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From the Chairman 
The Industries Assistance Commission will report to the Federal Government by mid December 

on whether our Industry should receive short term assistance in 1 984 while the longer term issues 
confronting us are assessed and acted upon. 

The A.D.F.A. presented a major submission to the Commission. The submission defines im
mediate difficulties faced by growers and the reasons for those difficulties. It also discusses the vary
ing financial position of growers, with special reference to the desperate position faced by new en
trants; growers with low equity in their properties; and those on properties incapable of achieving effi
ciency of production. 

The A.D.F.A. submission presented a package of measures aimed at achieving a holding position 
for the Industry while the long term issues are tackled. A full list of these requests is elsewhere in this 
journal. However, the emphasis is placed on maintaining a stable Industry from which p ractical adjust
ment steps can be taken. Holding this position is of immediate concern and adequate f inancing and 
family support measures are central to the A.D.F.A. requests. 

Declaration of the eligibility of the Dried Fruits Industry for the special assistance provisions of the 
Rural Adjustment Scheme would allow greater access to carry-on finance and family support 
measures. 

Financing unsold stocks in periods of high world stocks and slow sales will always be required 
and is being addressed through the A.D.F.A.'s pursuit of extending the Corporation's powers to bor
row on all fruit offered to it for refinancing. Provision of a Government guarantee for the value of the 
crop closely related to underwritten value will provide the security required to achieve an improved 
cash flow to growers. 

Production underwriting has the potential to be of real assistance if amended to meet its original 
objective of providing a measure of support to growers in years of sudden market collapse. The 
A.D.F.A.'s request is for a guaranteed minimum price for seasons 1982, 1983 and 1984 of 95% of 
the three year average, instead of the existing 90%. This increase in the underwritten value would 
mean a significant payment to growers of 1982 Sultanas when this variety is finalised in 1984. A se
cond but important benefit of this increased underwriting level would be the greater security to 
lenders, and when combined with other assistance sought would guard against over-reaction by 
financiers to the present difficulties facing the Industry. 

The written submissions and personal evidence provided at the public hearings by individual 
A.D.F.A. growers made an excellent contribution to the Commission's understanding of the problems 
facing our Industry. 

The recommendations of the I.A. C . to the 90 day inquiry are anxiously awaited and will set the 
scene for the continuing inquiry next year. 

The long term issues will include devising a method to reduce our dependence on poor return ex
port markets, including the benefits and problems associated with a market entitlement scheme reap
praised, and other methods aimed at more closely matching production with profitable outlets. 

The financial position of an individual grower can be improved by increased efficiency in produc
tion , but for many this will be dependent on assistance to achieve application of better technology 
and farm build up. There is also an obvious conflict between achieving greater production per hectare 
and reducing the total tonnage to be marketed by the Industry. It is obvious that if the total area 
presently under production was to achieve production gains then our marketing problems would be 
compounded and return to per tonne even lower. 

The stimulus that will encourage a reduction in total Dried Vine Fruit production is the key to an 
economically viable position for the continuing Industry. Vine pull schemes, area redevelopment, reg
istration of vineyards, control of plantings, may all have some part to play. Area redevelopment and 
the search for alternative crops must be accompanied by more flexible irrigation opportunities if the 
present infra-structure of our main producing districts is to be maintained. 

This is a time for creative thought in the interests of all involved within the Dried Vine Fruit In
dustry, including the communities which are so dependent on Dried Fruit earnings. 

The import of Dried Vine Fruits, Tree Fruits and Prunes threaten the very existence of the 
Australian Dried Fruits industries. The A.O.F.A. believes it is essential to maintain the Australian 
market for Australian producers. Unfortunately because of our high cost structure, Australian fruit is 
not as competitive on export markets as we would like but it is essential to the maintenance of our 
growers, their families, and the communities within which they live to prevent the entry. of cheap im
ports. This problem is being tackled on a whole Industry basis and representations have been made 
to Government seeking restricted entry, licensing of importers, more effective quality standards for 
imports, and a countervailing duty on Vine Fruits imported from the E.E.C. 

The countervailing duty recently applied to the import of certain cheeses from the E. E. C . led to a 
revision of E. E. C. policy in regard to the export of cheese to Australia. The need to keep faith with our 
Government's representations to the E. E. C. has led to the cancellation of the Industry's proposed im
port of further Currants. 

The recent finalisation of 1 982 Currants completed the first full operation of the Statutory 
Equalisation Scheme on any variety. In line with the long time policy to review the complete operation 
from the Department of Primary Industry, to review the administrative operation of this Scheme. Aris
ing from this meeting recommendations have been made to Government to stream line equalisation 
without effecting ultimate equity to growers. 

The build up in World stocks of Sultanas, and Currants falling World prices, and cheap imports 
provide little joy for our Industry in the approach to Christmas. 

I hope that Government action following the I.A.C. short term recommendations will accom
modate the A.O.F.A.'s major requests and provide some relief to our immediate problems. With this 
hope in mind I wish you a Merry Christmas and a Happy New Year. 
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from 1.3 .83 to 31 .10.8 

Committed orders (packed tonnes) 
Australia ............. . 
New Zealand . . . . . . . . . . . 
U.K., Ireland ............ . 
Continent (including Malta, Israel and 

Scandinavia) ........... . 
Canada ...........•..... . .. . 
Japan ....•.... . .......... . . 
Other ....... . ............. . 

TOTAL .... • ............. 

Delivered .................. . 
Committed, undelivered .. . . . ... . 
Uncommitted . .... 

TOTAL ADFA PACK* . 

• includes carry-in 

Committed orders (packed tonnes) 
Australia ........ . .. . . . . . . . . 
New Zealand . . . . . . . . . . . . . . . . 
United Kingdom ........ . 
Continent . .. . ............... 
U.S.A./Canada ........ . . .. .. . 
Japan ........ ... . ...... . ... 
Other .............. . .. . . . . . 

TOTAL ... . ... . . . . 

Delivered .. ... 
Committed, undelivered . 
Uncommitted .... . . 

TOTAL ADFA PACK . . 

Committed orders (packed tonnes) 
Australia ... . ....... .. .. .... . 
Export ........ .. ....... . .. . 
Uncommitted ................ . 

TOTAL ADFA PACK .. .. . . . . . 
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VINE FRUITS 
Currants 

3,321 20,431 
348 4,151 

6,527 

1 20,114 
587 11 ,602 

4 1,355 
52 6 ,594 

4,313 70,774 

3 ,049 51 ,414 
1,264 19,360 

145 12,826 

4,458 83,600 

69 12,291 

TREE FRUITS 
Apricots Peaches 

1,098 53 
84 20 

41 
45 1 
70 

39 

1,336 115 

1,281 111 
55 4 
71 21 

1,407 136 

PRUNES 
Season 1981 Season 1982 

2,806 1,004 
189 43 

10 

3 ,005 1,047 

154 

17 

171 

140 
31 

171 

Pears 

28 
10 
38 

76 

76 
76 
76 

152 

Season 1983 

794 
113 

1,913 

2 ,820 

WORKERS 
COMPENSATION 

~ 
~ Workers Compensation insurance is com· 
~ lsory by law in each State. Any person, com· 
~ y or other organisation which employs peo
('11 must effect this insurance with an approved 
';115 rer. Over the past few years there have 
be significant increases in premiums in all sec

tt ~p.R'ftors f business, none more so than fruitgrow-
- '\.' ~· in he reasons for these increases can be 

Raisins 

3,216 
454 
632 

9 
374 
370 

91 

5,146 

3,717 
1,429 
2,394 

7,540 

3,686 

est summarised as follows: 

a. Increases in benefits due to injured 
workers. 

b. Higher court awards for seriously injured 
workers. 

c . Greater awareness by the worker of his 
riahts to make a claim. 

a. Uiminishing insurance market willing to 
write this class of insurance. 

The need for workers compensation depends 
on whether the grower, as an employer, 
employs the worker. A worker is defined as: 

"Any person (including a aomestic ser
vant) who has entered into or works 
under a contract of service or appren
ticeship or otherwise with an employer 
whether by way of manual labour, clerical 
work or otherwise and whether the con
tract is expressed or implied is oral or in 
writing." 

If the job or position is undertaken by a coro
tractor there may not be a need for the 
grower/employer to effect workers compensa
tion insurance. If a contract is arranged then the 
grower. 

• Has no control over hours worked or how 
the work is performed . 

• Does not have a regular pay day and tax is 
not deducted from the payment. 

• Does not possess disciplinary powers or 
power to delegate the contractor to do 
work other than than for which is was con
tracted . 

An example of a contract would be where the 
contract has been arranged for the picking of the 
fruit on the above conditions but the contractor 
supplies his own equipment and a price is 
agreed for the contract. In these circumstances, 
the contractor, who would then be responsible 
for the completion of the contract would be re
quired to carry his own insurance or, if he 
employs labour, would be compelled by law to 
arrange workers compensation insurance. 

If the contractor aoes not carry this cover, but 
continues to employ workers, then liability incur
red as a result of injury to the worker, would fall 
back on the principal, viz the grower. Therefore 
if a contractor is hired it is imperative for the 
grower or any other principal to ensure that writ
ten evidence of workers compensation in
surance is produced and that the grower/prin
cipal is suitably indemnified under that policy. 
This evidence can be in the form of a copy of the 
policy or a certificate of currency produced by 
the contractor's insurance company. 
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I.A.C.INQUIRY 
The Dried Vine 
Fruits Industry 

As part of the I.A. C. inquiry into the Dried Vine 
Fruits Industry, public hearings were held in 
Mildura on the 27th and 28th October, 1983. 
Submissions were presented by 24 individuals 
or groups. The October hearings dealt only with 
short term aspects of the inquiry, that is 
measures of assistance for the 1984 season. 

The A.D.F.A. presented a substantial submis
sion of 90 pages, including supportive statistics 
and commentary on Industry operation. The 
A.D. F. A.'s submission dealt with measures aim
ed at maintaining a holding position within the In
dustry, while awaiting the more precise long 
term appraisal of the Industry. The following re
quests were made, with the A.D.F.A. emphasis
Ing the need for immediate cash support to 
t~rowers: 

-The A.D.F.A. requests the continued opera
tion of the Australian Dried Fruits Corpora
tion in its present field of activity. 

-The A.D.F.A. recognises the need for the 
Dried Vine Fruits Industry to adopt an effec
tive means to rationalise the production of 
Dried Vine Fruits and requests that the At· 
tomey General prepare an opinion on the 
ability of the Australian Government alone, 
and of the Australian Government acting 1n 
unison with the States, to provide a legally 
secure two pool entitlement scheme for 
Dried Vine Fruits. 

-The A.D.F.A. requests the Australian 
Government to vigorously defend 
Australia's position in European Dried Vine 
Fruits markets. 

-The A.D.F.A. requests that both the Federal 
and Victorian Government abandons the 
imposts of the Wine Industry because of the 
detrimental effects on the incomes of Grape 
Growers. 

-The ~.D.F.A. requests the following holding 
measures: 
(i) Immediate cash support to those 

Growers unable to meet their family 
support needs. 

(ii) Provision of funds through the Rural 
Adjustment Scheme to provide and 
maintain essential plant and produc
tivity. 

(iii) the continued supply of irrigation 
water in a manner which will not 
cause long term increased charges 
to irrigators, nor upgrading of the ir
rigation systems. 

-The A.D.F.A. requests that short term 
assistance to the Dried Vine Fruits Industry 
be aimed at maintaining a holding position 
within the Industry while the more precise 
long term appraisals of the Industry results 
in policies to meet specific and defined aims 
in regard to reconstruction of the Industry. 

-The A.D.F.A. requests the Rural Adjustment 
Scheme provision for debt reconstruction 
be made more freely available to Dried Vine 
Fruit Growers. 

-The A.D.F.A. requests a greater co
ordination of the RAS agencies and the 
Department of Social Security to ensure that 
adequate family support is proved to needy 
Growers. 
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-The A.D.F.A. requests that the Rural Adjust· 
ment Scheme agencies adopt a higher pro
file by promotion with Growers and 
organisations offering finance to Growers 
and provisions of the Rural Adjustment 
Scheme. 

-The A.D.F.A. requests that the Underwriting 
Scheme be amended to provide real securi
ty to Growers against sudden, large falls in 
prices. 

-The A.D.F.A. requests that the Dried 
Sultanas Production Underwriting Act be 
amended to provide a guaranteed minimum 
return for season 1982, 1983 and 1984 of 
95%. 

-The A.D. F. A. requests that the Dried 
Sultanas Production Underwriting Act be 
amended to provide a guaranteed minimum 
return on a return to Grower basis. 

-The A.D.F.A. requests that the administra
tion of the Dried Sultanas Production Under
writing Act be improved to provide more 
prompt support to Growers by use of the 
provisions within the Act to: 
(i) Use estimates of the aver return for 

the prescribed season. 
(ii) To make interim advance payments. 

-The A.D.F.A. requests amendment to the 
Australian Dried Fruits Corporation Act 
1978 to allow the Corporation to accept 
control of all Dried Vine Fruits for the pur· 
poses of providing finance regardless of the 
market for which the fruit is destined. 

-The A.D.F.A. requests the Government to 
issue a guarantee for the provision of 
finance on the basis of undelivered stocks 
of 1 983 Dried Vine Fruits on hand as at 
January, 1984. 

-The A.D.F.A. requests the Government to 
provide funds for the financing of 
undelivered stocks of 1983 Dried Fruits as 

AUSTRALIAN DRIED FRUITS 
CORPORATION REPORT 

Export orders for 1983 Australian dried 
sultanas at the end of September, 1983, were 
50,300 tonnes. Making allowances for 
domestic sales and further export sales it is 
estimated that the carryover at March 1 st, 
1984, will be around 10,000 tonnes. As there is 
some confusion regarding the term "export 
orders" it is stressed that this refers to total ex
port orders written but not necessarily shipped 
at the end of September. The 1983 export per
formance is, therefore, very similar to that in the 
1982 Season. The question naturally arises 
"what can be expected in 1984?" In order to 
answer the question the world situation must be 
surveyed. 

The Northern Hemisphere's crop of sultanas 
has now been harvested and a summary of the 
world sultana/TSR availability for the period en
ding August, 1984 is shown:-
1983 Northern Hemisphere 

Crop . . . . . 634,000 tonnes 
1982 Northern Hemisphere 

Carryover• . 55,000 tonnes 
1984 Southern Hemisphere Crop 

Estimate . . . . . 95,000 tonnes 
1 983 Southern Hemisphere 

Carryover Estimate. . . 1 0,000 tonnes 

at January 1984, on an interest free basis 
as a special assistance measure to the 
Dried Vine Fruits Industry. 

-The A.D.F.A. requests that its exemptions 
under the Trade Practices Act be confirm
ed. 

-The A.D.F.A. requests that Statutory 
Equalisation be continued. 

-The A.D.F.A. also requests that Statutory 
Equalisation be refined in operation and the 
Dried Vine Fruits Equalisation Act amended, 
where required . 

-The A.D.F.A. requests that all imported 
Dried Vine Fruits meet the same quality 
standards as required by Australian 
Packers. 

-The A.D.F.A. requests that only existing 
licensed Pakcers be granted permits to im
port Dried Vine Fruits be increased. 

-The A.D.F.A. requests that the tariff apply
ing to Dried Vine Fruits be increased. 

-The A.D.F.A. requests that the Equalisation 
Act 1982 be amended to impose levy upon 
all Dried Vine Fruits sold within Australia 
regardless of their origin. 

-The A.D.F.A. requests the implementation 
of a national scheme of registration of ali 
grape plantings. 

-The A.D.F.A. requests a moratorium on new 
plantings of grapes until long term produc
tion can be evaluated. 

-The A.D.F.A. requests the development of 
wine utilisation surveys for each region, and 
co-ordinated nationally. 

-The A.D.F.A. requests a national and all 
variety approach to the setting of minimum 
prices for wine grapes. 

The long term aspects of the inquiry, including 
restructuring of the Industry and ongoing sup
port measures, will be covered in the next public 
hearings, probably to be held in mid April, 1984. 
1984. 

TOTAL AVAILABILITY . . . 794,000 tonnes 
(Metric) 

• Disregards 1981 Greek Carryover. 
As world demand is approximately 650,000 

tonnes a year, the world faces a surplus of some 
144,000 tonnes. The U.S.A. 1983 crop of 
TSRs is estimated at 285,000 tonnes and 
resulted in swift action by the U.S. Industry and 
Government to maximise export sales. The price 
of TSRs in major markets has been reduced by 
30% and the United States Department of 
Agriculture announced that it would make 
$US5,000,000 available for each of the next 
two years for promotion purposes. The U.S. ac
tion led to immediate price reductions by other 
major prOducing countries. South Africa, for ex
ample, announced a 23% reduction in export 
prices in October. 

The Corporation at its October Board Meeting 
decided that it must protect Australia's position 
in export markets and reluctantly reduced export 
prices of sultanas to a number of countries. 

Against this background of a world surplus of 
sultanas, exports of Australian 1 984 crop will 
face fierce competition which will mainly be price 
based. However, Australian dried fruit is highly 
regarded for its quality. Exports will, therefore, 
become increasingly dependent on quality- the 
challenge facing the Industry in 1984 is to pro
duce and process a crop of the highest possible 
quality standard. 

DRIED FRUIT NEWS 
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FIGURE 1.· Disease Cycle for downy mildew- Causative organism PLASMOPARA VITICOLA. 

The following article is taken from the April 1983 issue of "The Australian Grapegrower and Winemaker". 

Downy mildew: general principles of 
disease management 

Introduction 
It is of considerable advantage, . when for· 

mulating disease management programmes, to 
have some understanding of the life cycle of the 
causative organism and the way in which infec· 
lion takes place. By relating pathological symp
toms of the disease, in the vineyard, to the 
organism's life cycle, a management programme 
can be formulated which will provide a suitable 
level of control for the required situation. 

This article features aspects of disease 
management for downy mildew, with particular 
emphasis on the significant features of the 
disease, relevant to management control. 

The causative organism of downy mildew is 
Plasmopara viticola, a fungus belonging to the 
more primitive group of moulds. Synonyms of 
the name downy mildew include peronospora, 
false mildew, leaf fall disease and leather berry 
disease. 
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Max A. Loder and Andrew J. Markides 

Brief history 

History ot aowny mildew on European grapes 
(Vilis vinifera) is closely linked with that of 
Phylloxera. After it was found that most 
American species of Vilis were resistant to the 
insect, importation of American species of root
stock material was the obvious answer to the 
problem. It seems likely that some of the cuttings 
or rootlings from America carried spores of the 
parasitic fungus Plasmopara vi ticola which is 
also native to North America. Natural selection 
over many thousands of years has made the 
North American native grapevines highly resis
tant or tolerant to Plasmopara viticola. The 
European vines (Vinifera sp) , however, had no 
resistance at all. The irony of it all was that the 
answer to one "imported problem" had just been 
found {Phylloxera) when another problem, 
downy mildew, appeared. 

The accidental 1mportat1on seems to have hap
pened to Southern France in the year 1878. 
From there it spread fairly quickly to the other 
vineyards of Northern Europe. Because it is a 
typical wet weather disease, the Mediterranean 
regions, with their dry summers, were much less 
affected. 

Characteristic features of Plasmopara ·vi ti
cola 

Life cycle 
Figure 1 gives the life cycle of Plasmopara 

viticola. Note that sexual reproduction is i n
i tiated in the irifected plant tissue. The sexual 
spore, the oospore, is produced from the mating 
of the oogonium (female cell) and the antheri
dium (male cell). In the case of the leaf tissue, 
once the leaf is deposited onto the ground, 
decay occurs and the sexual spores are relased. 
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When conditions are favourable, the oospores 
germinate, leading to hyphal development. From 
the newly developed hyphae, asexual reproduc
tion is induced with the formation of sporangia 
(asexual fruiting bodies) containing zoospores 
(asexual spores). 

Once infection has occurred, asexual 
reproduction is generally faund on the auter 
side Q{ the injected plant tissue. Extensive 
hyphal development occurs with the formation of 
numerous asexual fruiting bodies (sporangia) . 
The sporangia, once developed, release the 
asexual spores (zoospores) which in turn infect 
more plant tissue upon germination. 

It is significant to note that Plasmopara viti
cola has evolved from water fungi. Sporangia, 
the asexual fruiting bodies, represent part of the 
adaptive mechanism the fungus has employed in 
surviving in the atmosphere. Importantly, the 
life cycle of the fungus still depends on the 
availability of water. The release of the 
flagellated zoospores from the sporangia is a 
reminder of the watery origin. Characteris
tically, the zoospore phase is the weakest link 
in the life cycle, i.e. the most promising 
phase for the control of the fungus. 

Significant features of the fungus' life cycle 
and symptoms of the disease 

During winter, the fungus hibernates on dead 
fallen leaves in the form of oospores (sexu~ 
spores). The oospores are formed toward the 
end of the growing season, within the leaves, 
often in great numbers. Unlike the summer 
spores (zoospores) oospores are very resistant 
to wetness, cold, heat and desiccation. The ger
mination of the oospores is triggered off by a 
moist soil environment combined with a daily 
average temperature of at least 8°C. The most 
favoured temperature for germination lies in the 
range 20-21•c. 

Upon germination, these soil borne sexual 
spores develop tubes which produce fruiting 
bodies (sporangia) at their tips. The time re
quired for this development can be as short as 
one hour. The formation of sporangia, containing 
the asexual zoospores, is vital to the fungus for 
reinfection. The sporangia, once mature, are 
thrown onto new leaf tissue by wind or rain 
where they release their zoospores. These 
flagellated zoospores must encounter a water 
film, over the leaf, to allow them to swim towards 
the stomata where, upon germination, they pro
duce a hyphal tube which enters the stomatal 
openings, initiating primary infection. Depending 
on temperature and stomatal contact germina
tion of the zoospores takes between three and 
ten hours. Note that under 8 o C and above 30 o C 
the zoospores will not germinate. 

This means that cold showery weather, ac
companied by blustery wind, is not inducive 
towards an infection . However , mild 
temperatures and steady rain or drizzle are ideal. 
The hypha which has penetrated the leaf 
through a stomatum soon branches off and 
grows further between the cells. This hyphal 
development within the host tissue (haustoriae) 
is capable of drawing nutrients from the plant 
cells. As a result of this, the plant cells suffer 
damage which produces a visible and 
characteristic symptom, the so-called "oil spot" 
which can be seen on the upper leaf surface. 
The lime span between leaf penetration by the 
hyphae and the appearance of oil spots is known 
as the incubation period. The length of the in
cubation period may be as long as 15 days in 
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cool weather or as short as five days in warmer 
weather. Local experience would be helpful to 
determine, as accurately as possible, the length 
of this incubation time; it is important to know, 
because treatment with semi-systemic 
fungicides will be effective if started before the 
end of incubation, i.e. before the appearance of 
the oil spot. 

In Australia it often happens that the weather 
changes abruptly from wet and humid to dry and 
hot. For the fungus this means a change for the 
worse and further development is arrested 
(oospores, the sexual spores, play an important 
role in the survival of the fungus under adverse 
conditions). The oil spot on the leaf dries up, i.e. 
the damaged cells collapse. The original oil spot 
turns into a clearly defined circular spot (approx 
10 mm diameter) which is filled with dead tissue. 
On vines which are exposed to wind the dead 
tissue may be blown out, leaving behind a hole; 
this gives the whole vine a characteristic ap
pearance. 

Presuming, however, that humid weather has 
continued at the time of primary infection, the 
parasitic fungus will develop inside the leaf to a 
stage of maturity which coincides with the pro
duction of the first major generation of summer 
spores (zoospores). This stage is identified by 
the appearance of a delicate snow-white "down" 
(mycelium) on the underside of the leaf. If ex
amined under the microscope, this mycelium 
consists of a fairly dense "forest" of tree-like 
sporangiophores, the spore carriers. Attached 
to the end of each sporangiophore is an egg
shaped sporangium (spore sac) which is only 
loosely attached and very easily dislodged by 
the slightest wind. For management purposes, it 
is important to realise that during this phase, an 
enormous number of spores are produced. Each 
sporangium releases 5-8 flagellated zoospores, 
all of which are capable of infecting new tissue. It 
is also important to note that sporangia! develop
ment, through the stomatal openings, is 
favoured by high relative humidity and 
temperatures of at least 1 2 • C (usually night 
periods). 

The summer infection cycle from zoospore 
germination to reinfection can repeat itself up to 
eight times during the season. 

VIne susceptibility 
As one would expect, not all vine varieties are 

equally susceptible to infection. Rootstock 
species and varieties are either totally immune or 
only slightly susceptible. None of the European 
grape varieties of Vilis vinifera are totally resis
tant but there are a few which are a little less 
susceptible than others (e.g. Rhine Riesling and 
Traminer). Within a vineyard made up of non
selected planting matenal (a population), there 
will be differences between individual vines of 
the same variety in regard to relative resistance. 
This fact offers the opportunity for the selection 
of highly resistant clones. The environment, 
especially the micro-climate, can increase the 

Climatic Type 
Mediterranean, with hot dry summers 

degree of susceptibility and the severity of an 
outbreak. Environmental factors include: 

(I) poor training and trellising; 
(II) potash deficiency; 

(Ill) Ill-balanced nutrition; in favour of nitro
gen. 

Needless to say that continuous poor weather 
(e.g. prolonged rain and mild temperatures) 
favours the disease greatly. 
Effect on the vine 

All green parts of the vine may be infected and 
destroyed; leaves, green shoots, petioles, inflor
escences and berries. Infection of the inflores
cences prevents the development of flowers 
and berries. If infection occurs after fruit set the 
berries will not come to maturity (leather ber
ries). The leaves fall off (hence the syn. leaf fall 
disease) and other organs likewise shrivel and 
drop. 

The economical effect may be summed up as 
follows: Depending on the time and the severity 
of the strike, the least affected vines will carry a 
much reduced crop of very poor quality, 
whereas the worst affected will suffer total crop 
loss. 

Because of the disastrous Influence on the 
carbohydrate balance of the vine, a downy 
mildew outbreak will be felt one or even two 
years after the event. Young vines suffer badly 
and may even die. 
Principles of control 

Control or management of the disease 
depends on a number of factors which are 
associated with the habitat. With downy mildew 
the aim is to prevent rather than to cure. This ap
plies at least in areas where the disease is well 
established, i.e. where, without spraying, an 
outbreak would be inevitable in most years. 
Weather conditions and development of the 
young shoot are good guides for the timing of 
the first spray in the season. At least three to 
four leaves need to be unfolded before an out
break is likely. Average day temperatures need 
to be above 8°C. A soaking rain (e.g. 1 o mm 
spread over two to three days) would initiate the 
life cycle of the fungus from the oospore stage. 
Spraying immediately after this constellation has 
appeared, i.e. immediately after the rain , would 
prevent an outbreak. 

In areas where an attack may occur only in ex
ceptionally wet summers (e.g. 1973/7 4) one 
can wait for the outbreak but the first spray 
should be applied at least before the end of the 
incubation period. This means that a spray 
should be applied after an extended rainy period 
of two to three days under mild conditions. 
Showers of rain combined with moderate wind 
(often associated in spring with cool westerly 
changes) are not likely to cause an outbreak. 
Macroclimate 

The liability of a vineyard to downy mildew out
breaks is closely related to its macro- and micro
climate. In Australia we may distinguish four ma
jor categories of climate which serve well to 
establish in bold outline this relationship. 

Liability to Downy Mildew 
Low 

Inland climate very hot during summer, little rain during 
summer Very Low 
Cool-humid with substantial summer rain (e.g. Southern 
Victoria, Tasmania) 
Warm-humid, with moderate summer temperatures and 
predominant summer rainfall (e.g. The Hunter Region, 
part of the East Coast of NSW and Victoria) 

High 

Very high 
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We understand that there are many vineyards 
in transitional climates in regard to these 
categories and the liability should be assessed 
accordingly. 

Micro-climate in a vineyard is dictated to 
some considerable measure by topography, 
aspect, trellising and soil management. 

Topography. Depressions are usually places 
with poor air-drainage and high relative humidity. 
As a result the leaves are taking longer to dry 
which favours infections. This is just one more 
reason to avoid such habitats for vine growing 
altogether. 

Aspect, e.g. slopes with an easterly aspect, 
have the advantage that the early morning sun 
helps to dry up the vines after rain and dew. 

Trellising should be designed to allow air and 
light to penetrate the whole canopy. One wire 
trellis with no foliage support can produce 
canopies which in profile are not unlike the 
shape of a bell. There are often several layers of 
shoots above one another falling over on each 
side of the wire. We can imagine how favourable 
the environment is underneath such a canopy 
for the development of diseases generally; it is 
dark; there is no air movement and the relative 
humidity is significantly higher than outside. 

Soli Management. Ground cover, soil struc
ture and moisture status in the top soil may pro
duce a micro-climate which is favourable for 
diseases and more specifically for downy 
mildew. 

Ground Cover, such as excessive weed 
growth underneath the vine rows, will increase 
the relative humidity of the air and prolong the 
moist atmosphere in the vine canopy by. com
parison with a bare soil; this will be aggravated 
where the trellises are low. 

Good soli structure implies high moisture 
holding capacity. This is, of course, a very 
desirable feature on the whole, but in regard to 
disease liability it may slightly aggravate th·e 
danger. 

Irrigation generally is a powerful intluence on 
micro-climate and more specifically on soil 
moisture. Obviously its potential ill-effect may 
either be compensated to some extent (e.g. 
good airflow underneath trellises) or compound
ed by other practices (e.g. poor trellising, over
head irrigation during warm nights). 

Vineyard hygiene does include most of the 
topics already mentioned. However, in the rather 
narrow sense its objective appears to be the 
avoidance of an infection by reducing the spore 
numbers to the lowest possible level. Total 
eradication of the fungus is elusory with present 
techniques. The hygiene measures should ob
viously fit into the whole management structure 
and they must be economical. For example, the 
shredding of cuttings after pruning is more 
quickly done and therefore more economical 
than the old practice of burning. Obviously it is 
not nearly as efficient in the reduction of spore 
numbers as is burning. But even burning has 
never been efficient enough to prevent an out
break in the following season when the climatic 
conditions favoured the disease. It would be in
teresting to study the relative probability of an in
fection in the presence of, for example, 1 o 
million spores compared with only 1 million 
spores. 
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So far we have discussed the likelihood of 
downy mildew outbreaks under different en
vironmental conditions, including those which 
are induced by management. By deduction you 
can arrive at preventative measures for your 
vineyard which may greatly reduce the likelihood 
of an outbreak and the costs for more direct con
trol. 

Direct control by spraying 
In the late 1870s fungicides of any kind were 

unknown. The story goes that the first one was 
discovered by Alexis Millardet of Bordeaux Uni
versity in 1882. He, whilst passing by a vine
yard, noticed that the vines near the boundary to 
his footpath looked healthier than those further 
inside. His enquiries revealed that the owner had 
"poisoned" the vines along the walk with a mix
ture of copper sulphate and lime to discourage 
thieves. A "little more" research on this clue and 
Millardet had developed the famous "Bordeaux 
Mixture", the first fungicide to be used against a 
plant disease. 

To this day, copper has remained amongst the 
inorganic chemicals, the cheapest and most ef
fective material against downy mildew. For ex
ample, one gramme of copper sulphate diluted in 
2,500 litres (555 gallons) of water is sufficiently 
poisonous to the zoospores to kill them. In prin
ciple then, we aim at poisoning the medium 
(water) in which the zoospores propel them
selves towards the stomata. 

Bordeaux mixture has been largely replaced 
by copperoxchloride which is easier to apply. 
But organic compounds have also been 
developed because after several decades of ap
plication, copper has become a toxic substance 
in many European vineyards. Retardation of 
shoot-growth and, more seriously, poor set (F. 
coulure des fleurs) can be the result. We in 
Australia need not be too concerned about this 
phytotoxic effect. Our spray programmes are 
rarely as intensive, nor have we been spraying 
for the same length of time as our Northern Euro
pean colleagues. Nevertheless, common sense 
dictates that the sprays immediately before and 
after flowering should be organic compounds 
(e.g. Captain, Mancozeb, Metiram, Zineb, etc.) 
which are not as cheap as copper, but as effec
tive and without the phytotoxic effect. 

Independent of the kind of spray, tne etrorts 
on control were until recently concentrated on 
preventing an infection. Once the infection had 
occurred more than half the battle was lost. 

However, a new era has begun with the arrival 
of the first systemic fungicides. The one 
specific against downy mildew is known under 
the name of "Ridomil Plus". It is really a mixture 
of the systemic fungicide metalaxyl and copper
oxchloride. It enables us to hit the fungus even 
qfter it has entered the stomatum. Further 
growth of the mycelium can be arrested. No 
doubt, this makes disease control much easier 
However, a word of caution may be allowed to 
dampen the over-optimistic. Another fungus, 
Botrytis cinerea, commonly known as grey 
mould, has become resistant to the semi
systemic fungicide Benomyl in some grapegrow
ing areas of the world. It is the first time that 
fungicide has been rendered useless in this 
way. 

The answer to this problem may well be not to 
abandon altogether the well proven surface 
fungicides but to integrate both groups. It seems 
to be logical to use the systemic type in every 
case where an outbreak has occurred due to 
negligence in the preceding weeks or months. 
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HAIL INSURANCE 
SCHEME 

The dried vine fruit tonnage for the 1984 
season will be minimally affected by the hail 
storm that hit Red Cliffs and Euston on Wednes
day, November 16th, 1983. 

The Red Cliffs Branch office was kept busy 
processing 138 claims against the A.D.F.A. Hail 
Insurance Scheme. 

A group of 32 assessors, drawn from ex
perienced growers, worked in pairs assessing 
the damage. In the excess of 2,000 acres were 
assessed with the majority in the Red Cliffs 
region. 

The cost of assessment was in the region of 
$5,500 and many assessors felt this figure was 
contributed to by growers submitting frivolous 
claims without proper self examination of their 
properties_ It is imperative to the maintenance of 
economical premiums that administration and 
assessment costs are kept to a minimum. 

Growers should determine for themselves 
whether an assessable loss has occurred on 
their property prior to requesting assessment. 
Assessable loss is a decrease in potential crop 
volume. If, in the grower's opinion, crop size has 
been depleted due to hail, he is warranted in 
having his property assessed, even where the 
loss may be minor, as the accumulative nature of 
the hail scheme provides for future hailloss&s to 
be added. 

Administrators invo1ved in the assessment pro
cedure have requested growers seeking 
assessment in future to refer to their original in
surance applications when filling out assessment 
requests. 
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Sulphuring Apricots 
by Adrian Dahlenburg Senior Research Officer (Post Harvest) S.A. Department of Agriculture 

Sulphuring of fruit for drying is essential to pre
vent the fruit from darkening during drying, 
storage and marketing. However it is part of the 
drying process which is often not well controlled 
and is subject to influences by environmental 
conditions. To do the best possible job of 

. sulphuring tree fruits, growers should be aware 
of the effects of environmental conditions on 
S02 levels and how they can be corrected as 
well as having a sulphuring system which 
reduces undesirable factors to a minimum. 

The legal limit of 3,000 ppm S02 content in 
dried tree fruits in Australia is adequate to en
sure a shelf life of 12 months under most condi· 
tions. However much of our dried apricot crop is 
delivered to the packing shed at levels far above 
and below this level. High levels cause problems 
with meeting local and overseas maximum limits 
and fruit with low levels darkens in the packing 
shed before marketing. 

Research is currently being undertaken to try 
and gain a better understanding of how S02 is 
taken up and lost by the fruit during the sulphur
ing and drying process. The final S02 level in 
dried fruit is the result of S02 uptake during 
sulphuring and S02 loss during drying. Both 
aspects are important and neither alone can be 
considered as the most important factor in 
sulphuring apricots. • 

Sulphur dioxide uptake occurs during the 
sulphuring procedure, but many factors can af
fect the uptake of sulphur dioxide. The two most 
important are length of time of sulphuring and the 
gas concentration during sulphuring. 

Accurate and consistent results in S02 uptake 
can best be achieved by using liquid S02 from a 
cylinder rather than burning sulphur. However 
the system does require a sulphuring chamber 
which is.gas tight and has a fan inside to mix the 
S02 gas with the air. When the fruit to be 
sulphured is sealed inside the chamber, suffi
cient S02 gas is released into the room in one 
large dose at the beginning of the sulphuring 
period. The dose rate for a good sealing 
chamber is approximately 5gm/kg of fresh fruit 
for good drying conditions and up to 1 Ogm/kg of 
fresh fruit for poor drying conditions. With liquid 
S02, the fruit should be adequately sulphured in 
4 hours. Besides being a more accurate and ef
fective method of sulphuring, it reduces pollution 
and irritation as the only time people come in 
contact with the S02 gas is when the door is 
open. 

Uquid S02 is more expensive to use than bur
ning sulphur and current costs for 70kg 
cylinders delivered to Waikerie is $1.52/kg plus 
cylinder hire of $2/month. At a dose rate of 
5gm/kg this is equivalent to $7 .60/ tonne fresh 
or approximately $40/tonne of dried apricots. 
Accurate dosage and sulphuring for a fixed 
length in a well sealed chamber will ensure 
growers of fruit coming out with consistent 
levels. 

Over the last 2 or 3 seasons a mechanical 
burner which uses burning sulphur has also 
been developed. At this stage there is no 
'standard' burner for sale but burners can be 
designed to suit particular applications. Variable 
burning rates and lengths of burning can be 
achieved and systems can be designed for multi
ple house applications. The mechanical burners 
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will give more reliable burn than traditional 
methods and the overall sulphuring procedure is 
less affected by winds, chamber locations and 
size. The cost of a burner made from stainless 
steel would be from $200 upwards depending 
on the size and number of houses it has to supp
ly. With mechanical burners, S02 uptake levels 
will be less consistent than with liquid S02 but 
still less variable than with conventional 
methods. 

With mechanical burners the sulphur chamber 
does not have to be sealed but a solid chamber 
with specific vents and a reasonably well fitting 
door are recommended. The use of plastic tents 
or chambers with flexible sides is discouraged 
as these can dramatically affect burning rates in 
relation to the wind conditions. Sulphur houses 
made from limestone blocks are easy to con
struct and resistant to S02 attack. Doors can be 
made from plastic sheeting or more desirably 
metal which is treated with special rust inhibiting 
paints. Gas tight doors for liquid S02 chambers 
can easily be made using a pump up tube type 
seal. 

If conventional sulphuring methods are used, it 
is important to remember that the sulphur should 
remain burning for the whole length of the 
sulphuring time and that S02 is lost again from 
the fruit soon after the burning sulphur is ex
tinguished. Current research indicates that the 
rate of loss of S02 from fruit placed out to dry at 
night or in the evening is high unless the weather 
conditions are very hot. If the sulphur house is 
fairly well sealed, less loss of S02 can occur by 
leaving the fruit in the sulphur house rather than 
placing it out to dry at night. However long 
periods of standing in the sulphur house can 
lead to increased juicing of the fruits, which can 
make removal of the dried fruit difficult if the juice 
spills onto the trays. 

Unfortunately there are no easy methods 
available to measure the level of S02 in the fruit 
after sulphuring; but assistance can be given to 
growers in this regard if they are setting up a 
new or improved system. 

Sulphur dioxide uptake by the fruit can be con
trolled to a fair degree of accuracy by using good 
equipment and proper management, however 
loss of sulphur dioxide during drying is by com
parison mainly beyond the control of the pro
ducer. The amount of S02 retained by the 
apricots during drying will primarily depend on 
the rate of drying during the first 36 to 48 hours 
after sulphuring. Weather conditions will have a 
major effect as well as the time of day when the 
fruit is put out to dry. During hot sunny condi
tions the drying rate is fast and up to 30% of the 
S02 taken up during sulphuring can be retained. 
However, under damp, cool conditions the per
cent retention can drop to 5% or less. Fruit put 
out to dry at night will not dry significantly unless 
the weather is very hot with a warm or hot wind 
blowing. Consequently S02 losses can be high 
with poor retention percentages resulting. 

In view of the uncontrollable nature of S02 
loss during drying, it is necessary to allow for 
this during the sulphuring phase. When it is an
ticipated that the weather conditions for drying 
will be hot and sunny, a shorter sulphuring time 
or lower dose will be necessary than for drying 
when the weather is proposed to be cool and 
cloudy. Similarly a slightly higher dose or longer 

sulphuring should be given to fruit which is to be 
placed out to dry in late afternoon or night than to 
fruit which is to be placed out early in the day. 

Producers should also be warned about the 
misapprehension that 'you can't have too much 
S02 in the fruit' . High levels of S02 means that 
the fruit has to be left standing in the shed until 
the level drops below the legal limit for the 
designed market. This can be very inconvenient 
for packers, but more importantly the initial S02 
level after drying sets the point at which darken
ing commences. Dried apricots will commence 
darkening when they have lost approximately 
%'s of their original S02 content or at 800 to 
1,000 ppm, whichever is the higher. Conse
quently growers who produce fruit with S02 
levels of 5,000 to 6.000 ppm can expect this to 
start darkening at 1,800 to 2,000 ppm which is 
only just below the legal limit for many countries. 
Packers have no latitude to work with such fruit. 

Research into various aspects of sulphuring is 
continuing under a grant from the Dried Fruits 
Research Committee and I acknowledge their 
support for this important work. Within a few 
years we will have a better understanding of the 
rates of S02 loss during standing in a sulphur 
house and during drying. We hope then to be 
able to make more precise recommendations to 
producers so that dried apricots with a more 
consistent S02 content can be produced. 

Small Thoughts 
Don't Relax With Prunes 
In the light of the relatively static demand for 

prunes over the last few years and the swing by 
consumers to the cheaper medium grade, the 
Prune Growers Association, A.D.F.A. and 
Southern Packers commissioned Frank Small 
and Associates to conduct a comprehensive 
consumer survey of the prune market. 

Sarah Styles, account executive with Small 
and Associates presented her findings at a 
meeting of the A.D.F.A. Prunes Committee in 
Wagga. 

By establishing current behaviour it is possible 
to determine: 

1 . The best marketing action to get prune 
eaters to consume more, and 

2. The most likely action to convert present 
non-prune consumers. 

The overall aim is to boost the total market 
size. In summary the survey found: 
- The incidence of frequent consumption and 

purchase is low. Consumption - 29% of the 
population eat prunes. 31 % of prune eaters 
are frequent consumers. 

-Heavy buyers and eaters are the older 
segments of the population. Predominantly 
female. 

-The product in real terms is eaten basically as 
a dried fruit - extended usage in cooking is 
limited. 

-The "prune" as a food product is generally un
familiar to the population. Many consumers 
were unaware that prunes are a dried plum. 

- Purchasers are generally unfamiliar with the 
price, grades and types of prunes. 

-The product imagery of prunes is very 
favourable as a natural, unprocessed, good
for-you-type product. Although there are 
clearly connotations and overtones of the pro
duct as a laxative. 
The Prunes Committee is at present consider

ing the report and its recommendations and will 
be meeting in February 
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NEW DRYING OIL EVALUATED Some references were made to the distinctive 
odour of Polymuls, but one grower observed the 
odour was not unpleasant and disappeared after 
drying. By lan Macrae, Department of Agriculture, Mildura_ 

During the 1982/83 harvest, the A.D.F.A. 
Production Problems Committee undertook a 
field evaluation of a new modified food oil for its 
suitability as a grape drying oil. In a preliminary 
trial last year, the product to be marketed as 
Polymuls G.D.O., showed promising results as 
an alternative to existing oils. 

The field evaluation was conducted to assess 
the performance of Polymuls compared to t.he 
tallow-based oils in common use, under a wide 
range of conditions. 

Evaluation Methods 
Eleven growers participated in the evaluation, 

representing the '3unraysia and Robinvale dis
tricts. Six growers trellis dried fruit and five rack 
dried. 

For the evaluation each grower was supplied 
with sufficient Polymuls to produce at least one 
bin of dried Sultanas. The normal commercial oils 
used by growers were used as a comparison. 
Growers prepared both emulsions at the 
strengths used normally, and determined their 
own date for the commencement of evaluation. 
Starting dates ranged from 1 9th February to 
1Oth March. 

Samples of fruit were taken at four day inter- • 
vals to assess the moisture losses of treatments 
from each block. 

Results 
The occurrence of rain during the evaluation 

period affected each of the eleven trials in dif
ferent ways, due to the different starting dates, 
drying methods and localities. However, since 
each trial was a comparison of two emulsions 
under similar conditions, comparisons could be 
made for a wide range of situations. 

(i) Moisture Loss/Drying Rate 
The table shows a summary of the drying per

formance of Polymuls compared to the control 
oil emulsion for all trials. The drying performance 
is measured by the percentage of trials with 
Polymuls treated fruit showing a greater drying 
rate than the control emulsion treated fruit. 

Days after % trials with 
trial Polymuls ahead in 

commenced drying rate 

4 40 
8 60 

12 77 
16 85 

Over the first 4 days it was apparent that Poly
muls tended to dry fruit at a slower rate than the 
control emulsion, i.e. 60% of trials. From 8 days 
on, Polymuls dried fruit at a greater rate than the 
control emulsion in more trials. Analysis of final 
moisture contents before finish drying showed 
negligible differences. 

When the results were divided into the drying 
system used (rack or trellis), two effects were 
observed. 

With trellis drying, the initial slower drying rate 
of Polymuls treated fruit was more pronounced 
in the first 4 days than that shown in the table 
above. In fact, the trellis dried fruit treated with 
Polymuls had a greater drying rate than control 
treatments in only 17% of trials. After 4 days, 

DRIED FRUIT NEWS 

however, the rate of drying of Polymuls treated 
fruit exceeded that of control. 

As a contrast to the trellis drying results, fruit 
treated with Polymuls dried at a greater rate on 
75% of trials using the rack drying system over 
the first 4 days. 

(ii) Quality 
In all trials except one, fruit quality assessed 

on the 'Crown' grade system were identical bet
ween Polymuls and control emulsion treated 
fruit. 

The one trial to register a difference resulted in 
the Polymuls treated fruit obtaining a one-crown 
higher grading than control, and lighter colour. 

No deductions were made for any sample. 

(iii) Grower assessments • 
The most frequent response from growers 

was that the Polymuls emulsion performed 
equally well as the control emulsion. Three other 
comments indicated that the growers believed 
that at some stage of drying Polymuls performed 
better than control. 

No comments suggested that Polymuls was in
ferior to the oils used as a comparison. 

Conclusion 
Polymuls G.D.O. will be available for rack and 

trellis drying in the near future . The field evalua
tion of this product revealed no problems with 
respect to mixing, stability, performance under 
wet or dry conditions, at high or low rates, in 
trellis drying or rack spraying situations, or in 
final fruit quality. 

The slower initial drying rate on trellis dried 
fruit was overcome by a greater rate of moisture 
loss following this period. 

Some further work will be required to assess 
the storage and shipping characteristics of Poly
muls treated fruit. 

As one grower concluded appropriately, the 
success of Polymuls in the market place 
depends not only on its fruit drying performance, 
but on the price of the product relative to alterna
tives and marketing disciplines. 
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Limitations of Pre-Plant Fumigation 
'Jy A. R. Harris, Citrus Demonstration Farm, Lingling, Hunan Province, People's Republic of China. 

Nematodes are important parasites of grape
vines, citrus, vegetables and stone fruits, par
ticularly in the Murray Valley irrigation areas of 
southern Australia. 

Infested soil is often fumigated before plan
ting, particularly in nurseries, but how effective 
is this expensive practice for controlling parasitic 
nematodes? 

Application Rates 
In Australia, pre-plant fumigants are usually ap

plied at low rates compared with rates used in 
other countries. Mr Adrian Harris, formerly of the 
Sunraysia Horticultural Research Institute, lrym
ple, conducted two experiements at Mildura bet
ween 1979 and 1982 to find out whether new 
chemicals or higher application rates could give 
better control of nematodes than current prac
tices. Nemacurt, a systemic nematicide, was 
compared with three fumigants. The work was 
partly funded by the Dried Fruits Research Com
mittee. , 

1979 Experiment 
In the first experiment, a nursery site on sandy 

soil, with a history of root-knot nematode pro
blems, was treated with four different nemati
cides (Fig. 1 ). Tomato seedlings, which are very 
susceptible to root-knot nematodes, were then 
planted to detect how many nematodes survived 
the chemical treatments. 

After three montns the tomato plants were 
pulled up and their roots assessed for amount of 
galling (swellings caused by nematodes) (Fig. 
2). 

Results indicated that all nematicides reduced 
nematode infections, but no nematicide com
pletely eradicated root-knot nematodes. The 

. single application of Nemacur at planting pro
tected young plants from nematodes , but later 
nematode infection was indicated by small galls 
on younger roots at harvest. In untreated control 
plots, both yield and size of tomatoes were 
greatly reduced. 

1980 Experiment 
In an attempt to improve nematode control the 

same nematicides were applied (Fig. 3) at higher 
rates on a different site. The soil was a sandy 
loam, infested with citrus nematode, as well as 
root-knot nematode (Fig. 4). 
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Table 1. Amount of galling on tomato roots after soil fumigation. 
Treatment Application rate Application Root 

(litres/hectare) method gall 

Control 
D·D# 
Edafume# 
Telone II# 
Telone II 

Nemacur P# 
Nemacur P 

• Root gall index: 

(no chemical) 
450 
90 

.450 
225 plus 225 

20.6 
20.6 plus 20.6 

0 =no galls 

Injected 
Injected 
Injected 
Injected 
2 applications injected, 
2 weeks apart 
Watering can 
2 applications with 
watering can, 5 weeks apart 

#Trade name 
1 = 1-24% of roots galled 
2 = 25·49% of roots galled 
3 = 50· 74% of roots galled 
4 = 7 5-1 00% of roots galled 

index • 

3.9 
1.6 
1.0 
0.7 
0.2 

1.1 
0.1 

Table 2. Nematode Infestation of tomato and grapevine roots after soil 

Treatment 

Control 
D·D 
D-D 
Edafume 60 
Edafume 60 
Telone II 
Telone II 
Nemacur P 

fumigation. 
Application rate 
(litres/hectare) 

no chemical 
768.5 
922 
120 
150 
450 
540 
22 (2 applications 
in 1980, 2 applications in 
1981) 

Tomato 
root gall 
index• 

3.7 
0.8 
0 .3 
1.3 
1.2 
1.2 
0.8 
1. 7 

• Root gall index - see Table 1 

No. of nematodes/5g 
of vine roots 

Root-knot 
nematode 

6 .8 
1 .1 
1.2 
1.0 
1.5 
1.1 
1.1 
0.3 

Citrus 
nematode 

636.2 
7.6 
5.6 

14.6 
59.0 
16.6 

7.5 
18.7 
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FIG. 2. Tomato roots showing galls caused by root-knot nematodes. Left - Severely galled 
roots from untreated soli; Right - Healthy roots from soil fumigated with Telone II. 

Tomato seedlings were planted to detect root
knot nematode, as in the 1979 experiment. In 
addition, Sultana vines were planted to detect 
both root-knot and citrus nematodes, and roots 
were assessed 18 months after the vines were 
planted (Table 2) . 

In untreated control plots, all plants were 
heavily infected with nematodes, and the vigour 
of tomato plants was reduced. All nematicides 
reduced numbers of nematodes, but none 
eradicated the infestation, even at high applica
tion rates. As in the 1979 experiment, Nemacur 
was not effective for as long as the other nemati
cides. 

Conclusions 
Although all nematicide treatments greatly 

reduced numbers of nematodes, no chemical 
completely eradicated them. 

Chemical treatment of soil is effective for an
nual crops, such as vegetables. In vine and fruit 
tree nurseries, the use of nematicides will 
enable the production of vigorous young trees, 
but all roottings should still be hot-water-treated 
before transplanting, to kill all nematodes and to 
prevent their spread. 

For perennial crops, pre-plant fumigation will 
reduce nematode numbers sufficiently to allow 
the plants to become established. However, it 
should not be assumed that the nematode prob
lems are premanently solved. Once the 
chemicals break down or wash out of the root 
zone, the nematodes will build up again, and may 
cause subsequent problems in the mature 
plants. 

There is no cure at present for nematode prob
lems in established vineyards or orchards, so it 
is advisable to plant nematode-resistant root
stocks rather than to rely on pre-plant fumigation 
of infested soil. 
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FIG. 3. Hand Injector for 
soil fumigation of 

small areas. 

FIG. 4. Adult female nematodes extracted from roots. The large nematode Is a root-knot 
nematode; the smaller ones are citrus nematodes. 
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APRICOT VARIETY RESEARCH 
Last July, Frank Gatherco1e 1-=>en1or Research 

Officer, Stonefruit, Loxton Research Centre) 
spent three weeks in Turkey and one week in 
Syria looking at local apricot selections and col
lecting seed of any that might be useful. The trip 
was funded by the Dried Fruits Research Com
mittee. 

Apricots have been grown in these two coun
tries for about 2000 years, over which period 
growers have grown trees from seed and know
ingly or unknowingly selected better types with 
each seed generation. This contrasts with Aus
tralia where all our apricots were introduced from 
western countries and very little selection has 
occurred over a 200 year period because 
99.9% of our trees have been raised by bud
ding. The Middle Eastern countries have a far 
greater range of apricot types than do western 
·countries. Frank had expected to find a lot of 
seedling trees in Turkey and Syria but strangely 
enough, this was not the case. Almost all trees 
seen in the field were budded trees. 

Caltrop-
A Prickly Problem 

Caltrop is causing increased concern on mapy 
horticultural properties. Caltrop, also known as 
Californian puncture weed and bindi, is a sum
mer growing annual which produces a 5 pointed 
woody burr. 

The weed is easily spread by its spiky burrs 
and fresh germinations occur after each summer 
rain and irrigation making the control of Caltro 
difficult. 

Cultivation and knockdown herbicide are only 
effective for relatively short per.iods of time and 
the use of these methods is repetitious and cost
ly. 

A program involving the combination of expen
sive and inexpensive pre-emergent herbicides is 
being investigated at the Loxton Research Cen
tre. Dr Don Plowman and Mr Frank Gathercole 
are hopeful a cost effective method of controll
ing Caltrop will be developed from their ' 
research. 

Mr lan Macrae from the Victorian Department 
of Agriculture believes the control of Caltrop 
should be part of a weed control program where 
Couch, Johnson Grass, Blue Weed and Caltrop 
are treated in an undervine herbicide bank using 
systemic chemicals. The advantages of such an 
approach are that it is more efficient and cost 
beneficial when compared to working the soil 
and prevents the possibility of cutting the vine 
roots. 

Roundup is recommended for herbicide con
trol and spot spraying in the vineyard and around 
the racks. 

The Keith Turnbull Research Institute recom
mends Primatol and Amine 24-D for use around 
racks but care should be taken to prevent spray 
drift by using large jets and low pressures during 
application_ 

The Keith Turnbull Research Institute also sug
gests that thick matted perennial grasses such 
as couch suppresses Caltrop and recommends 
drying greens be well maintained. 

Until better methods of control can be found it 
is important to control Caltrop as best we can by 
using knockdown herbicides and burning seeds 
prior to aermination. 
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What were some of the highlights? 

The main drying variety in Turkey is Hachihali
loglu, which has the typical Middle East 
characteristics of golden flesh colour, high sugar 
content (26% -contrast Moorpark, 16%) and 
complete lack of acid leading to a very sweet 
(perhaps over-sweet) flavour in contrast to the 
more sprightly flavour to which we are ac
customed. The variety there is harvested by 
knockina it from the tree like almonds and Frank 
saw it being done! As the 1971 ADFA Mission 
reported, the variety is dried by sulphuring of the 
whole fruit and de-stoning is carried out in semi
dry condition. This is possible only because the 
stone is shaped more like that of a plum and is 
easily removed- you can't do the same with the 
more globular stone of Moorpark for instance. 

Hachihaliloglu is a useful source of high sugar 
content and firmness but the fruit size is too 
small for Our direcr' use. As a parent for our 

A -NEW BOOKLET 
FROM CSIRO ON 

WINE GRAPE 
VARIETIES 

The CSIRO Division of Horticultural Research 
has now published the third in their series of 
booklets on the winegrape varieties that may 
have potential or have been found in Australia. 

"Minor Winegrape Varieties of Australia" by A. 
J. Antcliff, the Division's vine breeder and 
ampelographer, contains full description of 27 
lesser known varieties of long standing in 
Australian vineyards and brief notes on six 
others. They include varieties that have been us
ed to a limited extent as varietal wines or in 
blends of named varieties, some which are used 
without being named, and a few which although 
rare, might be confused with better known 
varieties. Most were introduced in the original 
importations of vines in the early 1800's, when 
variety names are still confused in Europe, and 
further confusion has occurred as they have 
been moved around Australia. It has been 
necessary to use the names used in Australia for 
Moschata Paradisa and Solvarino because it has 
not yet been possible to identify them with any 
overseas varieties, but the identity of all other 
varieties illustrated has been confirmed by the 
noted French ampelographer, Mr P. TruP.I 

The booklet contains full illustrations ot tne 
grape bunch, the leaves and the young shoot 
tips to assist field identification. A brief history is 
provided for each variety with some notes as to 
characterists or potential value. Although often 
planted in only limited areas of Australia several 
of the varieties listed are found in sufficient 
numbers in individual vineyards to influence the 
character of wine made. The repercussions of 
this are apparent when grapegrowers consider 
replanting or expanding their vineyards. The 
distinctive character of some Cabernets for ex
ample may be due to at least 1 0% mixture of the 
variety Cabernet Franc with the better known 
Cabernet Sauvignon. 
· "Minor Winegrape Varieties ot Australia" will 
be available from CSIRO publication offices at a 

breeding program Hachihaliloglu thus shows 
promise. 

The other impressive Turkish variety is Hasan
bey, a larger frui t with more orange coloured 
flesh. The sugar content is lower (20-24%) but 
still appreciably high. Several years ago we 
came across descriptions of a dozen Turkish 
apricot varieties and arranged to import seed of 
the one that seemed the most promising. This 
was Hasanbey. We now have seedling trees of 
Hasanbey entering their second year at Loxton 
and so we are pleased to confirm that our choice 
made then was a good one. However it will be 
several years before the new varieties, as 
parents in a breeding and selection program 
result in superior local varieties. 

In this case our overseas collecting expedition 
seems to have been well justified, with the new 
material supplementing the already promising 
new lines developed by local breeding and 
selecting. 

cost of $6.00. Enquiries should be addressed to 
the CSIRO Publication Service, P.O. Box 89, 
East Melbourne, 3002, Victoria. 

Other booklets in the series on grape varieties 
are "Major Winegrape Varieties of Australia" 
($5.00) and "Some Winegrape Varieties for 
Australia" ($3.50). Both are also by A. J. Antcliff 
and have, with "Minor Winegrapes", been writ
ten for students, grapegrowers, winemakers and 
interested members of the general public, 
especially those who take more than a casual in
terest in the wine they drink. 

Contact: 

SUNNYCLIFF NURSERIES 
For all: 

CITRUS TREES 
VINE ROOTLINGS 
GRAFTED ROOTSTOCKS 

Also CONTRACT PROPAGATION can be 
arranged for your: 

Green or Hardwood 
cuttings 

Bench grafted rootstocks 
Citrus trees 

For orders or deta11s write: 

P.O. Box 369, lrymple, Vic., 3498. 
Or phone (050) 24 5459. 

A.H. (050) 24 5500. 
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The following article is reprinted from the April 1983 edition of "The Australian Grapegrower and Winemaker". 

New technology and changing 
techniques for irrigation or grapevines 

John Morley 
National Sales Manager (Agriculture). RIS Irriga

tion 

Today the price of survival is adaption to 
changing c ircumstances and the same is true for 
the irrigation of grapevines. The difficulty of mak
ing accurate future predictions and the ac
celerating rate of change combine to make it 
essential to be aware of new technology and 
changing techniques. 

Traditionally, irr:gated vineyards have used fur
row or overhead watering systems. Only 
relatively recently has the introduction of the 
drip irrigation method revolutionised our ideas 
and concepts and ways of watering vines. 

The drip irrigation concept of watering was in
troduced to Australia only 1 2 years ago, yet 
revolutionised traditional approaches to the 
watering of plants. The slow application of small 
amounts of water and added nutrients in daily 
doses changed the whole concept of irrigation 
as it was then known. 

Only relatively recently has the concept of low 
level sprinkler watering been transferred to the 
vineyard. This newer technique combines the 
benefits of total area watering with the efficient 
application of water. 

This ever expanding number of irrigation 
systems provides the grower thinking about in
stalling an irrigation system with an overwhelm
ing range of options. This choice in itself is not a 
bad thing, rather it enables the grower to tailor 
the ideal system for his particular requirements. 

Each method of irrigation in use today will have 
its own special application. Factors which will 
need to be taken into consideration when con
sidering the irrigation system will include soil, 
topography, climate, water, crop, finance 
power. 

It is important when considering the design of 
an irrigation system to obtain the assistance of 
an irrigation specialist to help with the evaluation. 

Usually in most areas there are local 
distributors of irrigation equipment. Irrigation 
companies specialising in· the supply of equip
ment can also offer advice and design of irriga
tion schemes which are generally supplied 
through the local dealer who then provides the 
advice on installation and after sales service. 
Such a company specialising in this service is 
RIS Irrigation Systems. 

First will be the agronomic evaluation of the 
water requirements of the plant, soil and climate. 
Next an accurate contour plan of the area under 
consideration will be required with planting 
details added. Aerial photographs are in general 
use today to ensure accuracy· at the planning 
stage. It these are not available and a large pro
ject is under consideration, there are private 
companies that will undertake the flyover. 

After the agronomic and physical details are 
identified, the water source is considered both 
for available quantity and quality. Apart from 
salinity, the type of system selected will also 
have a bearing. For example, with drip irrigation 
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• Vrneyard under drrp rrrrgauon al Clare 
South Australia. 

with its small emission ra<es, a much greater re
quirement of filtration will be required. 

The availability of water will also be a factor 
which will influence the selection of the system 
ty~. -

One the environmental factors have been 
recognised, identified and thoroughly clarified, 
the choice of system to be selected can be 
analysed. 

The choice of system can be broken into three 
general areas - furrow, overhead spray 
and micro-irrigation. Generally accepted defini
tion of micro-irrigation is low energy, low volume 
system using emitting devices below 200 Uh. 

Furrow irrigation is generally rejected for 
reason of high water use, topography and 
labour. Overhead sprinklers are still an accepted 
form of irrigation although not as energy saving 
or water efficient as the newer forms of micro
irrigation. 

Drip irrigation is the major system of irrigation 
being installed today in the supplementary irriga
tion areas of Australia, i.e. the Clare Valley, the 
Barossa Valley, the Southern Vales, the Hunter 
Valley and similar areas of Victoria and Western 
Australia. 

The choice between drip and the new low 
level systems in irrigation areas of the Rivertand 
(SA) and Sunraysia (Vic) can be best shown by 
comparing the two. 

Both systems are installed undervine. Drip ir
rigation using polythene laterals, usually 
suspended on a trellis wire, while low level mini
sprinklers are attached to low density polythene 
tubing running alongside the butts of the vines. 

Both systems use low pressures and volumes 
compared to overhead or furrow irrigation. Filtra
tion is important to both, although is a much 
more critical consideration for drip. 

Both systems reduce the possibility of salt 
damage and fungal problems because of the 
placement of water. 

The basic difference between the two 
methods are the water availability and the 
coverage of the ground. It is mandatory with drip 
irrigation to be able to supply water on demand. 
This has been one of the major reasons limiting 
the area installed to drip in River areas compared 
to elsewhere. 

Low level mini-sprinklers such as the RIS IMP 
can use a water deficit or replacement reservoir 
in ground to extend the interval between irriga
tions. This is improved by the total coverage of 
water applied to increase the available water 
area. With sandy soils this spread of water, 
which maximises root area of the vine, gives the 
other major difference between the two 
methods. Drip irrigation with its limited point ap
plication of water is a more expensive system 
where the capillary action of the drip decreases 
because of more porous soils and the number of 
drippers per acre is increased to provide more 
root area coverage. 

Other common areas are the automation 
possibilities for both systems, labour saving, 
energy savings, water efficiencies, etc. 

The design and installation of an effective and 
integrated irrigation system involves a complete 
understanding of complex hydraulic engineering 
and the relationship of crop, soil types, climate 
and water. A growers decision to improve his 
property represents a major capital investment 
which must be protected by the assurance that 
the system selected will offer the maximum 
return for his investment. 

Australian irrigation companies because of our 
vast range of climatic areas and crop and soil 
types are to the forefront of the development of 
irrigation equipment and technique. Their conti
nuing commitment and communication with 
growers, government agencies can also ensure 
that the benefits of this technology will be shared 
by not only the Australian industry, but growers 
world-wide. 

NEW SOUTH WALES 
DRIED FRUITS BOARD 
SECRETARY RETIRES 

The Secretary of the New South Wales Dried 
Fruits Board, Mr S. Wise, will be retiring to take 
effect from 21.10.1983. 

In announcing MrWise's retirement, the Board 
Chairman, Mr R. Sweedman, said that it was with 
regret that Mr Wise would be retiring after a 
period of almost 1 5 years as Secretary. 

Stan Wise has been a most competent 
Secretary and during his term of office has made 
a significant contribution to the Dried Fruits In
dustry. He is a respected figure among all sec
tions of the industry, including growers, 
packers, staff of A.D.F.A. and Dried Fruits 
boards of the various States and took an active 
role in the States' Dried Fruits Consultative Com
mittee. 
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Plans are well in advance for 1984 harvest 
labour recruitment. 

Representatives of the Growers' Conciliation & 
Labour League and the Mildura CES have 
already briefed CES offices interstate at 
Regional meetings about Sunraysia's 1984 
labour needs. Victorian offices will be briefed in 
early January. Mr Mike Harrison, CES Manager, 
said today that comprehensive advertising and 
recruitment plans had been rati fied by the 
Growers' League and were now being im
plemented. 

HARVEST LABOUR 
RECRUITMENT 

UNDERWAY 

Growers can order labour requirements from 
that day onwards. 

" All growers will receive a promotional pam
phlet before Christmas with full details of their 
local harvest labour office. Our objective is to 
provide a quality, prompt, local service," Mr Har
rison said. 

Large numbers of suitable seasonal workers 
arrived in harvest areas just prior to the 1983 
harvest, negating the need for major advertising. 

RADIO HOTLINE 
During the course of the 1984 harvest, a radio 

hotline will be established. Mr Harrison said the 
aim of the hotline would be to assist growers 
with requirements for local or short term labour. ORDERS 

"We must, however, be prepared to modify 
our plans in the light of the numbers of seasonal 
workers that drift to the area", he said. 

The harvest labour offices at Mildura, Red 
Cliffs, Merbein and Dareton will open on 
24/ 1/84. 

Mr Harrison added that "any growers with 
queries about CES harvest operations are 
welcome to call us on 23 9200". 

AN A.EL PROPERlY 
TRUST INVESTMENT 

PROVIDES YOU WITH A 
REGULAR INCOME AND 

TAX-FREE 
CAPITAL GAINS.-

These days, managing your savings is 
important. 

An AF.r Property Trust investment enables 
you to join thousands of AUstralians with their 
hard-earned savings carefully invested in 
property; bricks and mortar, solid and reliable. 

Australian Fixed Trusts invests in 
properties right around Australia. From 
supermarkets to unit and office blocks, motels 
and other commercial properties. 

And you 'II know that as well as receiving a 

regular income with iax free capital gains 
you can cash all or part of your investment 
in as little as 14 days. . 

Australian Fixed Trusts has been helping 
people manage their savings for over 47 years 
If you'd like to know more about how an AFT 
Property Trust Investment can help you . 
phone BRUCE SMYTHE or post coupon 

below. 

Phone 23 7604 
Application for uwesrmenr may only be on lht Form in the P,ospecrus. 

C_E_S_MYTiiE FREEPOST-3-; .----, 

IISTIII.III Limited Cine in ACT>. 35 Deakin Avenue, Mildura. 
Telephone 23 7604. 

ik:-:=~ I Please sene/ me more information about thl' I 
FIIEI TIISTS I 

:~;;;ment opportunities in an AFT Propetry Tru.st. 

1 Adclress--------------

Maklltg M01ttgMattew 9~ ~J~e-_r~'-~~' __ ~ 
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Traditions sure die hard and this is never more 
obvious than at Christmas. We always wonder 
why we adhere so firmly to the traditional 
Christmas Fare particularly when we are usually 
wilting under the heat. But Christmas wouldn't 
be Christmas without the plump turkey and 
steaming pud, would it? 

But have you ever really wondered why we eat 
as we do at Christmas? To realise why, we must 
imagine ourselves in another country, and go 
right back in history to the 16th Century. 

Most Australians and their ancestors originally 
hailed from Europe, many from across the chan
nel in Britain. Christmas was a time for snow and 
ice, and just existing was an effort. 

But Christmas was a celebration affair too, a 
time for feasting and forgetting the frugal food 
and cold weather and making the most of what 
they had in the larder - not forgetting that this 
was long before fridges and freezers. Potatoes, 
carrots and other root vegetables had been 
buried to last out the long months of winter. Dry
ing, salting or pickling were the only means of 
preservation in those days, which is why ham 
comes into the picture. It's also the reason for 
the Pud - Raisins, Currants and Sultanas being 
the main fruit around at the time. The only other 
fruits available were crystallised and glace fruits. 

The main meat for the celebration was even 
more of a problem as surplus animals had to be 
killed off long before the celebration day - they 
just couldn't survive in the snow and ice. A few 
animals could be kept alive under cover in the 
barn, but a barn can only take so much livestock. 
Usually, there was a cow for milk and a bull for 
breeding, but they were far too precious to 
sacrifice for the feast. 
. Poultry was the answer. Chickens, geese and 
turkeys took up very little room and they provid· 
ed eggs and fresh meat for spE!clal occasions. 
Turkeys are relative newcQI"Qiilrs to the 
Christmas scene. They only appeared after the 
discovery of America and up till then a plump 
goose was the choice centre spread. It makes 
sense that the bird was stuffed with bread 
seasoned with Dried Fruits and herbs. 

Mince pies are also quite a Christmas curiosi
ty. Why are they filled with a mixture called 
mincemeat which is in fact made with fruit? Ac· 
tually, in the past, meat was one of the main in
gredients. Also some of the early mince tarts 
were oval to represent the crib in which the Baby 
Jesus was laid. The spices in the mincemeat 
symbolised the exotic gifts brought by the three 
kings. It was curiosity to eat a mince pie for each 
of the 12 days of Christmas, to ensure 12 happy 
months ahead. 

The Christmas pudding has a history that can 
be traced back to the Coronation of William the 
Conqueror on t;hristmas Day in 1066. Robert 
Argyllon, chef of William the Conqueror created 
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YE OLD WORLDE * 
CHRISTMAS FARE 

a meat stew called 'girout' , which is a far off 
ancestor of the Christmas pudding. However, it 
has gone through many changes since William's 
day. The Elizabethians added herbs and prunes 
to the meat and called it 'stewed broth' but as 
early as the mid-16th century the Christmas 
association returned, and the dish was known as 
Christmas broth, porridge or pottage. It was 
eaten not only at Christmas, but also on All 
Saints' Day and at New Year as well. Gradually, 
the meat was phased out, Prunes and Sultanas 
were substituted for plums, and the modern 
Christmas pudding evolved. 

Whether you like to prepare the traditional 
'girout' or the modern Christmas put;lding, the 
following recipes are sure to be a success. A 
Merry and delicious Christmas to all our readers. 

TRADITIONAL 
CHRISTMAS PUDDING 

Here's what you need: 
375g ( 12oz) Seeded Raisins, chopped. 
375g ( 12oz) Sultanas. 
250g (8oz) Currants. 
185g (6oz) Prunes, chopped. 
185g (6oz) chopped mixed peel. 
Grated rind of 1 lemon. 
90g (3oz) blanched almonds, chopped 
(optional). 
1 large carrot, grated. 
2~ (8oz) soft white breadcrumbs. 
2 ( 8oz) butter or finely shredded suet. 
2&Qg (8oz) white sugar. 
1 ~~g (4oz) plain flour. 
Y• teaspoon salt. 
Y. teaspoon nutmeg. 
1 teaspoon mixed spice. 
4 eggs. 
Y. cup milk. 
y. cup brandy, Y. cup stout or 1 cup orange 
juice. 

Here's what you do: 
Grease two small or one large basin. Mix all the 

dry ingredients together. Beat the eggs and add 
all moist ingredients. Mix the dry and moist ingre
dients together. Fill the mixture into the basins 
or, if preferred use a well-seasoned pudding 
cloth. Place two thicknesses of foil over the 
basins and tie securely. Boil steady for six hours 
for the large pudding and four hours for the 
small. On the day the pudding is to be served, 
boil for one hour. 

ICECREAM PLUM PUDDING: 
Here's what you need: 
60g (2oz) red and green glace cherries. 
125g (4oz) chopped mixed peel. 
125g (4oz) each Sultanas and chopped Seea
ed Raisins. 
2 tablespoons brandy. 
60g (2oz) dark chocolate. 
4 egg whites. 
150 (5oz) sifted pure icing sugar. 
600ml ( 1 pint) cream. 
1 tablespoon mixed spice. 
1 teaspoon cinnamon. 
1 teaspoon grated nutmeg. 
60g (2oz) slivered almonds toasted. 

Here's what you do: 
Mix together the cherries, mixed peel, 

Sultanas and Seeded Raisins. Sprinkle the bran
dy over the fruits and leave to stand overnight. 

Break the chocolate into small pieces and melt 
over simmering water. Beat the egg whites until 
stiff and gradually beat in the sugar. 

Whip the cream until it holds it shape and fold 
in the fruit mixture, and spices. 

Fold the melted chocolate into the egg white 
mixture and fold the almonds into the cream mix
ture. 

Line a 1 200ml (2 pint) pudding basin with foil. 
Combine the cream and egg white mixtures 

and spoon into the basin. 
Cover with foil and freeze until solid. 
To unmould: Dip the basin into warm water and 

loosen the top edge with a knife dipped into 
warm water. Turn out onto a plate, and if a very 
hot day return immediately to the freezer. 
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Vine Growers 
.Improve yields at lower costs with superior irrigation 

equipment from Vine leaf Stores!-

Ein-Tal Undervina 
SpriNder Systems 

flaEIN-TAL 
lrrometer Model R 

The lrrometer tells when 
and how m·uch to~ i"rrigafe! 

,.FILTOMAT 
FILTERS 

RAINTREE 
UNDERTREE 
SPRINKLER 
SYSTEMS 

The simple clean water solution automatic filtrat ion for 
'drip, trickle and spray at a fraction of the price of equivalent 
sand filters. 

To Vlneleaf Stores 
P.O. Box 19, lrymple, VIctoria, 3498. Mr/Mrs/Miss . . .... .... ....... . .... .. ....... ..... . 

Please send me more information on ... 

0 FILTOMATFILTERS 

0 EIN-TALSPRINKLERS 

0 IRROMETERS 

0 RAINTREE SPRINKLERS 

Address .... . .................................. . 

Postcode ... ............ Phone ................. . 

APPLICATION 

0 Vines 
0 Citrus 
0 Other 

0 Representative to call 
0 Further Information 
0 School Project 
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