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 Colza disease called Sclerotinia stem rot with the agent Sclerotinia sclerotiorum (Lib) 

de Bary is one of the important diseases of this plant causing the decrease of the crop 

quality and quantity. This disease has been one of the most significant diseases in the 

recent years in Mazandran and is very critical. In order to reduce the damage due to this 

disease, several methods have been proposed. Using tolerant varieties is an appropriate 
method in order to lower the injury because of this rot. In this analysis, the reaction of 7 

colza lines and varieties to Sclerotinia stem rot (SSR) has been evaluated under field 

conditions in the form of full random block design with 4 replicates in the research 
station of Anardin. The results achieved from the field experiments indicated that the 

genotypes Hayola401, Z-17, Sarigol, RGS003 and P-26 with the diseases indices as 75, 

75, 66.67, 61.11 and 60.64, respectively were less tolerant and the varieties and lines R-
24, Z-15 with indices 58.33 and 54.16 were more tolerant to SSR. Also this rot leads to 

decreasing the yield including the number of sheaths in the stalk, the total number of 
sheaths, the sheath height, the number of seeds in each sheath and the weight of 1000 

seeds. 
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INTRODUCTION 

 

Sclerotinia stem rot with the agent Sclerotinia sclerotiorum (Lib) de Bary is considered as one of the 

important colza diseases which is globally widespread. This rot has been reported from various countries around 

the world such as the U.S.A, Brazil, Sweden, Denmark, Finland and Italy [13]. 

In Iran, this disease has been reported from Golestan, Mazandran, Gilan and Ardebil provinces. Through 

analyzing colza planning farms in Mazandran province, this disease has been reported in all of the study areas 

ranging from 12.3 to 54.4% [3]. Studying this rot in Mazandran revealed the farms infection level has been 

reported as 15-50% and 80-10%, respectively in the crop years 1997-1998 and 2001-2002. There are different 

methods for the disease control. Using tolerant varieties along with control management methods is highly 

significant. There are diverse reports about colza various varieties resistance to this disease agent fungus. 

Fernando & Wu [5] have tested the reaction of several colza varieties to Sclerotinia stem rot and reported the 

variety Wester from Canada sensitive and the variety Zhongyou 821s tolerant to this rot. vitasek [15] showed 

that the resistance of different colza lines is different to S.S.Rs so that out of the lines under experiment, OKEG, 

POH2858 and H2443/33 had the maximum resistance. The analysis of the resistance of 15 spring colza varieties 

to the disease agent indicated that there is no complete resistant genotype among the cultivars but the resistant of 

the cultivars to the disease is different [14]. The analysis by Dalili et al. [3] on 25 colza lines and varieties 

suggested that the resistance of the lines and varieties differs and out of the study lines and varieties, Foseto had 

the maximum and Ebony had the minimum tolerance to rot. 

 

MATERIAL AND METHODS 

 

Separating, purifying and identifying fungus S. Sclerotiorum: 

In order to separate, some pieces with 1 by 1 cm dimension have been selected from the healthy and 

infected tissue interval (stem, crown, and root), then the samples have been disinfected superficially in sodium 
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hypochlorite solution for 1 m and after being washed 3 times with sterile distilled water each time for 2 m and 

being dried with sterile filter paper, they have been poured in petrie dishes containing PDA medium. The 

cultured petrie dishes have been put in the incubator and stored at 22±1 and after 72 h, the purification of fungus 

has been done by Hyphal tip. The identification of the isotypes has been done based on Kohn [9] method. 

 

Determining Mycelium Compatibility Group (MCG): 

In this procedure, all of the isotypes have been added to the petrie dishes containing nutrition medium PDA 

(75 µl/1) from the red food coloring (Wilson) as double culture (crop) 3 cm away from each other and then the 

petrie dishes have been stored for 14 days under dark conditions and at the temperature 22±1 C. The 

compatibility or lack of the compatibility of the isotypes has been determined based on the isotypes crossing or 

a clone formation or the formation of a red line at the crossing spot between the two isotypes after 7 and 14 days 

scoring. 

 

Analyzing Colza lines & varieties reaction to the fungus S. Sclerotiorum under field conditions: 

To conduct this experiment, 7 lines and varieties as SARIGOL, Z-17, RGS003, P-26, R-24 and Z-15 have 

been applied; the study varieties seeds have been received from the country- based northern oil seeds research 

center. In this project, each line or variety has been cultured in 4 two meter lines at 25 cm interval in the form of 

full random block design and with 4 replicates. To analyze the disease agent, inoculation has been done at the 

beginning of flowering stage simultaneously with natural infection starting. Forbushes inoculation, the method 

by lewartovoska et al. [11] has been used where the wheat seed covered in the rot fungus has been placed at 20 

cm height on the stalk and was tied with paraffin. In this experiment,the treatment of wheat seed control was 

without the rot fungus mycelium. The evaluation has been performed 6 or 7 weeks after inoculation based on the 

method by Dueck et al. [4]. 

 

Results: 

Separation, Purification & Identification: 

In the conducted samplings, 26 samples have been separated, purified and identified from various parts of 

Mazandran province that their characteristics have been given in figure 1. 

 

To determine MCGs: 

In this analysis, overall 10 compatible groups have been identified among the 26 isotypes (Fig.1) where 

each of the MCGs 4 and 7 included 4 isotypes and, each of the MCGs 1, 3, 6, 9 included 3 isotypes and the 

other groups include 1 isotype that were only compatible with each other (Fig.1). In the farming population, 

frequency and patterns of MCGs were different. The compatible groups of S. Sclerotiorum in colza maybe 

unique and in few frequencies, that in this study, 11.53% of the groups had only one isotype. 

 
Table 1: MCGs. 

 
 

The analysis of the compatible groups of S. Sclerotiorum fungus population in the present research showed 

that in a certain location, there is a heterogeneous mixture from the MCGs (out of 26 experiment isotypes, 10 

MCGs have been identified). This has been consistent with the previous report conducted on S. Sclerotiorum 

fungus population and various field crops [10]. 
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Evaluating various lines and varieties under field conditions: 

In order to group the various lines and varieties of colza to Sclerotinia stem rot, the Disease Index has been 

analyzed statistically. The field experiments results grouping based on Duncan test at 1% level implies that the 

genotypes Z-15 with value 54.16 had the minimum mean Disease Index and were placed in group E. While the 

lines and varieties SARGOAL and Z-15 with identical values 75% had the maximum mean index and were 

placed in group A.  

 

 
 

Fig. 2: the comparison of mean rot index in colza lines and varieties to S. Scletotinum fungus under field 

conditions. 

 

Analyzing the disease effect on the yield of various colza varieties under field conditions: 

Analyzing the quantitative relationship of yield and the disease degree has clarified the relationship between 

them. In this research, the quantitative relationship of the variable as the mean shrub height decrease percent, the 

number of sheaths in the stalk, the number of sheaths in the shrub, the sheath length, the number of seeds in 

each sheath and the weight of 1000 seeds having direct relationship with the disease degree has been determined 

as Y=3.1687x+ 33.232, Y=2.0063 X+29.558, Y= 3.2249X+33.816, Y=7.3344X-31.707, Y=1.4286X+867 and 

Y=1.319x+28.797, respectively(Fig3). 

 

 
 

Fig. 3: (3a, 3b, 3c, 3d, 3e, 3f) the quantitative relationship between the yield and the disease degree. 
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Discussion: 

In Iran [2], several colza lines and varieties have been studied and it has been reported that the lines and 

varieties of number 17 (Regent *Cobra), number 25 (Regent*Tower), number 23 (A.W*D.R), number 53 

(Regent*D.R), number 41 (Tower *Regent), number81 (Eureka)and number 22 (Regent *Cobra) with the 

indices 19.67, 20.075, 20.70, 20.93, 20.405, 21.48 and 21.78, repectively had the maximum tolerance and 

number 77 with the index 52.77 had the minimum tolerance to this disease. 

Jedreyczka et al. have compared the reaction of 13 colza varieties in the greenhouse and on the field to 

Sclerotinia stem rot. The results denote the high resistance of winter varieties used in Poland to the disease agent 

[7]. 

In the study by Ahmadifar [1], this agent has resulted in the decrease of the shrub height, the number of the 

sheaths in the stalk, the number of the sheaths in the shrub, the sheath length, the number of seeds in the sheath 

and the weight of 1000 seeds by 5.93-2.85, 14.83-7.23, 17.78-4.20, 7.36-3.30, 21.62-5.5 and 20.4-11.55%, 

respectively. 

In the study performed by Mirnejad (2012), this agent has led to the decrease of shrub height, the number of 

the sheaths in the stalk, the number of the sheaths in the shrub, the sheath height, the number of seeds in the 

sheath and the weight of 1000 seeds by 5.40-2.47, 11.76-6.68, 16.53-4.71, 6.50-2.59 and 18.28-

5.23%,respectively. 

In another research, a set of the lines B. napus has been evaluated for their resistance to S. sclerotiorum 2 of 

these lines (458940, 436554) showed resistance similar to the tolerant control variety (Hayola357) to S. 

sclerotiorum and 5 other ones 286418, 169080, 436594, 458949 and 633119 revealed the resistance equal to or 

larger than the tolerant control variety (Hayola357) [8]. 

Garg et al., [6] observed and evaluated several colza genotypes' resistance for their resistance to 

S.sclerotiorum; based on their reports, full and relative resistances have been observed in some varieties. 

 

Conclusion: 

In the analysis conducted, it has been defined that this rot decreased the shrub height, the number of the 

sheaths in the stalk, the number of the sheaths in the shrub, the sheath length, the number of the seeds in sheath 

and the weight of 1000 seeds by 12.75-7.10, 21.18-11.87, 12.38-7.80, 13.89-11.54, 27.13-12.93 and 35.23-

20.08%, respectively. 
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