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OUR COVER PICTURE 

Tfze ship on our front c'o ver. the "Phillipine Bear, .. was recently the 
cause of some midnight ielephonin!? between Young District Producers' Co·op. 
Society Ltd. and Head Office. 

Y.D.P. had two containers of small (manufacturin!? wade) Prunes destined 
for the USA for loadin!? on the "Phillipine Bear" ex·Sydney at a ttine the port was 
closed because of a demarcation strike between two Unions. The containers. 
were accordingly. diverted to Melbourne- and-arrived just in time to coincide 
with a black ban being placed on all Anwrican shipping. The telephone calls 
were necessary to identify the containers so that loadin!? could be completed if 
the ban was lifted for any period. ' 

The possibility of the selective loading of two containers onto this type of 
ship was indeed remote but we tried. Fortunate~v. the ban was lifted in ttine for 
the ship to take on its complete caf'RO. 

JOURNAL OF THE 
FRUITS ASSOCIATION 
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My promise to write only the first Editorial for the new series of the " Australian Dried 
Fruits News" was short-lived. It has now beeri decided that I become a regular feature . 

Industry Assistance Commission 
During the past two months the Commonwealth Parliament has had placed before it what 

could be the most far-reaching item of legislation ever proposed in respect to primary 
industries. I refer to the Bill to establish the Industries Assistance Commission. 

The proposed Commission will take the place of the present Tariff Board , with power to 
examine requests for assistance by both primary and secondary industries. This means that all 
applications for assistance, whether by way of tariff protection, subsidies or stabilisation, will 
now need to be made in public to the Industries Assistance Commission. 

Whether this is good , or bad, legislation only time will tell but one thing is assured, the 
Industry will lose its close liaison with the Minister which has allowed to the Board of 
Management to progressively negotiate for schemes of assistance to a stage where tbey are3 
acceptable to the Minister for final submission to Cabinet. In future, all submissions will need 
to be completed and fully documented for a single presentation to the Industries Assistance 
Commission which will then recommend to the Government whether or not assistance is 
necessary. The Government will then make its decision. 

Tariffs 
It is indeed unfortunate that the recent tariff reduction of 25 per cent should have been 

applied across the board , with no exemption to primary products. 

The good intention of the Government in trying to reduce costs, which incidentally are 
not yet apparent at grower level , may, in the long-term, be more than offset by the damage 
caused by the increase in vulnerability- from foreign competition. 

An application by the Association for exemption from the 25 per cent tariff cut could not 
be proceeded with as the Minister for Customs and Excise advised that it was first necessary 
for the Industry to prove damage by foreign imports. In the present state of world supply no 
such proof can be provided. 

The aim of the Industry in seeking the increased tariff was to prevent damage to the 
Industry. Apparently the Government is prepared to effect a cure but is not prepared to 
prevent the causes which make a cure necessary. 

* * * * 

With the 1974 picking season just around the corner may I wish all growers a rain-free 
harvest. good and plentiful labour, a bumper crop and a continuation of high export prices. 

A happy Christmas to you all. 

FRANK GILL . 
Chairman . 
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PROPOSED AUSTRALIAN APPLE 
PEAR CORPORATION 

AND 

The Minister for Primary Industry, Senator Ken Wriedt made 
public on 17-10-1973 proposals for changes in the statutory 
marketing arrangements of the apple and pear industry. 

Senator Wriedt said that he had indicated last February, after 
apple and pear industry problems had been discussed in . the 
Australian Agricultural Council, that an examination would be 
held into the constitution and functions of the existing Australian 
Apple and Pear Board. 

He had foreshadowed then the possibility of an alteration in 
the composition and functions of the present Board in view of 
the serious problems facing the industry. 

The proposed new arrangements would involve repeal of the 
Apple and Pear Organisation Act 1938-1971 , which established 
the present Board, and new legislation establishing a body to be 
known as the Australian Apple and Pear Corporation. 

No Elected Members 
The proposed new body would be much smaller in numbers 

than the present Board and the composition being considered 
for it was as follows: 

*One independent Chairman. 

*Three members to represent growers. 

*Three members with special qualifications. 

*One Government representative. 

The Minister said that the intention was that all members of the 
proposed Corporation would be appointed by him, not elected. 
Members to represent growers would be nominated by the 
Australian Apple and Pear Growers' Association, and the three 
members with special qualifications would be appointed after 
consultation with that Association and the Australian Apple and 
Pear Shippers' Association or any other appropriate bodies. 

He was sure that a composition of this kind would bring to the 
proposed Corporation a much greater emphasis on marketing 
skills and -expertise than was possible under the structure of the 
present Board. 

Activities 
Senator Wriedt said that it was intended that many of the 

activities of the present Board would be exercised by the 
proposed Corporation. 

The present system of regulatory control of exports through 
licensing would, for example, be maintained, as would the 
powers of the present Board over export prices, terms and 
conditions of trade for export, shipping freight arrangements, 
export quantities, export quality standards and gradings and 
promotion. 

The Minister said that he envisaged a strengthening of the 
powers in many of these fields and particularly an expanded 
promotion role, not only overseas. but also in Australia. 

It was important that an adequate promotion campaign be 
carried out throughout Australia and such a campaign would 
need proper co-ordination for best results. The proposed 
Corporation would need to be equipped to achieve this. 

Senator Wriedt said that two other important differences 
between the present Board and the proposed Corporation would 
be that it was envisaged that the Corporation would have power 
to trade; and the emphasis which would be placed on the new 
body"s role in research. 

It was not intended that the trading power would be a function 
regularly exercised by the proposed body, but it was important 
that it have such a power to meet particular circumstances. 

• December. 1973 

He conceived an important role for the proposed Corporation 
in the research field. Desirably, it should be able to encourage 
and if necessary initiate research into all aspects of the industry 
with emphasis on improvements in quality and the introduction 
of cost-saving practices. Of equal importance would be the 
development of new processed products and in providing 
services in the processing field. 

The Minister said that the development of new markets must 
feature prominently in the proposed Corporation's functions and 
in this connection the establishment by the Corporation of an 
effective market intelligence unit would be necessary. 

Present day marketing demands a prompt reaction to signals 
from the market place if export results are to be fully achieved. 

Senator Wriedt said the proposals outlined above had been 
discussed with representatives of the Australian Apple and Pear 
Growers' Association and were being considered in greater 
detail by that body. He would be meeting with representatives of 
that body again for further discussions on the proposal. 

The Minister said that he envisaged that the expanded 
activities of the proposed Corporation would produce benefit for 
all sectors of the industry, not only the export sector. 

Accordingly, it seemed reasonable that an industry levy to 
finance these activities should be borne by the whole industry. 
The method of imposing a levy on the industry as a whole is 
under examination in consultation with the Association. 

The Minister said that adaptation and change were essential if 
the industry were to meet the circumstances of today. He was 
hopeful that the industry would see the present proposals as an 
important step toward providing the industry with a marketing 
instrument fashioned to meet its present-day problems. 

USA Raisin Production 
According to the "Pacific Fruit News" the California Raisin 

Advisory Board is to adopt a national advertising and promotion 
plan to reintroduce Raisins (Sultanas) to consumers and the 
trade after a year of shortage due to frost and rain damage to the 
Californian crop in 1972. · 

The plan includes magazine and day-time television consumer 
advertising in early 1974, and Christmas season publicity 
releases to the nation's food editors announcing that "Raisins are 
back. " 

The consumer programme will be aimed principally at women 
with children under 12, in line with the increasing use of Raisins 
for out-of-hand and additive consumption and the growing 
interest and concern of many consumers regarding nutrition. 

Norman Anderson of the C.R.A.B.'s advertising agency said 
that the industry must overcome the problems of long-range 
decline in Raisin consumption, out of stock conditions. and a 
shortened selling year. 

The Board 's consumer publicity programme will include a 
Christmas promotion, a late winter and early spring bake sale 
promotion. and a summer sports-energy campaign. The 
institutional and industrial. phase of the campaign will feature 
bakery and institutional food advertising and publicity, school 
food service programmes and new product development. 

A nutrition and education services programme will include 
home economics education and allied health and nutrition fields , 
and research projects. 

Latest estimates place the new season's Californian crop at 
185,000 tons sweatbox, a slight reduction from previous 
estimates because of rain damage during October. 
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Trellis Drying of Sultanas 
Advice to Growers 

Prepared by The A.D.F.A. Production Problems Committee in conjunction with 
C.S.I.R.O. and the Victorian, New South Wales and South Australian Departments of 
Agriculture. 

Many growers will be using the promising method of drying 
sultanas on the trellis this season. Trellis-drying is an integrated 
harvesting system and growers will have to consider all its 
components to get the best results. 

The effect of repeatedly cutting the canes on vines in full leaf 
during early autumn needs to be watched. Research work by 
C.S.I.R.O. shows that there may be a loss of crop of up to 10 per 
cent in the long run: Research on this problem is continuing. 

Because of the possible effect on cropping, and the fact that 
there is still a great deal to be learned about this whole 
harvesting system, growers are advised to trellis-dry only part ol 
their sultana crop. This will allow them to rotate summer-pruning 
round their sultana plantings over the- years, and reduce any 
detrimental effect on vine vigour. 

Two types of dried sultanas can be produced by trellis-drying. 

* Fruit sprayed with dip emulsion after summer-pruning, which 
resembles the traditional light coloured sultana; and 

* Fruit which is not sprayed, and which turns dark during drying 
and, when dry, resembles "naturals." 

Growers should produce mainly light-coloured fruit which 
continues to be in demand , and await further market 
developments before producing large quantities of "naturals." 

Crown Bunches 
The survey carried out last year showed that picking and 

drying of crown bunches was an expensive operation. This fruit 
is not easy to spray and will often result in blobby fruit. This 
blobby fruit will be a particular problem with mechanical 
harvesting. 

Unless the grower can be sure that all crown bunches can be 
hand-picked, it is preferable to eliminate them by removing the 
young inflorescences well before flowering. 

Method of Pruning and Drying 
Because more risks can be taken with trellis-dried fruit it can 

be left to mature longer before pruning. The deciding factor wil l 
be the drying conditions of the season and the grower's plan 
based on the labour available and other methods of drying being 
used. 

Depending on the season it would be best to prune the canes 
for the production of naturals by the first week in March. Where 
the grapes are to be sprayed the third week would be the latest. 

Pruning of the selected area should be carried out as rapidly 
as possible particularly where the vines are to be sprayed. 

Spraying 
This is n_ot easy to carry out efficiently, and careful 

consideration must be given to the method of spraying. 

Spraying should be carried out when the berries are still firm: 
within one to three days after pruning. High pressures and an 
adequate volume of spray is required. Some form of f1xed spray 
application can be used for the first spray, using booms or the 
more elaborate Wentworth machine. The second spray, if 
necessary, should be more sefective, perhaps hand sprayed, to 
deal with fruit that is not breaking down quickly. 
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Spray mixture - 1st spray - 1 gal. oil - 17 lbs. carbonate of 
potash in 100 gals. water. 

2nd spray - Vz gal. oil - 9 lbs. carbonate of potash in 100 gals 
of water. 

Drying 
This sprayed fruit should be ready to harvest within two to 

three weeks. There is not the urgency to harvest the fruit but it 
should ·not be allowed to hang too long as the quality 
deteriorates. For light-coloured fruit it should be removed as 
soon as dry enough. This is a matter of planning and 
convenience for the grower. 

Naturals 
This fruit takes five to six weeks to dry. It is more affected by 

wet weather and should be removed when the moisture is 14-15 
per cent and finished off by dehydration. If the fruit is allowed to 
remain on the vine there can be a considerable loss of sugar in a 
bad season. 

Weeds 
During harvesting weeds under the vine can be a problem. 

Steps should be taken to deal with them by mechanical means. 
or with herbicides. 

Trash 
This is a problem with hand picking and particularly when 

harvesting aids are used. Various machines to winnow the fruit 
have been developed but some of these are slow in operation. 
All the mechanical harvesters likely to be used in the district will 
remove trash effectively. 

Dehydration 
Only under very good drying conditions will it be possible to 

do without dehydration to finish off the fruit. This part of the 
operation will also require planning. Apart from the equipment 
now being used. such as the bin or rack dehydrator. 
consideration should be given to the use of tray dehydrators or 
the stacking of bulk bins under covers and drying with a rack 
dehydrator. Shed drying could become important. 

To produce high-quality fruit by trellis-drying, all parts of the 
harvesting operation needs to be done carefully and well. 

Field days will be organised this season by the Department of 
Agriculture to demonstrate how growers are tackling the various 
operations. There will also be coverage of these operations in 
local newspapers and on radio and television. 

AUSTRALIAN DRIED FRUITS 
CONTROL BOARD 

An election for the appointment of seven grower-members of 
the Australian Dried Fruits Control Board will be held on 
23-1-1974. 

Nominations which closed on December 5, called for three 
·representatives for Victoria. two for South Australia and one 
each for New South Wales and Western Australia. 

DARTMOUTH DAM 

Building to proceed. See story next issue. 
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Drying Ratios Dried Vine Fruits 

By Mr. M. Grncarevic, C.S.I.R.O., Merbein 

As requested by the A.D.F.A. drying ratios for Currants. 
Sultanas. Gordos and Waltham Cross were determined during 
the season 1973. 

Method of determination: At regular intervals. fresh grapes 
were harvested, always from the same part of the vineyard 
(C.S.I.R.O. Merbein and Mr. S. Damatopoulos, Merbein). Enough 
material was collected each time to make 10 samples of 1. 5 kg· 
each. 

Refractometer readings for each sample were taken with 
temperature controlled instrument. Samples were dehydrated 
because of adverse weather conditions. The dehydrated samples 
were accurately weighed and then moisture content determined 
by the vacuum oven method. Weights of the dry samples were 
further adjusted (app. 1) to a moisture content of 13.5 per cent 
for currants and sultanas and 14 per cent for raisins. Drying 
ratios were calculated on the basis of adjusted dried weights. 

Results: (app. 2) 

Waltham 
Brlx Baume Sultanas Currants Gordos Cross 

17 9.45 5.04 5.01 
18 10.00 4.66 4.61 
19 10.55 4.48 4.11 4.46 
20 11 .10 4.26 3.95 4.00 4.17 
21 11 .65 4.05 3.80 3.89 4.01 
22 12.20 3.76 3.64 3.60 3.81 
23 12.74 3.57 3.56 3.50 3.66 
24 13.29 3.41 3.41 
25 13.84 3.29 3.33 
26 14.39 3.10 3.21 
27 14.93 3.00 
28 15.48 2.91 
29 16.02 2.80 

Commonwealth Scientific and Industrial Research Organisation. 
Australia. 

(1) Moisture adjustment. an example:-

300g dried fruit at 10 per cent moisture content consists of 
270g solids and 30g water. 

For a moisture content of 13.5 per cent. the new weight is 
obtained as follows: 

(270 X 100) + 86.5 = 312.13g 

For moisture content 14 per cent divide by 86.0. 

(2) Conversion table from: Methods of Analysis. AOAC, 1Oth 
Ed. (at 20 deg. C). 

(3) Drying Ration of Su ltanas. 

Results obtained by several workers may be summarised as 
follows: 

0 
f-
<( 
a: 
<.? 
z 

'Walters in J. Council Sci. Ind. Res. 10(2):115 (1937) Drying 
Ratio = 8. 7 - 0.38 Baume. 

2Thomas & Barnard in J. Council Sci. Ind. Res. 6:64. Drying 
Ratio= 10.63 - 0.555 Baume. 

Comments: Results indicate that there is a negative correlation 
between soluble solids of fresh grapes and drying ratio. Our 
figures are based on moisture content of dried fruit as: sultanas 
and currants 13.5 per cent and Gordos and Waltham Cross 14.0 
per cent. and therefore differ slightly from other results. which 
are based on different moisture contents. However, our results 
are in reasonable agreement with previous Australian (Walters, 
Thomas and Barnard) work (app. 3). In addition. our results have 
been checked by a theoretical calculation of the amount of solids 
required to produce a unit of dried fr\,Jit of certain moisture 
content. 

SULTANAS DRYING RAT IO 

50 

4.5 
0 

i;: 4.0 
0 

0 

0 

3.5 
16 17 18 19 20 21 22 23 

) BRIX 

Drying Ratio 

Sugar Content Gmcarevic Walters' (unknown Thomas & Barnard2 

Brix Baurne (14 p.c. moisture) moisture content) (12 p.c. moisture) 

17 9.45 5.04 5.11 5.39 
18 10.00 4.66 4.90 5.08 
19 10.55 4.48 4.70 4.77 
20 11.10 4.26 4.58 4.47 
21 11.65 4.05 4.47 4.16 
22 12.20 3.76 4.06 3.86 
23 12.74 3.57 3.86 3.56 
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PRIME MINISTER ADDRESSES A.F.F. 
Address by the Prime Minister The Hon. E. G. Whitlam, Q.C., M.P., to a Dinner .of the Australian 'Farmers' 

Federation, Hotel Canberra, Tuesday, October 23, 1973. 

"I welcome this opportunity to address one of the largest, most 
representat ive and most respected primary producers' 
organisations in this country. 

"One of the signal features of your Federation and I find it 
specified in your Constitution - is your policy of political 
neutrality. You are affiliated with no political party or sectional 
interest. I give you credit for recognising that the true interests 
of the primary producer are not necessarily served by the 
political forces most vocal, most strident. in your support. 

"You know it is often said that we in the Labor Party are hostile 
to the rural community: That Labor is a city-based party dancing 
to the tune of power-hungry unions. The fact is that Labor is 
neither an urban nor a rural party, but a national party. We are a 
national government guided by national considerations, and 
determined to produce a more open, more equal, more tolerant 
and more prosperous society than we inherited from our 
predecessors. I want to convince you that just as the 
Government's interests are national interests, so YOUR 
interests, the farmers' interests, depend in the ultimate on a 
broad perception of the national good. 

"Has any country, any State, ever prospered through a 
concentration on only one sector of its people or industry? We 
used to be overwhelmingly a pastoral economy; we are a greater 
nation today because our economy is mixed and diversified. And 
you, the farmers, like all Australians, have benefited from this 
greater strength and diversity. You can see this by looking at the 
rural economy itself. You are less dependent on the random 
fortunes of one commodity- wool. Many a pastoralist has been 
saved by the buoyancy of the cattle market or one of our grain 
markets. To adapt a familiar phase. what is good for primary 
industry is good for the country. 

"I confess that nothing exasperates me more than this baseless 
accusation that Labor is an anti-rural party. The Labor 
Government recognises the great contribution made by the rural 
sector to the national economy - as a provider of food for our 
growing population, as a provider of large export surpluses 
earning valuable foreign exchange. Rural exports last year 
accounted for more than 50 per cent of the value of our export 
earnings, despite the rising contribution of manufactured goods 
and minerals to the trade balance. Although the rural population 
has declined substantially in the post-war period. with a large 
drop in the farm workforce. the productivity of Australian farmers 
has easily offset this trend. Through greater investment in 
machinery and fertilisers. production has continued to expand 
except in years of drought. So Australian farmers are efficient 
farmers. Australia's reputation abroad, as a trader in primary 
products. is high. Does anyone seriously believe that we in the 
Labor Party can be indifferent or hostile to an industry as vast. as 
efficient. as productive. as essential as yours? 

"If we look back on the history · of primary industry in this 
country, we see one outstanding feature. I put it to you that the 
chief characteristic of your industry, whatever government is in 
power. is its vulnerability. More than any other sector of the 
economy you are subject to unpredictable and imponderable 
circumstances. You are at the mercy of the seasons, at the mercy 
of world currency realignments, of fluctuating international 
marKets. gluts and shortages. Can you honestly say that the 
policies pursued during 23 years of government by our 
opponents - by your self-proclaimed political allies - have 
removed your fundamental problems or guaranteed you any 
permanent security and prosperity? 

"Just three years ago, you will remember, farm incomes in this 
country were the lowest in terms of purchasing power since 
1944. when drought and war-time conditions·produced a quite 
drastic rural recession. No Government. of course. can 
guarantee you immunity to acts of God or to international 
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developments beyond our control. I merely suggest that P,ast 
government policies towards rural industry have not solved your 
underlying problems, and in many cases have served to 
perpetuate them.' 

"I give you an example. In the last 30years, governments have 
poured some $773 million into the dairy industry by way of 
bounties. These bounties have done nothing to solve the 
industry's major problem - the adjustment of farm production 
levels to realistic local and overseas demand. By favoring the 
wealthier producer and the richer dairying States, they have 
done little to improve the lot of small dairy farmers. many of 
whom are represented in your Federation. Thirteen years ago, 
an independent committee - appointed by our predecessors
unanimously recommended the abolition of the dairy subsidy. 
That recommendation was ignored. What better time to phase 
out this subsidy than now, when returns in the major alternative 
enterprise - that of beef production - are at record levels, and 
when the long-term prospects in that industry are regarded as 
highly promising? Don't forget that in consultation with the 
industry and State authorities. we are examining the best means 
·of providing re-adjustment assistance while the bounties are 
phased out. 

"I give you another example of unfair and self-defeating 
concessions to the rural sector. In the Budget this year we 
looked critically at a number of tax concessions received by 
farmers. We found that these concessions made little real sense 
from your long-term point of view, or from the community's 
point of view. I remind you that a concession to one group of 
taxpayers can be made only at the expense of taxpayers 
generally; it is good government practice to look at these things 
critically from time to time. We found that some tax concessions 
farmers were receiving were designed to encourage farm 
investment. They were introduced. in the main. in the decade 
after World War II when Australia was critically short of foreign 
exchange reserves and when there was an urgent national need 
to expand exports. Conditions • have, of course, changed 
dramatically since then. Our export incomes are high and rising; 
our internat ional reserves are near record levels - levels 
undreamt of three or four years ago. In these vastly altered 
circumstances. artificial boosts to farm investment and export' 
production make, quite simply, little or no economic sense. This 
does not mean that we .can ignore the vital importance of 
economically healthy and efficient industries. It simply means 
that it no longer pays us as a nation to develop farms more 
rapidly than it woul.d pay you yourselves to develop them. 

"In this context. it is important to consider the current health of 
the rural sector. World demand has increased sharply for most of 
Australia's export commodities. especially wool and meat. The 
Bureau of Agricultural Economics has estimated net farm 
INCOME in 1972-73 at a record level of $1,880 million. a rise of 
$744 million over the year before. Preliminary estimates for 
1973-74 show a net farm income of $2.865 million, up 52 per 
cent of 1972-73. The Bureau·s preliminary estimate of the gross 
value of RURAL PRODUCTION in 1973-74 is a massive figure of 
$6,110 million- more than $1 ,000 million greater than the past 
year. At the same time the rate of increase in rural debts is 
slackening off. and farmers are repaying their existing debts 
more quickly. Higher farm incomes have enabled many farmers 
to repay their debts; and this. combined with buoyant ar)d rising 
prices, has made the farming community more prosperous today 
than at any time since World War II . 

"Now I don't want to make too much of this. In many ways it is 
fortuitous. just as your recent recession was fortuitous; and as I 
have argued already, the inherent charactenstic of your industry 
is its pattern of instabil ity. I suggest. however. that your current 
overall prosperity presents a good opportunity to make farmi ng 
more of a commercial enterprise. more viable. more efficient. 
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more secure, more flexible and responsive to market trends. We 
are opposed to open-ended commitments 'Nhich place no limit 
on Treasury allocations and subsidies and which cast the 
farmers, in the eyes of the community at large, as a mendicant 
class, heedless of sound business pract.ice and dependent on 
the taxpayers ' charity. I give you my assurance that the 
Government will continue to assist primary industry, because 
your continued prosperity is essential to us all, but our 
assistance will be geared to national interests and needs. 

"The great instrument for directing Government assistance to 
rural industry will be our Industries Assistance Commission. As 
you know, this is being set up- on the basis of a report from Sir 
John Crawford - in order to subject calls for assistance to all 
industries. including rural industry, to regular independent and 
public scrutiny. In this connection. I commend the full and 
generous support I have received from your organisation on this 
issue. You recognised quite frankly that such a Commission 
might, on occasions. work against the short-term interest of one 
of your industries, but that regular. independent public scrutiny 
of all assistance proposals will. in the long run. benefit most 
economic producers and all of us as consumers and as 
taxpayers. 

"That is a realistic and sensible approach. but it is not. I gather. 
the approach taken by the Country Party. They seem to think 
they know better than you. the farmers. what is good for the 
farming community. This may not be the place to speculate on 
the Country Party's motives. but I must discount the suggestion 
that their approach to this measure has anything to do with their 
plans to contest city electorates. I cannot believe for a moment 
that they are more interested in winning support among city 
manufacturers than in furthering the interests of country people. 
I leave those questions to you; you know the Country Party 
better than I do. I notice. however. Mr. Anthony·s statement that 
the Commission will usurp the Government's authority. He 
suggests that the Commission will be so powerful that no 
government will be able to reject its advice. Coming from a 
member of government that rejected advice, and concealed 
advice, on innumerable occasions, I find that hard to accept. It 
is, of course. a fantasy. It is intended to create doubt and 
uncertainty about proposals that are in fact quite clear and have 
been spell out in our legislation in precise detail. 

"The heart of the legislation is the so-called mandatory 
reference provision. This requires the Government to refer to 
the Commission for inquiry and report all questions of assistance 
to a particular primary or secondary industry before taking action 
to provide such a~istance. The mandatory reference provision 
provides a vital safeguard to the integrity of the general system. 
whereby the Government decides on the different amounts of 
money to be given to particular industries. It ensures that the 
system for discriminating between different industries will be 
objective and impartial. In the absence of this provision there 
would be very great pre.ssure on Parliamentarians, and in 
particular on Ministers, to have levels of assistance decided 
behind closed doors without public inquiry, contrary to the 
principles of open Government and the interests of consumers. 

"The mandatory provision does not restrict the Government's 
freedom to make across-the-board adjustments of tariffs and 
other assistance. to extend preferential treatment to developing 
countries or to negotiate changes in levels of assistance for the 
purpose of international trade agreements. It does not restrict 
the Government's ability to provide urgent temporary financial 
assistance to industries for periods not exceeding twelve 
months. The Government will be able to refer to the Commission 
the question of assistance to any Australian industry, and in 
making its inquiry the Commission will be free to consider and 
report on all forms of assistance which the industry in question is 
receiving. In cases where assistance has been unchanged or 
unreviewed for at least six years. the Commission will be able to 
initiate inquiries. This will be a safeguard against the indefinite 
continuation of assistance to particular industries after it 1s 
needed. 

"I remind you that the Government will still have available to it 
sources of advice other than the Commission. This advice will 
come fro m industries themselves, and from industry associations 
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such as yours. If the advice of the Commission is so good that it 
cannot be rejected, then this will surely be in the interests of the 
nation as a whole. If the advice is not good, it should not be very 
hard to reject. I merely wonder whether our opponents are 
interested in getting good advice at all. 

"Our legislation for the Industry Assistance Commission will 
not affect our plans for rural reconstruction. We will , however. be 
guided by advice from the Commission, After a review of the 
Rural Reconstruction Scheme this year, the Government 
decided to continue the Scheme until 1976, but with more 
emphasis being placed on the build-up of uneconomic farm 
units. More than $47 million was included in the Budget for 
expenditure in the current financial year. An important part of 
the Scheme is the rehabilitation of needy farmers who wish to 
leave the land. The Department of Primary Industry is examining 
proposals for a more imaginative and constructive provision in 
this regard. Similarly, the Fruitgrowing Reconstruction Scheme, 
which is designed to help fruitgrowers in financial difficulties to 
remove some or all of their trees and either leave the industry or 
put their land to an alternative use. has been extended for 
another year at an estimated cost of $~ million. 

" In this context. there is one particular budget measure that I 
want to explain to you. As you know, we decided to remove the 
exemption from sales tax on carbonated soft-drinks containing 
five per cent or more of Australian fruit juice. This decision was 
taken because such exemption was the wrong instrument for 
enlarging the fruitgrowers· market. Only a fraction of the $23 
million a year which the exemption cost the Government was 
returned to the grower. I assure you that while abolishing the 
exemption the Government is ready to provide funds to assist 
any sector of the fruitgrowing industry that may be adversely 
affected. This help will provide more lasting benefit than the 
sales tax exemption which requires continuing subventions by' · 
the government. 

"We have taken other measures to assist rural industries. An 
amount of $20 million was provided in the Budget to facilitate 
long-term rural lending by the Commonwealth Development 
Bank for a wider range of purposes. They include the financing 
of farm purchases. repayment of short-term debts in appropriate 
cases. and assistance in cases of financial difficulty associated 
with the death of a farm proprietor. · 

"Outside the Budget itself, the Government has taken a whole 
series of decisions that will benefit the farmer. In our early days, 
we showed ourselves ready to respond to the urgent need to 
encourage wheat production. We not only accepted a delivery 
quota of 514 million bushels - the highest on record - but 
added a 'floating pool' of 20 million bushels on top of that. ready 
for any State that exceeded its portion of the national quota. We 
increased the first advance payment on wheat from $1.10 to 
$1.20 a bushel for the next harvest. This was the first increase in 
the advance for 15 years. We have also agreed to an immediate 
payment of a second advance on the 1969-70 crop. Our 
initiatives in quickly establishing diplomatic relations with China 
have been welcomed by the Australian wheat industry. As you 
know. the Minister for Overseas Trade, Dr. Jim Cairns. recently 
announced our first long-term wheat contract with China. The 
Department of Primary Industry is now working on a new wheat 
stabilisation plan to replace the one-year extension of the 
current plan. We hope to improve the provisions lor stabilisation. 

"Then there were our tariff cuts. In July 1973 the governmennt 
reduced all tariff rates by 25 per cent to allow imports to enter 
Australia more cheaply. I believe primary producers will reap 
significant benefits from the tariff cut. In particular it is expected 
to reduce the price of a wide range of farm machinery. It will 
reduce to some extent the need for an additional revaluation of 
the dollar. and will help primary producers by restraining the rate 
of inflation and hence the cost of labour employed in primary 
industry. 

"I ask you to remember that in any period of inflation there are 
difficult problems for all democratically e lected governments. It 
is no accident that those in charge of national affairs during 
inflationary periods often become somewhat unpopular. To act 
responsibly they must reduce the community's level of spending 
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in one way or another. They must bring it closer to the 
community's capacity to produce - or import - goods and 
services. Reducing anyone's spending is not the best way to 
court popularity - yet it must be done in the interests of 
responsible economic management. 

I 

"The present inflationary period is in many ways reminiscent of 
the wool boom in the early 1950's. At that time Sir Arthur 
Fadden - then leader of the Australian Country Party and 
Treasurer found it necessary to introduce the vyool Sales 
Deduction Tax, under which 20 per cent was deducted from 
each grazier's wool cheque. As you might expect, this didn't 
make Artie Fadden the most popular man in the bush. I quote 
from his autobiography: 'Criticism of this decision rolled in like a 
tidal wave, backed by hostile resolut ions from branches. 
cancelled membership subscriptions and demands for my 
expulsion.· I am sometimes relieved that I belong to such a 
gentlemanly body as the Australian Labor Party. 

"I mention these matters to illustrate my point t hat 
democratically elected governments are sometimes forced by 
circumstances to take unpopular decisions - decisions which 
they believe to be in the best interests of the nation. It is easy, at 
the present time, to depict us, as an anti-rural par ty, to 
concentrate on the unpopular decisions wh ich we have felt it 
necessary to take in the general interest, and to conveniently 
ignore those t hings we have done which have helped the 
countryman. 

GUEST WORKERS 

"As a Government we stand ready to help Australians who are 
suffering misfortunes wherever they maY live - on farms. in 
country towns or in the cities. If the farming community is again 
exposed to economic hardships we will be prepared to play our 
part in helping individuals to make the best and most rational 
choices and. i f necessary, cushion them against economic 
adversity. We have always voted for such policies when we were 
in opposition; we will adopt them if necessary now that we form 
the Government. In February this year we announced proposals 
costing $10 m illion to help chi ldren in isolated rural areas 
undertake primary and secondary schooling. 

"Pe,rhaps I can sum up my Government's broad intentions by 
quoting a state ment by the Austral ian Woolgrowers' and 
Grazie rs· Council. The Council had this to say: 'The most 
important long-term step the Government can take is to improve 
the efficiency of national resource allocation by encouraging the 
expansion of less protected industries in the economy (whether 
primary or secondary) and discouraging the growth of those 
industries which can only produce with the help of massive 
levels of assistance either subsidy or tariff. This will increase the 
level of real economic growth for the betterment of the whole 
community. · 

" I suggest that the Government. in the interests of the 
community as a whole, is doing just what the Woolgrowers· and 
Graziers' Council suggested. I believe that our policies will 
benefit , not only the great farming community of this nation, but 
the Australian people as a whole ... 

. GOVERNMENT SAYS '',NO'' 
The suggestion by Federal Counci~ that the Board of Management should approach the 

Commonwealth Government on the possibility of bringing guest workers . from Fiji and 
other Pacific Islands for the harvest period has received an abrupt " No" from the 
Government. 

On 19-10-1973, in answer to a question in the House of 
Representatives. the Minister for Immigration, Mr. A. J . Grassby, 
referred to his previous statement in which he said:-

" In the last few montl)s a wide range of suggestions has been 
put forward from various quarters in regard to guest workers. 
There have been suggestions that we might have guest workers 
from the South ,seas for harvest purposes; guest workers from 
Norway to become fishermen temporari ly; guest workers from 
China to build roads in Victoria; and guest workers from Europe 
to fill some of the gaps in the bui lding trade. About the only 
institution that has not asked for guest workers so far is the 
Parliament. but never mind. it might happen. The concept of 
guest workers is not one that I would accept nor would the 
Government. If we were to engage in the practice of employing 
guest workers as it operates. in, for example, some European 
countries we would be abandoning our tradit ional attitude to 
migration ; that is that we bring people to this country, welcome 
them and want them eventually to join the nation. to join the 
national family and be a part of us. Certainly it would be a very 
unfortunate development if we were to have an alien body that 
would be continually alien in the national f ramework and within 
the national family. I think it would be generally rejected as a 
concept by the majority of Australians, because after all, we are a 
developing and a growing community. 

"We are virtually a new nation now because shortly half of t he 
population wi ll be under 25 years and one Australian in every 
three is the product of post-war migration. either by coming to 
this country or by being a child or grandchild of migrant parents. 
So we have a new nation now. The great thrust is to try to build it 
in unity and I do not th ink a guest worker concept would help 
that at all. The honourable member has raised a very pert inent 
question in relation to the harvest which will come in the months 
ahead and next year. Of course there are difficulties there. I 
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appreciate the difficulty which the honourable member has 
pinpointed in his question. Alreads I have had discussions with 
my friend and colleague. the Minister for Labour. who is well 
aware that $2m. or $3m, worth of crops could be at risk next year 
ff we do not have adequate harvesting arrangements. I hope that. 
as a resu lt of our continuing discussions and deliberations. some 
arrangements will be made to overcome the difficu lties. 
However, we reject the concept of guest worKers." 

In subsequent discussions with the Board Chairman. the 
Minister reaffirmed the Government's opposition to guest 
workers and emphasised the administrative difficulties of such a 
scheme. H e also commented on the possible public outcry which 
could occur if it was necessary for the Government to deport 
guest workers who would not return voluntari ly after their terms 
of. employment. 

Harvest Labour 
The Chairman has also conferred with the Minister for Social 

Services. Mr W. G. Hayden. on the whole question of harvest 
labour. A suggestion that University holidays be put back four to 
six weeks to coincide with the fruit harvest period will be 
examined by the Minister. 

METRIC CONVERSION 
There was once a student named Petre. 
Who asked "why use metre and litre?" 
But when he found out 
He let out a shout: 
" ·cause metre and litre are neatre! " 

(Limerick written by an American teacher.) 
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Sulphur Dioxi9e Levels 
for Sulphuring Tree Fruits before Drying 

By D. MeG. McBean,* M. W. Miller,t A. A. Johnson,* and J. I. Pitt* 
(Reprinted from C.S.I.R.O. Food Preservation Quarterly . . Vol. 27. No. I . 1967.) 

Sulphur dioxide is almost .universally accepted as a permissible additive 
to dried tree fruits such as apricots, peaches, nectarines, and pears. The 
main purpose of this preservative is to retard certain chemical reactions 
which lead to the formation of brown to black pigments from compounds occur
ring naturally in the fruit and ultimately make the fruit inedible. This 
article discusses present commercial methods for treating fruit w ith 
sulphur dioxide before drying, their efficiency, and possible improvement. 

D URING the period 1945- 50, investiga
tions in the Division of Food Preserva

tion indicated that dried tree fruits needed 
3000 p.p.m. of sulphur dioxide (SOz) initially, 
if they were to remain acceptable for usefully 
long periods when kept at room temperatures 
under Australian climatic conditions. As a 
result of these studies, health authorities 
throughout Australia laid down 3000 p.p.m. 
as the maximum level of SOz in dried tree 
fruits. It is therefore important that orchard
ists should be able to control, with reasonable 
accuracy, the amount of SOz that they add 
to their fruit during the sulphuring process. 
With present practices wide variations in SOz 
level occur in dried fruits. In some instances, 
concentrations as low as 1000 p.p.m. have 
been found, providing little protection to the 
fruit, while on othe( occasions, levels as 
high as 7000 p.p.m. have made fruit un
salable. This variation is not surprising in 
view of the multiplicity of techniques and 
equipment used by orchardists to apply SOz 
to fruit before drying. 

For sulphuring, halved fruits are placed 
on wooden trays which are stacked one above 
the other in an enclosure that can be sealed. 
Sulphur, in a metal pan, is burnt in an adjoin
ing pit or box and the resulting hot, gaseous 
S02 moves by convection into the enclosure 
through a short duct. Small vent holes are 
generally provided near the top of the en
closure to assist the convective movement 
of the hot gas. Efforts are made to control 
the rate at which the sulphur burns by regula
ting the air supply to it, and most o rchardists 
are aware that fluctuating wind strength and 
direction affect the rate of burning. 

The level of SOz in dried fruits depends 
mamly on two factors, the amount of SOz 
taken up by the fruit during sulphuring and 
the degree of retention of such absorbed SOz 
during sun-drying. Orchardists have little 
control over the second factor, as retention 
is largely dependent upon weather conditions 
while drying is in progress. McBean, 
Johnson, and Pitt (1964) showed that of the 
many factors influencing the uptake of SOz, 
two of the most important were the time of 
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exposure to SOz and the concentration of 
the gas. Time of exposure is usually standard
ized by each grower-although it differs 
widely between them-but the concentration 
of SOz within commercial sulphuring equip
ment is unknown. 

This paper reports studies made in I 962 
and I 965 in which, for the first time in Aus
tralia, measurements were made of the SOz 
levels within commercial sulphuring equip
ment. In 1962, measurements were taken to 
give an indication of the range of SOz con
centration over which basic absorption studies 
should be conducted in laboratory experi
ments. Those in 1965 were done to provide 
additional information on which to base 
specifications for a mechanical sulphur 
burner. The only previous data on levels of 
S02 during commercial sulphuring were 
reported by Long, Mrak, and Fisher (1940) 
following their comprehensive survey of the 
process as used in California. 

Method of Measuring Sulphur Dioxide 

Long. M rak, and Fisher determined S02 by 
bubbling the mixture of air and SOz removed 
by suction from the enclosure through an 
iodine solution of known strength to which 
starch was added, The volume of gas mixture 
required to reduce the iodine completely, as 
indicated by the d isappearance of the blue 
starch- iod ine colour, was measured, allowing 
the percentage of S02 to be calculated . The 
authors stated that the proba ble error was 
about 5 % but as the rate of bubbling of the 
gas mixture through the iodine solut ion had 
to be slow, the method was rather time
con,summg. 

Sulphur dioxide concentration was 
measured in the present studies using an 
interferometer- refractometer. This small, 
battery-operated, optical instrument is widely 
used as a gas analyser in the petroleum and 
mining industries. It is eminently suited for 
measuring so2 in air because of the high 
refractive index of SOz relative to air. The 
interference fr inge was adjusted to read zero 
with air in the test cell. On introducing a 
mixture of air and so2 into the cell by means 
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of a rubber aspirator, the shift of the fringe 
on the optical scale was noted. This was 
referred to a calibration chart to give the 
percentage of SOz. Individual readings took 
only about 30 sec and concentration could 
be measured with an accuracy of 0 · 05% 
over the ra nge 0-4% so2 in air. 

Polyvinyl chloride tubes of! in. bore were 
fixed to trays at four points within the en
closure. Preliminary trials with 12 points 
showed that four were enough to obtain an 
accurate assessment of the average S02 
concentration. The plastic tubes were carried 
to a central external position where the 
interferometer could be connected to each 
in turn.· Two sampling points were at the 
rear and two at the front of the stacks of 
trays; at each end, one tube was installed 
9 in. from the top of the stack, which was 
about 5 ft high, and the other 9 in. from 
ground level. 

Types of Sulphuring Equipment 

Sulphur dioxide concentration was measured 
in the following four types of equipment. 
The first three are in common use, while the 
fourth was sufficiently unusual to be con
sidered worth testing also. 
· PVC tent.-This plastic cover, 0·008 in. 
thick, is fashioned so that it slips snugly 
over two stacks of trays (3 ft x 2 ft). These 
units ·may be set up on an earth floor, in 
which case the base is sealed by distributing 
dry soil on the skirt of the tent, or they may 
be placed on a concrete apron and sealed by . 
placing heavy planks on the bottom of the 
tents. Most frequently, the pan containing 
burning sulphur is placed under a ga lvanized 
iron tunnel shaped in the form of an inverted 
V, one end being closed and the other open. 
A small flap is cut in the closed end and by 
altering its position, some contro l over the 
entry of ai r to the burning sulphur and thus 
over burning rate is effected. The open end 
leads under the skirt of the tent and directs 
the S02 into the enclosure. Two eyeleted 
holes about ~ in . in diameter in the top 
of the tent permit a small amount of so2 
to escape, thus assisting the convective 
flow of gas from the burning sulphur and up 
through the trays of fruit. Where a tent 
is set on a concrete floor, the sulphur is 
often burnt in a nearby pit which is con
nected to the interior of the enclosure by a 
short, underground duct made .from 4-in. 
Of 6-in. glazed earthenware pipes. A lid 
over the pit allows some control over burning 
rate. 

Plastic tents have the advantages of being 
relatively inexpensive, leak-proof, and free 
from corrosion problems. Their chief dis
advantages are that they can easily be torn 
on sharp projections, or holed by contact 
with a hot surface such as the pan in which 
the sulphur is burnt. 

Wood-framed house covered 1rith asbestos 
cement sheet in!(.- T hese chambers have a 
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large framed door which should be gasketed 
and fitted with clamps to permit close 
sealing. Sulphur is burnt in a small brick 
or concrete box at the rear of the house, 
SOz passing into the enclosure via a short 
duct. A lid on the box provides some con
trol over its burning rate. This type of 
house often has caulked joints to reduce 
leakage and is satisfactory if kept in sound 
order. However, warped or ungasketed 
doors, cracked sheets of asbestos cement, 
and flaking due to the corrosive action of 
SOz are often encountered. 

Concrete block chamber.-Houses of this 
type have poured concrete roofs and wood
framed doors. They are built singly or in 
multiples of two, placed back to back. For 
sing!!! units, sulphur is generally burnt in 
boxes similar to those described in the 
previous paragraph. When arranged back 
to back, a trench about 9 in. deep and 12 in. 
wide is located under each door and at right 
angles to it. Part of the trench is therefore 
external to the chamber and part internal. 
The external part has a lid under which the 
sulphur is burnt. The rest of the trench 
acts as a channel fo r the influx of so2 to 
the chamber. Vent holes are provided in 
the roof. Structures of this type are usually 
free from leakage if the doors are sealed as 
with the wood-framed houses. 

Concrete block tunnel.- This is the only 
equipment in which a semi-continuous opera
tion is used. The tunnel holds three t rucks 
of fru it which are moved progressively 
through it, and has a wood-framed door 
at each end. Sulphur is burnt in pans placed 
inside the door at each or either end of the 
tunnel. The burning rate is controlled by 
adjusting the clearance at the base of the 
doors. Concrete is not immune from cor
rosive attack by SOz and flaking of the surface 
may occur. 

Test Material and Procedures 
Sulphur dioxide levels were measured in 
16 separate sulphuring runs, 5 of which 
were in plastic tents, 4 in asbestos cement 
houses, 4 in concrete block chambers, and 
3 in the concrete block tunnel. Five runs 
were done in 1962 and 11 in 1965. 

Apricots were sulphured in all tests 
except one, when nectarines were treated. 
All o rchardists were requested to follow 
their normal sulphuring procedure. In 
every trial, a load consisted of about 500 lb 
of fruit and charges of sulphur were between 
3 and 4 lb in weight. Some orchardists used 
a hessian wick to assist ignition but others 
burnt the sulphur alone. 

Gaseous Sulphur Dioxide Levels 
Uniformity within enclosures.-S02 cqncen
tration was fairly uniform within sealed 
enclosures, ·readings taken in rapid succession 
from the four sampling points d iffering by 
0·1 to 0·3%. Occasionally, greater varia-
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tions (up to 0 · 5 %) were observed, but 
such spatial differences occurred only when 
gusty winds affected the sulphur burning 
rate or when a house was inadequately 
sealed. Although S02 always entered at the 
base of an enclosure and the gas is heavier 
than air, apparently heat from the com
bustion of the sulphur caused enough con
vective movement to keep so2 concentration 
reasonably uniform within the enclosures. 

Measurements with thermocouples showed 
that temperatures inside the enclosures 
reached about 20°F above the external shade 
temperature. In adequately sealed chambers, 
temperature was also reasonably uniform, 
indicating considerable convection. 

3 4 
· Sulphuring time (hr) 

A 
I 
I 

B 
I 
I 

Fig. 1.- V;uiation in the average concentration of 
gaseous sulphur dioxide during 4 tests using a sul
phuring chamber made of concrete blocks. A, stirring 
of molten.sulphur to remove surface slag. 8, admis-

sion of additional air to burning sulphur. 

Average levels.-Average S02 concentra
tion (the mean of re'adings at the four 
sampling points) fluctuated widely during 
each run. However, in spite . of the wide 
differences in design of enclosures and of the 
many minor variations in procedure em
ployed by the orchardists, approximately 
80% of values fell within the range 1-2% 
SOz. Higher levels occurred when winds 
were blowing strongly, the maximum ob
served being 3%. This is the same maximum 
S02 level observed by Long, Mrak, and 
Fisher. Gas concentrations below 1 ~" were 
obtained when the sulphur burned sluggishly 
through lack of oxygen or the formation of 
slag on its surface. 

Different S02 concentration patterns were 
obtained during different runs in the same 
equipment. Figure 1 shows the levels during 
four tests in a chamber built from concrete 
blocks. The initial rate of rise in S02 con
centration varied, probably due to differences 
in the area of the surface of sulphur which 
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was burning when it was introduced into the 
system. There was always a tendency for 
so2 concentration to rise early to an above
average value before declining slightly. The 
reason for this is not known. 

0 6 8 10 12 14 16 

Sulphuring l ime (hr) 

Fig. 2.-Fiuctuation in t he average concentration of 
gaseous sulphur dioxide during sulphuring in a 
plastic tent. 8, admission of additional air to burning 
sulphur. C, relighting of sulphur after it was 

extinguished. 

Causes of Fluctuating Sulphur Dioxide 
Levels 

During these trials, the shortest time for a 
4-lb charge of sulphur to burn completely 
was 3 · 5 hr, and the longest 15 hr. The 
commonest cause of fluctuations in so2 
level was uneven burning of sulphur. A 
sudden directional change or a drop in wind 

·strength caused the sulphur to burn more 
slowly and this was reflected in a lower gas 
level about 5-10 min later. An increase in 
wind speed resulted in higher so2 levels soon 
after. When air conditions were particularly 
calm, burning was sluggish even if the vent 
to the box containing the pan was well open. 
Increases in wind strength are indicated at 
B in Figures I and 2. 

A second cause of sluggish burn ing was 
the formation of a scum or slag on the sur
face of the molten sulphur, due to small 
amounts of organic impurities. This slag 
restricts oxygen supply for combustion and 
may extinguish the fla me in severe ·cases. 
Stirring of the sulphur may break up the 
slag and overcome the problem. Figure I 
shows a rise in so2 concentration following 
stirring (indicated at A) of a slowly burning 
pan of sulphu r. The formation of slag is a 
long-standing pr.oblem in the industry but it 
has been largely overcome in recent years 
since suppliers agreed to carry out burning 
tests and supply only free-burning material 
to fruit dryers. 

Inadequate sealing of the sulphur house 
is another source of fluctuating so2 level. 
As mentioned earlier, this can cause marked 
spatial variation in so2 concentration as 
well as generally lowering levels. .This 
problem is associated chiefly with gaskets 
and methods of sealing the door, but cracks 
in sheets of asbestos cement or tears in 
plastic are other sources of trouble. 
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Table 1 
Sulphur Dioxide Contents of Dried Fruits produced during Field Sulphuring Trials 

Apricots were used in the trials except those marked*, in which nectarines were sulphured 

Type of Sulphuring I Exposure 
Year Equipment Time (hr) 

1962 Asbestos cement 6 
8·5 

Plastic tent* 8·5 
14 
15·5 

1965 Concrete chamber 6 
6 
6 
6 

Concrete tunnel 7 
7 

14 
Asbestos cement 8 

9 
Plastic tent 15·5 

16 

Under calm conditions, plastic tents had 
very uniform gas concentrations, but wind 
caused them to act as bellows pushing large 
volumes of air and SOz into the atmosphere 
through the vent holes. Even slight breezes 
can cause sharp variations in SOz levels 
within plastic tents. Figure 2 shows marked 
fluctuations during a run caused by mild 
night breezes. This defect can be overcome 
by roping the tent securely to the stacks of 
enclosed trays. Under strong, gusty condi
tions ties should be no more than 12 in. apart. 

Su~phur Dioxide Content of Dried Fruit 

Sulphur dioxide contents of dried fruits 
arising from the sulphuring trials were 
determined using the modified Monier
Williams method developed by Shipton 
(1954). These values are listed in Table 1, 
with significant data about the sulphuring 
procedures. 

During the 1962 trials, weather conditions 
were generally hot and dry, thereby favouring 
high retention of SOz during drying. In 
contrast, cooler weather during the 1965 
season resulted in lower retentions. Apricots 
required 8-9 hr exposure to SOz in 1965 
to contain 3000 p.p.m. when dry, whereas 
in 1962 fruit sulphured for only 6 hr con
tained more tha n that figure. Opposed to 
this general trend, it can be seen from Table I 
that apricots sulphured overnight in plastic 
tents in 1962 had lower so2 levels when 
dry than those handled in a sim ilar manner 
in 1965. The former were dried during a 
two-day period when humidity was very 
high whereas the latter were dried during 
the only period of the 1965 tests when 
temperatures exceeded 100°F. Apricots sui~ 
phured overnight generally had S02 contents 
in excess of the statutory level of 3000 p.p.m. 
when dried. 
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S02 Content 
Sulphuring Data 

(p.p.m.) 
-

Windy. 2 .·. 4 lb charges of S 3670 
Windy. 2 .. 4 lb charges of S 3950 
Windy. Up to 2·5% S02 3150 
1-1·5% S02, 0 ·4% at end 4400 
1-2% SOz 4470 

-
S02 levels plotted in Fig. I 2370 

2530 
2470 
2840 

Windy, cool. I% S02 2310 
Windy, cool. I% S02 2420 
< I ~/, S02 for part of time 2910 
1·5-1·75% so2 2900 
3 hr above 2% so2 3150 
S02 levels in Fig. 2 5080 
Similar S02% to Fig. 2 5200 

Conclusions 
During the exposure of cut tree fruits to the 
fumes from burning sulphur, considerable 
fluctuations were observed in the average 
S02 concentration within the various en
closures commonly in use. These fluctua
tions depended mainly on the rate at which 
sulphur burnt, which in turn was influenced 
by the air supply to the burner. Present 
methods of controlling burning rate are only 
partly effective and depend largely on the 
strength and direction of the wind. 

Observed S02 levels were most commonly 
between I and 2% but exceeded this when 
wind conditions were turbulent and fell 
below it when sulphur burnt sluggishly. 
Freedom from leakage is essential in all 
sulphuring enclosures since loosely fitting 
doors, and cracks and holes in walls or roofs, 
cause not only lower average concentrations 
but also wide spatial variation of SOz within 
the houses. Special attention should be given 
to ensure that plastic tents cannot flap in the 
wind, because in so doing they act as bellows 
and discharge large amounts of so2 into the 
atmosphere. 

The SOz contents of dried fruits produced 
during these trials ranged . from 2300 to 
5200 p.p.m. The highest values were obtained 
when fruit was sulphured overnight (14-16 
hr). This may be a convenient procedure but 
it obviously results in SOz levels far in excess 
of the statutory 3000 p.p.m. The even wider 
range of SOz contents which occurs in 
practice suggests that some orchardists are 
using sulphuring methods very different from 
those which should be used. 

The weather conditions during sun-drying 
influence the so2 content of dried fruits by 
affecting the retention of the preservative. 
However, if uniformity of sulphuring could 
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be attained, orchardists could vary exposure 
time to compensate for this factor. From 
these trials, apricots should contain the 
target figure of about 3000 .p.p.m. of so2 if 
they are sulphured for 5-6 hr during a hot 
and arid season, whereas 8-9 hr are needed 
if the weather remains persistently cool and 
humid. 

The tests showed that there is need for a 
mechanical sulphur burner capable of main
taining a concentration of I· 5-2% S02 
within sulphuring enclosures. Such a burner 
could be operated in conjunction with many 
of the present sulphur houses, because they 
are fairly uniform in volume and in the 
weight of prepared fruit they hold per 
charge. As old houses are replaced or new 
units installed, further standardization in size 
and design could be introduced. 
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AUSTRALIAN 
MECHANICAL 
HARVESTER 

The Dried Vine Fruits harves
ter of Mr. Frank Tassone. Go/ 
Go/, N.S. W.. which won the 
1973 James Hardie "lnnova(or 
Of The Year" award. The 
harvester is used in 
conjunction with trellis drying 
of Sultanas. 
(Photo counesy of Mr. Don Turvey.) 

USA Raisin growers also look to the machine 
age 

(Reprinted from 'San Francisco Sunday Examiner and Chronicle. "j 

FRESNO - (UPIJ - The traditional method of hand-picking 
Thompson seedless grapes and drying them on trays for raisins 
may soon give way to a faster, more economical vine-drying and 
mechanical harvesting process. 

A three-year study on the new method at Fresno State 
Univers ity has produced enthusiasm among industry and 
government experts. 

Vincent Petrucci, Professor of Viticulture at Fresno State and 
head of the research project, says the experimental harvesting 
method has so far proven to be $30-$40 cheaper per acre than 
the regular harve~t procedure. 

Paper Trays 
Under the current method a grower hires pickers to come in, 

strip the vines and lay the grape bunches on paper trays to dry 
out. 

The full trays must be turned, rolled and boxed before delivery 
to the packer. The entire process takes about 21-25 days during 
which the grower constantly worries about mold-causing rain. 

The system developed at Fresno State takes 7-10 days less. · 

Research technician Nick Canata explains how it works: 

Pruners enter a field when the sugar content of the grapes has 
reached 20-23 per cent and snip off the fruit canes above a 
renewal point. 

The severed canes. laden with gre~pes. remains suspended 
because it is wrapped around the wire trellis system which runs 
through the vineyard rows. 

A tractor. with a canopy spray rig developed at Fresno State. 
then enters the field and e mu1s9yle dip. CJ derivative of oil seed, 
is sprayed on the grape bunches. , 
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Petrucci explains the emui'sion accelerates the dehydration 
process of the grapes and faci litates mechanical harvesting. 

Five days after the initial spray, the drying grapes are again 
sprayed with an emulsion half the strength of the original potion. 

Harvester 
When the fruit has d ried to about 16 per cent moisture, 

roughly 1 0 days, a mechanical harvester comes in and with 
vibrating rods knocks the raisins loose and into a collector bin for 
transport to the packer. 

During the first three years of the program, the new method 
has been used successfully on a few rows of vines but this year 
the university specialists plan to try it on five acres of campus 
grapes and 15 acres of grapes at a Fresno County ranch. 

The project has received financial support from the raisin 
industry and a $100.000 federal grant. 

The vine-dried raisins. which Canata says are "meatier" than 
sun-dried raisins. are being tested for taste and appearance at 
the US Department of Agriculture's western regional laboratory 
in Albany. 

A separate part of the research project involves harvesting of 
grapes by hand or mechanical means and the drying of the 
grapes by artificial means in hot air dehydrators - a process 
which takes only 10-14 hou rs. 

Canata says the main obstacle to industry-wide implementation 
of the new vine-drying and mechanical harvesting process is 
cost of the equipment. 

A spray rig is around $7,000 and the mechanical harvester 
used by the university costs $38.000. 

But Canata says farmers may soon be able to rent the 
machines or perhaps several farmers can go together and buy 
one. 
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