ETUDIES ON THE

GROWIT AND DEVILOPVENT OF CAULITLOWER

(3pmssics olexaces ver. botrytls)

A thesis presented in partizl fulfilment
of the rowirerents for the Depree of
Haster of Horticultural Science
at
iagaey University, Palmerston bHorth,

Yew “ealand,

OIVAGURUNATHAN GANESAN

1973



Chapter

1.3.1
1.4
1.4.1

1.‘.a

1.4.3

TABLE OF CONTENTS

Shetroct
Lpknovwliedoenents
Lizt of Tables
iist of T{gures
Introduction
Review of litersture
_VYepetative grovth and development
Loaf initiation and nunbor
lecf srowth
Loof crea
nelationship between leaf nu bHor rd ares
to curd growth
Curd growth and developoent
Curd initiction
Curd maturity
Curd euality °nd yield
Flovering
Effoct of tempercture ond variety with
respect to flover initintion
Partitioning
Introduction
The influence of light om distributiom
of matordal in the plant
The influence of temperature on the
distribution of dry matter

Page

L)

14

13

16
18



5]

1,4.4

1.,4.5

1.4.9

2.4.1
2.4.2
2,4.3
2.4.4
2,4.5
2.4.8

2.4.7

Influence of mutrition on the distribution

of dry matter

Influence of modsture on the distribution

of dry matter

Changes in pattern of digtribsution Guring

life of crop

Experiment I
Introduction

daterinls and Methods
fesults

Dry smetter '@ in lesves
Flomt Dry welipht (gns)
Paptitioning

Stem length (cms)

Frosh welipght curd (gums)
Curd dirmetor (mm)

Louaf numbor

Sproad of curd initistion
Cosorvotions an curd guality
Discuseion

Dry mantter percentage in leaves
Plant Dry weipght (gns)
Partitioning

Leaf number

Sprend of curd initiation
DuFmn Ty

25

28

§ 8§ 8 8 ¢ 8 8 8 8 2 8 ¢



Chapter

3.1
3.2
3.3
3.3.1

3,3.2

59

4,2.1
4,3,3

4.3.4

Experinent 11

Introduction

Matorinla and Methods

Hesults

Lead number

Effoct of temperature on curd initiation
and corpoctnoss

iscussion

Len? murber

Curd inftiztiom

Curd coepactness

“lovering

TJxperiment IIX

Introdretion

Tterials ond ethods

Deoults nd Dipcussion

Grovih of the whole plant

Aalotionship betweent indivicduaxl pliont parts

3ibliography

Page

& &§ 8 & 8



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,





