘cre wore sown in seperate trays containing U.C, Compost (Appendix 14)



on the «{th fepiouber 1072, The seed wes obtained fran ebling =nd
‘terrt Lid, Yellington,

‘hen the planta were ot the cotyledon stije (12.0.72) they were
pricked into hlnck polythene bhaps contoindng 106C oo of & nixture of
pent znd sznd in the proportion of 1:1, The fertiliser mixture pex
tughwel of coumpost wes -

530 oo oermecote 18:12.8:7.5 (18:2:& U.. )
120 ee "uperphoaphste
70 cc Groond Lizme "tone
34 cc olovite Line
'rom pricking out till the oend of the experirer.;, with 1the evception

of the period that tl'e cold trented plonts werc oy in 'o eceld cabincts,

the plapnts were orown in two 20Y = ' plisshougos i the honting aycter
O, aw s _
minteining o minbmam tespoxuture of 106 nd with Ta yvortilstion gperiing
p_— ﬂ'ﬁn'b J 5 . - 1 | - gy - ——
t 220, uo o hiph solny podintlon durin: tis ooofe rontha vhiting v 5

sprayed an the gloga houges on 16,120,728 to aid te e ture control, Tho
trestoents appliod to anch of the Bly wrietics vorc 05 follovs (Tohle 7,1},

The plats were 2llocctod to those treatoents ot o dom,

-1
8]

3 xperirent 2

Time from Cotyledon expengion that
cold treatment was applied (weoks) 0 4 4 G

Length of treatment (weeks) o a 4 4

Fumber of plants per trestment at
start of experiment ao 7 13 13



The cold treated plonts were grovn in four cobinots (1.0 mx 1. .04 e
1.26m) °nd sero medntoined nt 2 mean temperature of 5.0°C.,  'hile the
plants were in the cabinets they were subjocted tc 1l hours of Iight
intensity of approximitely 2500 Jux obtoined by using ano LG 400w lamp
nay cabinet,

The mmber of plants for the cold trectment (Tuble 7,.1) vere limited
by the space available in the cabinets (1,08 5o, metros floor rnrea), The
control plonts o] the cold trested plants beforc oyl after treantment were
grown 1n the gplasshouso (minimum tewg, 16053}.

The plants were wotered as resuired ond reogulor 2:plication of
lovitt's (1060) mutrient solution ( ppendix 1) wsp o 1log, ferul-r post
and dlsesse control meusures were cnrried out ( opesdix 10),

The plonts of the warleties YR, '‘nmowbell [’ nngd lors Jlanca were
cagiructively hervestod chen they had flovered or =ign it @ng aporent that

they would not form curds or womuld not formm floeors, ‘he revaining plunts

of the voarieties No:237, hite “cre »md Yef were hurvestod o 71,.3,73, Thix

wor done 28 time wes not avoilible to =2llo: thenm o contirue gro th,
hore spplicanle the fellowing inform:tion w 5 rucorded for esch
troctment of ench wiriety.

: 3 Lonf number «ns recorded =t harvest,

2, Curd initintion - the zppecrance of curds establighed that
initiation hud cccurred, ‘here curds wore not visible at
hervest then the plants were examinod wiwior = hinocular
rdcroscope to determine whether curds had been initiated or
not, The use of the binocular microscope was also necessary
at times to dotermine leaf number, On reaching o diameter of



3.3

3.3.1

inble 3.9

1=1! s curds were described as visible ond the dote recorded,

The dato wns usec as 2 measure of the spread of curd

initistion and hance sirend of curd mitwrity (f=lter 19068),
The term campictness 13 used in reloticon to thiz assessment,
lowor infitition, The sppeirsnce of Jlo orc estiblished
that initintion h-d taken pl-ce, The rerren of flovering wma
recorded under three grdes, Fr = profuse Tloverirg,

? = flowering, ¥ = weak florering.

Lesf rmutihor

tean leaf number of varlous voriotices,

Trostinant Vardoty
3N c.mll b I, 3lencs ctrain 230 “ite ‘cre Y=5
a/2 38,7 a6, o4,0 7, 72.0 7.8
1/4 24,3  27.0 25.8 57,0 70.3 15,0
/4 54,0 35,6 93,7 5..0 66,7 54,1
Control 48,7 47.1 47.1(28,0)+ 70.1 BG,7 70,

+ Flovering plants

leaf nunmber determdned priocr to curd mrturity, as
these plante were harwvested destructively on
21 March 1073,
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‘t horvest leaf mubers vwere recorded agpar=tely Tor plonts that

had curds not yet ot maturity, that had rottoad, it had Zlowered or had

resured vegetative groith, hase obeorvelions wers auly josaible with the

variaty Y,

novbell U

ang Flora Blanea, Tharo wis no differonce in

loaf pumbor betweor thage d4fferent sorts of ploants onpept ith the comtrol

plants of FTlora Yl=neca,

maior of

-~ e
b W

HZere the plants that flowored had o pean leaf

29,9, <hercxa tho other plonts hud o ze o 1 nunber of 47,1,

Iffect of tempertuture on curd infititiom il compotneas,

farcenta® of curds becoting visihln or waei

Voriety /T
‘polc
Troatment
10tk 11th 12th 12¢ 14¢
/2 - 14,3 14, 14,7 L5
4/4 - 73,0 - 23,1 -
/e - - 63.8 38,5 -
Control » 15,5 40,0 23.2 14,6

%  veeks from pricking out

curd initistiom -

‘s the control treatmmts forned curds

cold treatmont was not recuired for curd
initiation,

The 4/4 treatment produced the higher
percentage of curds in the 1-1' cog range in

uny one weelt,



To ) Vercentage of curds bocordng visible per weok
Vorioty ‘novball ©
eek
Troatpent
oth 10th 11th 12th
4/2 85,7 - 14.3 -
4/4 86,0 - 13,1 -
{;/4 ead - '-!IIIQP' K ."
Control 5O, 0 - - 12,8

curd initi tion

conpriotiness

Table 3,5

No cold trentment v ro uired fo the

47,

varioty Onowbell I for curxd initl tiom,

old trostnent had o noiiconbl effec

on compx ctness,

tercentnge of aurds becomdng visible por wook

Variety Tloro !ilenca

t

Trentront
9th 10th 11th 18th 13th i4th
4/2 28,8 - 43.2 - - 28.3
4/4 - - 38,9 ~ 23,1 38,5
'3/4 - - 38.4 GI.G - -
Control 39,8 - 3.0 30,0 4.9 8.8

curd initiation

No cold treatment wns reauired for curd

initistion in the variety Flora Tlanen

Trentnent 6/4 favoured compactness,



Experiment I Control plants versus 4/4 trectment

of variety All Year lound,



rarcentape curds initisted =t hervest (D1at arch 1273)

Varioty

Treatmant

train 230 hita cre Well

o 0.C G 0.0
4/4 163,06 .4 6.0
/4 100,0 310, 0 G2

Tontrel 0, G, = 0,0

‘old trartment wes recuired for these three v rictios fo intiicte
eards, The /4 treoctrent ves the only tresteont of cocliwe with the two
winter vurioties, itk the ~hove varioties (it wno ot pousibls to
determine the effect of temperiture ot coampacinegs oo -t horwst, few curds
wore visible, 1th the vardety 230 (futump) 1t spmo red the /4 trestment
Tavoured earlier amwd appoarance compared to ! /2 ty ationt, 28 10 of
the 13 plants from trectrent 3/4 had wvisible curds ' 01,353,738, vhoreas the

/2 tre tront shoved ne viglbles curds.

3.3.39 Afoct of torgerature on i loveriny,

Ta 2 T lercentoge of plunts thot floered,
Varioty

Yo, of -
Whe: AYR  5.85e11  F.3lance tr.030  ihite Acre  Y-U

plints

4/2 T 8,6 14,38 28,9 8.0 0.0 0.0
4/4 13 100,0 89.3 7.7 0.0 0.0 0.0
iS4 13 100,0 80,6 77.0 0.0 37.7 0.0

Control a0 Q.0 a,0 20,0 Q,

O

0.0 0,0




Tahle 3 Iegree of Flowering
Varioty
Treatment
AT G.2ul11 F, Olancs e, 230 “hite ‘cre Velh
4/2 F 5 - - -
‘3/4 }*? i‘!_ Al -— - -
ey 01 P Ir P - b -
.-mtml - - "-I" — - -
F = weal flovering : ¥ = flowering : I7T = sofuse Tloverin

The deta in toblag 5.7 ~ad 2.8 Indlcites th § cold tre tooent was
neceascy: for flovering wit: the two sureer veriotiowm, ¥ g  portsll o,
ith YL the 4/4 nnd /4 treatoosts wppeared gatinfocliory, lherens with

notmll © tho J/4 irectiet 2. eared best,

Tlor: lénca (Cutumn) flowered best wit  the /2 trectiort and veak
flowerins occcurred on some of the control plants,

ith the voriety hite ‘cre ( inter) 5 out of 13 pluis flowered in
the /4 treatrent suggesting therefore a2 longer durction of cold may hve
beon necassary to induce complete flowering, it! ‘ho other troatommts
the cold duration wis not sufficdent to cause flowvering of this variety,

ftrain 230 (‘atum) and Yo (7inter) did not shov any signs of flowering.

3.4 Discussion
3.4.1 Loaf mumbor

Fith the Swmer vorieties AYR and Snovball ¥, where all the trecstments
formed curds (Tables 2.2 and 2.4), spplication of cold reaulted in o lower

loaf number (Table 3.3), compared to the cantrol 7ith these varieties



Experiment II Veak (4/Z treatment) versus profuse
flovering (4/4 troatment) veriety

A1l Year Hound,



the trectments roduced leaf number in the following order, the trestments
civing the grectest roduction coming first 4/4 > /4, 4/2, This my
indicate thet of the treatronts chosen 474 colncidod clogest with the tire
of curd initintion,

Tith the sutwm varlet:; Flowye Nlanea, where 11 Liv treatments formed
curds (table 3,5), the troctmeonts reduced lenf nurber in the order of
/4 7 42, 4/4 7 control, / slmdlar argunant os thit for the two suwer
variotios supgests that the /4 trectmont coincided closest to the time of
curd initintiom,

1th the other sutwn variety 230 the effect of the cold trestmonts on
lenf nurher wes /8 24/4 74/2. g trentunnts /1 nd /4 Anitl cted curds
(¢t 1~ 2,.8) this lef mober represents the wudoar of loves bhelor the curd,
1ttt (e 4/7 sngd contropl trectrments the leof mmrbor roferred to plonts
which hod not yet formed curds,

In the case ©f the two winter varliotiesn, hile cere  fd Y= tro tment
24 reduced loof muber more then 4/4 74/2 7eo(rol, His surgestod thut
tho /4 trotoont coincided closest with the tire of aurd initictionm, This
is supportod by the fuet tint thie wos the anly tre tment £zt indtisted
curds vith these tvo varletiss (table 3,9), The effcet of the other cold
treztmonts on leal mmber were therefors sn effect on the rate of loaf
initiation,

These rogults indicate that with the trectments usoed, the treatment
coineiding closest with the time of curd initiction in the varieties AYR
and Snowbell 1 wes the 4/4 trestnent and for the varieties Flors Nlanca,
Strain 280, “hite ‘cre and Y-8 it was the /4 treatment, The application
of cold 2t these tinmes reduced the mumber of leaves below the curds in all
but the vinter varieties, Vith these wvarieties cumis were not formed in
sny of the other treatments,



b1,

These findings ngroee with thet of Sadik (1607), who observed that the
nunher of leoaoves initisted wig dependent on the culiivey, sge of the

seedlings snd the durcstion of cold treatoment,

5.4, Curd initiotion

The tables 3,3 and 3.4 suggest thet curd initintion in the sumer
varieties 'YR snd Cnowball ¥ takes place withoui p oolé trectumsmt, This
ia on apgreement with Cadik®s (1502) finding for the surser variety
Snovball ¥, This is o phenomonon to be axpected of suwvwer varioties ns
othervise they would never fors curds,

The 4/4 tre:toet compreted the maturity of Y (table 3,3) sugpesting
theredfore thot this coincided with the stapge vhen curd initiotion took ploce,
A admilsr conclusion wis resched in 3.4.1, Yo ndicition of the time of
curd initiztilon of thoe variely nobull ¥ coild @ 7 ined from the dato on
compactness (toble 3,4). The 5/4 tre:tment seerod to delsy the appearonos
of curds with the verioty novball ¥, This ococuld hove been due to cold
belins applied cutside tho curd initiction poriod seo thvt its offoct was to
alov dor grovth, Tupport to this sugpeetion is given hy the dotas on 1o ?
number (teble 35,2), iere the 4/4 trextmont producod nore leoves than the
4/4 treatment,

The two ‘utumn varieties Flora Zlanecs snd Strain 230 reccted differently
a8 regards their cold recuirements for curd initiation, Flora Blanca did
not recuire cold for curd imitiation (table 3,3), Uith this wariety
capactness of maturity seemed to de favoured by tho treatment 6/4 indicating
that curd initiation wus occurring at this time,. A siziler conclusion was
reached in 3.4,1,
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1th the voriety 290 (table 5.6) cold trostrwet wos essentinl for curd
initi~ticn. Only trectrente 4/4 nnd 6/4 produced curds, with the trectment
/4 producing 77 of visible curds compared to no visible auwrds (to noked
oye) on the 4/4 treatmont,

Thia would sugzest thet the /4 treatuent was closest to the time of
curd iritistion, This conclusion wng yeachsd i1 5, 5,1,

The results presostad in tzable 3.6 clesrly si:on th't cold treatment 1a
ezpentl'l for both the © Inter varleties, “hite ::r-:- ad Vel for curc
inpitintion oz suggested By adik (106G2), The /4 trectrent wa the only
effective troutnent with both the winter warictiosn, Imever, the effect
of /4 tro-tnnit on Vel 21 nnt seem o heve 1is full aficetl, it sy huve
Soer die ta the duration of ¢old trentment bein: -0t looy mosth to Mlly
supply the cold stimulus, Thiz arrees with “winc'z {1907) statevsnt that
for irter culiflover curd initistion wes inducad ' cepommre to cool
conditionz for - lotxof poriod 1n late than In o =)y he @4k vorloetios,

Thege reosults indic-te n pattomn where t'e most effest cold tomper-ture
Tor curd ‘nitintiom heoornos loter and thus the plonts older »a one roves
from tho wrm secson v rictios (Curwpey) thye e o Ulv cool Barson vrictios
{"Inter). The dat: on loc? mmmor discussed in O.4.1 InCicnted siwdler
timen of Tlovor initistiom for ench wvariety, Curd initistion muet

therefore oceour later s one poos from summer to mutum varieties,

3.4,9 Curd compactness

It was pot possible to study the effect of comprctnose with the
verietics 230, "hite ‘ere and Y=5 as they were of necessity hervested prior
to = sufficient nurber of curds being visible,
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¥ith the variety ¥R (Jusmer) snd Floras Tlance ('utumn) cold treatment
appeared to fawur compacineas {(tables 3.3 ond 3,.0), fio effect wns
obgervod with ‘morhell ¥ {Surmor) (toble 3,4) znd thie mey hive been duo
1o the cold trentmemt not being spplied at the corroct stope ond/or the
correct duration,

Thass results support the contention of “olter nd ord (1072) that
for Swwor, 'utumn ond inter varleties compactness comld be induced by
npplicntion of cold »t ihe correct st-oe of dovelooment, It vould apper
thit % cold trectreet must colnecide vith the tise of ourd Initl tion ~nd
proesuncbly brings sbort its eficet by cousln: inlil tlon to octur over a
lirdtod period of time oven with vristies “tore coll is not reuired for

curd initi-tion,

3.48.4 Plovering (Tehlos 3,7 and 3,B)

14t: the swmer vnrioties ('Yh cnd ‘novball ') the /4 nmd /4
frectmenta resulted in 1707 of the plants flovering, soth these trentrents
had 2 positive effoct on the depree of flowerin: in rol tion to the 4/2
trectrent, where flowering wrg less provounced mnd coairred o only 28,07
of AYR and 14,3% of Snowball ¥ plants,

These resulte therefore suggeat that exposure to low temperature is o
prerocuisite for flowering in summer wvarietics ovem thouch cold iz not
recuired for curd initistion in accordance with sadik (1062) findings,

¥ith the Autum wariety Flors Dlancs the (/4 treatment resulted in
77% of the plants flovering and was agsocisted with o higher degreo of
flowering plonts in cameriscn to the other trectmants, It was slso
observed thnt there were (005 weak flowering plants in the comtrol, vhere
tho temporature in the glasshouse wne maintained st o minimum of 16°C,
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Fiold obsorvaticns on thiz porticular vardety on itz voretntive and
reproductive churacteriaiics under commercial culilyv iion, shoved thet

i¢ sppenrs to e genoticnlly wvoriable with respoct to its tinme of

mturity, The dats on leof meher (3.2) indic tos ¢ ¢t these tve different
sorts of control plnts proviuced different munbors of looves,

This finding iz simdlor to the observstion Uy Dontos, Colmin 2pd
HSagik (1057) that with broccoll there wog @ comslin: ble veristion within
porticular cultivir for tho mood of cold to dovelo: n Inlloresaoonca,
soew ) nts resuired cold, vWhille others dic nol o uilc cold for £floacl

induciion,
Ath the pthory otum vopriecty 230 cnd the Antor Arrinty V=0 ho

Zloveris vwor obgerved in cay of the o
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Bite fdre o Tov poroantiie af planis w o oime o e Tlomering
in the ¢ tre toent,

Two yeascng oo ld be advanced for tho abowe heluclour, fther
mfficient tine wus not 2llowed for the pluntsg 1o “lo ovr, 3 it is
2etallishad thet cold wes rorulrod for curd inlii (iem, 'ad it could be
aggunod th:t flowvering wold them be 2 puturcl eocenon to follow, or
that s longer duration of cold treatment may » necoscory for flowerins

thon for cumnd initiation,
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CHAVTER 4

FXPERINENT 111

4.1 Iatroduction
A study of the partitioning of dry matter «iih tio virictlies of

czuliflower vas uncertsken, This w8 done o8 no dato of this natur:c hos
boen roported, Tue to the time factor it ws not pooiible to collect

this dote from o number of successional sowings,

4,2

Ln ares of 208 so. motres wis selected and wog disced and harrowed to
fine tilth, Lime ond o genernl fertiliser mix (gec ppendix 106) were
applied and worted inte the soll during the above cultivations,

heads of the cultivers ‘novbsll H(a sumer variety) and Ye5 (a winter
veriety were sown on 4 lecember 1072 using & single row ‘tanhay drill with
a specing of 75,2 cng between rowe and 8.0 eow in the row, The rows were
24,4 motres long, there being 8 rows of ‘movbzll ! and 8 rowe of Y=3,
‘fter gernination plants wers thinned to 61 cms apart in the row, At
the atart 20 plants per wvaricty were hervested each woek, divided into
roots, stems and lenves (including cotyledons and peticles), their fresh
weight rocorded and oven dried to 100°C ond weighed, All tissues below the
cotyledons were regurded us belonging to the root system,

On 11 Jenwery 1073, when the plaats vere larger the number of plants
harvested wna reducod to ten per week and from 8 March 1073 onwards it was
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roduced to five per week, IPlants were seolocted at random for any
particular harvest, lloutine pest and disense control (‘ppmciix 17) was
resorted to and the experiment was irrigoted vhenever necessary.

For sach vardoty the times of curd initiztion on! curd moturity wvere
detorzdned os follows,

a) Time of curd initisation (1)

The time of curd initiaticm wag determined from ilw dato presented in
fig. 4.1, Thig dntas vaa collected by examining the stem opices of the
wveokly scrples under a binoculsy microscope vhen tie lenf mmber wng
detersinad, The time of curd initi-tion wig toker ag thet point vhere no
Further increnses in leaf nunber occurred,

The time of curd initistion for Cnowbnll snz 50 dovs snd for Ye8 84 days
aftor sowing.

b) Curd maturity (@)

This wing defined ng the time when the raximm leaf weoight wag present
with progressive sencscense of the lenves occurring thoreafter (falter, 1980),
No meagure was mode of the spread of curd maturity,

The time of curd maturity for Smowbsll wog 23 days und for Y=0 126 days
after sowing. #4th Spowball ¥ the last harvest wos on 10,5,73, while with
Y=5 it was on 31,5,73,

The data collected was examined with respect to partitioning of dry
matter beotween the warious plant parts eand also for aiy relationships
between these parts, O(me example of the method used to caleulnte the
correlation coefficients is presented in Appendix 18,
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4,3

4,.3,1 Growth of the whole plant (Fig. 4.2)

iiith ‘mowball M the total plant dry weight increosed to & maxiram
124 days after seed sovwing, This was 41 days after curd maturity (4.2),
which coincided with the point shen total lenf dry weipght began to decline.
This waz hecnuse no new leuves had been formed after curd initistion and
he inoresse in dry velipght of leaves had been due ic leaf expansion, The
cout inued inerease in total plent dry welght wos due to the clongation of
the peduncles (77) of tho curd,

Yith Y«0 variety tho total plant dry welght increased until the tire
of curd maturity, whon the decrease in total loaf dry veight colncided with
the decrease in ftotol plont drmy weight,

Am wag to be expected ths summer voriety initinted curds (1) ourlier

thon the winter vurioty resulting in esprlier curd mturity ().

3.3.3 fartitioning of total plant dry welght ot enc! harvest,

ith both varietics from the first hervest (one woo: Iron omergence)
until the 28th duy fro: seod sowing, the percentope total plant dry welght
in the lexves (Fiz, 4.3) went up, while thet in the stem (I'4;, 4.4) and
roots (Fig, 4,5) wvent dowm,

From this point onwards the percentage total plent dry weight in the
leaves (i'ig, 4.3) wes reascmebly constont until curd initiatiom (1), when
it them began to fall, VWith the wvariety dnowball M this foll wes
particularly marked after curd maturity (M), This may have been due to
the curd elongation vhich toock place after this point, Prom the 28th day
the percentage of total plant dry weight 4n the stem (Fig. 4.4) sppeared
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88,

to increcse slightly with both vardeties, This incresse wee most marked
up t1ll the time of curd initistion, This is perhape to be oxpocted as
at ourd initiction further stem growvth would be reostvicted,

After the initinl a1l in pereentepge toial plant drey velght in the
roots (Mg, 4,5) the vroportion remplned fairly conastent with both the
vorieties until tlw ond of the experiment, Coopor (1972), obsorved a
s8inilar response with the tomto wiere the pmrcentose of the absolute
grooth rate found ia the roots fell 28 time progrosased nd thero was o
tandengy “ith e'ch of his sowings far the Ifall to flotien out rs the tirme
from soving incroassod,

Curd devoelonment (Tig, 4.90) starte) at differont dotes for esch
varioty, The pervent .ce toi.l ploat dry velght in the curds increzsed
with Doth verietiss until the eid of the exporimert, Soondall M oappenred
to divert provortiontely rore agsivilaty to the curd thoen did Yei, This

as alrecdy sugpegied vis due fo slongetion of thoe podulos,

4.3.3 Relstionshln etwesn individual plont povts
4,3,3,1 loaves e curds

hon the fresh welight of loaves and fresh weipht of curds were plotted
logaritimically against each other from curd initiotion to curd maturity s
linear relationship was apperent, (Fig, 4.7)., This suggests an allometric
rolationship between the grovth of these orguns as previously reported by
Galter (1200), After curd maturity tids pelationship no lomger occurred
48 the leaves hogan to senosce,

Thare wag a significant negative correlation betwveen the percentage
total dry weight of plant in leaves and the curd for both vardetios (Fig, 4.8),
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This suggests that theso two orgens are in compotition for asssindlates.
Y simdlzr relntionshipy is anarent for leaves nixl frult in the tomato from
tle data presentoed hy Tooper (1072),

Thus to increase the individuzl curd wolpht in the cnuliflover plant
it is necesssry to increass loaf aren 23 sugpested My “alter (1050) snd
incicated by Fig, 4.7, ‘ttompts to incrense the percentnge of teotal dry
matter in the curd will not increanse yiold za this will Lw at the expense
of lecf growth (Fi;. 4.8), The percentare toinl plant dry weight in the

curd is emuivalont to the horveat index reforred to Yy Tonsld (1062),

4.3,3.2 Leaf and _tom

Tore plant development wis divided into differont ztopos as suggested
by Von de “ande Nmithyyzen (1037). In this instroce they vore from seod
gsowing to curd initi=tion, fram curd initistion o moturity “nd from maturity
to the end of the axperiment with Smonball I8 (Tic, 4.0), horeas with Y=5
the first st oge was the sme mnd tho gecond .ent from curd initiation to the
and of the cxporiment (Tig. 4.€).

Uith Loth wvorietios during the first stape there was o highly signiiicant
negotive correlation between percentopge totol plant dry welipht found in the
stem and leaves, This indlcates that these twe tissuves are in competition
for agsisilates up till curd initiatiom,

After curd initiaticm no further relationshipy existed botween those
organs for Y-8, The leck of any relatiomship after curd initiatiom is to
be expected as from this point onwards furthor stom growth was restricted,

¥ith Smocball ¥ from curd maturity until the ond of tho experiment a
significent negative correlation again existed hetween these two organs with
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respect to nssimilate distribution, This may have boon due to an increase

in stem dimwter that wos poted during this stoge for this wvariety,

4,3,2,3 Leaves axl roots

tith both voristise there wes e sipgnificant neg-tive correl:tion hetwoen
the percentage totol plant dry welight fouud in the lesvesz wnd the roots up
t111 curd indtiotion (Fig, 4.10). Here agaln it wo:ld appear that leaf
growth wis in competitlon with another orgun for cssimdlntes, Loaf growth
would therefore appeny to dominate the grovth of the young plent until curd
initiction,

There wig no relutionship Hetween thess orgp s froa cund initiction
until the ond of Uio exparimont with voriety noob01Y 1, heresg with
Vel = similicant poaitive relotionshilp existed from curd moturity 1111

the ond of the experiment {ig., 4.10),

$,0,4 SuammnaTy

The growin of the wvhole plant, partitioning of the tot .1 plont dry
weight ot vasdous Iwmrvosts and the relationship Lotween individucl plant
parts for two varieties of cruliflower are describod,

Yor cpproxisately o sonth from emergence leaf growth appearod to
doizinate in rolstion to the stem und roots, vesulting in a higher percentage
total plant dry weipht in the leaves, At the point of curd initiation the
percentasge fell and this fall wes marked after curd saturity in the case of
Snowball K,
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Relationship between % total plant dry wt in leaves
and in roots,



81,

The percentage totul plant dry weight in sten increased slightly with
both vorieties from the 28th doy to curd initisnticm and thereafter the
incrense wvus restricted due to competition betweoon curd "nd stem growth,

From mmorgeunce to the 28th day there wasz o grodusl fall in the
percentoge total plent dpy welight in the roote o remined falrly constant
as the plants grew older,

An approximately linear relaticnship between srovth of curd ond time
was showm with both type of wvarieties, The rolationstp hetween curd growth
and leaf growth was allametric from the time of curd initistion until curd
mturity, During this periocd these organg werc showm o be in compotitian
for agsimilates, The time of curd maturity wes definod na the point of
maximem lenf waei-sht,

‘Ath both verdeties up till curd initintion corpotition foe 2csimilatos
existed betweon stems snd leaves showing = neg: ive wclotionship, after
thisg there wrg no compoiition “etwveen "hese twn orgma, except after curmd

maturity with Cnowhnll M,

3

sintlay pattern wns nlso observed between
leaves nnd roots in the young plent ond the leaf provt) deminating till
curd initiztion, Therenfter no relationship existed botveen these two
organs in cese of ‘nowbhall, vhereas with Y0 a simmificant positive relatienship

existed from curd maturity till the end of the experiment,
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APFENDIX 1

Composition of Nutrient Jolutiom, Hewitt (1906)

Weight in pgrams/100 litres

e rutrient solutiem P.P. B,

Fnjor nutrients:

!-’.?{03 40.4 158 87

Ca(N0, )., 45,0 . 044 160 113

Nall, PO, . 2,0 20,8 31 41

18O, . TH,0 36,8 30 48
EHinor mutrients:

Iiron Chelate 1.76

RN ,::=4.4I?.,__10 0.223 0,58 ¥n

fi, 30, 0.186 0,33 =

Cus 2t 53‘130 0,085 0,084 Cu

L._'.ni‘aDd. 71!20 [ o 435 0.068 /n




APPENDIX 2

Analysis of Varionce of dry satter porcentage

in leaves in ixperiszent

i.

source S 5. a.f .8, Hesult
nloek 1.18 o 0,58 1.18 n,s,
Troatment 43,32 3 14,49 20,40 o
Error 2.96 8 0,4%

Total 47,48 11

APPINIIY 3

Anzlysis of Variance totel plant dry welght (o) in

xporizont I

source 8.8, a.f o wesult
lock 118, F0 Z 8G.35 1.7 n.5.
Tro tment Sog, 55 3 322,98 11,91
crror 182,306 2 27.11
Total 7344,31 11 858,57
AVPERDIX 4
Apnlysies of Vapionce dry weight of leaves (gms) in Sxporiment I
Sourco 8.8, a.r M. 5. ¥ Regult
Block 144,43 2 72.22 2,40 B.85,
Treatment 3401 .80 3 1150.83 38,20 o
Error 180,52 G 30.08
Total a776,89 11 343,38




APPERDIX §

Anslysis of Veriance dry weight of stems (pms) in ‘mperiment I

Soure? .8, 8.5 B.%. X Result
Block 15.01 2 8,50 3,1 n,8,
Troastment 164,70 3 82,37 T4
Lryror 17.8¢ e I8
Totnl 201,65 11 18,33

WrINnIxX 8
inolysis of Yariance dry weight of curds (gs) in Sperinment I
“ource il d,f B, eault
1ok 11,83 £ 3,50 B | <8,
Trovtmont 377.73 3 125,91 5, .48,
rYor 280, &8 8] 4E,34
Totel 79,59 11 51,70

AFPENDIX 7
Analysic of Verisnce percentage total plant dry weicit in leaves

fxperiment I
Source 5.8, da.1f E.8, ¥ liesult
Block 38.80 2 18,40 0,60 n.s.
Treatnent 01,55 3 20,88 0,63 n.se,
Irror 102,88 a8 33,16
Total 200,20 11 27.20




APPEIDIX B
‘nalysis of Voricnoe porcontoge totzl plant dry ~oisfl i stesms in
wporiment ¥,

onren g,f

Lex s 12,05 < Mes
Tre trent 153,21 3 52 I V5]

arroer A 3 1.14

N

otal 17 .35 11 15,57

i A ———— i W A et a1 AR = Al ek WA S A —

b o o 1 nro Al a0 4 e tot' 1 =l v
..... risant

e e R

= e N Lo
1200 & s e | P R

- —— -—— A —— - — T Wil A % = T " —

loct 3, K & i P 8

2 tooent i Ta ! :

rIor 130, 74 b I

- . ———

Totel AL, T i1 34,7

e —i

FPPENDIXK 10

‘rnlysis of Varimnce of stem length (cme) in wporioent I

Coaroe 8.8, a.f M,9, ¥ Tesult

flock g.8e 2
Treatment 204,17 3 88,00 5,84

Srror 41,40 8 3,61

Total 254,51 11 23,13




APPONDIX 11

tmalygils of Voriance Tresh velpght of curds (gme) in uporiment I

Lourcs Rl 4,7 .3, z nesuli
Gloch 4,87 P 4,48 Q, 040 a.B,
Treatment 247,80 3 84, 62 20 n.s,
Lrror 215,99 a3 35,09
Total 408,31 11 45,87

FEPIDTIE 12

‘nnlysis of Varianco of curd dismeter (1) in

seworiront I

curce oita ‘ d.% <8, y :'—;; :
lock by 2 Q, O n.s,
Trestoont 014,23 3 308.4 4,680
rrer 304 .0 3 15.8
ratal 1313.5 11 118,55
APPINIIX 13

Anulysis of Variance of Leaf Number in Dxporiment I

a.f

%, 5,

¥ Result

0.70
0,50

1.3

0, 42 n.s,

Oim nl..

Couree 8.8,
Block 1.41
Treatment 1.50
Error 6.82
Total .79

i1




APPENDIX 14

The Composition of U,C, Conmpost in xperimont II

The mixture used contained SO peat and 50 fine gand and was basod
on mixture ITc recomended by the University of California,
The mixture per two lusheols of compost wos -
2 ounces Uramdte
8 groomeg potzassium nitrate
& graspmes potzssium sulphate
4 ounces suparphosphate
4 cunces delomite lime

4 oumces sround lime stone

ATPINDIE 16

vest ond dieecse control Experiment II

Vhen the plants were ton weeks old, thoy were sprayed with I'IT end
Ealathion to control cotercillars and aphids, and st the time of curd
dovelopment, they were sprayed with Zemlate to proyvent fungus attock,

The ratos used were as follows:

1, DUT (80%) at {~11b, per 100D gallons at 14-01 day interwanls,

2, JMalathion (Active ingredient 20% w/w Malathiom) at 2 Ib, per
100 gallons ot woekly intervals,

3, Denlate (Benomyl fumgicide S50% w/w) at 2 oz in 10-40 gallons
of water per sere,



APPENDIX 18

The following amownts of base fertilisers wore appliced to the
llmth of an acre block in ixperiment III,

Lime - 2 evt
Borax - 1 1b.

Sodium molybdate - 3 ouzg
Superphosphate - I cut
Sulph-te of '‘otagh - 40 1.
3lood nnd banhe - 40 1b,
Sulphate of ‘mmonia - 1C 1h,

PPENRIN 17

Pest nd dise se control xperimont 11X

then the plants were four weeks old n rogulor spmy progromme to
contrel aphide and caterpilinrs was adhered to, ho roteg uged were ns

follows:

1, DOT (50%) at l=1 1b per 100 gellons at 14«21 doy intervels,
2, HMalsthion (active ingredient 200 w/w Malothiom) at 2 1b, per
100 gallons =t weekly interwals,



AFPENTIX 18

Canleulation of correlation coefficient boetween lenf snd stew of
voriety “novball ¥ during the period from omomrponce €111 curd initistiom

in Zxporiment III.

Example -
lesves © dtem
X Y
20,6 0.2
75.9 14,7
8C.4 8.1
9.5 2.0
85,6 3,8
00,7 3.8
83,7 7.6
83.0 3,90
4% 70,0 Y 19,7 2% 5,532.3
f:&a 56, 501.9 £Y° 832,35

2 L
4x" = (X - (f.;;)2 =  806,801.0 - 56,112.5 = 280.4

fyzc,('r’-(m’) =  B862.4 - 607.3 = 2565,1
n

Loy = GO = (ZOEY) ) = 5,802,3 - 6,897.4 = =308,1
n .

Tl . GGegn - BE . oo

r = - Yo.w = « 8678 significant at 0,001 level,
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