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Preface 

This report was prepared by CSIRO to meet reporting requirements to DFRDC. 
While it is not a general publication document, limited copies are being made available through 
DFRDC for extension purposes. Information in the report must not be reproduced without 
permission from CSIRO (Mr. P. Clingeleffer ). 



Synopsis 

With the permission ofDFRDC, this report represents a summation of results from two, three-year 
projects. The first three-year project (CSH24) was extended for a further three years (CSH54) to 
enable statistically sound conclusions to be drawn. Project CSH 54 also incorporated an earlier 
separately funded project (DAV76), the results ofwhich are also reported here. 

The project assessed a diverse range of drying selections from the CSIRO breeding and variety 
evaluation program. Plantings were also established with new selections identified in preliminary 
studies as having potential for drying purposes. Major outcomes from the project include:-

• Established multiplied field trials with currant types, early ripening, small berried and 
disease resistant CSIRO selections on the CSIRO Koorlong property, alternative 
raisin types on Agriculture Victoria property, and a Sunmuscat rootstock trial on a 
commercial property. 

• Named and released Sunmuscat in May 1996. Industry adoption of Sunmuscat was facilitated 
with the establishment of mother vine plantings in collaboration with A VIA on grower 
properties in 1995 and 1996. 

• GA studies showed that a 1.5 -3.0 ppm post-set application, increased Sunmuscat berry size 
without negative impacts on yield in the following season. 

• Sensory evaluation studies undertaken by AFISC at Werribee demonstrated consumer 
preference for Sunmuscat over dried sultanas and gordos. 

• Completed the evaluation of small berried selections, identified previously for the 
production of light type fruit and planted on the CSIRO Coomealla property and 
ADF A Irymple site. The CSIRO selection S67 showed strong potential with respect to 
its productivity, suitability for hanging cane management systems and trellis drying 
and its uniform amber fruit colour. The small berried Sultana clone, H23 produced 
yields and fruit quality similar to Sultana H5 and hence is suited to products requiring 
a smaller berry. The small berried, Bruce's Sport Sultana produced an excellent light 
coloured product and, when grown on Ramsey rootstock, satisfactory yields. 

• Completed the evaluation Sultana types, including Fiesta, planted in guard rows on the ADF A 
Irymple site. As a result it is recommended that for trellis drying, growers establish some 
plantings ofFiesta as part of a risk management strategy to produce very early Sultana type 
fruit. 

• Commenced the evaluation of large berried Sultana types planted on the CSIRO Koorlong 
property. The preliminary results indicate that H25 or Seekamp Sultana clones do not offer 
distinct yield or quality advantages over Sultana H5. Compared to H5, Carmer Seedless was 
higher yielding, particularly on Ramsey rootstock and Shaw-trellis, and produced a distinct 
light coloured large berried product. Malta Seedless appears to have limited potential due to its 
low yield and potential problems with seed traces. The CSIRO selections, M28113 and M2991 
appear very promising if rain tolerance, consistent high yield and high quality can be 
maintained. 



• Completed the evaluation ofMarroo Seedless trials, ie. a semi-commercial site and a rootstock 
trial planted on the CSIRO property at Coomealla. Management ofMarroo Seedless on the 
double cordon, Shaw trellis produced lower yields than the 0.3m T -trellis. Ramsey was the best 
rootstock for Marroo Seedless while Rupestris Du Lot, 3309 Courdec and Schwarzmann 
produced very low yields. 

• Facilitated the importation of Black Emerald, the muscat selection (C88-89) and the early 
ripening Sultana type, Do Vine, from the USDA in Fresno. 



Objective 

1. Implement evaluation of seedless selections as drying grapes, ie. improved currant 
(includes muscat) types, early ripening, large berried or disease resistant Sultana 
types and seedless selections from in-ovulo embryo rescue. 

2. Facilitate industry adoption ofthe large muscat selection Sunmuscat. 
3. Evaluate new seedless raisin types (ie. Muscat seedless and 72413 ) from South 

Africa and a Sultana .type (Manik Chaman from India), established under highly 
productive management systems as part of the DA V76 project. 

4 . Initiate steps towards release ofthe small berried Sultana type, S67. 

Background 

CSIRO Division ofPlant Industry maintains a vine improvement program to provide the 
viticultural industries with material suited to Australian conditions and industry needs. 
New seedless drying varieties have been developed by hybridisation or have been 
imported and maintained in the CSIRO germplasm collection. Varieties released for 
dried fruit production from the breeding program include Carina (1975), Merbein 
Seedless (1981) and Marroo Seedless (1988). Previous studies evaluated the range of 
seedless varieties in the germplasm collection (Newman and Clingeleffer 1987) and 
identified large berried types as pot~ntial alternatives to seedless raisin varieties or for 
specialty lines. DFRDC has provided support to evaluate the best large berried types 
(CSH17), small and large berried Sultana types, new currant types and specialty lines as 
drying grapes (CSH24). DFRDC has also supported the establishment of a planting to 
evaluate large berried seedless muscat and raisin types from South Africa (under a 
testing agreement) and a large berried Sultana clone from India (DAV76). At the request 
ofDFRDC the DAV76 project was incorporated into the current project in 1997. 

A dried fruits breeding workshop with industry input was held in June 1992 to develop a 
strategy for the development and evaluation of new drying varieties. The strategy 
developed for the 1995-98 triennium (this project, CSH 54) involved assessment of 
improved currants (including muscat types), early ripening and disease resistant Sultana 
types and seedless types from in-ovulo embryo rescue. It also involved assessment of 
large berried Sultana types established on Ramsey rootstock with Shaw trellis and 
completion of two trials on the CSIRO Coomealla property, ie. a small berried trial and a 
Marroo Seedless rootstock trial. The project also maintained a planting on the the 
ADF A Irymple site which included Sunmuscat, the small berried Sultana type S67 and 
Fiesta and established a Sunmuscat rootstock trial on a grower property. 



Methods Summary 

Potential drying types (ie. CSIRO selections and varieties) assessed in the project were at 
various stages of evaluation and development. They included selections in full production 
in established trials, promising selections in 6-8 vine plots, and single vine seedlings from 
CSIRO breeding lines. A number of the trials aimed to maximise production and 
incorporate low input management systems and included trellis drying, new trellis 
systems and the nematode resistant rootstock, Ramsey. Key assessments included:-

• detailed measurement of harvest factors, ie. yield, sugar, titratable acidity, pH, bunch 
and berry size etc. 

• production of rack or trellis dried fruit either after treatment with drying emulsion, or 
where appropriate as naturals 

• processing of the dried product in the small-scale CSIRO packing plant 
• commercial evaluation and test marketing where deemed appropriate. 

The main trials/plantings available to the project are listed below. 

1. Currant selections 

The main aim was to produce a currant which ripens early, is rain tolerant and 
hermaphrodite (leading to fruit development without setting sprays) and would offer 
distinct advantages over existing commercial varieties, Carina and Zante currant. A 
number of genotypes were planted in the previous project (CSH24) in a 3rd stage 
evaluation trial on the CSIRO Koorlong property. They included two muscat currant 
varieties, Cape currant and Grant currant and Beauty Seedless. The trial included 
rootstocks, trellis drying and Shaw Swing-arm trellis to assess compatibility with 
mechanisation. A number of CSIRO selections, which are either hermaphrodite or 
selected from disease resistant lines, were also planted at the site during the project. 

2. Small berried Sultana types 

The project aimed to complete evaluation of small berried types established on the 
CSIRO Coomealla and the ADF A Irymple properties. Treatments at the Coomealla site 
included vines growing on own roots or Ramsey rootstock, trellis drying and 'Shaw 
Trellis'. Treatments at the ADFA site included a comparison of0.3m and 1.2 m T-trellis 
planted in 3. Om rows with a simple hanging cane system planted in narrow, 2.2m rows. 
The selections included H5 control, the small berried Sultana clone H23, the small 
berried very light coloured Sultana, Bruce's Sport and three CSIRO seedling selections. 

In addition the project aimed to establish new plantings of early ripening and/or disease 
resistant small berried seedless hybrids assessed as seedlings or in consolidated 2nd stage 
plots in the previous project CSH24. 



3. Large berried Sultana types 

A large berried Sultana type trial was planted in the previous project. Treatments include 
vines grown on own roots or on Ramsey rootstock and trellis drying using 'Shaw Trellis' 
to assess compatibility with full mechanisation. The selections included Sultana H5 
control, Sultana clone Seekamp 2, selected for consistent light coloured fruit production, 
the large Sultana clone H25, Canner Seedless, selected for its light colour, the early 
ripening Fiesta, Malta Seedless and two unnamed high yielding CSIRO selections 
M28113 and M2991. 

In addition, Fiesta, Sultana and Merbein Seedless were established in guard rows on 
ADF A land at Irymple. 

4. Alternative raisin types 

Four large berried seedless selections were evaluated in the DFRDC project CSH17. The 
trial was established on ADFA land at Irymple and included the muscat selection F58-93 , 
Thomuscat, Sultana Moscata and Emerald Seedless. The main outcome was that the 
selection F58-93 be released for large scale industry testing. The Irymple site was 
monitored on a scaled-down basis as a source of material ofF58-93 and to demonstrate 
simple but very productive management practices using narrow rows and high, hanging 
cane systems. 

A rootstock trial with F58-93 was also planted on a grower property (Mr. A. Martin) as 
the previous trial indicated partial incompatibility with Ramsey. 

The project also aimed to complete the evaluation ofMarroo Seedless established in trials 
on the CSIRO Coomealla property. The trials included Shaw trellis, trellis drying and 
Ramsey rootstock and a detailed trial with 12 different rootstocks. 

5. Seedless raisin and Sultana type evaluation (planted with DFRDC support, DA V76). 

The project aimed to complete establishment of two muscat seedless selections from 
South Africa and Manik Chaman from India, planted by Agriculture Victoria on the Mid 
area property. The trial included Shaw swing-arm trellis system and wide T- trellis and 
1103 Paulsen rootstock. 



Results 

(1) Currant selections. 

Field grafting, installation of trellis and training of the currant types planted on the 
CSIRO Koorlong property was completed during the project. In addition a number of 
CSIRO selections which are either hermaphrodite or developed from disease resistant 
lines were also planted at the site. While some own-rooted vines produced a small crop 
in February 1997, vines of most selections did not produce a crop until 1998. Detailed 
assessments are being conducted as part of project CSH60, 1998-2001 and will be 
presented to DFRDC on completion of that project. The very preliminary results 
indicated the most productive selections were Beauty Seedless, Carina and Zante Currant. 
The muscat flavoured varieties, Cape and Grant currants had low yields. Some of the 
CSIRO disease resistant selections were quite productive. 

(2) Small berried Sultana types. 

Coomealla site: 

A trial designed to assess a number of small berried selections, identified previously for 
the production of light type fiuit was established in sandy loam soil on the CSIRO 
Coomealla property in 1990. The trial site had previously been planted with Sultanas for 
25 years. The trial included assessment as own roots or grafted on Ramsey rootstock and 
managed on a double cordon Shaw trellis. The selections were:-
• Sultana H5 (control) 
• the small berried Sultana clone, H23 
• the very light coloured Sultana clone, 'Bruces Sport' 
• the very small berried, CSIRO selection M2177 
• the small berried Sultana types, S6 and S67. 

Evaluation was completed in 1996 when all treatments were trellis dried. The vines were 
removed in winter 1996. 

The selections were harvested or trellis dried during the 3rd week ofFebruary each 
season. Yield differences between the selections were not significant in 1993, 1994 and 
1996 (Table 1). In 1995 Bruce's Sport had a significantly lower yield than the other 
Sultana clones while S6 produced the highest yield. Over all seasons, the 3 CSIRO 
selections had higher yields than the Sultana clones. S67 had the highest overall yield. 



Table 1. Mean yield (kg per vine) of six selections (3 Sultana clones and 3 CSIRO 
selections) for seasons 1993-96. The results are presented across rootstocks in the 
absence of significant year x rootstock interactions. Bold type indicates significant 
treatment effects. Subscripts are used to denote significant differences between treatment 
means (P<0.05). 

8.6 6.4 13.7b 12.4 10.3a 
8.7 6.6 14.hc 14.3 10.93 

12.2 10.4 9.0a 10.9 10.6a 
12.6 10.5 10.6ab 16.0 12.4ab 
11.1 6.7 16.4c 13 .3 11.9ab 
21.3 10.1 12.9ab 12.7 14.3b 

There was a strong interaction between selection and rootstock over the seasons (Table 
2). Compared to own roots, Sultana H5 and H23 and S6 had low yields on Ramsey. 
Bruce's Sport and S67 produced high yields on Ramsey. Own-rooted Bruce's Sport and 
S67 had significantly lower yields than the other selections. By contrast, S67 was more 
productive than all other selections when grown on Ramsey. Bruce's sport was more 
productive than HS or H23 Sultana clones when grown on Ramsey. 

Table 2. Mean yield (kg per vine) of six selections (3 Sultana clones and 3 CSIRO 
selections) over 4 seasons 1993-96. Bold type indicates significant treatment effects. 
Subscripts are used to denote significant differences between treatment means (P<O. 05). 

13.h 7.5a 10.3a 
14.6b 7.23 10.9a 
9.0a 12.3b 10.6a 

13.4b ll.Sab 12.4ab 
14.4b 9.5a 11.9ab 
10.3ab 18.2c 14.3b 



Significant differences in berry weight between the selections were as expected (Table 
3). Both H23 and Bruce's Sport had smaller berries than the control, Sultana H5. S67 
and S6 also had significantly smaller berries than H5. The M2177 selection had very 
small berries, similar in size to currants rather than Sultanas. There were no differences 
between the selections in sugar level in any season (not presented) and over the 4 
seasons (Table 3). The three CSIRO selections had higher levels oftitratable acid 
than the Sultana clones. M2177 and S6 had higher levels oftitratable acid 
than S67. 

Table 3. Mean berry weight, sugar and titratable acidity of 6 selections (3 Sultana 
clones and 3 CSIRO selections) over 4 seasons 1993-96. Bold type indicates significant 
treatment effects. Subscripts are used to denote significant differences between 
treatment means (P<O. 05). 

1.45c 23.8 4.38a 
1.29bc 23.5 4.49a 
1.14b 23.6 4.61a 
0.383 24.0 6.11c 
0.94b. 24.9 6.21c 
1.04b 23 .9 5.49b 

Apart from the small differences in berry weight, Sultana HS and H23 produced similar 
dried products, ie. light amber-amber colour depending on the season. Bruces Sport 
always produced a lighter product than Sultana HS which was particularly noticeable 
after adverse drying conditions or when trellis dried. There were no obvious differences 
in the fruit quality produced from own roots or Ramsey vines. The dried fruit sample 
produced from M2177 had berries similar in size to currants. However the appearance 
was mottled in colour with both light and dark berries caused by splitting. The berries 
also appeared to lack body with the appearance dominated by skin. S6 and S67 produced 
very uniform, amber dried fruit. 



Jrymple, ADF A Site: 

Three CSIRO small-berried selections were established on three trellis types as a semi
commercial planting on the ADF A site at lrymple in 1986. Trellis systems included a 
0.3m T-trellis and a 1.2m T-trellis planted in 3.0m rows and a simple hanging system 
planted in 2.3m rows. All vines were own-rooted and planted 1.8 m apart within the 
row. The trial was harvested over 9 seasons (1990-98) in the last week ofFebruary. 
Harvest treatments included a comparison of rack and trellis drying each season. Vines 
ofthe very small-berried selection, M2177 were removed in winter 1995 as it was rated 
as having low potential due to low fruit quality (see above). 

Table 4. Mean yield (kg per vine) ofthree CSIRO selections for seasons 1990-98. The 
results are presented across trellis and drying method in the absence of significant year 
x trellis or drying method interactions. Bold type indicates significant treatment effects. 
Subscripts are used to denote significant differences between treatment means (P<O. 05). 

8.9b 4.8a 12.4c 
,.3a 14.5b 18.9c 
19.18 18.8a 29.6b 
ll.Sa 12.48 17.2b 
lO.la 16.0b 19.0c 
9.08 13.5b 14.4b 

11.6a 13.4b 18.6c 

19.5a 28.5b 
2l.Oa 24.6b 
17.18 21.2b 

19.38 24.7b 

The selection M2177 produced significantly lower yields than S6 and S67 over the 
seasons 1990-95, and in 1991, 1994 and 1995 (table 4). By contrast S67 had a 
significantly higher yield than S6 in each season and overall (1990-98). 



Over the three selections yield per vine was increased on average by 15% on the 1.2m T
trellis compared to 0.3m T -trellis (Table 5). Hanging cane vines had significantly lower 
yield per vine than the 0.3m T -trellis. When adjusted for differences in row spacing the 
overall yields equated to 25.7, 29.5 and 31 t ha-1for the 0.3m T, 1.2m T and hanging cane 
systems respectively. A significant interaction between selection and trellis type 
indicates different yield responses when managed on the different trellis systems. Both 
M2177 and S6 had similar yields per vine on the 0.3m T and hanging canes systems and 
higher yields on the 1.2m T -trellis. S67 had a lower yield per vine with hanging canes 
compared to the 0.3m T but the yield was not increased with 1.2m T -trellis. There were 
no significant differences in yield between rack and trellis drying treatments over the 6 
seasons (Table 5). 

Table 5. Mean yield (kg per vine) ofthree CSIRO selections for seasons 1990-95, 
trained on three trellis types and rack or trellis dried The results are presented over 
years in the absence of significant year x trellis or drying method interactions. Bold type 
indicates significant treatment effects. Subscripts are used to denote significant 
differences between treatment means (P<O. 05). 

Trellis M 2177 S6 S6 7 means 

10.5a 
13.9c 
10.3a 

11.2 
11 .5 

13 .3 
13 .0 

13.1 

19,9e 
19.4e 
16.4d 

17.8 
18.7 

1 

14.3y 
16.4z 
12.9x 

14.1 
14.4 

Over the 9 seasons S67 had higher yield per vine than S6 on all trellis types (Table 6). In 
particular S67 performed very favourably with hanging canes. When adjusted for 
differences in row spacing the S67 yields equated to 45, 43 and 61 tha-1 for the 0 .3m T, 
1.2m T and hanging cane systems respectively. 



Table 6. Mean yield (kg per vine) of two CSIRO selections for seasons 1990-98 when 
trained on three trellis types. The results are presented across years and drying 
method in the absence of significant year x trellis or drying method interactions. Bold 
type indicates significant treatment effects. Subscripts are used to denote significant 
differences between treatment means (P<O. 05). 

T1·ellis S6 S6 7 means 

24,8cd 
23.8c 
25.5d 

19.3a 24.7b 

22.2 
22.6 
21.2 

Both S6 and S67 produced bold, uniform amber coloured dried fruit although S6 tended 
to have a slightly higher green tinge. When trellis dried, the final products of both S6 and 
S67 were slightly darker than when rack dried. Dried M2177 produced a very mottled 
product in most years. This was associated with the development of a percentage of split 
berries that darkened during drying. The final dried product of the M2177 selection 
tended to lack body, ie. dominated by the berry skin. 

Recommendations re small berried, Sultana types: 

In both studies, the CSIRO selection S67 showed strong potential with respect to its 
productivity, suitability for hanging cane management systems and trellis drying and its 
uniform amber fruit colour. Cuttings were taken in winter 1996 for the purpose of 
establishing a mother vine planting on the property ofMr. G. Thomas, Coomealla. 

The small berried Sultana clone, H23 produced yields and fruit quality similar to Sultana 
H5 and hence shows promise for products requiring a smaller berry. Because of its 
potential, CSIRO has developed a leaf roll free clone ofH23 using tissue culture 
techniques to eliminate virus. It is recommended that the performance ofthe tissue
cultured selection be monitored with respect to its yield and splitting under adverse 
weather conditions. 

The small-berried, Bruces Sport produced an excellent light coloured product and, when 
grown on Ramsey rootstock, satisfactory yields. Development of plantings of Bruces 
Sport on own roots is not recommended. Virus testing of the original Bruces Sport 
source material used in the trial, indicated infection with various leaf roll virus types. 
Because of its potential, CSIRO has developed a leaf roll free clone ofBruces Sport 
using tissue culture techniques. A new replicated trial planting which includes this 
material has been established with Ramsey rootstock and Swing-arm Shaw trellis. 

(Note: In addition to the above trials, a number of early ripening and/or disease resistant 
small-berried seedless hybrids were identified and assessed among seedling progeny as 
part of the project. A number have been multiplied in larger, 2"d stage plots.) 



(3) Large berried Sultana types. 

lrymple, ADFA Site: 

The performance of the early ripening selection, Fiesta was compared to Sultana and Merbein 
Seedless in guard rows on the ADF A land at Irymple. The comparisons included management on 
0.3m T-trellis and a 1.2m T-trellis planted in 3.0m rows and a simple hanging cane system planted 
in 2.3m rows. All vines were-own rooted and planted 2.4m apart within the row. Although the 
plantings were replicated, the layout was not designed to allow valid statistical comparisons. 
However, yield data is included for comparative purposes (Table 7). 

On average Fiesta reached a sugar level of23 °Brix two weeks earlier than Sultana and was 
normally harvested in the first week ofFebruary. On average, Fiesta yielded about 20% less than 
Sultana (Table 7). This was mainly due to the poor result on 0.3m T-trellis. When trained on 1.2m 
wide t-trellis or hanging canes Fiesta yields were similar to Sultana. 

Merbein Seedless had on average 20% higher yields than Sultana and performed particularly well 
on 1.2m wide t-trellis or hanging canes. The poor performance ofMerbein Seedless on 0.3m T
trellis could be attributed to difficulties in obtaining sufficient replacement canes from within the 
crown regwn. 

Table 7. Mean yield (kg per vine) of Sultana, Merbein seedless and Fiesta over 9 seasons 
and three trellis types (1990-98) . 

14.0 
30.3 
30.3 
18.2 
17.9 
13.6 
27.0 

28.0 

27.2 
22.5 
17.6 

12.1 
23 .8 
43 .2 
20.0 
29.2 
19.2 
35.6 

26.7 

25.6 
30.0 
24.6 

9.2 
20.3 
8.4 

22.7 
16.3 
17.1 

11 .9 
22.3 
15.8 



Fiesta produced a very similar dried product to Sultana, ie. a very "full bodied" light coloured 
product in most seasons. Its rain tolerance was assessed to be similar to Sultana, however because 
of the different ripening times and varying climatic conditions direct comparisons could not be 
made. It is recommended that for trellis drying, growers establish some plantings of Fiesta as part 
of a risk management strategy to produce very early fruit. 

Koorlong site: 

A large-berried, selection trial had been established in the previous project at the CSIRO 
Koorlong vineyard to provide adequate quantities of large berried Sultana types for semi
commercial evaluation. Treatments included vines grown on own roots or on Ramsey 
rootstock and the single cordon, Shaw-trellis to assess compatibility with full 
mechanisation. The vines produced their first crop in 1995. The selections include 
Sultana H5 control, Sultana clone Seekamp 2, the large berried Sultana clone H25, 
Canner Seedless, selected for its light colour, the early ripening Fiesta, Malta Seedless 
and two unnamed high yielding CSIRO selections M28113 and M2991. 

Table 8. Mean yield (kg per vine) of 8 selections (3 Sultana clones, 3 seedless varieties 
and 2 CSIRO selections) in seasons 1996-98. The results are presented across rootstocks 
and trellis treatments in the absence of significant year x rootstock or year x trellis 
interactions. Bold type indicates significant treatment effects. Subscripts are used to 
denote significant differences between treatment means (P<O. 05). 

26.5cd 17.9c 20.9ab 21.8cd 
23.8bc 12.0b 18.5a 18.1c 
19.6b 18.4c 16.2a 18.1c 
7.33 17.8c 21.5b 15.5b 

27.2cd 28.9d J1.2c 29.1e 
9.8a 4.5a 17.33 10.5a 

29.6d 30.2d 37.1d 32.3r 
20.7b 29.2d 23.5b 24.4d 

The selections were harvested during the 3rd week of February each season. Yield 
differences between the selections were significant in all years and over the three 
seasons, 1996-98 (Table 8). Overall the 3 Sultana clones produced similar yields. 
Compared to H5, the Seekamp and H25 clones had significantly lower yields in 1996 
and 1997 respectively. Fiesta had a significantly lower yield than Sultana HS, due to its 
poor performance in the first year, 1996. In 1997 and 1998 Fiesta had similar yields to 
Sultana H5. Of the named varieties Canner seedless consistently had higher yields (ie. 
34%) than Sultana HS and Malta Seedless the lowest yields. The CSIRO selection 
M28113 produced the highest yields with 48% more crop than Sultana H5. The CSIRO 
selection M2991 had a slightly higher yield than Sultana HS, except in 1996. 



Compared to own roots, Ramsey rootstock produced significantly higher yields (ie. 37%) 
across all selections (Table 1 0). There was however, a significant interaction between 
rootstock and variety, indicating varying selection responses to Ramsey rootstock (ie. 
from a 7% increase with the Seekamp Sultana and Malta Seedless to a 98% increase with 
Sultana H25 . Own-rooted Sultana H25 had a much lower yield than the H5 or Seekamp 
clones. All 3 Sultana clones performed similarly on Ramsey rootstock . Yields of Fiesta 
were almost similar to H5 when grafted on Ramsey compared to its poor performance on 
own roots. Canner Seedless and the CSIRO selection, M28113 had significantly higher 
yields on Ramsey than Sultana H5 (ie. 26% and 52% respectively). M2991 had a similar 
yield to H5 on own roots and on Ramsey. 

Table 9. Mean yield (kg per vine) of 8 selections (3 Sultana clones, 3 seedless varieties 
and 2 CSIRO selections) grown as own roots or OrJ Ramsey rootstock over 3 seasons, 
1996-1998. The results are presented across seasons and trellis systems in the absence 
of significant year x rootstock or trellis x rootstock interactions. Values for% change 
with Ramsey compared to own roots are also included Bold type indicates significant 
treatment effects. Subscripts are used to denote significant differences between treatment 
means (P<O. 05). 

19.1...-x 24.7'S 29% 
12.1u 24.0'S 98% 
18.0w 19.3...-x 7% 
13.9v 19.6W'S 41% 

20.1W'S 31.1y 55% 
10.4u 11.1u 7% 
28.5y 37,5z 32% 
17.6w 24.0'S 36% 

17.5a 23.9b 37% 



Across the selections, there was no overall advantage in training on the single cordon, 
Shaw-trellis compared to the 0.3m T -trellis (Table 10). However, the significant 
selection x trellis interaction indicates different selection responses to the trellis 
treatments. These included reduced yields on Shaw-trellis with H5, Malta Seedless and 
M2991 and significant increases in yield with Sultana H25, Canner Seedless and 
M28113 . The very high yields of Canner Seedless and M28813 on the Shaw trellis are 
most significant compared to the Sultana clones. 

Tab lei 0. Mean yield (kg per vine) of 8 selections (3 Sultana clones, 3 seedless varieties 
and 2 CSJRO selections) trained on 0. 3m T-trellis or single cordon, Shaw- trellis for 
seasons 1996-98. The results are presented across seasons and rootstocks in the absence 
of significant year x trellis or rootstock x trellis interactions. Bold type indicates 
significant treatment effects. Subscripts are used to denote significant differences 
between treatment means (P<O. 05). 

24.4y 20.0,. -18% 
16.6w 20.7x 25% 
l8.7w 17.5w -6% 
15.3vw 15.6vw 2% 
24.9y 29.0z 17% 
13.7v 7.7u -24% 
30.6z 36.4a 19% 
24.1y 20.9,. -13% 

21.0 21.0 0 



Across the selections, Ramsey rootstock gave a small but significant increase in berry weight (ie. 
10%) but had no effect on sugar levels (Table 11). The slightly larger berries of both H25 and 
Seekamp Sultana compared to H5 were not significant. Fiesta, which produced a significantly 
larger berry than H5 also had a significantly higher sugar level, reflecting its inclusion in the trial 
as an early ripening selection. Canner Seedless produced a larger berry than H5 (ie. 25%) and had 
slightly lower sugar levels, equivalent to a one week delay in maturity. Malta Seedless, which 
produced the largest berry of all the selections, also had lower sugar levels than H5 . Both CSIRO 
selections had smaller berries but similar sugar levels to H5. Berries ofM2991 were significantly 
smaller than M28113 . 

Table 11. Mean berry weight, sugar and acid of 6 selections (3 Sultana clones and 3 
CSIRO selections) over 4 seasons 1996-98. The results are pooled over seasons, 
roostocks and trellis types in the absence of significant interactions with selections. Bold 
type indicates significant treatment effects. Subscripts are used to denote significant 
differences between treatment means (P<O. 05). 

1.69c 21.6b 
1.79c 21.2b 
1.77c 21.4b 
1.90d 23,5c 
2.11d 20.1a 
2.68e 20.3a 
1.27b 21.2b 
.95a 20.7ab 

1.69y 21.4 
1.85z 21.1 

Fruit from all the selections was rack dried each season. In general, all selections produced high 
quality light type fruit. It was noted that the Seekamp Sultana clone tended to give slightly lighter 
fruit than H5 or H25. As described above, Fiesta produced a similar dried product to Sultana but 
appeared to have similar sensitivities to rain damage. Canner Seedless, which tended to produce a 
very light coloured dried product with a noticeably larger berry than Sultana, appeared to be 
slightly more tolerant of wet conditions. Malta Seedless produced a distinctly different dried 
product than Sultana having a large, light coloured berry. However, lignified seed traces were 
noticeable in some berries. M2991 produced a light coloured, dried product with noticeably 
smaller berries than H5 . The high yielding M28113 selection tended to produce tight bunches 
with green tinged berries, despite achieving adequate sugar levels. It was more rain tolerant than 
H5. When dried M28113 gave a uniform, light coloured product which was only very slightly 
greener than that produced by H5. 



The selections assessed in this trial produced their fist significant crop in 1996. Before 
recommendations can be made with respect to industry adoption ofthe selections, long term yield 
and fruit quality data is required over an extended period. This is currently being undertaken as 
part ofCSH60. However the preliminary results suggest that neither the H25 nor Seekamp 
Sultana clones offer distinct yield or quality advantages over Sultana H5. The results with Fiesta 
support the recommendation given above, ie. that growers establish some plantings of Fiesta as 
part of a risk management strategy to produce very early fiuit for trellis drying. Canner Seedless 
offers several advantages over H5 in that it was high yielding, particularly on Ramsey rootstock 
and on Shaw trellis and that it produced a distinct, light coloured, large berried product. Malta 
Seedless produced a large berried, light dried fiuit product, but it appears to have limited potential 
due to its low yield and potential problems with seed traces. Both CSIRO selections, M28113 and 
M2991 appear very promising if rain tolerance, consistent high yield and high quality can be 
maintained. 

Imports 

The CSIRO germplasm collection will be enhanced through arrangements to import new ' large' 
berried selections. These include a further seedless muscat selection (C88-89) and the early 
ripening Sultana type, Do Vine from the USDA in Fresno. Once established in the field their 
potential for dried fiuit production will be assessed in ongoing studies. 

(4) Alternative raisin types. 

Irymple, ADFA Site: 

Scaled-down evaluation of the muscat selections Sunmuscat (evaluated as F58-93), Thomuscat, 
Sultana Moscata and Emerald Seedless planted on ADF A land at Irymple continued through this 
project. Results are not included in this report as selection performance was very similar to that 
presented in the final report for project CSH 17. Cuttings of Sunmuscat were taken from the site 
to establish mother vine plantings in winter 1995, and again in 1996. Grower visits were made in 
1996 and 1997 to the site to facilitate technology transfer with respect to Sunmuscat and 
demonstrate simple but very productive management practices using narrow rows and high, 
hanging cane systems. The site has also been used to further develop a GA protocol for 
increasing berry size of Sunmuscat without negative impacts on yield in the following season. A 
1.5-3.0 ppm post-set application, produced very satisfactory results. 

Dried fiuit samples of Sunmuscat were processed in a commercial packing plant for evaluation 
and market testing over the project period. Furthermore, samples have also been supplied to the 
AFISC at Werribee for sensory evaluation in a DFRDC related project. Results of that study 
demonstrated consumer preference for Sunmuscat over dried sultanas and gordos. 

A Sunmuscat rootstock trial has been established on the property of Mr. A. Martin at Merbein. A 
range of rootstocks were planted in 1995 and grafted in 1996. Assessments are being undertaken 
in project CSH60. 

A joint release notice (copy appended) was prepared for Sunmuscat in collaboration with the 
USDA (Fresno) in March 1999. 



Marroo Seedless: 

The black, large berried, seedless variety, Marroo Seedless was named and released by CSffi..O in 
1988, primarily for table grape purposes. When dried it produces a large, attractive berry that 
retains its bloom and possesses a distinctive nutty fruit character. Two trials were established to 
assess its potential for dried fruit production. 

1. Semi commercial trial. 

A semi-commercial Marroo Seedless trial was planted in sandy loam soil on the CSIRO 
Coomealla property in 1990. The site had been planted with Sultanas for the 25 previous years. 
Rootstocks treatments were field grafted in 1991. The experiment was a split plot design with 2 
trellis treatments, ie. normal 0.3m T -trellis and double-cordon Shaw trellis (main plots) and 2 
rootstock treatments, own roots, Ramsey (sub plots). Each trellis treatment consisted of an 18 vine 
plot replicated 4 times. Each rootstock plot consisted of 9 vines within the trellis treatments. In 
addition, a third of the Ramsey vines were produced from tissue-cultured material . Yields were 
monitored from the first harvest in 1994 until 1996. In 1995 and 1996 the fruit was trellis dried 
and fresh yields calculated from the dry weights. Berry samples were taken prior to cane cutting to 
determine berry weight, sugar (>Brix) and titratable acidity. 

There was no significant effect of rootstock or trellis treatment on yield in any season (Table 12). 
However over the three seasons, the two Ramsey treatments had similar yields and produced 20% 
more crop than own roots. T-trellis produced significantly higher (17%) yields than the Shaw 
trellis. 

Table 12. Mean yield (kg per vine) of Marroo Seedless from 2 trellis treatments (0. 3m T and Shaw 
trellis) and 3 rootstocks (Ramsey, tissue cultured Ramsey and own roots) for seasons 1994-96. 
Bold type indicates significant treatment effects. Subscripts are used to denote significant 
differences between treatment means (P<O. 05). 

4.5 4.3 4.5 4.5 4.4 
16.7 17.0 14.0 16.9 14.9 
12.3 11.2 9.0 12.2 9.4 

11.2b 10.9b 9.2a 11.2 9.6 



There was no significant effect of rootstock or trellis treatment on berry weight in any 
season (Table 13). However over the 2 seasons, Ramsey vines had smaller berries than 
tissue-cultured Ramsey or own roots. T -trellis produced significantly smaller berries 
than the Shaw trellis. 

Table 13. Mean berry weight (g) of Marroo Seedless from 2 trellis treatments (0. 3m T 
and Shaw trellis) and 3 rootstocks (Ramsey, tissue cultured Ramsey and own roots) for 
seasons 1995-96. Bold type indicates significant treatment effects. Subscripts are used 
to denote significant differences between treatment means (P<O. 05). 

2.97 
2.67 

2.823 

3.17 
2.79 

3.29 
2.97 

3.07 
2.76 

2.92 

3.22 
2.85 

3.03 

There was no significant effect of rootstock or trellis treatment on sugar in any season 
(Table 14). However, over the 2 seasons, both Ramsey treatments had lower sugar than 
own roots. Titratable acidity was unaffected by rootstock or trellis treatments (data not 
presented). 

Table 14. Mean sugar (lBrix) ofMarroo Seedless from 2 trellis treatments (0.3m T and 
Shaw trellis) and 3 rootstocks (Ramsey, tissue cultured Ramsey and own roots)for 
seasons 1995-96. Bold type indicates significant treatment effects. Subscripts are used 
to denote significant differences between treatment means (P<O. 05). 

year Ramsey TC Ramsey Own Roots T-trellis Shaw 

18.07 
21.33 

19.703 

17.98 
21.4 

19.693 

18.34 
22.42 

18.09 
21.35 

19.72 

18.17 
22.08 

20.13 



2. Detailed rootstock trial. 

A smaller, Marroo Seedless rootstock trial was also planted in 1990 at the same site on 
the CSIRO Coomealla property. The trial involved a comparision of 12 rootstocks 
including own roots, which were field-grafted in 1991 (Table 15). The experiment was a 
split plot design with 2 trellis treatments, ie. normal 0.3m T-trell is and double-cordon 
Shaw trellis (main plots, 3 replicates) and 12 rootstock treatments (sub plots, in total 6 
replicates). Yields were monitored from the first harvest in 1994 until 1996. In 1995 and 
1996 the fiuit was trellis dried and fresh yields calculated from the dry weights. Berry 
samples were taken prior to cane cutting to determine berry weight, sugar (0Brix) and 
titratable acidity. 

Mean yield of the rootstock treatments are presented across trellis types, in the absence 
of significant interactions between rootstock and trellis treatments (Table 15). 
Differences between the rootstock treatments were significant in 1995, 1996 and over the 
3 seasons. The results indicate that the lowest yielding rootstocks over the three seasons 
were Rupestris du lot, 3309 Courdec and Schwarzmann. The highest yielding rootstocks 
were Ramsey and own roots. 

Table 15. Mean yield (kg per vine) of Marroo Seedless grafted to 12 rootstocks for 
seasons 1994-96. Bold type indicates significant treatment effects. Subscripts are used 
to denote significant differences between treatment means (P<O. 05). The number of 
vines in bearing in 1996 is provided as an indicator of adequate grafting and 
establishment. 

5.4 15.2cd 12.9c 11.2c 5 
3.9 ll.Sbc 8.8& 8.8bc 6 
4.8 18.2d 7.3& lO.lc 6 
4.6 13.8bc 6.3ab 8.7bc 5 
2.8 10.8& 8.9& 8.4bc 4 
3.1 8.8ab 9.2& 7.0& 4 
2.2 5.7a 2.28 3.53 5 
3.1 6.53 5.2a 5.2ab 6 
3.1 7.8a 5.53 6.1ab 4 
3.4 12.9&c 4.73 7.3& 5 
5.0 10.1& 10.2cb 8.3bc 4 
5.2 12.6&c 8.2& 8.7bc 5 



Over the 2 seasons when vines were in full bearing (ie. 1995 and 1996) differences 
between the trellises were not significant (Table 16). The interaction between trellis and 
rootstock was also insignificant. The mean yield results presented over the trellis types 
clearly show the superior yield ofRamsey rootstock followed by own roots. Tissue
cultured Ramsey, 1103 Paulsen, 140 Ruggeri, Freedom, K 51-40 and K 51-32 
rootstocks all produced moderate yields. The lowest yielding rootstocks were Rupestris 
du lot, 3309 Courdec, Schwarzmann and Teleki SA. 

Table 16. Mean yield (kg per vine) of Marroo Seedless grafted to 12 rootstocks for 
seasons 1995-96. Bold type indicates significant treatment effects. Subscripts are used 
to denote significant differences between treatment means (P<O. 05). 

13.0 15.1 14.0c 
9.4 10.9 lO.h 
14.0 11.5 12.8bc 
7.8 12.1 lO.Ob 
12.1 7.6 9.8b 
10.2 7.8 9.0b 
2.9 4.6 3.8a 
7.5 4.2 5.8a 
6.1 7.7 6.9a 
8.8 7.5 S.lab 
13.9 6.3 lO.h 
15.2 5.8 lO.Sb 

10.1 8.4 

The mean results of berry weight, sugar and acid are presented over trellis types and 
years (1995 and 1996) in the absence of significant trellis effects or rootstock x year 
interactions (Table 17). The largest berries were produced by own rooted vines followed 
by Ramsey and tissue-cultured Ramsey,140 Ruggeri and K 51-40. Rupestris du lot had 
the smallest berries. In general, effects of rootstock on sugar levels tended to reflect 
differences in yield. Ramsey, tissue-cultured Ramsey, own roots, 140 Ruggeri, Teleki 5A 
and K 51-40 had the lowest sugar levels. Rupestris du lot and 3 3 09 Courdec had the 
highest sugar levels. There were no significant differences in titratable acidity between 
the rootstocks 



Table 17. Mean berry weight, sugar and titratable acidity of Marroo Seedless grafted to 
12 rootstocks over seasons 1995-96. Bold type indicates significant treatment effects. 
Subscripts are used to denote significant differences between treatment means (P<O. 05). 

Rootstock Berry Weight (g) Sugar (rJBrix) Tit. Acid (gL-1
) 

3.05c 19.9a 4.00 
2.96c 20.0a 3.57 
3.27d 19.93 3.73 
2.69b 2l.Ob 3.64 
2.97c 19.73 3.53 
2.75b 21.h 3.72 
2.20a 23.2c 3.62 
2.70b 22.0bc 3.63 
2.75b 20.7ab 3.38 
2.76b 20.03 4.02 
3.01c 20.0a 4.06 
2.85b 2l.lb 3.84 

2.97 19.5 3.88 
2.69 22.0 3.58 



(4) In-ovulo embryo seedling evaluation. 

Seedlings from seedless x seedless crosses produced by in-vitro, in-ovulo embryo rescue 
techniques were planted in the field in 1989 and 1990. Some produced their first crops in 1994. 
Screening of seedless types as potential drying selections was completed and the vines 
consolidated in one planting in winter 1996. About 25 selections have been retained from a 
population of about 600 seedlings. The best selections will be established in stage 2 (8 vine) plots 
for further evaluation. 

(5) New seedless raisin and Sultana type evaluation (ex. DAV76) 

Forty five vines of each of the three varieties (ie. Muscat seedless and 72413 from South Africa 
and Manik Chaman from India) were grafted on 1103 Paulsen and established in a field trial at the 
Agriculture Victoria mid area site. The trial included two trellising systems, a swing-arm Shaw 
trellis system and a wide, 1.2m T- trellis. The trial is being assessed as part of project CSH60. 

Manik Chaman planted at CSIRO Merbein, produced a small crops in 1996 and 1997. When rack 
dried the fruit colour was very light and similar to Bruce's Sport. 

Industry Interaction 

Industry interaction has involved:-

• meeting and viewings with the ADF A new varieties committee 
• presentations to ADF A ' drying for profit' courses re varieties suited to trellis drying 
• establishment of mother vine plantings of Sunmuscat with A VIA in 1995 and 1996 
• establishment of a mother vine planting of S67 in 1997 
• grower field days on the ADF A site to facilitate technology transfer with respect to Sunmuscat 

and to demonstrate simple but very productive management practices using narrow rows and 
high, hanging cane systems 

• processing of Sunmuscat in a commercial packing plant for evaluation, market testing and 
grower sampling over the project period. 

• provision of samples of Sunmuscat to the AFl at Werribee for sensory evaluation in a DFRDC 
related project. 



Disclaimer 

CSIRO give no warranty and make no representation that the information contained in the report 
is suitable for any purpose or is free from error. 

All use of the information in the report shall be entirely at the risk of the recipient. 
CSIRO and its officers, employees and agents accept no responsibility for any person 
acting or relying upon any opinion, advice, representation, statement or information 
contained in the report, and disclaim all liability for loss, damage, cost or expense 
incurred or arising by any reason of any person using or relying on the information 
contained in the report or by reason of any error, omission, defect, or mis-statement. 



Aop e n-rl ant 

UNITED STATES DEPARTMENT OF AGRICUL'I1JRE 
Agricultural Research Service 

Washington, D.C. 202.50 
and 

CSIRO PLANT INDUSTRY 
COMMONWEALTI:I SCIENTIFIC AND INDUSTRIAL RESEARCH ORGANISATION 

CANBERRA, Acr 2600, AUSTRALIA 

NOTICE TO FRUIT GROWERS AND NURSERYMEN OF THE 
RELEASE OF SUNMUSCAT RAISIN GRAPE 

The Agricultural Research Service, United States Department of Agriculture, and the 
Commonwealth Scientific and Industrial Research Organisation, Merbein, Australia, 
joint~y announce the release for propagation the grape cultivar SUNMUSCAT, 
formerly tested as Fresno 58-93 or C58-93. It is being released to provide a seedless 
muscat raisin grape. SUNMUSCAT resulted from the cross Calmeria X P64-18 =(Muscat 
of Alexandria X Thompson Seedless) made in 1958. - The original vine was planted in 
1959 in plots cooperative with the California_ State University, Fresno, and selected in 
1961 by John H. Weinberger and F. N. Haimon. SUNMUSCAT has been tested in the 
San Joaquin Valley of California and Merbein, Australia. 

In Australia the potential· of SUNMUSCAT as a drying variety was assessed by H. P. 
Newman and P. R. Clingeleffer over three seasons, 1984-1986. Adequate maturities 
for drying, i.e. greater than 20 degtees Brix were achieved about two weeks after 
Thompson Seedless (Sultana). Yields from cane pruned ·vines over the three seasons 
averaged about 25 tons per hectare fresh weight. The average berry weight of 2. 7 
grams was -·almost double that of Thompson Seedless. After application of a standard 
alkaline, oil-in water drying emulsion and rack drying. the berries dried to a light, 
golden-am~er color with a pleaSant muscat flavor. A 100 gram sample of dried fruit 
contained · 125 berries compared to 107 berries of de-seeded fruit from Muscat of 
Alex and ria. 

A "semi-commercial" test planting was made in 1987 in Australia and assessed from 
1990 to 1995. Comparative treatments included: narrow and wide T-trellis. and a 
hanging cane system; own root and Ramsey rootstock; rack drying or trellis drying 
in situ after severance of the fruit bearing canes: and gibberellic add to enhance 
berry size. Over the six seasons, yields on the . narrow T -trellis, wide T -trellis and 
hanging cane system were 32.3, 35.1 and 40.1 tons per hectare . fresh -weight 
respectively . Poor establishment of SUNMUSCAT on 40 percent of Ramsey rootstocks 
was indicative of a semi-incompatability response. There was no yield benefit with 
Ramsey rootstock over own roots for mature vines. Yields were unaffected by 
imposition of the trellis ·drying treatment. Application of gibberellic acid increased 
the berry size by about 40 percent. However, further development of this technique 
is required with respect to timing, and rates of application as abnormal shoot growth 
occurred, followed by reduced fruitfulness and yield in the following season. 

SUNMUSCA T is not recommended for California because of fall rain damage that 
might result due to its late maturity. The berries are also larger than l?tompson 
Seedless, causing them to - dry slower. The raisin quality has not bee11 at an 
acceptable quality for California. 

Genetic material of this release will be deposited in the National Plant Germplasm 
System where it will be available for research purposes, including breeding and 
development of new cultivars. Certified virus free propagation material is not 



( Lilable in the United States. Contact D:w . 
Avenue, Fresno, CA 93727, for information material for 
research purposes. For propagation material o~M~~l~~~><M~~~rralia contact 
Peter Clingel .I' r, SIRO, Mer ein, Victoria 350 
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