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FORTWORD

Since 1970, there has been a dramatic expansion in
sunflower production in Queensland (Tables 1 and 2). More than
half of the state's total production now comes from the Central
Highland shires of Belyando, Peak Downs, Emerald and Bauhinia.

Agronomists in Central Queensland have made a
significant contribution to sunflower research. Mre, Phil Goyne
while stationed at Biloela Research Station examined many of the
factors affecting sunflower yields - particularly time of
planting. Time of planting trials on irrigated sunflower were
also conducted at Emerald.

There has been an increase in the number of sunflower
varieties and hybrids commercially available. The evaluation of
this material has become an important part of the agronomy
programme.

In July, 1975, the Capricornia‘Agronomy group
convened a meeting to discuss emergence problems in sorghum and
sunflower. Mr. David Younger, Emerald, has defined some of the
factors influencing emergence in these crops and Mr. Gavin Taylor,
Biloela, has examined the effect of commercial planters on
emergence and evenness of stand in sunflower.

In 1977, the Central Queensland extension staff
prepared a problem statement on sunflower in the Capricornia
region. The workshop summarised in the following pages was
convened in response to this situation statement to:=

”

(1) Assist extension officers in providing
guidelines for increased yields and more stable sunflower
production in Central Queensland, and ‘

(ii) To provide guidelines for future sunflower
research. '

I wish to acknowledge the assistance of Mr, W. Hazard
and Dr. V. Mungomery in planning this workshop. Messrs W. Hazard
and 3. Bath were responsible for preparing the transcripts from
the tape recordings of the discussion sessions.

The contributions of all who participated in the
workshop are gratefully acknowledged.

G.D. Keefer,
SUPERVISING AGRONOMIST - CONVENOR
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PROGRAMME AND INDEX

Sunflower Production in Central Queensland - Present and Future
PS 1"‘30
Discussion Leader = Mr, Glen Coles, Northern Field Officer,
Q.G.G.A,, Rockhampiton.
Chairman = Glen Keefer, D,P.I., Emerald.

Modelling Sunflower Production in Central Queensland: Time of
Planting Effects Ps 4-12,
Discussion Leader - Mr, Phil Goyne, D.P.I., Toowoomba.
Chairman -~ Dr. Vince Mungomery, D.P.I., Biloela.,

Varieties and Disease Resistance Ps 13~18. ‘
Discussion Leader - Mr. Doug George,.D.P.I., Hermitage.
Chairman -~ Mr. Alister Williamson, D.P.I., Brisbane.

Emergence, Populations and Row Spacing, Harvesting Ps 19-23.
Discussion Leader = Mr. Bruce Radford, D.P.I., Toowoomba.
Chairmen - Mr, Bill Hazard, D.P.I., Biloela.

General Agronomy
5a Nutrition =« Mr, Malcolm Hunter, D.P.I., Biloela Ps 24-25
5b Weed Control - Mr, Bill Hazard, D.P.I., Biloela Ps 25-28
5¢ Insects ~ Mr, Frank Page, D.P.I., Biloela Ps 28-35
Chairman - Mr. Glen Keefer, D.P.I. Emerald.
General Agronomy Discussion Ps 35=39,

Summary and Recommendations - Mr, G. Keefer Ps 4045,
Appendix Sunflower Bibliography - Compiled by Mr. P. Goyne.




TABLE 1

Queensland Sunflower Production by Major Producing Districts

Year of Area. (ha) C.H. Area Year of Production (tonnes) C.H. Prod,
Harvest A% B* C* D* % of Qld. Harvest A B c D % of Qld,
1970 12892 360 1302 15588 2 1970 5501 57 282 6297 0.9
1971 16599 895 1537 20095 4 1971 12028 446 1096 14193 341
1972 37036 5183 6994 53698 10 1972 16763 3467 1980 23965 1465
1973 50416 17761 4269 80119 22 1973 33231 8455 1898 45428 18.6
1974 36947 23067 4379 67487 34 1974 22577 16924 1972 43189 39.2
1975 27999 56588 12896 104923 54 1975 19282 38320 6463 68402 5640
1976 21442 32838 2473 62393 53 1976 13803 18952 1614 38197 49,6
1977 19255 49149 2845 77798 63 1977 12220 23491 1230 40271 5843
1978 290007  g9000* 5600 123600* 72 1978 21000" 730007  3500"  97500" T4.9

*A
*B
*C
*D
+

Darling Downs Statistical Division

Central Highlands = Shires of Belyando, Peak Downs, Emerald and Bauhinia

Queensland
Egtimated

Total

1

‘Callide Dawson = Shires of Banana and Duaringa



TABLE 2

Queensland Sunflower Yields and Number of Growers by Major Producing Districts

Year of Harvest

Numbers of Growers

(Yield (kg/ha)
% ¥

A%® B D* A B C D
1970 427 159 216 404 No.A. N.A. N.A, NoA.
1971 725 498 713 707 NoA. N.A. No.A. N.A.
1972 453% 669 283 446 678 44 88 856
1973 659 476 445 567 998 110 55 1246
1974 611 134 450 640 77 137 54 1042
1975 689 677 501 652 611 239 151 1198
1976 644 5717 653 612 518 189 35 991
1977 635 478 432 518 485 289 930
1978 724" g20* 625" 789" 895 310 95 1300
N.A, = Not Available
%A = Darling Dovms Statistical Division
%8B - Central Highlands = Shires of Belyando, Peak Downs, Emerald and Bauhinia
%0 = Callide Dawson - Shires of Banana mb@,Uﬁmuwcmm
¥D = Queensland Total

+

- Hgtimated




1. SUNFLOWER PRODUCTION IN CENTRAL QUEZENSLAND - PRESENT AND FUTURL
Glen Coles, Northern Field Officer, Q.G.G.A., Rockhampton.

The Q.G.G.A. has only been keeping sunflower production
records in Central Queensland since it entered into marketing the
crop in 1972. I believe the first commercial sunflower was grown
at Capella in 1953, the variety was "Polestar". Since 1972, our
records show a big fluctuation in the area sown to sunflower in
Central Queensland. They are as follow:

Year Area ha. Tonnes Av, Yield t/ha
1972/75 . : 8152 6000 : 0.7k
1973/74 13242 11300 - 0.85
1974/75 69052 L4000 0.64
1975/76 35513 13000 0.37
1976/77 Lek20 13000 0.28
*1977/78 58757 46000 0.78

* 77/78 tonnage figuré only estimated at this stage.

These fluctuations depended on several factors. Going
back a couple of years sunflower was treated as a poor relation and
was planted after the sorghum was safely in. It was usually reserved
for the poorest, roughest country and generally a "bung 'er .in"
attitude was adopted. If it survives fine, if not,too bad! The
advent of hybrid seed changed this attitude as growers were paying
$3.50 a kg., against 69¢ for OP seed. They developed a lot more
respect for sunflower,

. AREAS

The DAWSON CALLIDE area remains closed to coarse grains
and has been reluctant to grow much sunflower over the past six years
and it has produced less than 15% of the total Central Queensland crop
annually. I don't know why this is because those growers who grow
sunflower dre very happy with the results.

CENTRAL HIGHLANDS: Sunflower dominates sorghum this season in the
Highlands and will continue to do so in the coming years. The
Central Queensland Grain Sorghum Marketing Board are very aware of
the declining sorghum production in the Central Highlands. It is
simply a matter of economics for Highland growers to grow sunflower.
It grows well and given growers' increasing ability to conserve
stored moisture we will be able to grow more sunflower on minimal
rainfall years in future. Populations have a lot to do with this
but I will leave that subject for a later session.

WHERE IS SUNFLOWER GOING IN FUTURE YEARS?

One knock for the industry occurred this year which we
the industry thought would never happen. That was the significant
increase in production by the southern states. N.S.W. - 28000 tonnes.
VIC/SA - 20000 tonnes. Total 48000 tonnes.

Previously we were producing 60 to 75% annually of the
Australian production in Queensland. This year the increase by the
scuthern states filled out traditional markets before our crops were
ready to come off. This trend will continue in years to come with
the domestic market being supplied by the southern states. This
leaves C.Q. with only an export outlet. This has certain advantages,
one is freight #15 to port as against $27 to $35 interstate by road
but leaves us on the export market which may be high and low all in
one seasoOn.




SESSION 1. DISCUSSION

Sunflower production in Central Queensland - Present and
Future - Glen Coles = Q.G.G.A. - Rockhampton.

Question Are the growers likely to receive a lower price than they
would on the domestic market?

Answer The freight differential is about $20.00. So the
domestic price has got to be $20.00 better before you are any
better off. The export price fluctuates violently, whereas
with the domestic market you can usually negotiate a price and
it stays reasonably stable throughout the season.

Question Because of the freight differential does a lower export "
price over domestic price give him the same return?

Answer Yes, but you have increased handling charges through an .
export port, e.g., sampling.

Question Do you think it is the quick payment for sunflowers that
influences growers to grow sunflowers rather than sorghum or do you
think there are other factors involved as well?

Answer There are other factors but I think the major factor is
that quick cash flow.

Question Do you think price is the major factor that growers use
in deciding between sorghum and sunflower?

Answer I think it has a big bearing on it. This year the Sorghum
Board indicated fairly low returns for '77 - '78 and this had a big
bearing on the area planted. :

You are matching 0.8 tonne/ha of sunflower against 2.5 : s
tonne/ha of sorghum, plus you get an oil bonus for sunflower. It's
not unrealistic to pick up $18 - 20/tonne in oil bonus.

With the domestic market you can take the odd load of
trash but moisture has got to be spot on - it may have to be stored
while crushers are crushing cotton seed meal.

Question Will we be likely to be exporting seed or o0il?

Answver Only seed. There are only two crushers in Queensland,
(The Emerald crusher has closed) PTL in Brisbane and Gateway at
Dalby and their throughput is very small (only 2 and 3 expellors
respectively).

Question Is the case this year where NSW and VIC have got the
monopoly on the domestic market likely to be a continuing thing?

Ano Yes, because the ma jor crushers are situated in NSW and
AS» and Vic have a freight advantage.

Question Do you think that "winter" sunflowers could overcome that
problem a bit, if we could get sunflowers on the market before the
southern states?

Answer Yes, I think so. If we can successfully grow winter
sunflowers up here, and I think we can, there is a gap in between
where there is a shortfall from the southern states and we can fill
that gap. The problem is, because of our variable rainfall, every
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year it is pure speculation when the crop is planted as to what

the final production will be. The average yield is up and down
every year and the total tonnage especially is very variable. They
are perhaps looking for 20-30 000 toms to crush in September - they
will buy it on the world market and they know that the boat will be
there on the exact date in September whereas with us they are not
quite sure if we can deliver on time. Even with the extra tariff
they can bring seed into the country on a comparable price .
especially from South Africa where the last two cargoes came from.

uestion If safflower can be substituted for Sunflower, would not
that be at the expense of southern sunflowers?

Answer Yes, that would; the two are interchangeable chemically
now, as far as the margarine manufacturers are concerned. There is
a discount for safflower as it only has 34% oil compared to 40% oil
standard, and a discount in sunflowers. '

uestion - How is the world production of palm oil going to affect
the marketing of sunflower oil?

Answer They are two different markets in that sunflower is poly=-
unsaturated and palm oil is not. All the polyunsaturated margarines
are made from sunflower or safflower oil -~ all the table or cooking

margarine (Used by bakers, etc.) are made .of palm oil or animal fats.

Concluding Comment - (Glen Coles)

So you would wonder whether next year if we should advise
people to grow sunflower. We have been promoting it for years and
we've just started to get a kick-back in the last few weeks when the
market crashed. I think that it might be a good idea in this seminar
to see how much we do promote the product in the coming year.
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2. MODELLING SUNFLOWER PRODUCTION IN CENTRAL QUEENSLAND: TIME OF
PLANTING EFFECTS

P.J. Goyne, Senior Agronomlst - Toowoomba, G.L. Hammer, Agronomist -
Brisbane.

1. Introduction

In 1973, D.R. Woodruff* summarized in terms of systems
analysis the results gained from agronomic work with sunflowers in
Queensland and whilst doing this, he identified problems which
required investigation.

2e Sunflower Systems Analysis

Following Woodruff's report, an inter-Branch sunflower
systems analysis pilot study was commenced on the Darling Downs. The
ultimate aim was to develop models for the prediction of yield, oil
content and quality.

However, because of far more variability in the soil aspects
of the site than expected, together with poor plant stands and problems
associated with the sunflower variety selected, this project did not
meet its objectives.

The systems approach was subsequently applied to data
collected from time of planting trials conducted at Biloela Research
Station from 1972 to 1975.

2.1 Objectives of the Biloela Trials

The trials were established with the major goal being to
determine the most suitable planting time for sunflowers in the
Dawson=Callide with respect to changes in seed yield, oil yield and
oil quality.

In addition to this initial goal an additional objective
in the processing of the data has been to formulate a system capable
of indicating (within specified limits) yield, oil content and oil -
quality trends given available meteorological data and in so doing
to formulate relationships such as:

(a) Plant development in relation to climatic variance.

(b) Soil water usage patterns and their predictability.

(¢) Yield / stress indices in relation to climate.

(d) Yield, oil content and linoleic acid expectations in
relation to planting date and soil moisture content in
a number of locations within Queensland.

262 Progress in the analysis of Biloela data

In the development of a sunflower model ‘“Woodruff (1973)
recognized three major sections:

(a) The study of sunflower phenology and the development of
a model for the prediction of phenological stages.

(b) An explanation of yield variation in raingrown sunflowers

* Woodruff, D.R. (1973) - Preliminary systems analysis of sunflowers.

December, 1972. Queensland Department of Primary
Industries - Agriculture Branch Technical Report Noe. 12.
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and the development of a model to predict yield from
plant and environmental factors. :

(c) The definition of physiological maturity and the
influence of environmental factors on oil content and
quality and their subsequent prediction.

Two papers based on the Biloela work which covers topics
(a) and (b) have now been published and a paper has been prepared on
topic (c¢) for publication.

A soil moisture model, required in the yield model (b)
when the models of (a), (b) and (c) are interfaced has been developed.
Three approaches have been taken in the development of this model, two
of which were unsatisfactory. :

The first approach was to use leaf area index (LAI) but
there were not enough data available to work out leaf area development
completely. The second approach looked at the possibilities of using
a single~layered model but too much variation resulted. A three-
layered model has now been programmed and this appears satisfactory.

Computer runs are being carried out on historical weather
records to study time of planting effects on yield, oil quantity and
quality in various locations within Queensland.

203 Some results of model runs

Preliminary runs for Biloela over a 28 year period with
the cultivars Sunfola 68-2 and Hysun-30 have emphasized the importance
of the level of soil moisture at planting, when making time of planting
decisions. High levels of subsoil moisture at planting will extend the
number of planting times throughout the year on which reasonable yields
can be expected.

These runs have shown that the probability of early to mid-
March plantings producing good yields is low and plantings during this
period should be avoided. Similarly planting from early July through
to early December cannot be recommended.

At all levels of antecedent subsoil moisture early January
plantings are preferred, but should the crop be planted in a frost-free
area the best yields could be expected from April and May plantings of
Sunfola 68-2 and from April plantings of Hysun-30.

However, further testing of the model is essential before
firm recommendations can be made.

2.4 Uses of the sunflower models

(a) To define areas of future research.

eeg. (i) The Yield model has shown that for Sunfola 68-2 soil moisture
stress commonly commences just prior to flowering. The growing of
quic' sz cultivars would reduce the length of time the crop experiences
this stress with a resulting yield increase. However, this approach
could be limited because of a reduction in leaf area index.

There is therefore a need to look at earliness, leaf area
and water usage up to and including flowering and the effects on yield.

(ii) The variation in the yield component, seed number per head,
has been explained by measures similar to those explaining yield. 4
study needs to be carried out on the conditions at flowering which
affect seed set.




(b) Time of planting decisions

One of the major uses of the models will be to study the
time of planting effects on yield, oil content and oil quality in a
number of locations throughout the state.

(c) Policy decisions

1

Industry requirements are that the level of linoleic acid
in the o0il be high and the preferred level is P60 per cent.*

At present there are no penalties for low linoleic acid
levels. The decision to impose such penalties could be based on the
linoleic acid model. Should penalties be imposed the model would
indicate the limits which would be placed on planting times and with
the yield model would show the large changes in yield probabilities
due to the interactions of climate during crop development.

(d) Crop forecasting

The Queensland Grain Grower's Association both lets sun-
flower contracts and based on yield predictions (which are very broad)
engages in forward selling of the current seasons' crop. They see a
definite advantage if a more accurate forecasting service could be
provided. The models could provide a means of narrowing yield
predictions as the season progresses. '

(e) On Farm Planning

The models have the capability of predicting the dates of
the major events in the growth of the crop, e.g., emergence, 6 to 8
leaf stage (indicates when the plant is susceptible to frost) head
emergence, 50 per cent flowering, physiological maturity. A set of
frequency plots based on historical weather data will be produced
and providing the grower keeps weather records he will be able to
update these predictions as the season progresses.

This information would be most valuable when a grower due -
to circumstances, is considering planting outside his '"normal" period.
Early in 1978 many growers were debating whether to use the late
summer rain to gain some cash flow. The choice of sunflower depended -
oni some knowledge of its phenological development.

2.5 Limitations and testing of the models

As the models have been developed from data obtained from
the Biloela time of planting trials, which were not specifically
designed for this purpose, it is inevitable that certain essential
information is lacking, e.g.,

(a) TFor rust susceptible cultivars a sub-model for rust
infestation will need to be developed if these continue to be
Erown.

{(b) The yield model assumes that the potential yield obtained
at flowering, for all prior conditions, is above that which can
be set, i.e., sunflower at present is an inefficient nlant
insofar as seed yield is concerned and this is borne out by its
low harvest index (€ 30%).

* 65.,5% and 72.5% are the approximate levels of linoleic acid in
vegetable oils required to produce 2:1 and 3:1 polyunsaturated
to saturated margarines respectivelye.
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This issumption requires modification if the current yield
accuracy limits (= 10%) are not being met by newer cultivars which
hopefully have higher yield potentials.

The major limitation is that of leaf area development which
is currently not incorporated except via a static Et/Eo function with
accumulated temperature.

Tests via monitoring of field crops both on the Downs and
in Central Queensland of theé current varietal situation are required,
These should allow further validation of the model and provide
information on:

(i) Variance in soil water at planting

(ii) Variance in soil water at heading

(iii) Variance in potential yield at flowering (dry weight and
leaf area/unit area) due to prior conditions and/or
varieties,

Should the yield variance for these sites not be associated
within 10% by the soil water /Eo data then a need to incorporate yield
potential change will be indicated.

Although supporting data for the above will be available
from the regional variety trials, the monitoring of commercial crops
will have the following advantages:

(a) A larger number of sites will be available which will not
have to be chosen in advance, hence the greater variability in
conditions at flowering.

(b) The problems associated with the availability of planting
equipment at short notice are overcome.

(¢) Growers will be more willing to cooperate as no special
effort will be asked of them.

(d) The data can be used in the testing of the models in yield
forecasting of actual commercial crops. '

206 Other avenues of research associated with the models

(a) A source of error in yield prediction might be errors associated
with the prediction of flowering, brought about by cultivar differences
in daylength and temperature response. Controlled environment studies,
varying temperature and daylength will provide the data to modify the
phenology model. Ideally, this work should be carried out in the
Canberra Phytotron, but if this is not available growth cabinets

{either at Hermitage Research Station or Q.W.R.I.) might be satisfactery.

This work will also aid in the classification of new and existing
varieties for daylength / temperature response.

(b) To extend the LAI sub-model so far derived, time of planting x
r unt population x variety studies need to be carried out. However,
before initiating a specific trial the data obtained in the crop
survey should be evaluated for this purpose.

In association with this, techniques used in leaf area measure-
ment need to be investigated:-

Leaf area data dre pregently being collected by leaf length/breadth
measurement, which is a tedious, time~consuming and rather inaccurate
technigue. A "LI-COR" Portable Leaf Area Meter is now available and
a preliminary trial needs to be initiated to check the relationship
between leaf area and the plant stem diameter for a number of
cultivars and growing conditions. If suitable correlations can be
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established (as they have been with a number of other crops) leaf
area data could be collected simply by measuring stem diameter with
a set of vernier calipers.

(¢) The possibilities of carrying out the testing of the models, for
crop forecasting, in association with LANDSAT (Earth Resources
Technology Satellite) data as this information becomes available,
foilowing the completion of the Alice-Springs receiving station,
should be investigated.

I. Drew* reported that progress has been made in the U.S.A. with
yield models based on historical weather and yield data. These models
are modified by current weather data obtained from weather and
technology satellites to derive current year yields.

Jo Bell** reported that it is hoped to make use of LANDSAT data
to estimate evapo-transpiration and leaf area and he recommended the
setting up of a team within the D.P.I. to evaluate U.S. documents
received from LANDSAT programmes.

Drew, I.J.S. (1977) - Crop forecasting in the future. Queensland
Agricul4ural Journal 103: 511-513.

**  Bell, J.L. (1978) - Study tour report. Remote sensing in crop
forecasting in the U.5.A. June and July, 1977. Report
Marketing Services Branch, Qld. Dept. of Primary Industries.

SESSION 2.  DISCUSSION

Modelling Sunflower Production in Central Queensland.
Time of Planting Effects. P. Goyne and G. Hammer.

Question What yield range was this model developed over?

Answer 500 to 2 000 kg/ha.

Question And how do you intend up-grading this to take intc account
irrigated sunflower?

Answer That is something we haven't really sat down and discussed
in detail. With an irrigated crop you are really saying you are going
to get more than 2 000 kg/ha - to work out what's going on at the
higher end of the curve you would have to go into it in far more
detail, because youfre getting all sorts of other factors coming in.

Question Bearing in mind the complexities you've come across in
this, do you think it's going to be too complicated to go further?

Answer Yes, there would be a lot of work involved, a lot that
hasn't even been started. It depends what emphasis is placed on
k..Lwing whether your yield is greater than 2 000 or whether its

2 0CO or 3 000 - that's a fair difference in yield; perhaps it's
worth the effort to sort that part of it out.

Comment (M. Hunter)

Sunflowers so far don't seem to be really nroducing under
irrigation. In Emerald and in the south the yields are 3 000 kg/ha
approximately whereas overseas they are up to % 000 kg/ha.



Comment (V. Mungomery)

Perhaps the value of this is in predicting the notential
yields or the yield you might be getting imn a very variable situation.
Once you get into the irrigated situation you can generally predict
that unless you get some natural disaster you will have yields in the
order of 2 500 to 3 500 kg/ha - so you know that and it's not so
important to model it.

Comment (M. Hunter)

I would argue that under the irrigated situation there is
good evidence that moisture is very important in the yield goals you
set.

Comment (V. Mungomery)

I'm not arguing about that but the use of a model to
predict it.

Question Hysun 30 is a slow maturing variety and Sunfola 68 is
medium maturing and Sunfola seems to do consistently better than
Hysun 30 at Biloela. Do you think that a quick maturing variety
would do consistently better than Sunfola on that model in the
Biloela area?

Answer At the moment the model indicates this. We .are goihg to
make a theoretical variety and put it in the model and see what
happens.

Question Do you have any results from Biloela to show that in most
seasons a quick maturing variety is better?

Answer We've only had quick maturing ones in the last couple of
seasons and Hysun 10 has done a little better.

Comment (Bruce Radford)

Work done by Ross Downes on sunflowers in a phytotron
indicated that with all other factors being constant at low
temperatures he got high yields and high harvest indices. He also
did some water use work and found that at low temperatures or low
evaporative demand he got high water use efficiences in sunflowers.
These are two reasons why it would be good to have the critical
flowering stage of sunflowers occur at low temperature and
evaporative demamd. This led to two strategies (1) plant as early
as possible with a quick maturing variety and try to get the sun-
flowers flowering before the mid-summer heat (2) plant late and try
to get flowering to occur just before the first frosts come.

I have just investigated (1) and in two years' work on
the Darling Downs I got quite promising yield results, most applicable
to the more western sunflower areas where there are often complete
wipe~outs due to no rain or very high rates of evaporation. One
vr-“lem is that the slow growing sunflowers when they are small are
very susceptible to winter weeds (e.g., wild oats and climbing
Buckwheat). These can take over unless the crop is well managed.

Question Where have you grown these trials?

Answer Nangwee and Brookstead. For an average rainfall (Aug-
Jan) - Yield was 2 200 kg/ha. Second year was very dry - Highest
yields were 1 40O kg/ha ~ grown solely on stored moisture compared
to the highest wheat yield in the same area for each year there was
quite a good advantage in growing the sunflowers.
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SUMMARY - WINTER-SOWN SUNFLOWERS ON THE DARLING DOWNS, QUEENSLAND
| by B.J. Radford and R.G.H. Nielsen .

Sunflowers sown on the Darling Downs on August 3, 1976 and
August 17, 1977 produced high yields for raingrown conditions. Returns %
exceeded those from earlier-sown wheat crops grown in the same region
in the same season.

Farly maturing cultivars had higher harvest indices than
later ones, but because their biological yields were lower, even at
high plant populations, they produced similar achene yields. Never-
theless, the early maturing cultivars were more efficient in producing
these yields and produced them in less time.

August sowings are recommended for the Dar}%ng Downs, with w
an early cultivar at a population of 100 000 plants ha ', but further
plant selection and agronomic research afe alsc recommended.

Question What is the range of frost damage in sunflowers?
Answer Sunflowers planted in August have had surprisingly little

frost damage « I have put this down to the fact they were hardened

by frost in the early stages and this gave the plants a considerable
degree of frost resistance in the more susceptible stages, i.e.,

after the 6-8 leaf stage. Even in the July plantings, although there
was evidence of frost damage (distorted leaves and a lack of flowering
in some heads): it wasn't really a problem. There was only about 1%
of heads that showed severe frost damage that would have caused a loss
of yield. So frost damage does not appear to be a severe problem in
early sunflowers. It does seem tc be a problem in the very late:
planted ones which start their growth in high temperature conditions
and get hit by frost very suddenly. All the books say that sunflowers
are highly tolerant of frost up to the 6/8 leaf stage ~ this is
certainly so and if they have a few frosts in that stage to harden
them up they seem to have considerable tolerance even after that.

Question The situation I have seen is that frost has knocked out a

couple of rings of flowers. Do you think we are over-reacting to

frost? ’
- Answer There srere some crops lost on the Downs this year from

frost, but they were planted far too late, they were flowering when
the first frosts hit.

Question What were the symptoms of frosting?

Answer For an early planting you get distorted leaves, white
venations in the leaves, somewhat similar to 2,4-D damage; distorted
heads, florets don't open, and there is no emergence of the anthers

or stigma.

Question With the leaf damage do the leaves actually die?

£ iswer No, they are just distorted.
Question They still photosynthesise?
Answer Yes, in the crops I grew there was leaf distortion in most

plants, but no apparent yield reduction.

Comment (Bill McLaughlin)

In the Central Highlands there were some late plantings in
March and a mild winter till frosts in May/June. 4 survey on frost
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damage found the ringing effect had caused the frost damage to be
overestimated. Final yields no different from t-ose of early plantings
made in Jan/Feb. '

Comment (Bruce Radford)

Any frost damage would occur from late - lantings that get
frosted at flowering; therefore there is no problem with winter sune-
flower, but you can't plant in mid-winter.

Comment (Bill McLaughlin)

Maybe you can. In cne of Phil Goyne's graphs, the oil
content at Biloela goes up tremendously (a 10% increase in oil with
the same yield). This has many advantages for a grower.

Comment (Bruce Radford)

Perhaps it's worth looking at. I planted some in mid-
July, and still got 500 kg/ha yield. There was obvious frost damage
all through the crop-leaf distortion, white veins.

Comment {Bill McLaughlin)

Winter planting would help to spread your labour through
~ summer and winter. I congratulate Phil and urge him to get up to the
Central Highlands where the bulk of the State's sunflowers are grown.

Question If you produced data to show that in the absence of frost,
April/May at Biloela would be a good time to plant would you follow
this up and examine the probability of frost damage to crops planted
at that time?

Answer The main thing we were going to look at now was some of
the newer varieties. But these times definitely need trying.

Question If we can get the crop on the market earlier wouldn't we
get a greater slice of the domestic market?

‘Answer We have to be careful with the May planting, Sunfola had
a reasonable yield but Hysun 30 yields declined due to its slower
development and encountering stress, so you would need something of
Sunfola's maturity.

Question If all hybrids act in a similar manner to Hysun 30,
couldn’t we forget about them and stick to open pollinated varieties
for a winter pianting and forget about the danger of rust and save
§3/ac on seed?

Answer All other hybrids won't act the same way as Hysun 30 -
€e.Z., Hysun 10 is similar to Sunfola.

Comment (Mal Hunter)

At the Sunflower Meating at the beginning of the year the
indication was that open vollinated varieties were going to disappear.
If that is so we should point out the possibility of their use in thkis
situation.

Comment (Doug George)

As far a2s early plantings are concerned there's not a lot
of point in using some of the present hybrids e.g. Hysun 30, but there
is evidence from the trials now that some hybrids are yielding 12%
better than O.P.%s and with a higher oil content e.g., Yates varieties
{Suncross 51 and 52).
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Comment (Phil Goyne)

From one year's work at Biloela from plantings all through
the year - the season was good the yields were all around 2 000 kg
until rust hit.

Question Would you like to comment on the rust on Sunfola in that
trial i.e. when the yield was affected, at what planting date?

Answer Planting started in beptember and planted each month -
by November plant the rust was pretty bad and the yields declined to
almost nothing right through to the next September plant.

Question So that once rust had built up the fact that you were
planting in April or May didn't affect the build up subsegquently in
the crop. Therefore, if you have a rust buildup by April, the fact
that you plant in winter isn't going to affect the development of
rust.

Answer No.

Comment (Doug Gecrge)

There hasn't been much rust around in the last couple of
years. We can't really predict a buildup. It depends on the weather,
especially humidity.

Comment (Glen Coles)

No one has mentioned the lodging characteristics of open.
pollinated varieties. With the heavy rain we had recently, a lot of
O.P.'s had up to 30% lodging but hybrid: had only 1-2% lodzing.

Question What other 0.P.'s are grown other than Sunfola?
Answer . That's all that is commercially available now.

Question What happens to sunflower in low fertility conditions,
does it shorten its life cycle?

Answer If anything it should lengthen it.
Question How long does it take for the crop to germinate and emerge

in winter and what are the soil temperatures?

Answer At screen temps of 8-10°C at planting it took about 2-3
weeks to emerge -~ can select for early emergence.

Question What sort of reduction in time and variation in time to
emergence is due to cool temperatures i.e., genetic variation?

Answer You can bring it back to about two weeks - still slow.

Question I gather you see a place for the quicker maturing hybrids,
do you feel they are more efficient in their moisture use?

Answer They don't get into a stress situation.
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3. VARIETIES AND DISEASE RESISTANCE

D. George, Plant Breeder, Hermitage Research Station

Central Queensland Sunflower Varietal Trials

(75/76 and 76/77)

Means of 7 trials

. Yield 0il 0il Yield
variety (kg/ha) Content (kg/ha)
Sunfola 68-2 1306 43,9 573
Hysun 10 1368 43,3 592
Hysun 30 1244 L4z .6 542
Suncross 51 1606 L6.,0 739
Suncross 52 1484 Lb 4 659

These are the means of 7 trials over two summers. There
is some evidence that Yates Suncross 51 may have a significant yield
and oil content advantage over the other cultivars. However, Yates
are having production problems with this hybrid and it appears that
seed supplies of Suncross 52 may be more readily available this summer.

Also of interest is the lack of yield advantapge of Hysun 10
and 30 over Sunfola 68-2, the open-pollinated variety. Even though five
of these trials were planted after Christmas when rust infestation would
be expected, very little was present and this to some degree allowed
Sunfola 68-2 to yield as well as Hysun 10 and Hysun 30.

A note of caution is needed as far as the absence of heavy
rust infestation in these trials. A late trial at Kingaroy suffered
heavy rust infestation and the varieties with partial rust resistance
such as the Suncross types and Cargill Sunace and Sungold did not
perform well.

From .the results above and others from trials this current
season there is evidence that improved hybrids are being produced.
Cargill, Pacific, DeKalb and Northrup-King are or will be releasing
new hybrids.

Unfortunately although Central Queensland (particularly the
Central Highlands) is the State's major production area, there are only
very limited trial data available. Of the trials planned for these
areas many have been abandoned or failed to produce much useful
information. The varietal testing programme should be adequate to
supply accurate information on which to base grower recommendations.

Of 14 trials grown in Central Queensland (mainly Biloela)
which had early, medium and late maturity entries, there was no one
ov’ standing maturity group. There was a2 small trend for the medium
maturity group (Sunfola 68-2) type to outyield the others. In five
trials, it was impossible to isolate any particular maturity group.

It appears to me that the maturity needed will denend
largely upon the stored soil moisture at planting, amount and
incidence of rainfall during the crop, and the time of planting.
I believe that a good guide to the maturity needed could be
decided empirically by growing more trials over a range of years.
Hopefully the modelling approach used by Phil Soyne will produce
answers faster. Given this approach, there will still remain
considerable seasonal variability of yield mainly due to the
variability in incidence and amount of rainfall.
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As far as the linoleic acid content of varieties is
concerned, a comparison of entries over a range of sites on the
Darling Downs in the 1976/77 season indicated that there was very
little difference between them although Yates Suncross 51 performed -
better than most. Variability in regard to this aspect of oil
guality seems more likely due to envirommental effects viz
temperature. A variety which maintained a high linoleic acid value
over a large temperature range would certainly be favoured by
.processors. Selection along these lines is being undertaken at the
University of California,; Davis, but no releases have been made as
yeto

While it is certainly true that almost all of the
introduced open-pollinated and hybrid varieties used commercially
were bred in higher latitudes than occur in Queensland, selection
in the Departments' and Pacific Seeds' programmes has been for our
climatic and disease conditions. Ross Downes (1974) has indicated
that sunflowers optimize seed development at temperatures in the
range 21-24°C. This seems to indicate that sunflowers as a species
are better adapted to higher latitudes. '

Presently the rust reaction of commercial hybrids ranges
from immune to partial resistance. Under light to moderate rust
infestation this partial resistance has proved adequate. Under
heavy infestation together with moisture stress there is perhaps
some doubt to its effectiveness. ' The single gene resistance of
the immune or hypersensitive reactors does not appear to have
broken down.

One of the objectives of the breeding nrogramme at
Hermitage has been the incorporation of rust resistance into the
high oil open-pollinated variety, Peredovik. This material will be
yield tested this summer. If successful, this line should provide a
low seed cost alternative to late plantings, especially ones of high
risk.

Initial assessments of yield reduction due to Alternmaria
helianthi, have put it at about 14%. These infestations have been :
relatively light and there is some evidence to indicate yield losses
of 50% could occur where there is prolonged humid weather as
experienced during the cyclone season. Unfortunately, there appears -
to be no immunity but some lines are more resistant than others. To
screen effectively for this disease it may be needed to undertake
this in growth chambers where the temperature and hurmidity can be
contrelled. Field screenings, even if artificially inoculated, have
to rely on suitable climatic conditions for the spread of this disease.

Lodging is not nearly as troublesome in sunflowers as it
is in sorghum. Most lodging I have seen is root lodging usually
caused by strong wind and wet soil. Again the lack of an adequate
screen for this character would not ezsily facilitate selection.

In most commercial hybrids evenness of height and maturity
arg obvious and I -doubt whether it could be impreved further. Certainly
there are hybrids such as Panorama Sunburst which are not as even as
they could be due to a lack of uniformity in the parent lines.

SESSION 3. DISCUSSICON

Varieties and Disease Resistance -~ Douy George

nestion Do you think the situation with sunflower vari-ties will
develop to the same situation as with sorghum, where there is a
multitude of varieties on the market?
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Answer Where the seed companies can see a dollar in it, it

more than likely will happen - Some varieties already on the market
are very similar, e.ge., Padorama, Sunburst and Hysun 30. Seed
companies will get lines from the same origin and basically make the
same type of hybrid. It is very difficult to combat this.

Question Would it be true to say on the Downs that late varieties
tend to outyield early varieties?

Answer Yes, the medium to late ones tend to do better than the
early ones.

Question What would you put this down to?
Answer Probably just straight out maturity. The sub-soil

moisture and rainfall during the growing season on average favours
the later group,

Question Are you aware of any genotype x nutrition interaction?
Answer Not really. I wouldn't pick it up any way unless there

were startling symptoms.

Question One of the problems mentioned was compatibility - could
this be important in winter plantings as we do have problems keeping
bees alive?

Answer There is a fairly big range in different hybrids. Ve
snould be going towards more self-compatible hybrids in a situation
where there are low numbers of bees or where they are relatively
inactive in the winter months. A more self-compatible hybrid should
yield better than one relying on bees to pollinate.

Question In maturity groupings where do  Suncross 571 and 52 fit
in?

Answer Suncross 51 and Sunfola about the same - 52 is a later
type although 51 does vary a bit depending on when you plant it.

Question " I know Suncross 51 and Suncross 52 have been tested in
our trials but have all these new ones appearing on the market been
tested?

Answer Some varieties have been released with very little
testing at all especially NK 223 (Sunbird) and Exp 141 (Sunking).
They have only been evaluated in one season.

Question Could you give a brief outline of D.P.I. breeding
programme and how it differs from that of the commercial seed
companies?

Answer Commercial companies aim at putting out a hybrid. They
do not consider O.P.'s - Not much money in them. Hybrid $52 for 15
kg. O.P.'s #17 for 15 kg.

They get lines, cross them, quick screening and market
a number of maturities. Yates, Pacific do have some screening trials.
D.P.I. work - Introduction of rust resistance into a high oil O.P.
Also a selection in a birdseed rust resistant variety; Selecting
within populations and trying to develop inbred lines and make up
hybrids out of them to compare with commercially avzilable varieties.

I am also looking at material that Alister Low has
introduced.
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TABLE 3

Regults Sunflower Variety Triasls Central Highlands

D, Younger - E, Uridge

Entry 1976 1977 1978
Springton Emerald Capella Emerald Capella
Yield  0il % Yield 0il % Yield  0il % Yield  0il % Yield 011 %
kg/ha kg/ha . kg/ha, kg/ha kg/he.  Nl.A,
Hysun 10 942 46,5 1006 44.5 994 46,0 964 4843 1487
Sunfala 682 1485 4749 1383 4569 933 47,8 815 48,7 1516
Suncross 51 1532 48,9 1216 50,0 1128 5044
Polestar , 1053 3347 1107 3546 1622
Hysun 21 1359 47.0 1183 5041 1996
Sunace 1238 47.4 1305 4765
Q12356 1166 36.2 1083 3765 1605
Suncress 53 1256 50,4 1011 5041 2275
Suncross 52 1311 45,7 1282 48,8 1253 5063 959 50,7 1634
Sungold 1368 46,1 982 47,6 1807
Sunburst 1502 49.1 1134 49,0 .
Hysun 30 1370 45,9 1504 48,5 1229 48,8 1292 47.8 2208
Oilmaker 86 1609 49,7 1249 47,7 2050
+ -~ In approximsite inoreasing order of days to flower,
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He has crossed them onto steriles to -develop a widely
diverse germplasm. There is a quarantine of two generations for
sunflowers so it takes 18 months to two years before we get imported
seed. We are looking at this material in the large State strain
trials in the hope of making up populations.

To get into a really effective hybrid programme would be
a full time effort. To try to maintain O.P. breeding, population
- breeding as well as a full scale hybrid programme would be limited
by the facilities available.

Question Do you think you will be able to produce hybrids that
are shorter?

Answer There is some evidence of this in the U.S. plant breeding
programme. That is their aim. Pacific 301 is somewhat shorter than
Hysun 30. We would have to watch that we don't get yield reductions
similar to sorghum.

Comment (Glen Keefer) -

A lot of the material has been bred in the cool temperate
climates and there wasn't selection going on for our conditions =~
the selection is only on the basis of yield - there's no other way.

Comment (Doug George)

Also our disease problems are different, e.g., little
rust in the U.S.

They concentrate on downy mildew resistance. A lot of
the partial rust resistance in the lines is a result of the
incorporation of resistance to downy mildew. Involves a repulsion
linkage - you can't have downy mildew resistance and complete rust
immunity - Sclerotinia is a potential problem in our later plantings
especially on the Downs. It is a seasonal condition, worst with
high moisture conditions. There is no source of Sclerotinia 2
resistance in the present material.

Question Can you rate the present hybrids for self-compatibility? £
Answer Not for all df them -~ Alister Low has done more of this

work « Hysun 10 is fairly self-compatible - the O.P.'s appear to be
highly self-incompatible but because they are heterogeneous there is
a big range.

Question Phil Goyne mentioned that we should look at self-
compatibility in variety trials. How do we do this?

Answer Bag a number of heads on the guard rows and check the
seed set, The biggest problem is sorting out the seed to see if it
is fertile,

It may look empty, it's easy to see 10% compatibility as
th~ seeds swell to a big size. With say 80% the ones in the centre
vemain small even if they have set and look like empty seeds. You
have to check for an embryo. Put them over a blower first and all
the really heavy ones remain. Only have to check for embryos in the
ones blown away. Perhaps a weight percentage of unbagged head may
be good enough.

Question They say the wild sunflower is the best source of
resistance to disease but don't these show the lowest levels of
self-compatibility -~ so in breeding for disease resistance you
might get away from the level of self-compatibility you are looking
for?



- 17 -

Answer In a hybrid programme you take genes for resistance from
wild material and backcross them usually into adapted material thus
maintaining a high lewel of self-compatibility.

Question With the trial results we have what sort of varietal
recommendations do you think we should have?

Answer I wouldn't like to put any out on the trials with the
new hybrids so far -« we've only had two seasons, both good, and rust
basn't been a problem. There were only six trials planted in
Central Highlands and Biloela this year, and not all of these were
rusted. These are not enough. ’

Question If planting in August, because the springs are fairly
dry; would it be best to use a quick variety, e.g., Hysun 10, and
leave Suncross 51 and Suncross 52 for later plantings?

Answer There could be a danger in trying to extrapolate
existing data to your planting situation. We need more trials at
these times -~ or use Phil Goyne's model.

estion Do you know how time to flowering is related to head
initiation?
Answer Ho.

estion Didn't Professor Williams recognize that there was a

fixed time between initiation and head visible?

Comment (M. Hunter)

Nutritional factors don't change time to head initiation,
only the time from HI to flowering.

Question The biggest problem causing loss of trials is bird
damage: What is known about the use of plastic hawks as used in UK?

Answer The best protection I know of is to plant the trial in
the middle of a large paddock of sunflowers.

estion Is there any other measure of yield you can take in
these bird damaged trials?

Answer Cerrelate yield with head diameter. Technique in sorghum -
get regression between stalk diameter and yield for that particular
variety and use that to estimate the yield. Perhaps you could go

out and bag 10=-15 heads of that variety and get the relationship and
then estimate on the total number of heads,

estion There has been some suggestion that use of a desiccant
affected the oil quality - Is there any evidence of this?

Answer When using diquat there is supposedly no effect on oil
C:_'»ﬁ.li tyo

Comment (Doug George)

Joe Kochman found that Alternmaria coming late into the crop,
around phsiclogical maturity, did reduce 1000 seed weight and oil % -
he is worried that a desiccant may have the same effect (Physical rather
than a chemical reacticn); he may be doing some work on it this year.
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Question How close are you to releasing this O.P. rust resistant
sunflower.
Ansver The rust resistant birdseed variety Q12356 has yielded

well in late plantings compared with Polestar. There is a problem
of lack of uniformity for height in this variety and re-selection
for this character has been necessary.

The rust resistant high-oil O.P. variety Peredovik RR,
will need to be evaluated for at least two seasons before release.
If successful, seed could be availablefor the 1980/81 season.

I

%
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L, EMERGENCE, POPULATIONS AND ROW SPACING, HARVESTING
Mr. B.J. Radford, Senior Agronomist, D.P.I., Toowoomba.

Ne formal paper was available but the following
summaries of relevant work are supplied for reference.

(1) Influence of size of achenes sown and depth of sowing on growth
and yield of dryland oilseed sunflowers (Helianthus annuus) on
the Darling Downs - B.J. Radford

Large achenes of sunflower (Helianthus annuus) exhibited
a slightly higher germination percentage and greater mean hypocotyl
length than small achenes, resulting in a higher field emergence
percentage at sowing depths exceeding 6 cm. Size of achenes sown
had no effect on achene yield, provided plant populations from large
and small achenes were equal. Plants grown from small achenes
produced achenes of higher kermel percentage in both seasons,
resulting in higher protein percentage in one season and higher oil
percentage in the other.

Performance of ungraded achenes was equal to that of
graded achenes of the same mean size.

Deep sowing reduced emergence percentage considerably,
especially when small achenes were sown, but the effect of deep
sowing in growth and yield was confounded with effects of reduced
plant density (because of reduced emergence) and effects of delayed
emergence causing slightly later timing of growth and development
processes in relation to environmental factors.

(ii) Increase Sunflower Yields ... Precision Planters Show the Way -
G.K. Taylor

In order to obtain top sunflower yields, uniform plant
distribution is essential. Such stands may be obtained by planting
high quality seed with precision planters and side pressure press-
vheels.

(iii) Plant population and row spacing for irrigated and rainfed
oilseed sunflowers (Helianthus annuus) on the Darling Downs
= Besd., Radford

Effects of plant population and row spacing on the growth
and yield of irrigated and rainfed oilseed sunflowers were investi-
gated by means of factorial trials on the heavy clay soils of the
Parling Downs, Queensland. General yield and oil levels and treat-
ment responses were determined principally by water availability.

Plant population x row spacing interactions were recorded
but were comsidered of no consequence.

Responses to population treatments varied in individual
experiments, but in general highest oil yields were obtained with
populations of 50,000 to 109,000 plants ha=1 in irrigated trials and
40,000 to 60,080 plants ha=1 in rainfed trials.

Rows 36 cm wide outyielded 108 cm rows in five out of
seven trials. Where paired rows were tested in three rainfed trials,
fio advantage over evenly-spaced rows was recorded.
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(iv) Effect of seed dressing, seed size, depth of planting and soil
moisture content on the emergence of sunflowers in the Central

ngglands - D.R. Younger

Dressing three grades of sunflower seed prior to planting
with a fungicide (thiram) and an insecticide (B.H.C.) did not affect
emergence but the largest seed was superior to the other two grades.

Emergence was reduced by planting at 10 cm depth compared
with S cm, and this reduction was similar for the two larger seed
sizes but was 1ncreased with the smallest seed.

There were no marked differences in emergence between
soil moisture levels of 44, 37, 35 and 32 per cent gravimetric in
the top 10 cm. Planting at 37 per cent soil moisture gave the :
highest emergence and this was superior to 32 per cent moisture
level. Again the trend was for the larger seed to give better
emergence but this was not significante. *

SESSION 4.  DISCUSSION

Emergence, Populations Row Spacing, Harvesting -
Bruce Radford. '

Question When using a moisture seeking tine which is cutting a slot
into the moist soil would you need to use a presswheel?

Answer Yes, we studied a number of different types of side
pressure presswheels with two different weights but found no
differences.

bomment (Dogg_éeéfgg)

We discovered in one trial near Dalby on a ''box so0ilft
that where the press wheel didn't go over the row the strike was
good but where the presswheel went over the row it was poor. v

Comment (Bruce Radford)

I would like to look at some of these modified presswheels
on crusting soils, e.g., split packer.

The side packing of these types of presswheels also aids
emergence under crusted conditions. As the coleoptile reaches the
surface crust it tends to move in the direction of least resistance.
It works its way along under the cruste.

Comment (Gavin Taylor)

The combine planter gave erratic emergence. Later emerged
p’ ants acted as weeds; over the top (car tyre) presswheel with heavy
weight (40 1lbs) reduced the yield. The soil type is important.

Question Is there any difference between seed size and ability to
emerge?

Answer There are slight measurable differences -~ Actually
statistically different - about 80% emergence from large, 75% from
medium, and 65«68% from small seeds. The difference is greatest
at a deeper sowing depth than normally used, so if you are forced
to sow deep, go for the larger seed. If using a precision planter,
use a large seed as the plates handle it better.

EUS
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Question I am interested in the emergence problems experienced
in the Central Highlands, could someone comment on what is happening?

Comment (Col Paull)

The big problem is that a lot of the soils used for
sunflowers are very heavy and remain relatively open after planting.
Even with good planting moisture, the disturbed layer of soil on top
dries out very quickly once you have planted, so you can still get a.
poor emergence (40% or less).

Comment (Doug Abrecht)

May I offer a different opinion. A4 lot of the planting
is done when the so0il is too wet. As the planter goes through, it
either breaks up into big clods or it cuts the clay away just like
when you work it with your hands. So you don't get the clay falling
back around the seed at all. If you held off planting for a time
(you can wait a month) you get to a stage where the soils are in a
more ideal state to plant., This is a problem because if you wait too
long it may rain again.

Comment (Bruce Radford)

We don't really know if a presswheel is an advantage
or a disadvantage when planting into soils that are too wet.

estion Has anyone done any work on moisture injection in
sunflowers?
Answer A small amount, but most probably not enough to come to

any real comclusions. The answer they did get was that there was no
advantage in using water injection to improve the final emergence
percentage; however, the emergence was slightly faster when water
injection was used. The final emergence depended on the evaporative
conditions after planting. Soaked seed and drought hardened seed
produced a similar result. The final emergence was the same but it
just emerged faster.

Comment (Mal Hunter)

Don's you find those results a bit curious - the water
status of the seed has been really changed yet they react the same
as in dry conditions.

Comment (Col Paull)

I think it is important under our conditions when
planting sunflower to place the seed in a groove in the firm, moist
seed bed. If the groove is too narrow (e.g., using lucerne points)
some of the seeds can't drop right down to the bottom (get stuck).
There is a danger associated with using a moisture seeking tine to
cut a groove into the soil. We need a relatively undisturbed
groove. It is best to cut a groove into the soil below the depth
of working of cultivating tines. One way to do this is to weld a
piece of steel 1" x %" under the tine. This cuts a groove into the
undisturbed seed bed. :

Comment (Ross Murray)

There are three general types of presswheels, (1) Over
centre, (2) zero pressure, (3) split packer. (Two and three give
side pressure rather than over-centre pressure).
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We have observed better, earlier root development as a
result of presswheel use under optimum planting conditions but
little effect on germination percentage. The effect of presswheels
on germination becomes more apparent as soil moisture becomes
limiting at planting time.

The type of presswheel you select will depend on your
soil type and the crop you wish to plant. Sunflowers are more
sensitive to over the seed pressure than say sorghum seeds. John
Deere's research has shown the "maxi merge" type presswheel to
be best over a range of conditions and most other manufacturers
will probably adopt a similar type for precision planters. With
crusting on hard setting soils the soil moisture at planting time is
important with respect to presswheel use. You have to reduce the
weight and drag a little dry soil over the furrow to prevent rapid ' .
drying.

The only guide to correct pressure is to get out and
feel the compaction over the seed in the field - we don't have
enough results to recommend a pressure.

Our only recommendations for presswheels would be

(1) Use a side pressure type if growing predominantly
sunflowers and in particular if you have hard setting soils.

(2) The diameter should be in excess of 15" to reduce
rolling resistance.

(3) Should be 3" - 5" wide.

(4) They should be mounted so that they can pivot
sideways.

(5) The pressure should be easily adjusted. Often
you have to adjust the pressure during a day% planting. i

The Janke tine has a lot of merit - it approaches the
drill planter concept. One problem with it and other similar ¢
devices such as the weld-on tip (see previous comment by Col Paull)
is that under wet conditions you can get smearlng on the walls and
bottom of the furrow., Roots have difficulty in penetrating outside
the groove.

Accurate seed placement, (more rigid tines - slower
planting speed, etc.) can overcome many of the planting problems
farmers are experiencing.

Comment (Bruce Radford)

Whenever you talk sunflowers you always seem to read about
precision planters, and most people accept that the key to maximum
yields is using precision planters - but we found on the Downs that you
car 3till grow good crops using a combine with a few basic rules =
and in many cases it would be hard to justify the cost of a precision
planter if sunflowers are grown mainly as an opportunity crop. What
have you found in this area?

Comment (Gavin Taylor)

Probably a question of excellence. Two years' work has been
carried out with equidistant -spacing between plants. Yields were
increased first year - Yield increase 9%:equidistant planting was
obtained by thinning. !

n
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2nd Year Yield increased 30% (lower trial mean yield level). It
is difficult to describe the unevenness of distribution of plants
in a row. We had gaps up to 5" - 6" and clumps of 5 - 6 plants.

At a higher population you get a better distribution. Also narrower
row spdcing to achieve this.

Comment (Vince Mungomery)

Measure the distance between plants - work out an SD -
get a CV - lot of work; actually count the number of plants in
each foot of row - expressed as cve.

% = 80% for 2 years work.

Comment (Dave Holman)

We have observed crops planted with combine on Downs
(dryland) that have yielded as much as, or more than,precision planted
crops (under similar conditions). The farmers slowed down their -
‘planting speed (6-8 kph) and used No. 2 seed which flowed freely
through a combine. (Horwood Bagshaw combine 20 years old). You can
also modify your combine using say a Janke undercarriage and press-
wheels for about $1800 - $2200C compared to $6 - $10 000 for a
precision planter. When you use plate planters you can have trouble
matching the seed size with the plate size. Until the seed industry
can standardize and produce a uniform seed size, we are neot going -
to achieve the precision we should have with the precision planters.

Comment {Bruce Radford)

I agree there is a trend that uneven spacing will reduce
yields but I think the machinery comparnies are over-emphasising it
by saying that this is the key to increased yields; they even say
you can double your yields by purchasing a plate planter.

Compent (goss s

Precision planters can be broken into several types, e.g.,
plate planters, vacuum planters. While there are differences with
respect to accuracy of metering the management and setting up of the
machiné at planting is perhaps the most important factor with respect
to seed spacing and final crop stand. :

Comment (Glen Coles)

" Population counts on 46 crops in Central Highlands -
average population 6 500 plants/ac. varied 3 500 - 11 300. Best
yields we've ever had this year. I think with populations of 20 000
plants/ac many of these crops would not survive.
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5. GENERAL AGRONOMY

5a. SHOULD WE FERTILIZE SUNFLOWERS IN CENTRAL QUEENSLAND?

M.N. Hunter, Agronomist, Biloela Research Station

Few reports have shown that economic dryland sunflower
production in Central Queensland has been limited by any nutritional
factor. This situation is probably a reflection of the paucity of
our lknowledge of the crop rather than being indicative of the
pioneering potential of the plant in a nutrient deficient environment.

However, as our knowledge of sunflower performance in
this region increases, the important role that certain elements have :
in influencing crop productivity will be recogmized. Hopefully, our
expertise will develop to a level that will allow us to pick those
nutritional factors that influence crop productivity out of the c
environmental stress basket. The detailed study of these factors
‘and how they affect sunflower growth will give us the meams of
assessing the potential productivity of a particular environment and
promote the development of an appropriate sunflower fertilization
programme.

Underlying the development of any crop fertility research
programme is the need to consider the basic relationships of the
important enviromnmental factors and crop performance, and how these
relationships compare with results from elsewhere. The extent to
which existing knowledge can be extrapolated and used to explain
productivity in this region needs to be established. The nutrient
supply characteristics of the soils of the region, the reaction of
the plant to the soil nutrient supply conditions and the way the
reaction is modified by other factors, principally climatic, need
to be documented,

Diagnostic aids of soil analyses, pot experimentation
and tissue analyses may be developed concurrently to allow a fuller
appreciation of nutrient supply potential of the soil. Sequential
rlant sampling and component analyses, both chemical and physical,
under varying degree of climatic and nutritional stress will lead
to a better understanding of crop nutrition dynamics.

It is expected that, as the relationships of environ-
mental inputs and consequent crop productivity are better understood
with sunflower in this region a fertilizer key will be developed.
Turned by some basic information on paddock characteristics, weather
variability and soil moisture the key will open the way to the
rational implementation of a farm fertilizer programme.

Like all higher plants sunflowers have the need for a
number of essential elements. The complete absence of any one of:
these from the plant's environment precludes normal development.
Sunflowers are not known to have any specially adapted nutritional
aliribute, although some advantage may lie in its tap rooted
character, compared to the more diffuse root system in monocots.

The plant is known to exhibit very rapid potential
growth rates despite having a Cz metabolic system, but to sustain
such rates large quantities of water and nutrients are needed.
Water use efficiency of the plant is comparable to other Cj'species
and there is no indication that it is any more efficient than other
crop species in utilizing mineral nutrients.
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The harvest index of the crop is about 30% and this value
does not seem to be greatly influenced by soil fertility. However,
values exceeding 40% have been recorded in winter sunflower crops on
the Darling Downs and what this implies in the redistribution of
nutrients and the efficiency of nutrient use needs to be examined.
Efficient nutrient use may be an important aspect in non fertilized
environments.

The reaction of sunflower to soil P may be similar to
the reaction of wheat and if this is true then much of the wheat
work on P nutrition in Central Queensland may have relevance to the
nutrition of sunflower. Few comparative data on sunflower fertilizer
use and use by other crops have been seen.

Yield ceilings on existirg cultivars seem to exist at
about 4.5 t ha=1. Provided major constraints are removed 3 ¢t ha~"
crops appear quite realistic under farm conditions.

The relationship developed in Fig. 1 for both P and N,
of yield against recommended fertilizer use in experimental and
commercial plantings throughout the world indicates that the crop is
responsive to both elements, and that at current Australian prices
for P and N the economic return in using a unit of either element
is similar, up to a maximum of S50 kg P and 180 kg N. The intgrcept
on the P vs yield axis indicates that yields below 1.02 t ha” ' may
be expected without using fertilizer P. Similarly the iqtercept on
the N vs yield axis suggests that yields below 1.7 t ha  may be
expected without using fertilizer N. Obviously this inference is
far too simplistic since many other factors that influence yield at
a particular site may alter the intercept. However, these yields
are well above those that age currently considered economically
attractive (e.ge, 0.7 t ha ). It is conceivable that both the
extractive ability of the plant x nutrient-supply dynamics of the
soil are able to maintain yield at these low levels, without the
input of fertilizer. Thus in an environment where water determines
to such a large extent cropping potential, the use of fertilizer
may not be warranted. The answer to this important question can
only be giwen after relevant research work has been completed.

5b.  WEED CONTROL IN SUNFLOWERS

W.H. Hazard, Senior Agronomist ard S.J. Bath, Experimentalist -
Biloela Research Station.

Introduction

Sunflowers are sensitive to weed competition during the
early stage of growth. Yield reductions of up to 60%, as a result
of weed competition, have been recorded in the northern hemisphere.
There are no quantitative data from Australian production areas on
the effects of weeds on yield. '

While sunflowers are capakle of competing with weeds
while they are growing actively, they fail to develop vegetative
ground cover sufficiently early to prevent establishment of weeds.
The critical stage to maintain the crop in a weed free condition
is during the first 4 to 6 weeks.

Tall-growing weeds late in the season can cause a
harvest problem. The problem may be accentuated in a season with a
wet finish, resulting in the crop foliage drying out more slowly
and delaying maturation of the seed.






