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Introduction 
 

Rice (Oryza sativa L.) is the second most 

popular cereal crop consumed and relished 

across the globe by around 2.7 billion people. 

Rice is using as staple food for about 50% of 

the world population (Rout, 2012) and 65% of 

Indian population. It contributes about half of 

the total food grain and 55% of total cereal 

production. India is the second largest 

producer of rice in the world followed to 

China and accounts for about 22 per cent of 

total globe rice production. India is the major 

producer and suppliers of basmati rice to the 

world consumers. Production of rice is 

limiting by many biotic and abiotic 

constraints. Among the biotic constraints, 

fungal diseases i.e. blast disease, sheath 

blight, brown spot, false smut and bakanae 

disease (foot rot) are the major diseases of 

rice. Bakanae disease is an emerging disease 

of basmati rice causing serious threat to 

basmati production worldwide included India. 

Basmati variety PB-1121, which is most 
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Bakanae disease caused by Fusarium moniliformae Sheldon [Teleomorph- Gibberella 

fujikuroi] is a major rice disease in many rice growing countries including India. It is 

emerging as major problem of basmati rice in basmati producing areas of India and 

causing serious losses in basmati rice production. The symptoms of bakanae disease 

appear at all stages of crop from nursery to the maturity. To know the occurrence of 

bakanae disease, a survey was conducted during September, 2015 in the five districts 

(Meerut, Hapur, Gaziabad, Baghpat and Shamli) of Western Uttar Pradesh. During survey, 

it was observed that commonly grown rice varieties by the farmers of these districts are 

PB-1121, PB-1509, PB-1, Sarbati, and Sughandha-5. Among these varieties most preferred 

basmati rice variety is PB-1121 which was growing in 92 fields of 130 rice fields followed 

by PB-1509. Out of these five varieties, maximum bakanae disease prevalence (100%) was 

observed in PB-1121 followed by 80% in PB-1509. The incidence of bakanae disease was 

observed in range of 3.4-7.8% in PB-1121 in all surveyed districts. Maximum disease 

incidence (7.8%) was observed in Baghpat district followed by Hapur (6.7%). In all five 

districts, over all maximum average disease incidence (5.32%) was observed in PB-1121. 
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popular among farmers, is most susceptible 

for this disease (Khilari et al., (2011). This 

disease is caused by Fusarium moniliforme 

Sheldon, the pathogen was later identified as 

F. fujikuroi Nirenberg. The teleomorph stage 

of F. moniliforme is known as Gibberella 

fujikuroi Sawada [(Nirenberg (1976]. F. 

moniliforme induces seedling elongation, foot 

rot, seedling rot, grain sterility, and grain 

discoloration (Ou, 1985; Webster and 

Gunnell, 1992). The pathogen can be both 

seed-borne and soil borne. Generally, the 

seed-borne inoculum provides initial foci for 

primary infection. Infected plants in different 

foci have the capacity to produce numerous 

micro and macro conidia that subsequently 

infect other healthy plants, which lead to huge 

reduction in yield. Precise information on 

losses caused by this disease 15% was 

reported in Eastern districts of Uttar Pradesh 

of India and 40-50% in Japan (Pavgi and 

Singh, 1964). Significant prevalence of 

bakanae disease has been reported from 

foothill regions of central Nepal and 

Philippines (Desjardins et al., 2000; Reyes, 

1939). In India, bakanae disease has been 

reported in all basmati rice growing states like 

Eastern U.P., Assam, Andhra Pradesh, 

Tamilnadu, Haryana and Punjab (Rathaiah et 

al., 1991, Sunder et al., 1998 and Pannu et al., 

2012). In the present investigation, a survey 

was carried out to known the prevalence and 

incidence of this disease in Western Uttar 

Pradesh. 

 

Materials and Methods 

 

To known the prevalence and incidence of 

bakanae disease, a survey was conducted 

during September 2015 in five districts 

(Meerut, Hapur, Gaziabad, Baghpat and 

Shamli) of Western U.P. In these five districts 

total 130 rice fields were surveyed randomly. 

In each field, an overall view of the rice crop 

obtained and made general observations for 

the presence or absence of disease symptoms 

to know the prevalence and to record the 

incidence of the bakanae disease.  

 

Prevalence percent 

 

The disease prevalence was recorded 

according to infected rice fields which 

showing the symptoms of bakanae disease.  

 

Prevalence percent= 

 

Rice field showing bakanae disease symptoms  

                                                      X100 

Total rice field surveyed  

 

Disease incidence 

 

The disease incidence was recorded from the 

five sub plots (each sub plot has 100 rice 

plants) which were selected randomly in 

every sampling field. The percent disease 

incidence was calculated as follows (Teng 

and James, 2001).  

 

Percent disease incidence=     

    

Total number of infected plants  

                                                            X100 

Total plants examined 

 

Results and Discussion 

 

During the survey of rice fields in Western 

Uttar Pradesh, it was observed that most 

prevalent symptom of bakanae disease is 

elongation of infected plants (Plate-1). 

Infected plants with bakanae disease becomes 

yellowish than healthy plants. The whitish 

growth of pathogen was appeared on node of 

the most infected plants (Plate-2). Some 

plants which were infected with bakanae 

disease have the panicle but the panicle of 

infected plants had chaffy and whitish in 

colour (Plate-3). Data of Table 1 clearly 

indicates that commonly growing varieties of 

rice are PB-1121, PB-1509, PB-1, Sarbati, 
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and Sughandha-5 in five districts of Western 

U.P. Among these varieties, most preferred 

basmati rice variety is PB-1121 which was 

growing in 92 fields of 130 rice fields 

followed by PB-1509 which was growing in 

15 fields. In Meerut district most preferred 

rice varieties was PB-1121 which was 

growing in 44 fields out of 62 fields. PB-

1509, PB-1 and Sugandha-5 have grown in 4, 

6 and 5 fields out of 62 fields which were 

investigated during survey. The single field 

was found with sharbati, VB-21 and VB-22 

varieties. In Hapur district 11 rice fields were 

investigated. Out of 11 rice fields, PB-1121 

variety was growing in 7 fields. PB-1509, PB-

1, Sugandha-5 and Sarbati varieties was 

growing in 1, 1 and 2 fields respectively. In 

Gaziabad and Baghpat districts, 7 and 11 rice 

fields were investigated respectively. In both 

districts (Gaziabad and Baghpat), all 

investigated fields were observed with PB-

1121 variety. In the Shamli district, PB-1121 

variety was growing in 23 fields out of 39 

fields. Other rice varieties which have grown 

in Shamli district were PB-1509, PB-1 and 

Sarbati.  

 

In all surveyed districts, PB- 1121 variety 

were sowing in 92 fields out of 130 rice fields 

(Table 2). It was observed that all field of PB-

1121 were infected with bakanae disease. So, 

bakanae disease prevalence (100%) was 

observed in PB-1121. In PB-1121, average 

5.32% disease incidence was observed in all 

districts. Fifteen fields out of 130 fields were 

sowing with PB-1509 variety of rice in which 

12 fields were showing bakanae disease 

symptoms. In PB-1509, 80% disease 

prevalence and average 1.5% disease 

incidence were observed. VB-22 variety of 

rice was found in single field with the 

infection of bakanae disease (3.0%). In rest 

surveyed rice fields which were shown with 

PB-1, Sharbati, Sugandha-5 and VB-

21varieties were not observed with any 

infection of bakanae disease. 
 

Table.1 District wise rice varieties in Western Uttar Pradesh   
 

S. 

No. 

Name of 

district 

 

Total field 

surveyed 

Rice varieties 

PB-1121 PB-1509 PB-1 Sugandha-5 Sharbati VB-21 VB-22 

1 Meerut 62 44 4 6 5 1 1 1 

2 Hapur 11 7 1 - 1 2 - - 

3 Gaziabad 7 7 - - - - - - 

4 Baghpat 11 11 - - - - - - 

5 Shamli 39 23 10 4 - 2 - - 

 

Table.2 Bakanae disease prevalence and incidence in different rice varieties 
 

S. No. Varieties Total no. of 

Field 

Infected field Average disease incidence 

of total 5 districts 

1 PB-1121 92 92 5.32 

2 PB-1509 15 12 1.5 

3 PB-1 10 0 0.0 

4 Sharbati 5 0 0.0 

5 Sugandha-5 6 0 0.0 

6 VB-21 1 0 0.0 

7 VB-22 1 1 3.0 

Total  130 105  
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Table.3 District wise bakanae disease incidence in Western Uttar Pradesh           

 

S. 

No. 

Name of 

district 

Disease incidence (%) in different rice varieties  

PB-

1121 

PB-

1509 

PB-1 Sugandha-

5 

Sharbati VB-

21 

VB-22 

1 Meerut 4.6 1.5 0.0 0.0 0.0 0.0 3.0 

2 Hapur 6.7 0.4 - 0.0 0.0 - - 

3 Gaziabad 4.1 - - - - - - 

4 Baghpat 7.8 - - - - - - 

5 Shamli 3.4 1.7 0.0 - 0.0 - - 

 

Plate.1 Bakanae disease infected plants in rice field (elongated) 

 

 
 

Plate.2 White growth of Fusarium moniliforme on nodes of infected rice plants 
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Plate.3 White ear head symptoms of bakanae disease 

 

 
 

In Table 3 it is indicates that in Meerut 

district, three rice varieties (PB-1121, PB-

1509 and VB-22) were observed with 

bakanae disease infection. Disease incidence 

4.6% was observed in PB-1121 rice variety 

whereas PB-1509 and VB-22 were observed 

with 1.5 and 3.0% disease incidence 

respectively. In Hapur district, 6.7% disease 

incidence was observed in PB-1121 and 0.4% 

disease incidence in PB-1509. In Gaziabad 

and Baghpat district, PB-1121 variety was 

observed with 4.1 and 7.8% disease incidence 

respectively. In Shamli district, 3.4 and 1.7% 

disease incidence was found in PB-1121 and 

PB-1509 variety respectively. In all surveyed 

districts, over all maximum incidence of 

bakanae disease was found in Baghpat (7.8%) 

followed by Hapur (6.7%) in PB-1121 variety 

of rice. No any infected plant with bakanae 

disease was found in PB-1, Sugandha-5 and 

Sarbati varieties in all surveyed districts.  

 

Prevalence and incidence of bakanae disease 

have been reported in previous years by many 

researchers from many countries. Zainudin et 

al., (2008) reported that bakanae disease on 

rice distributed almost in all countries where 

paddy is grown commercially, especially in 

Asian countries, including Malaysia and 

Indonesia. Bakanae disease was widespread 

in Peninsular Malaysia and three provinces of 

Indonesia with the range of disease severity 

from scale 1 to 5 and disease incidence from 

0.5 to 12.5%. Basmati variety PB 1121, which 

is most popular among farmers in all basmati 

area, is most susceptible for bakanae disease 

has been reported by Khilari et al., (2011). 

Hossain et al., (2013) reported that bakanae 

disease of rice is an important uprising 

disease in Bangladesh. At lowest (3%) disease 

incidence the loss in yield was 1.32% and 

highest disease incidence it was as high as 

22.64% in Aus season. Gupta et al., (2014) 

reported that bakanae disease is one of the 

newly emerged increasing problems of rice, 

particularly with basmati rice in northern 

India. The disease was found with 100% 

prevalence in all states/district surveyed viz., 

Uttar Pradesh, Uttarakhand, Punjab, Haryana, 

Rajasthan and Bihar. Disease incidence from 
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1.2 - 11.7 % in Uttar Pradesh, 2.1 - 3.2 % in 

Uttarakhand, 10.5 - 40.00% in Punjab, 2.1 - 

2.8 % in Haryana, 2.4 - 13.6 % in Rajasthan 

and 1.8 - 8.7 % in Bihar was recorded on 

different basmati aromatic rice cultivars. 
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