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ABSTRACT :

Rice (Oryza sativa), a member of the Poaceae family, is the most important cereal crop globally and serves as a staple food for nearly half the world’s population.
However, it is vulnerable to numerous diseases, including Brown Spot, Bacterial Leaf Blight, Sheath Blight, Rice Blast, Bakanae, Stem Rot, Tungro, and False
Smut. Among these, Rice Blast, caused by Pyricularia oryzae, is the most destructive, leading to 70-80% yield losses. This study focused on the cultural and
morphological variability of P. oryzae responsible for neck blast in rice. Conducted during Kharif 2023-2024 at the Division of Plant Pathology, P.G. Department
of Agriculture, Khalsa College, Amritsar, it analyzed isolates collected from Majha districts of Punjab. Eight isolates were classified into three groups (A, B, and
C) based on texture, color, and colony diameter. The colonies ranged from greyish white to greyish black with smooth (A), rough (B), and cottony (C) textures,
and diameters of 70-84 mm on PDA media. Virulence studies divided isolates into four groups. Group A (PO5, PO7, PO8) exhibited high virulence, showing
symptoms 14 days post-inoculation. Group B (PO3, PO6) showed good virulence (symptoms after 21 days), Group C (PO2, PO4) had fair virulence (symptoms
after 28 days), and Group D (PO1) showed poor virulence (symptoms after 32 days). Morphological analysis revealed PO3 had the largest conidia (10.7 x 2.3
um), while PO2 had the smallest (7.2 x 1.5 um). This research highlights the diversity in pathogenicity and morphology of P. oryzae, aiding better management
of Rice Blast disease.
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INTRODUCTION :

Rice(Oryzasativa L.)is themostimportantcereal cropoftheworld.Asia known as rice bowl of the world approximately 90 % or more of the world’s rice is
grown and consumed in Asia.Among the Asian countries, India is the leading producers of the rice and belongs to
familyGraminae,andEastandsouthAsiaarethemainregionsforriceproductionintheworld.China
(over210millionmetrictons)istheworldleadingRiceproducerfollowedbyIndia,Indonesia,Bangladesh,Vietnamandrestoftheworld(FAO2017)..InIndia, itspro
ductionishighlyconcentratedinWestBengal,Punjab, UttarPradesh, AndhraPradeshandBiharandamongthem,WestBengalrankedfirst.Ricegrainonanaveragec
ontains moisture (11.3), fats (0.4), carbohydrates (79.6), proteins (7.0) and crude fibre (0.2)contentofpercentrespectively(Singhetal2021).The disease
was probably first recorded as “rice fever” in China in theyear 1637 (Gowrisriet al 2019) and is now present in over 85 countries (Srivastava et al2014).
InNeckblast, initialleafinfectionshowsbrownishlesionwithgreyishcentreanddarkbrownmargin,whereas,size,shapeandcolourofthelesionarebasedontheageo
flesion,varietalresistanceandenvironmentalcondition andeachlesionfrom susceptible host can give rise to more than 20,000 conidia, serving as a source
forsecondary dispersal of the disease infection. The minimum, optimum and maximum temperature for growth and conidial production of P.oryzae
were 10°C, 25°C and 35°C, respectively (Awoderuet al 1991). The morpho-cultural variability in colony
colour,texture,morphologicalformandmarginconidialcharacteristicsweretestedandexistisolatesof Pyriculariaoryzae(Singhetal2018).

Material and Methods :
Collection of Samples

The zipper bags were used to collect the disease samples exhibiting characteristics of blast symptoms from different rice growing region of Majha
districts in Punjab mentioned in Table 1.

Isolation of pathogen

To verify the presence of the pathogen, both visual and microscopic examinations were conducted on rice samples affected by blast disease. Infected
leaves were carefully collected and cut into small pieces, each containing a single blast lesion. These pieces were washed with
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tap water and then subjected to surface sterilization using sodium hypochlorite for few seconds, followed by three rinses with sterile distilled water. The
surface-sterilized pieces were aseptically transferred to Petri plates containing potato dextrose agar and placed in a BOD incubator at a temperature of
27+10°C. After three days of incubation, fungal hyphae were observed to have developed in the Petri plates

Immunization

Using a sterile pin, the leaves were punctured, creating small openings. The prepared suspension was then introduced into the punctured leaf using a
needle and promptly covered and protected with a cotton swab. Following the inoculation process, the plants were covered with polythene bags. The
symptoms appears 5-7 days after inoculation of P. oryzae.

Pathogenicity test

To confirm the pathogenic nature of P. oryzae, a pathogenicity test was conducted using the isolates of the fungus. Plastic pots were thoroughly cleaned
with tap water, disinfected with a 5% sodium hypochlorite solution, and sun-dried. Sterilized soil was then added to the pots. Three healthy seedlings of
the rice variety Pusa basmati 1509, aged 21 days, were transplanted into each pot. All recommended agronomic practices were followed to ensure
optimal growth of the rice plants in the pots. The inoculum of P. oryzae was preparedusing PDA culture that had been grown for 15 days. Inoculation
was performed by injecting a suspension of the fungus (1x10® conidia/ml) onto the rice leaves at the 2-4 leaf stage by using immunization method. The
inoculated pots and uninoculated control pots were labelled accordingly and covered with plastic bags to maintain humidity and aseptic conditions.
Observations were recorded regarding disease development throughout the crop growth cycle until harvest.

Cultural variability

Five mm mycelial disc of seven day old culture of each isolate was transferred to the centre of sterilized Petri plates containing Potato dextrose Agar
(PDA) medium and incubated at 25+1C. Colony characters viz.,colony diameter, virulence and texture were recorded after 5, 7 and 9 days of
inoculation.

Morphological variability

To study the morphological features of the different isolates, five mm mycelial disc from 7 days old cultures were diluted in 5 ml of sterilized distilled
water to obtain spore suspension. A drop of spore suspension was put on glass slide and semi permanent slides were prepared and stained with cotton
blue in lactophenol. Morphological features viz., spore length (um) and breadth (um) of different isolates were recorded and measured with the help of
micrometers i.e., ocular micrometer and stage micrometer. Ocular micrometer was placed the tube containing eye piece of 5X magnification and the
stage micrometer was placed on the stage of microscope. The objective lens of 40X magnification was focused on ocular division and calculation was
made by following formulae:

Read!ng of stage mlc.rometer x 101

Reading of ocular micrometer

Division of ocular micrometer =

(Todd et al 1979; Mahajan et al 2020)

Results and Discussion :

The results based on research investigations entitled “Cultural and Morphological variability of Pyricularia oryzaeincitant Neck blast of Rice” in Majha
region of Punjab. The obtained results are briefly described below:

Isolation of pathogen and its purification

The infected rice blast plants collected from different locations of Majha region of Punjab representing districts viz., Pathankot, Gurdaspur, Amritsar
and Tarn taran were brought to laboratory of P.G Department of Plant Pathology, Khalsa College Amritsar for isolation of fungus. The collected
disease samples observed under the microscope, to check the presence of the pathogen in infected parts of plant. After confirmation of pathogen in
plant’s infected parts, it was subjected for isolation. The pathogen Pyricularia oryzae was grown on Potato dextrose agar (PDA) medium and were
further purified by single spore culture. Sub culturing was done at every 15 days interval to maintain the culture viable. The morphological and cultural
characterizations of the cultures grown on PDA medium were studied and on the basis of morphological, cultural and pathogenic characteristics, the
isolates were identified as P. oryzae.

Symptomatology

The blast symptom caused by the fungus affected both the leaves and the neck of the panicles. Initially, small, water-soaked, greyish dots appeared on
the leaves, which later grew into spindle-shaped spots. These spots had a brown margin with a greyish white center. Fully developed lesions reached
dimensions of 1-2.5 cm in length and 0.5 cm in width. In severe cases, these spots merged to form large patches of withered tissue. On the neck of the
panicle, the fungus caused blackening and shriveling, resulting in a chaffy appearance in the early stages of infection. However, as the grains set, the
panicles drooped at the neck. When observed from a distance, the affected field had an overall burnt appearance.
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Pathogenicity test

A week after a susceptible host plant (Pusa Basmati 1509) was artificially inoculated by using immunization method, typical disease symptoms started
to manifest on the healthy plant. Following that, the pathogen was extracted from the infected lesions once more and compared to the initial culture and
symptoms of diseased plant, which validated Koch's Postulates. The re-isolated pathogen's cultural traits corresponded with those of the initial isolate.
The pathogen was recognised as pyricularia oryzae.

Table 1: Collection of Isolates from different districts of Majha region, Punjab (Kharif2023-2024)

Sr.No. Districts Locations Isolates
1. Pathankot Narrot Jaimal Singh PO,
2. Sarna PO,
3. Hayat Nagar PO.

Gurdaspur y 9 2
4, Jaura chittran PO,
5. . Khalsa Coll PO
Amritsar alsa Lotege 2
6. Sialka POs
7. Mari Megha PO
Tarn Taran g z
8. Sarhali Kalan POg

Table 2: Variability of Pyricularia oryzae isolates on the basis of cultural characteristics on PDA medium

Sr.No. Isolates Colony Diameter* Virulence Colony Characters

(mm) Pattern** Colour Texture
1. PO; 71.6 + Greyish with white periphery Smooth
2. PO, 70.9 ++ Greyish black Smooth
3. POs 75.0 +++ Greyish white Smooth
4. PO, 75.6 ++ Greyish black Rough
5. POs 82.3 ++++ Greyish white Cottony
6. POs 72.3 +++ Light greyish white Rough
7. PO, 84.6 ++++ Greyish white Smooth
8. POg 82.3 ++++ Greyish white Rough

*Average of three replication
**Virulence pattern

+ = Poor (32 DAS)

++= Fair (28 DAS)

+++= Good (21 DAS)
++++= Excellent (14 DAS)

Cultural Variability in different isolates of P. oryzae on PDA medium

Eight isolates of P. oryzae were obtained from different locations of Majha districts of Punjab and were coded as PO;-POsg All the isolates of pathogen,
when grown in sterilized petri plates on autoclaved PDA medium, exhibited variability in respect of colony diameter, virulence, texture and colour after
5, 7 and 9 days of incubation at 25+1°C (Table 2). On the basis of their colony diameter, texture,virulence and colour, the isolates were divided into
three groups (A, B and C). Group A comprised four isolates PO;, PO,, PO; and PO- that were smooth in texture and showed greyish white to greyish
black colonies while in case of virulence PO; showedpoor virulence (+), PO, showed fair virulence (++), PO3; showed good virulence (+++) and PO;
showed excellent virulence (++++). The series of group A isolates were the least to highly virulent along with mycelial diameter 71.6mm, 70.9mm,
75.0mm and 84.6mm respectively. Group B comprised three isolates PO4, POg and POg that were rough in texture and showed greyish black to greyish
white colonies and in this group PO, showed fair virulence (++), POg showed good virulence (+++) and POg showed excellent virulence (++++) and
mycelial diameter of these isolates were 75.6mm, 72.3mm and 82.3mm respectively, whereas, Group C comprised one isolate POs that had cottony
textureand was showing greyish white colony and POs showed excellent virulence (++++) with mycelial diameter 82.3mm. The maximum mycelial
diameter was observed in isolate PO; (86.4mm) among all the isolates and the minimum mycelial diameter was observed in PO, (70.9mm). Similar
findings were reported by Rahila et al (2020) that P. oryzae isolates produced greyish white colonies, smooth, rough and cottony texture along with
diameter 80-90mm on PDA medium. Our results are consonance with Panda et al (2017) who reported that isolates of P. oryzae based on colony colour
were greyish black to greyish white. Similarities were found in results of Tann et al (2012) also reported whitish grey colonies produced by P. oryzae.
Similarly, Singh et al (2018) reported that most of the isolates of P. oryzae have blackish grey to whitish grey colonies. Similar results were depicted by
Aruna et al (2016) concluded that the isolates of P.oryzae have rough and smooth surface, grey colony colour with colony diameter ranged from 78 to
90mm.
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Table 3: Variability of Pyricularia oryzae isolates on the basis of morphological characteristics (length and breadth) on PDA medium

SNo. Isolates Locations Length Breadth
Ranges Mean* Ranges Mean*
1 PO; Narrot Jaimal Singh 9.7-10.7 10.1* 1.7-2.7 2.3*
2 PO, Sarna 6.7-8.1 7.2* 1.1-19 1.5*
3 PO; Hayat Nagar 9.9-11.6 10.7* 1.7-2.7 2.3*
4 PO, Jaura Chittran 8.9-11.3 9.9* 15-2.4 1.9*
5 POs Sialka 7.8-8.9 8.2* 1.4-2.2 1.7*
6 POg Khalsa College 8.7-9.5 9.1* 15-2.4 1.9*
7 PO, Mari Megha 7.7-8.9 8.1* 14-2.2 1.7*
8 POg Sarhali Kalan 9.6-11.5 10.3* 1.8-25 2.2*

*Average Length & breadth of three replication

PO:

PO,

POs

POg

POs




International Journal of Research Publication and Reviews, Vol (5), Issue (12), December (2024), Page — 2908-2913 2912

Plate 1: Collection of different isolates from Majha districts

]

Plate 2: Morphological variability of P.oryzae under stereo microscope at 40X magnification

Morphological variability in different isolates of P. oryzae on PDA medium

The isolates of P. oryzae, were grown on PDA culture medium and observations were recorded in length, breadth of spores and number of septa in
different isolates (Table 3). The maximum length and breadth were observed in spores of isolate PO; (10.7x2.3), followed by POg (10.3x2.2), PO,
(10.1x2.3), PO4 (9.9%1.9) and POg (9.1x1.9) and minimum length and breadth was observed in spores of isolate PO, (7.2x1.5), followed by PO;
(8.1x1.7) and POs (8.2x1.7). The conidial spores of all the isolates were pyriform (pear shaped) in shape along with 2septations.Similar results were
depicted by Srivastava et al (2014) that the shape of conidia of the different isolates was pyriform (pear shaped) with rounded base. Our results are in
line with Atlafet al (2023) who also concluded that the conidia of P. oryzae were in pyriform shape with two septa and size ranged from 20.76-27.28
x8.66-10.92 pm. Similarly, Yashaswini et al (2023) delineated that conidial size of isolates of P. oryzae were ranged from 8-9x3-4 um to 8-12 x3-4
um among all the different isolates. Similar findings were reported by Singh et al (2018) reported that the conidial size of P.oryzae were ranged from
20.74-24.91x7.53-10.23 pm.
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