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SUMMARY

This thesis summarizes studies on several of the agronomic prob-

lems which occurred when sunflower was evaluaÈed as an oilseed crop

in the Mediterranean-type climate of the South East of South Australia'

Four agronomic experiments were undertaken in the period 1974 - 1981'

In Experiment I the effects of ro$t spacing and ptant population

on yield and yield components of irrigated sunflower were investigated'

An esÈablished plant population of 6 plants 6-2 was found to be

a safe minimum density for maximum seed yield , while iÈ was concluded

that row spacing should be no wider than 45 cm excePt where mechanical

weed control was necessary. Increased plant population significantly

decreased sunflower head diameÈer and seed weighÈ but had small and

variable effects on seed oil conÈent. Varying row spacing had no

effect on head diameter, seed weight or seed oil content'

In Experiment 2 the effects of sowing date on sunflower phenoloqy,

yield and yield components were investigated' Early-sown sunflower

took up to 30 days Èo emerge while later sowíngs emerged in 8 days.

The period from sowing Èo 50 per cent first anthesis decreased from

I05 days for Issanka and t2t days for Peredovik to 66 days for

Issanka and 76 days for Peredovik from the first to the last sowings

respectively. Response of both cultivars Eo photoperiod was found to

be short day or day neutral and simple heat sum models were derived

to predict the major phenological event of 50 per cent flowering'

These models were validated using independent test sowings. For

rssanka g47 .7 ! zg .5 Growing Degree Days (c.D.D . ) (Base 3 . g 0c) were

required from sowing to 50 per cent flowering and for Peredovik

961.0 1 ¿r.5 c.D.D. (Base 5.20C) were required from sowing to

50percentflowering.HighestseedyieldsoccurredwithAugustand
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Septenbersowingsandseedyielddecreasedsignificantlywith

october and November sowings. Plant height, seed weighÈ' oil

content and oil yields per hectare significanÈly decreased with delay

insowingdatebutlinoleicacidcompositionoftheoilwaslittle

affected by sowing daÈe because temperatures following flowering

were similar for aII sowings'

TheobjectiveofExperiment3wastodeterminethevariability

among2lsunflowercultivarsinrateofseedlingemergenceunder

coldconditionsinthefield.Minimumemergencetimewas12to14

days after sowing and the earliest cultivars to achieve 50 per cent

emergenceweresuncross5l,sungold,siroleoandlssanka,whileother

cultivars took up to 6 days longer to reach 50 per cent emergence'

Whether variation between cultivars for rate of emergence at 'l-ow

temperalure is under genetic control per se or affected by linoleíc

acidlevelinthesownseedisyettobedeEermined.Widevariation

(29 days) between sunflower cultivars occurred for the number of days

from sowing to 50 per cent flowering' possibly due to different

responsestophotoperiod,whilerateofemergenceandtimetoflowering

wereindependent.Cultivarswhichemergedmostrapidly'flowered

early and yielded weII were Issanka' Siroleo' Suncross 5l and

Experimental 350-

In Experiment 4 the adaptation of a range of sunflower culEivars

to the South East of South Australia was evaluated over a range of

environments and years using modified joint regression techniques'

WhensownbetweenmidoctoberandearlyDecember,Iater-flowering

cultivarswerebetteradapÈedtotheSouÈhEastofsouthAustralia

because they produced significantly higher seed yields and oí1

contentthanearlier-floweringcultivars.Foreverydaythatflowering

of a cultivar was later or earlier than Peredovik mean seed



-v1 I 1-

yields increased or decreased by 56.6 kg ha-l and mean oil content

increased or decreased by 0.39 per cenÈ. Of Èhe cultívars whích

were tested at enough sites to allow analysis by modified joint

regression, highest mean seed yields were produced by Hysun 31'

Sungold, Suncross 52, Sunking and Hysun 30 which produced L6.4,

15.4, L4.7, 12.4 and 7.4 per cent more seed respectively than

Peredovik. Of the highest yíelding cultivars highest mean oil

conÈents were produced by Suncross 52 (48.6t) and Hysun 3I (48.3t)

while Hysun 30 (46.68) and Sungold (45.53) produced lower oil

contents.
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