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Evaluation of the pathogenicity of several Fusarium species isolated
from rice seed in laboratory and tracing of seeds transmission of rice
bakanae disease
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Abstract

The fungal infection of rice seeds with Fusarium species, is a major problem for farmers in Iran and the
world. Determining the pathogenicity of Fusarium species in rice fields might be helpful in development of
strategies for management of the relevant diseases. In this research, the pathogenicity of forty seven isolates
of Fusarium belonged to Fusarium fijjikuroi, F. incarnatum, F.prolifratum, F. thapsinum, F. andyazi, F.
oxysporum, F. graminearum and F. merismides obtained from rice seeds in Mazandaran, Guilan, Golestan,
Khuzestan and Fars provinces were investigated. The pathogenicity test was performed by rice seed dressing
method using spore suspension as inoculum in invitro, nursery and the paddy field. Percentage of healthy,
unhealthy and dead seedlings recorded and percentage of disease incidence was determined. Also, the
transmission rate of bakanae disease by seeds from the laboratory to the nursery and the paddy was
determined. The results showed that all isolates were pathogenic on rice seedling and reduced germination
percentage compared to control, and only one isolate of F. merismoides was non-pathogenic. F. fiyjikuroi
isolates had the highest disease incidence rate. In addition, there was a significant difference among
Fusarium species, isolates of each species and the five provinces in terms of disease incidence. Based on the
disease incidence, 2.1% of the isolates placed in the non-pathogenic group, 25.6% of the isolates were in the
moderate pathogenic, 34.1% of the isolates were pathogenic and 38.2% considered as severe pathogenic
group. In this research, the rate of disease transmission from contaminated seeds to the nursery was 38%.,
but after seed disinfection, with fungicide, the transmission rate of the disease dropped from 38% to 3.6%.
These results show the importance of rice seed treatment with fungicides for the control of bakanae disease.
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Table 1. Grouping of Forty seven Fusarium isolates belonged to eight species based on the disease incidence

mean on rice seedlings

Pathogenicity Disease Number of Province Species
group incidence(%) isolates

Non virulent 0 1 Fars (1) F.merismoides(1)”

Moderately 1-20 12 Mazandaran (1), F. fujikuroi (3), F. incarnatum (8), F.

virulent Khuzestan (4), Guilan andyazi (1)
(4), Golestan (2), Fars (1)

Virulent 21-50 15 Mazandaran (8), F. fujikuroi (4), F. incarnatum (5), F.
Khuzestan (2), Guilan prolifratum (2), F. andyazi (2), F.
4, oxysporum (1), F. thapsinum (1)
Fars (1)

Highly virulent 51-100 19 Mazandaran (9), F. fujikuroi (13), F. incarnatum (3),

Khuzestan (3), Guilan

F.graminearum (2), F. andyazi (1)

(2), Golestan (1), Fars (4)

* The numbers in parentheses are the number of isolates
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Table 2. Comparison of mean of pathogenicity of 47 Fusarium isolates obtained from five provinces on rice

seedling invitro

Provinces

Disease incidence(%)* Healthy seedlings(%) Dead seedlings(%) Unhealthy seedlings(%)
Guilan 29b 71a 15.83b 13.17b
Golestan 44.44ab 53.75ab 35a 9.44b
Fars 46.79ab 53.21ab 27.62ab 19.17ab
Khuzestan 47.04ab 53.15ab 19.07b 27.78a
Mazandaran 57.18a 42.82b 27.96ab 29.21a

* There is no significant difference between means having the same letters
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Figure 1. Evaluation of pathogenicity of Fusarium fujikuroi F194 on rice seedling at germination stage after two

weeks
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Table 3. Comparison of mean of pathogenicity of eight Fusarium species on rice seedling in the laboratory

Species

Disease incidence(%)* Healthy seedlings(%) Dead seedlings(%) Unhealthy seedlings(%)
F. fujikuroi 62.5a 37.50c 34.21a 28.29a
F. incarnatum 32.86a 67.18abc 12.92abc 19.84a
F. andiyazi 45.83a 54.17bc 22.92ab 22.92a
F. thapsinum 25ab 75abc 11.67abc 13.33ab
F. prolifratum 40.42a 59.58abc 20.42ab 20a
F.merismoides Oc 100a Oc 0b
F.graminearum 54.17a 45.83¢c 39.17a 15ab
F. oxysporum 30a 70abc 18.33ab 11.67ab
Control Oc 100a Oc 0b

* There is no significant difference between means having the same letters

Fusarium A_a_,f F5 H‘b gﬁ.‘JdJ\-"'ﬁ.‘. d\__w)”‘ JS_:&
S dn o &lel 3 8 ,d 540 4l 0 5> merismoides
B) 55,Yt 5 (A) 55, Y

Fig 2. Evaluation of the pathogenicity of Fusarium
merismoides F5 at the germination stage of rice seed
in the laboratory after 21 days (A) and 34 days (B)
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Table 4. Comparison of mean of pathogenicity of Fusarium fujikuroi F152 in invitro, nursery and field

Healthy plants (%)* Dead plants (%) Unhealthy plants (%) Disease incidence (%)
laboratory 0.0c 100a 0.0c 100a
nursery 61.92a 11.57b 26.52b 38.09¢
paddy field 54.88b 13.03b 32.12a 45.15b

* There is no significant difference between means having the same letters
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Table S. Comparison of mean of interaction data of treatments on pathogenicity traits of Fusarium fujikuroi
F152 in invitro, nursery and field.

Treatment Healthy plants Dead plants Unhealthy plants Disease
(%)* (%) (%) incidence(%)
Laboratory Artificial contaminated control 0.0c 100a 0.0b 100a
Treated with Carboxin Thiram 83.33a 16.67b 0.0b 16.67c
Nursery Artificial contaminated control 61.92b 11.57b 26.52a 38.09b
Treated with Carboxin Thiram 94.49a 2.27c 3.23b 3.56d
Paddy field Artificial contaminated control 54.88b 13.03b 32.12a 45.15b
Treated with Carboxin Thiram 78.61a 1.96¢ 19.43a 21.39b

* There is no significant difference between means having the same letters
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