Bakanae : An emerging disease of aromatic rice

RASHTRIYAKRISHI | Volume 14| Issue2| December, 2019 67-68

ISSN-0974-0759 |

e e ® Popular Article @ ®e

|Visit us : www.researchjournal.co.in|

Bakanae: An emerging disease of aromatic rice

Rohit Chhabra and Lavanya Vij

Department of Botany, Punjab Agricultural University, Ludhiana (Punjab) India

(Email: lavanyavij4@gmail.com)

Riceis an important cereal cop belonging to family
Poaceae and its production is affected by many biotic
factors viz., diseases caused by bacteria, nematodes and
fungal infestation are the most significant constraints
causing low yield of thiscrop in India. The major diseases
that affect the economics of rice are bakanae (Fusarium
fujikuroi), blast (Pyriculariaoryzae), stackburn

internodesinfected with bakanae (Kaur et al., 2014). The
bakanaefungusisfound widely in temperate and tropical
environment with wide host range (Kazempour and
Elahinia, 2007). The pathogen is seed-borne (Nishio et
al.,1980) as well as soil-borne (Pannu et al., 2012).
Fusarium fujikuroi is a polycyclic ascomycete which
reproduces sexually and asexually through conidia and

(Alternaria spp.) and brown
leaf spot (Bipolarisoryzae) of
rice. The worldwide annual
losses due to rice diseasesare |, .\
estimated to be about 10-15 per [l
cent on an average basis. In [

Punjab, Bakanae (Foot rot) has [Sil
become an economically [§

rice cultivars. The word E J
Bakanae is of Japanese origin which means naughty bad
seedling referred to as foolish seedling. Very high yield
losses due to epidemic breakout of bakanae disease were
observed in therice growing areasin Asiawhereit holds
its high economic value (Adam et al., 2018). Bakanae
wasfirst noted by Ito and Kimurain 1828 in Japan. During
recent years, the prevalence of this disease has been
reported fromall parts of Asia. Theincidence of bakanae
diseasein Indiahas particularly been reported in aromatic
and improved rice cultivars (Bashyal et al., 2014) thereby,
having profound effect on quality of seed.

The disease is caused by the pathogen Fusarium
fujikuroi. The pathogen produces numerous toxic
secondary metabolites and mycotoxins, viz., gibberellic
acid, moniliformin, fusaric acid, bikaverin, carotenoidsand
fumonisins (Puyam et al., 2017). The disease causes
seedling blight, seedlingsrot, foot rot, excessive elongation
of infected plants, grain sterility as well as grain
discolouration that ultimately effectsgrainyield and seed
quality. The pathogen induces abnormal elongation of
seedlings dueto gibberellic acid, whereas, foot rot, grain
sterility and discol oration dueto production of fusaric acid.
F. fujikuroi is regarded as the most virulent species
causing bakanae disease and produces extensive
gibberellic acid that is responsible for elongation of

ascospores within asac known
as ascus. It perpetuates from
one season to other on host crop
___| debrisburiedinsoil or ininfected
. | seed. The diseased seedlings
| appear tobeslightly slender and
M later becomeyellowish-greento
' pale. Infected seedlingsare not
il killed immediately by the
y SR pathogen. Fungus shows milky
Whlte growth Wlth pinkish border and rosy pink
pigmentation on lower nodes of stem at later stages of
growth. Thepanicleinfection iscaused by secondary air-
borne conidia and ascospores discharged from diseased
plantsfrom heading to harvest. The maximum discharge
of ascospores from diseased plants in air has been
observed during night. Thefungusgrowsintercellularly in
stigma and anthers within 48 h and finally reaches and
coverstheovary. Thefungusinfectsrice seedlingsthrough
roots and the base of the stem and becomes systemic
multiplying within the infected tissues. The pathogen
overwintersin peritheciaand infects through soil in seed
that are not pre-infected. Fungusisfound to beviablein
seeds of diseased plants for 4-5 months at room
temperature and more than 3 years in cold storage. The
conidiaare propagated by water and wind leading to new
infectioninricefields. At harvesting, airborne ascospores
or conidia may contaminate the seeds during flowering
stage of crop.

High humidity and cloudy weather is favourable for
pathogen establishment. A temperature of 27-30°C isthe
optimum for pathogen infection and 35°C isrequired for
disease development. Bakanae is observed in al rice
growing conditions as rice requires warm wet growing
season. Transmission of spores and conidia take place
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from one plant to another through agency of wind and
water. The pathogen population is reduced by the
application of nitrogen fertilizers. The pathogen activity
was best in soil amended with lactose, matose and mannitol
as carbon source and ammonium sulphate and sodium
nitrate. Aromatic rice cultivars are more susceptible to
this disease as compared to non-aromatic rice cultivars
as revealed by varietal screening studies (Ghazanfar et
al., 2013). Spraying with bavistin and benomyl is an
effective strategy to reduce the disease occurrence. Clean
seeds should be used to minimize the occurrence of the
disease. Salt water can also be used to separatelightweight
and thereby reduce seed borne inoculum. Chemical seed
treatment isthe viable method available for management
of thisemerging disease. 80-90 per cent of inoculum load
can bereduced by soaking the seedsin 0.3 per cent sodium
hypochlorite solution for 2 hours. Hot water seed treatment
isalso common earlier.

There are many fungicidal treatments which cause
maxi mum reduction in mycelial growth and sporul ation of
pathogen. Some of them are Benomyl, Thiram,
Mancozeb, Fludioxonil, Prochloraz, Thiophanate,
Iprodione+ triticonazole, Carbendazim + thiram,
Benomyl + thiram and Carboxin + thiram. Among the
non-systemic fungicide, only Dithane-45 is effective
at 300 ppm. Many technol ogies have been proposed to
reduce yield losses caused by bakane, but disease
management is yet largely dependent upon chemical
control measures which may impose hazardous threats
to the human health and environment. Due to such
ecological challenges, thefocusison cultivarsthat are
tolerant to disease for asustainabl e alternate. However,
extensive and recurrent use of fungicides usually cause
aslow erosion of disease control dueto agradual loss
of sensitivity on thetarget pathogen and al so contribute
to environmental pollution. The application of fungicide

isneither practical nor environment-friendly. Utilization
of host resistance has been an alternate way to manage
the disease, hence identification of such sources of
resistance are necessary.

Refer ences:

Bashyal, B. M., Aggarwal, R., Banerjee, S., Gupta, S. and
Sharma, S. (2014). Pathogenicity, ecology and genetic
diversity of the Fusarium spp. associated with an emerging
bakanae disease of rice (Oryza sativaL.) inIndia. In: Microbial
diversity and biotechnology in food security (In: Kharwar, et
al Eds) Springer, 307-314pp.

Ghazanfar, M .U., Javed, N., Wakil, W. and | gbal, M. (2013).
Screening of somefineand coarserice varieties against bakanae
disease. J. Agric. Res., 51 : 41-49.

Kaur, J., Pannu, P. P. S.and Sharma, S. (2014). Morphological,
biochemical and molecular characterization of Gibberella
fujikuroi isolates causing bakanae disease of basmati rice. J.
Mycol. Pl. Pathol., 44 : 78-82.

Kazempour, M. N. and Elahinia, S.A. (2007). Biologica control
of Fusariumfujikuroi, the causal agent of bakanae disease by
rice associated antagonistic bacteria. Bulg. J. Agric. i, 13:
393-408.

Pannu, P.P. S, Kaur, J., Singh, G. and Kaur, J. (2012). Surviva
of Fusarium moniliforme causing foot rot of rice and its
virulence on different genotypes of rice and basmati rice. Indian
Phytopath, 65:149-209.

Puyam, A., Pannu, P. P. S., Kaur, J. and Shikha, S. (2017).
Cultural, morphological and molecular variability of Sheld
causing foot rot disease of basmati ricein Punjab. J. Mycol. PI.
Pathol., 47 : 369-81.

Webliography:

Adam, S., Castilla, N.P. and Cruz, C.M.V. (2018). http://
www.knowl edgebank. irri.org. Accessed on 7 Sep 2018.

Received : 03.09.2019 Revised : 23.10.2019 Accepted : 25.11.2019

HIND INSTITUTE OF COMMERCE AND BUSINESS MANAGEMENT

SUBSCRIPTION FEE

418/4, SOUTH CIVIL LINES (NUMAISH CAMP),

MUZAFFARNAGAR-251001 (U.P.)

JOURNAL

Subscription Fee

Annual Life
Subscription Fee

International Journal of Commerce & Business
Management

Individual |
1500/-

Institution
20000/-

Individual |
10000/-

Institution
2000/-

Draft should be made in the name of the Hind Institute of Commerce and Business Management

from any

NATIONALIZED BANK PAYABLE AT MUZAFFARNAGAR -251001 (U.P.), INDIA.

Rashtriya Krishi | Vol. 14 (2)| Dec., 2019

HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE




