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Abstract

Sclerotinia stem rot (Sclerotinia sclerotiorum) is a serious disease of oilseed rape in China and becoming a problem in
various areas of Australia. Selection for resistance has been an important approach for the management of this disease in China
and a similar approach is now required for Australia. While no sources of complete resistance have yet been identified, partial
resistance has been reported in the Chinese B. napus genotypes, such as cv. Zhongyou 821. As a first step towards identifying new
sources of partial resistance, a field study undertaken in Western Australia to evaluate the reactions to Sclerotinia stem rot of 25
lines of B. napus and 12 lines of B. juncea from Australia and 17 lines of B. napus from China obtained through an Australian
Centre for International Agricultural Research program. Based on stem lesion length, varying levels of resistance to Sclerotinia
were differentiated within genotypes from both countries. In particular, some Chinese B. napus genotypes showed good field
resistance, with 7 lines ranked in the overall top 15 lines in relation to resistance based on Sclerotinia stem lesion length. With the
exception of Fan168, the rest of the Chinese genotypes provided for this study had some tolerance to Sclerotinia. Some Australian
B. napus lines with partial resistance were also identified, such as RR002, Ag-Spectrum, Oscar and Lantern, highlighting the
existence of useful sources of resistance in the Australian germplasm. Interestingly, we found that severity of stem lesions was at
the lowest level when the stem diameter is around 10 mm. Smaller or greater stem diameters gave increased stem lesion length
and stem diameter may be a useful parameter for breeders to indicate genotypes of oilseed rape and mustard that may potentially
have resistance to Sclerotinia stem rot. A wider search for new sources of resistance is planned, and this will not only include
evaluation of additional germplasm from China and Australia, but also germplam from India.

Key words: Sclerotinia sclerotiorum, Brassica napus, Brassica juncea, germplasm

Introduction

Sclerotinia sclerotiorum (Lib) de Bary, the causal agent of stem rot in oilseed rape (Brassica napus and B. juncea), has
been recorded as a pathogen on more than 400 plant species, including many important crop species, such as common bean,
sunflower, soybean, and peanut (Purdy, 1979; Boland and Hall, 1994). Sclerotinia stem rot is a serious disease in oilseed rape
in China and becoming a problem in oilseed growing areas in Australia (Hind-Lanoiselet, 2004). Breeding and/or selection for
resistance has become an important approach for the management of this disease.

Screening for Sclerotinia resistance in soybean, common bean and sunflower has been undertaken using various methods
including detached leaf inoculation (Wegulo et al., 1998; Kim et al., 2000), cut or wounded stem inoculation (Chun et al. 1987,
Nelson et al., 1991; Wegulo et al., 1998; Vuong et al., 2004), cut petiole inoculation (Hoffman et al., 2002; Chen and Wang,
2005) and/or oxalic acid assay (Kolkman and Kelly, 2000). Although various tests for Sclerotinia resistance in B. napus have
been attempted (Zhao et al., 2004; Bradley ef al. 2006), no sources of complete resistance have yet been identified. However,
partial resistance has been reported in B. napus cv. Zhongyou 821 (Li et al., 1999). Certain other Chinese lines have also been
reported to show useful levels of tolerance to Sclerotinia (Zhao ef al., 2004). The aims of this intitial study were (a) to evaluate
the reactions of germplasm from Australia and China to Sclerofinia sclerotiorum under Western Australian field conditions and
(b) to determine if the severity of the disease was related to stem diameter and/or the percentage of the host plants dead.

Materials and Methods

Twenty five lines of B. napus and 12 lines of B. juncea from Australia and 17 lines of B. napus from China were tested as
part of an Australian Centre for International Agricultural Research (ACIAR) programme. The experiment was carried out in a
screen house at the University of Western Australia Shenton Park Field Station in 2005. All test lines were grown in single
rows of 1 m length and with 0.6 m between rows. Rows of test lines were arranged in a randomized complete block design
with three replications. A single isolate of S. sclerotiorum (MBRS1) was used. The methods of inoculum production and
inoculation were based on those of Buchwaldt ez al. (2005). The disease assessment parameters used, and the assessment of
stem diameters used in this study were as described in Li et al. (2006).
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Results

Results of work to date (Li ef al., 2006) showed significant differences among genotypes in relation to the stem lesion
length by 3 weeks after inoculation (P <0.001). Based on stem lesion length 3 weeks after inoculation, the most resistant lines
were B. napus Fan168, Fan 028, Zhougyou-za No.8 from China; and RR002, Ag-Spectrum, Oscar and Lantern from Australia.
While most Australian B. juncea lines were very susceptible, some lines such as JN033, JM18, JR042 and JN032 performed
significantly better than others (JM16, JR049, IN004 and JO006) (Table 1).

Discussion

This initial study (Li et al., 2006) was successful in differentiating, under Western Australian field conditions, varying
levels of resistance to Sclerotinia in germplasm from China and Australia. Some Chinese B. napus lines showed partial field
resistance, with 6 Chinese B. napus lines ranked in the top 15 lines in relation to resistance based on stem lesion length. We
were also able to identify some Australian B. napus lines with partial resistance, such as cultivars Ag-Spectrum, Oscar and
Lantern. This is the first study to highlight the existence of useful resources of resistance in germplasm from Australia under
Western Australian conditions. The B. juncea lines from Australia were generally more susceptible than most of the B. napus
lines tested. It is essential to rapidly identify useful sources of resistance in B. juncea in disease prone areas and this will
involve testing of additional germplasm from Australia and China, and the testing of germplasm from India recently obtained
through the Australian Centre for International Agricultural Research program.

This initial study is believed to be the first to demonstrate for Sclerotinia in oilseed Brassicas the relationship between the
stem lesion length and stem diameter. Previous studies on Sclerotinia resistance in soybean showed that while there is a
correlation between stem diameter and stem lesion length, this relationship was variable among cultivars (Wegulo ef al., 1998).
Stem lesion length was lowest when the stem diameter is around 10 mm. Smaller or greater stem diameters gave increased
stem lesion length. Mean stem diameter may be a useful parameter for breeders to identify genotypes of oilseed Brassicas that
have potential resistance to Sclerotinia stem rot. However, before this parameter can be fully relied upon for selection for
resistance to Sclerotina stem rot, a wider range of germplasm needs to be tested and to include germplasm from other
countries such as India. In addition, further field trials need to be established to confirm the consistency of this relationship
between stem diameter and lesion length under varying environments.

Conclusion

This initial study only evaluated germplasm from Australia and China. Clearly there is a need to evaluate additional
germplasm from Australia and China and to test germplasm from other countries, especially India. The current study also
assumed that physiological races are not an issue in such screening tests, but this aspect needs to be clarified for a wider range
of strains of S. sclerotiorum, both in Australia and in the countries from which germplasn has been obtained, such as China and
India. Finally, the value of such resistances in terms of yield advantage, especially under varying environmental conditions
(e.g., humidity, temperature, etc) which could affect the level of damage caused by Sclerotinia stem rot, warrants further
investigation.
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Table 1. Sclerotinia stem rot resistance of 42 Brassica napus and 12 Brassica juncea lines from Australia and China grown under
field conditions, inoculated with mycelia of Sclerotinia sclerotiorum. The length of stem lesions were measured 3 weeks after
inoculation onto stems.

Line / Name Source Type Stem lesion length (cm) Rank 1
Fan168 China B. napus 3.15 1
RR002 Australia B. napus 348 2

Ag-Spectrum Australia B. napus 3.65 3

Oscar Australia B. napus 4.1 4
Lantern Australia B. napus 4.12 5

Fan 028 China B. napus 4.77 6
Zhongyou-za No.8 China B. napus 4.79 7
BST7-02M2 Australia B. napus 487 8
Zhongshu-ang N0.4 China B. napus 5.07 9
Ding474 China B. napus 5.25 10
Mystic Australia B. napus 5.53 11
RQO11 Australia B. napus 5.78 12
Charlton Australia B. napus 58 13
RRO13 Australia B.napus 58 14
Dingl110 China B. napus 5.89 15
P617 China B. napus 6 16

Ag-Outback Australia B. napus 6.02 17
Fan 023 China B. napus 6.02 18
RR0O09 Australia B. napus 6.15 19
P3083 China B. napus 6.23 20
Yu 178 China B. napus 6.23 21

Av-Sapphire Australia B. napus 6.62 22

Surpass 400 Australia B. napus 6.65 23
Tranby Australia B. napus 6.8 24

Purler Australia B.napus 6.82 25
Qul104 China B. napus 6.93 26
Zhongshu-ang N0.4 China B. napus 7.07 27
Skipton Australia B. napus 7.1 28
Trigold Australia B. napus 7.18 29
Rainbow Australia B. napus 72 30
03-p74-3 China B. napus 7.28 31
RR001 Australia B. napus 7.65 32
RRO05 Australia B. napus 7.75 33
Monty Australia B. napus 7.85 34
JNO033 Australia B. juncea 8.07 35
IM18 Australia B. juncea 8.08 36
JR042 Australia B. juncea 8.13 37
JNO032 Australia B. juncea 8.19 38
RQ001-02M2 Australia B. napus 8.69 39
TQO055-02W2 Australia B. napus 9.34 40
JNO31 Australia B. juncea 10 41
Rivette Australia B. napus 10.39 42
P624 China B. napus 11.17 43
03-p74-6 China B. napus 12.8 44
JNO10 Australia B. juncea 12.96 45
JNO028 Australia B. juncea 1345 46
03-p74-4 China B. napus 14.09 47
Trilogy Australia B. napus 14.23 48
JO009 Australia B. juncea 16.07 49
03-p74-11 China B. napus 17.17 50
IM16 Australia B. juncea 174 51
JR049 Australia B. juncea 18.93 52
INO004 Australia B. juncea 20.83 53
JO006 Australia B. juncea 21.3 54
Significance (P <) 0.001

1s.d (P =0.05) 69




