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Rice blast disease, caused by Pyricularia oryzae, is a significant fungal
disease of rice worldwide. The disease significantly affects rice yield and
quality, particularly in humid regions of Mediterranean countries. Effective
control of rice blast is possible with the use of licensed fungicides. However,

chemical control is often not very economical and may not be ecologically
preferable. On the other hand, one of the most important approaches is the
use of resistant varieties. This study aimed to evaluate the resistance of rice
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Y y=as ? varieties to rice blast disease. A mixture of 10 rice blast isolates developed

from single spores was used as inoculum. The study was conducted under

* Corresponding author: Aziz KARAKAYA grow room and field conditions. 49 rice varieties were observed, including two
PN karakaya@agri.ankara.edu.tr susceptible varieties. Rice blast reactions were evaluated according to a 0-5

scale at different growth stages of rice. In the study, Balaban and Aromatik-1
varieties were found to be immune both in the field and in the growth room;
It was found that the Hamzadere variety is moderately resistant; the Kiziltan,
Osmancik-97, Gonen, Altinyazi, Yavuz, Kiral, Koral, Manyas Yildizi and
Mevlitbey varieties are moderately susceptible; and the Akceltik, Karacadag
and Sarigeltik varieties are susceptible to rice blast disease.

INTRODUCTION

Rice is a plant that thrives in hot climates. It ranks second Other regions account for the remaining production. The
in the world for cultivation area, following wheat. Rice provinces with the highest rice production in Tiirkiye are
is typically grown in flat areas with ample water supply, Edirne, Samsun, Balikesir, and Canakkale. Currently, rice is
making it a staple crop. In Tiirkiye, rice is cultivated across all cultivated on about 112.000 hectares in Tiirkiye, resulting in
geographical regions, with significant production occurring an annual production of around 900.000 tons. The average
in the Thrace-Marmara and Black Sea regions. The Thrace- rice yield in the country is approximately 803 kg per decare
Marmara region produces approximately 70% of Tiirkiye's (TUIK 2024).

rice, while the Black Sea region contributes around 25%.
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Rice blast disease, caused by the fungus Pyricularia oryzae
(teleomorph: Magnaporthe oryzae), is one of the most
significant fungal diseases affecting rice globally, including
in Tirkiye. This fungus belongs to the division Ascomycota
and the family Pyriculariaceae. Its spores, which are pear-
shaped, typically contain 1 to 3 segments. The disease
presents several symptoms on rice plants, including leaf
blast, node blast, collar rot, and panicle blast. Initially, it
appears as spots on the leaves. The centers of these spots are
gray-beige or straw yellow, surrounded by a brown halo. In
susceptible rice varieties, these lesions can develop rapidly,
potentially covering the entire leaf and causing it to dry out.
The size of the lesions varies depending on the plant's age
and its resistance to the disease (Bonman 1992, Anonymous
2020b). The fungus responsible for rice blast survives the
winter as conidia or mycelium in rice seeds, plant residues
left in the field after harvest, and in some weed species
(Anonymous 2020a). Pyricularia oryzae primarily affects
the leaves, leading to leaf blast during the plant's vegetative
stage. The pathogen also causes neck blast, which occurs
on the panicle and nodes (Bonman 1992). Rice blast is the
most prevalent disease in rice-growing regions worldwide,
resulting in annual crop losses ranging from 10% to 30%.
A loss of just 10% is significant enough to impact the food
supply for 60 million people in a given year (Skamnioti and
Gurr 2009).

Rice blast disease has been reported in rice fields across
Tiirkiye, particularly in the Black Sea region, where losses
range from 25% to 75%. In the Mediterranean region, the loss
was much more severe, reaching around 90% (Gobelez 1953,
Tekinel et al. 1980). A study by Copcu and Karaca in 1983
found that the average prevalence of rice blast disease in the
Aegean region, specifically in the provinces of Balikesir and
Manisa, was 7.7%. However, research conducted by Ergiin
in 2017 indicated a significantly higher prevalence rate of
75.33% in the rice cultivation areas of Biga, Canakkale,
based on a survey from 2015. Further investigation by Seidi
et al. (2020) in Edirne Province revealed that the highest
prevalence of rice blast disease was found in Havsa, where
it reached 100%. Other districts reported lower prevalences:
Merig at 71.43%, Uzunképrit at 69.15%, Kesan at 62.73%,
Ipsala at 33.66%, and Enez at 13.00%.

Rice blast disease negatively affects both the yield and quality
of rice. Host resistance is considered the most effective and
economical method for controlling plant diseases (Hulbert
et al. 2001). Therefore, breeding studies aim to incorporate
resistance genes against blast disease into the genetic
makeup of rice plants (Bonman et al. 1992). Understanding
how different rice varieties respond to this pathogen is
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crucial for practical purposes. In Tiirkiye, several studies
have focused on addressing resistance to rice blast disease
(Aktas and Tunali 1986, Giimiistekin and Akin 1997, Oran
1975, Seidi and Unan 2015, Unan et al. 2016a).

In this study, a spore suspension was prepared by mixing
individual rice blast isolates obtained from rice blast-infected
leaves and panicles collected from rice fields in the provinces
of Canakkale, Edirne, and Balikesir. This suspension was
then applied to several rice varieties cultivated in Tiirkiye,
under both laboratory and field conditions. The objective of
the research was to determine the resistance of these rice
varieties to rice blast disease.

MATERIALS AND METHODS
Materials

A mix of 10 single-spore isolates of Pyricularia oryzae was
collected from various rice production fields across Trakya,
Tiirkiye, and used as the inoculum (Table 1). A total of 49
rice genotypes were screened (Table 2). Among these, two
cultivars—Sarigeltik and Karacadag—were included as
susceptible control varieties (Beser et al. 2015, Unan 2022).
The field trial took place at the Thrace Agricultural Research
Institute's rice experimental field in Edirne, Tiirkiye
(Coordinates: 41° 38' 42.4"N, 26° 35' 57.1"E).

Table 1. Single spore isolates of Pyricularia oryzae used in
this study

Isolate Code Location (District, Province)
Mag 1 Ipsala, Edirne
Mag 2 Enez, Edirne
Mag 3 Gonen, Balikesir
Mag 4 Biga, Canakkale
Mag 5 Pagakdy, Edirne
Mag 6 Ipsala, Edirne
Mag 7 Ipsala, Edirne
Mag 10 Gonen, Balikesir
Mag 14 Biga, Canakkale
Mag 15 Gonen, Balikesir
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Table 2. Rice genotypes used in this study

No Variety Names No Variety Names
1 Kiziltan 26 Altinyazi
2 Kirkpinar 27 Demir
3 Tunca 28 Karacadag
4 Negis 29 Sarigeltik
5 Gala 30 Karadeniz
6 Osmancik-97 31 Yavuz
7 Hamzadere 32 Kiral
8 Pagali 33 Serhat-92
9 Halilbey 34 Koral

10 Edirne 35 Yatkin

11 Beser 36 Tosya Giinesi
12 Sumnu 37 Manyas Yildiz1
13 Ece 38 Biga Incisi
14 Duragan 39 Kiiplii

15 Cakmak 40 Mis2013
16 Aromatik-1 41 Kale

17 Kargi 42 Stirek M711
18 Efe 43 Mevliitbey
19 Ergene 44 1IR50

20 Siirek-95 45 HSC55

21 Trakya 46 Balaban
22 Ipsala 47 Ulfet

23 Merig 48 Sarhan

24 Gonen 49 Siyah-1

25 Akgeltik

Methods

Growth room experiments

The cultivars Sarigeltik and Karacadag (Diyarbakir Yerli)
were utilized as susceptible control varieties (Beser et al.
2015, Unan 2022). Rice cultivars, along with these susceptible
varieties (Table 2), were planted in 300 ml plastic cups filled
with a mixture of sand, soil, peat, and burnt barn manure in
the ratio of 1:1:1/2:1/2. For each cultivar, 10-15 seeds were
planted in a single cup, and the experiment included six
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replications. After planting, the plastic cups were placed in

a growth room maintained at a temperature of 26-28 °C and
50-60% relative humidity.

Figure 1. Rice blast fungus in Petri dishes (left), and
conidia of Pyricularia oryzae (right)

Ten single spore isolates were obtained from rice blast-
infected leaves and panicles (Table 1). These P. oryzae isolates
were incubated for 7 to 15 days in 90 mm diameter plastic
Petri dishes containing either Potato Dextrose Agar (PDA)
or Oatmeal Agar (OA) (Figure 1). One milliliter of water was
added to each Petri dish, and the contents were scraped using
a spatula. The mixture was then covered with cheesecloth.
After filtering through the cheesecloth, the suspension was
poured into a 1-liter beaker. To this, two drops of Tween
20 were added. This method resulted in a spore suspension
prepared by mixing ten single-spore P. oryzae fungal isolates
in the same beaker. Artificial inoculation was performed on
rice seedlings growing in plastic cups at the 3-4 leaf stage. A
25 ml mixture of the spore suspension, with a concentration
of 10 x 10* spores/ml, was prepared for each rice variety
using the 10 P. oryzae isolates. The seedlings were inoculated
using a hand sprayer (Tuite 1969, Aktas and Tunal1 1986,
Sehly and Bastawisi 1997, Hayashi et al. 1998, Hayashi et al.
2009, Odjo et al. 2014). After inoculation, the plants were
placed in a humidity chamber for 24 hours at 95% relative
humidity. Following this period, the plants were transferred
to a plant growth cabinet maintained at a temperature of 26-
28 °C. Additionally, the seedlings in the growth cabinet were
manually sprayed with water every morning to maintain

humidity until evaluation.

The evaluation of rice seedlings was conducted 7 days after
inoculation, as reported by Goto and Yamanaka (1968),
Mackill and Bonman (1992), Urashima et al. (1993),
Hayashi et al. (2009), Abdul Rahim et al. (2013), and Odjo
et al. (2014). This assessment utilized a 0-5 scale, as outlined
by Mackill and Bonman (1992) and Hayashi et al. (2009)
(see Table 3). In this scale, values from 0 to 2 were classified
as resistant, while values from 3 to 5 were categorized as

susceptible, according to Liu et al. (2015).
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Table 3. The 0-5 scale used in the seedling evaluation of rice cultivars to Pyricularia oryzae (Mackill and Bonman 1992, Hayashi

et al. 2009)

Scale Value  Disease Severity and Type of Reaction

0 Healthy, no symptoms

1 Uniform or scattered brown spots on leaves less than 0.5 mm in diameter, no sporulation.

5 Small lesions, about 0.5-1 mm in diameter, with a light brown center and a distinctly darker brown margin,
No sporulation.

3 Round to elliptical spots 1-3 mm. diameter, gray center, brown bordered, lesions may sporulate.

4 Typical spindle-shaped blast lesions capable of sporulation, 3 mm or longer gray-centered necrosis and brown
central, small or unfused lesions with a water-soaked appearance.

5 Lesions are as in disease scale value 4, lesions on one or both leaves combine to kill the leaf.

Field studies (Koutroubas et al. 2009). A second artificial inoculation

The field study was conducted using a randomized block
design with three replications over the years 2015 and
2016. A total of 49 rice varieties (Table 2) were planted in
the rice field located at the Thrace Agricultural Research
Institute in Edirne Province, Tiirkiye (Coordinates: 41° 38'
42.4"N, 026° 35' 57.1" E, elevation: 43 m). The row spacing
between the rice varieties was set at 20 cm, and each row
was 100 cm in length. To enhance the study, Sarigeltik and
Karacadag rice cultivars, which are known to be susceptible
to rice blast were included as control cultivars. The planting
of all rice varieties and the susceptible control cultivars was
done by hand. In the experimental setup, three replications
were implemented. Additionally, the susceptible Sariceltik
and Karacadag cultivars were planted every 10th row and
around the perimeter of the field to promote the infection of
rice blast disease (Beger et al. 2015). To prevent the entry of
different blast spores into the trial area and to maintain high
humidity, the entire rice experimental field was covered with
completely transparent nylon.

For the field studies, the inoculum was prepared in the same
way as for the seedling experiments. Artificial inoculation
was applied when the rice plants had reached 6 to 7 leaf stages

was performed 10 to 15 days after the first inoculation. To
maintain humidity in the experimental area, water was
sprayed every morning. Rice blast disease was evaluated
using a scale from 0 to 5 in the field (Table 4 (Anonymous
2020a). The assessments took place at 60, 72, and 90 days after
inoculation in 2015, and at 80 and 100 days after inoculation
in 2016. Scale values 0, 1, 2, 3, 4, and 5 indicate immunity,
resistance, moderate resistance, moderate susceptibiity,
susceptibility, and high susceptibility, respectively.

RESULTS AND DISCUSSION

The growth room study revealed varying levels of resistance
among different rice varieties. Aromatik-1, Balaban, and
Siyah-1 were found to be immune to rice blast disease.
The S$umnu, Duragan, Efe, Ergene, and 1psala varieties
exhibited resistant reactions. Kirkpinar, Hamzadere,
Beser, Ece, Cakmak, Meri¢, Demir, Halilbey, Kiiplii, IR50,
and Sarhan were classified as moderately resistant. Rice
cultivars Kiziltan, Negis, Tunca, Gala, Osmancik-97, Pasali,
Kargi, Siirek-95, Trakya, Gonen, Altinyazi, Karadeniz,
Yavuz, Kiral, Koral, Yatkin, Tosya Giinesi, Manyas Yildizi,
Mis-2013, Kale, Mevliitbey, Ulfet, and HSC55 were in the

moderately susceptible category. The susceptible varieties

Table 4. The 0-5 scale used for assessing rice blast disease in the field (Anonymous 2020a)

Scale Value Disease Severity and Reaction Type

0 No symptoms (Immune-I)

1 Very small 1-2 mm long brown slightly elongated necrotic gray lesions, less than 1% of leaf area, (Resistant-R)
2 1-2 cm long typical blast lesions with brown margins, covering 2-10% of leaf area, (Moderately Resistant-MR)
3 Typical blast lesions covering 11-25% of leaf area, (Moderately Susceptible-MS)

4 Typical blast lesions, covering 26-50% of leaf area, (Susceptible-S)

5 Typical blast lesions covering more than 50% of leaf area, dead plants, (Very Susceptible-VS)
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included Edirne, Akgeltik, Karacadag, Sarigeltik, Serhat-92,
Biga Incisi, and Siirek M711 (Table 5, Figure 2). The disease
had a greater impact during the late growth stages, with the
severity of rice blast increasing from levels 2 to 3. In similar
research conditions, Seidi and Unan (2015) identified the
Cakmak, Hamzadere, and $umnu cultivars as resistant,
while the Edirne variety was found to be susceptible. These
findings align closely with our results.

Table 5. The results of rice blast disease assessment using
artificial inoculation in a growth room. For evaluation, a
scale of 0 to 5 was used, The assessment of rice blast disease
was conducted using artificial inoculation in a growth room.
For evaluation, a scale of 0 to 5 was applied.

The The
No Variety Names Mean No Variety Names Mean

Scale Scale

Value Value
1 Kiziltan 3 26 Altinyazi 3
2 Kirkpinar 2 27 Demir 2
3 Tunca 3 28  Karacadag 4
4 Negis 3 29 Sarigeltik 4
5 Gala 3 30 Karadeniz 3
6  Osmancik-97 3 31 Yavuz 3
7 Hamzadere 2 32 Kiral 3
8 Pasali 3 33 Serhat-92 4
9 Halilbey 2 34 Koral 3
10 Edirne 4 35 Yatkin 3
11 Beser 2 36  Tosya Gilinesi 3
12 Sumnu 1 37 Manyas Yildiz1 3
13 Ece 2 38  Biga Incisi 4
14 Duragan 1 39 Kiiplii 2
15 Cakmak 2 40 Mis2013 3
16  Aromatik-1 0 41 Kale 3
17 Kargi 3 42 Sirek M711 4
18 Efe 1 43 Mevliitbey 3
19 Ergene 1 44 IR50 2
20 Stirek-95 3 45 HSC55 3
21 Trakya 3 46 Balaban 0
22 Ipsala 1 47 Ulfet 3
23 Meri¢ 2 48 Sarhan 2
24 Gonen 3 49 Siyah-1 0
25 Akgeltik 4
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Figure 2. Leaf symptoms of rice blast after inoculation of
rice seedlings

The 2015 field study revealed that the cultivars Aromatik-1,
Kargi, IR50, Balaban, and Siyah-1 were immune to the
disease. Negis, Gala, Hamzadere, Pasali, Duragan, Cakmak,
Efe, Ipsala, Kiipli, Mis-2013, Kale, Siirek M711, Ulfet,
Sarhan, Halilbey, Sumnu, and Serhat-92 were classified as
moderately resistant. In contrast, Kiziltan, Kirkpinar, Tunca,
Osmancik-97, Edirne, Beser, Siirek-95, Trakya, Merig,
GoOnen, AltmyazL Demir, Karadeniz, Yavuz, Kiral, Koral,
Yatkin, Manyas Yildizi, Biga Incisi, Ergene, and Mevliitbey
were deemed moderately susceptible. The Ece, Tosya Giinesi,
Akgeltik, and HSC55 cultivars were identified as susceptible,
while Karacadag, and Sarigeltik were classified as very
susceptible. Additionally, it was noted that the Karacadag,
and Akgeltik cultivars eventually collapsed under severe
disease pressure (Table 6).

As aresult of the field study conducted in 2016, the Cakmak,
Aromatik-1, Efe, IR50, and Balaban cultivars were found
to be immune to the disease. However, very small limited
lesions were observed on Aromatik-1 cultivar at 100 days
after inoculation. The Ipsala, Sarhan, and Siyah-1 cultivars
were classified as resistant. The Hamzadere, Pasali, Sumnu,
Duragan, Siirek-95, Trakya, Karadeniz, Serhat-92, Yatkin,
Tosya Giinesi, Halilbey, Kale and Siirek M711 cultivars
exhibited moderate resistance, while the Kiziltan, Negis,
Gala, Osmancik-97, Edirne, Beser, Kargi, Meri¢, Gonen,
Demir, Yavuz, Kiral, Altinyazi, Koral, Manyas Yildizi, Kiipld,
Mis-2013, Mevliitbey, HSC55, Ulfet, and Biga Incisi cultivars
were considered moderately susceptible. Furthermore,
the Kirkpinar, Ece, Ergene, and Akgeltik cultivars were
identified as susceptible, and the Karacadag and Sarigeltik
cultivars were determined to be very susceptible (Table 6). It
was observed that the disease progressed over time in both

years.

Our current study assessed the resistance status of commonly
grown rice cultivars in Tiirkiye. Previous research has also

examined the resistance of rice cultivars in this region. Beser
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Table 6. The results of rice blast disease assessment using artificial inoculation the field. For evaluation, a scale of 0 to 5 was used

2015 2016
No Variety Names 60 days 72 da.ys 90 da.ys 80 da.ys 100 da}ys
following following following following following
inoculation inoculation inoculation inoculation inoculation

1 Kiziltan 2 3 3 3 3
2 Kirkpinar 3 3 3 4 4
3 Tunca 2 3 3 3 3
4 Negis 2 2 3 3 3
5 Gala 1 2 3 3 3
6 Osmancik-97 2 3 3 3 3
7 Hamzadere 2 2 2 2 2
8 Pasali 0 3 3 1 3
9 Halilbey 2 2 2 2 2
10 Edirne 3 3 4 3 3
11 Beser 2 4 4 3 4
12 Sumnu 2 2 2 2 2
13 Ece 3 4 4 3 4
14 Duragan 1 2 2 2 2
15 Cakmak 2 2 2 0 1
16 Aromatik-1 0 0 0 0 1
17 Kargi 0 1 0 3 3
18 Efe 0 2 3 0 0
19 Ergene 2 4 4 4 4
20 Stirek-95 2 3 4 1 3
21 Trakya 2 3 3 2 2
22 Ipsala 1 3 3 1 1
23 Merig 3 3 3 3 3
24 Gonen 2 4 4 3 3
25 Akeeltik 3 5 5 4 4
26 Altinyazi 2 3 3 3 3
27 Demir 3 3 4 3 3
28 Karacadag 4 5 5 5 5
29 Sarigeltik 4 5 5 4 5
30 Karadeniz 2 3 3 2 2
31 Yavuz 3 3 3 3 3
32 Kiral 3 3 4 3 4
33 Serhat-92 1 3 3 1 3
34 Koral 2 4 4 3 4
35 Yatkin 2 4 4 1 3
36 Tosya Giinesi 3 4 4 1 3
37 Manyas Yildiz 2 3 3 3 3
38 Biga Incisi 3 3 3 3 3
39 Kiipli 2 2 2 3 3
40 Mis-2013 1 2 3 3 3
41 Kale 1 3 3 2 2
42 Strek M711 1 2 3 2 2
43 Mevliitbey 3 3 3 3 3
44 IR50 0 0 1 0 0
45 HSC55 3 4 4 3 3
46 Balaban 0 0 0 0 0
47 Ulfet 2 2 3 3 3
48 Sarhan 2 2 2 1 1
49 Siyah-1 0 0 0 1 1
Mean 2 3 3 2 3
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et al. (2015) evaluated the reactions of various rice cultivars
to rice blast disease under natural conditions in the field.
They found that the Sumnu cultivar exhibited the highest
resistance, followed by the Halilbey and Osmancik-97
cultivars, while the Ece cultivar was identified as susceptible.
Similarly, in our study, we also classified the Ece cultivar as
susceptible. Siirek and Beser (1997) reported the Akgeltik
cultivar as susceptible and the Sarigeltik cultivar as very
susceptible. These findings are consistent with the results of

our study.

Our study revealed that under field conditions both in 2015
and 2016, rice cultivars IR50, Balaban and Aromatik-1 were
immune to the disease; Kale, Siirek M711, Hamzadere,
Pasali, Duragan, Halilbey, Sumnu and Serhat-92 were
Osmancik-97, Edirne,

Beser, Merig, Gonen, Altinyazi, Demir, Yavuz, Kiral, Koral,

moderately resistant; Kiziltan,
Mevliitbey, Manyas Yildiz1 and Biga Incisi were moderately
susceptible; Ece and Akgeltik were susceptible; Karacadag,
Sarigeltik were very susceptible to rice blast (Figure 3).

Our study revealed that under field conditions both in 2015
and 2016, rice cultivars IR50, Balaban and Aromatik-1 were
immune to the disease; Kale, Siirek M711, Hamzadere,
Pasali, Duragan, Halilbey, Sumnu and Serhat-92 were
Osmancik-97, Edirne,

Beser, Meri¢, Gonen, A1t1nya21, Demir, Yavuz, Kiral, Koral,

moderately resistant; Kiziltan,
Mevliitbey, Manyas Yildizi and Biga Incisi were moderately
susceptible; Ece and Akgeltik were susceptible; Karacadag,

Sarigeltik were very susceptible to rice blast (Figure 3).

In both field and growth room studies, it was found that
the Balaban and Aromatik-1 cultivars were immune to rice
blast. The Hamzadere cultivar was classified as moderately
resistant, while the Kiziltan, Osmancik-97, Gonen, Altinyazi,
Yavuz, Kiral, Koral, Manyas Yildizi, and Mevliitbey cultivars
were considered moderately susceptible. In contrast, the
Akgeltik, Karacadag, and Sarigeltik cultivars were deemed

susceptible to rice blast.

Tekinel et al. (1980) reported that the Sarigeltik cultivar was
susceptible to the rice blast pathogen, which aligns with our
findings. Additionally, Oran (1975) indicated that both the
Sarigeltik and Karacadag cultivars were highly susceptible
to P. oryzae. Our study also found these cultivars to be
susceptible to rice blast. Stirek and Beger (1997) observed
that the Serhat-92 and Siirek-95 cultivars were moderately
resistant, while Ergene and Ipsala cultivars were moderately
susceptible. In our research, we noted that in 2015, the Ipsala
and Serhat-92 cultivars were moderately resistant, while the
Ergene and Siirek-95 cultivars were moderately susceptible.
However, in 2016, the ipsala cultivar was resistant, while

Serhat-92 and Siirek-95 remained moderately resistant, and
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the Ergene cultivar was found to be susceptible. The findings
from Stirek and Beser (1997) regarding the Serhat-92 and
Ergene cultivars were consistent with our results. Beger et al.
(2015) reported that the Sarigeltik and Karacadag cultivars
were very susceptible, whereas the Sumnu, Halilbey, and
Osmancik-97 cultivars showed greater resistance. In our
study, we found the Sumnu cultivar to be moderately
resistant, while the Ece cultivar was observed to be
susceptible, which aligns with Beger et al. (2015)'s findings.
In their field study, Unan et al. (2016a) found the Balaban
variety to be resistant to rice blast disease; Osmancik-97 and
Mevliitbey varieties to be moderately resistant; and Kiziltan,
Sarigeltik, and Karacadag varieties to be susceptible. In
our study, the Balaban variety was resistant, whereas
the Karacadag and Sarigeltik varieties were susceptible,
consistent with the study by Unan et al. (2016a). However, in
our study, Kiziltan and Osmancik-97 rice varieties showed
a moderately susceptible reaction. In another study, 13 rice
varieties were planted at three different sowing dates and
evaluated for leaf rice blast disease under Edirne, Tiirkiye
conditions. The sowing was conducted with 20-day intervals,
categorized as early, regular, and late (April 30, May 20, and
June 10). The results indicated that the early sowing date
had the lowest rice blast scores, while the late sowing date
resulted in the highest scores. The rice cultivars Hamzadere
and Osmancik-97 exhibited moderate symptoms (Unan et

al. 2016b), which is consistent with our findings.

Figure 3. Symptoms of rice blast disease on leaves after
inoculation in the field

Rice blast disease affects rice plants in approximately 85
countries across all continents where rice is cultivated. While
environmental factors significantly influence this disease, it
is widely regarded as one of the most serious threats to rice
plants globally (Ou 1985, Kato 2001).

This study summarizes the response of rice cultivars grown
in Tirkiye to a mixture of rice blast isolates. Cultivating
resistant varieties will not only be beneficial for farmers but
also reduce the need for fungicide applications, making it a

more sustainable option for rice production.

Pyricularia oryzae is responsible for causing rice blast
disease, a significant fungal disease affecting rice worldwide.

One of the primary methods for controlling this disease
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is the use of blast-resistant rice varieties. This study found
that both the Balaban and Aromatik-1 cultivars exhibited
immunity to the disease in both field and growth room
The Hamzadere cultivar showed moderate
Osmancik-97,
Gonen, Altinyazi, Yavuz, Kiral, Koral, Manyas Yildizi, and

conditions.

resistance, while the cultivars Kiziltan,

Mevliitbey were identified as moderately susceptible. In
contrast, the Akgeltik, Karacadag, and Sarigeltik cultivars
were deemed susceptible to rice blast disease. The severity
of the disease increased during the later growth stages,
reaching a scale level of 3. The resistant cultivars identified
in this study can be recommended to rice farmers for

improved disease management.
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OZET

Celtik yaniklik hastaligina sebep olan Pyricularia oryzae,
eltigin diinya ¢apinda 6nemli bir fungal hastaligidir.
Hastalik, 6zellikle Akdeniz iilkelerindeki nemli bolgelerde,
geltigin verimini ve kalitesini 6nemli 6l¢iide etkilemektedir.
Ruhsatli fungisitlerin kullanimiyla geltik yanikliginin etkili
bir sekilde kontrol edilmesi miimkiindiir. Ancak kimyasal
miicadele, genellikle ¢ok fazla ekonomik olmayabilir ve
ekolojik olarak da tercih edilmeyebilir. Diger taraftan, en
6nemli yaklasimlardan biri bu hastaliga dayanikli ¢esitlerin
kullanilmasidir. Bu ¢aligma, geltik gesitlerinin Celtik
yaniklik hastaligina kargi dayanikliligini degerlendirmeyi
amaglamistir. Inokulum olarak, tek sporlardan gelistirilen
10 geltik yaniklik izolatinin karigimi kullanilmigtir. Caligma,
yetistirme odas1 ve tarla kosullar1 altinda yiirtGtalmastiir.
ki hassas gesit de dahil olmak iizere 49 eltik cesidi
gozlemlenmistir. Celtik yaniklik reaksiyonlars, geltigin farkli
biiytime agamalarinda 0-5 skalasina gore degerlendirilmistir.
Caligmada hem tarlada hem de yetistirme odasinda Balaban

ve Aromatik-1 gesitlerinin immiin oldugu; Hamzadere
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¢esidinin orta derecede dayanikli oldugu, Kiziltan,
Osmancik-97, Gonen, Alt1nyaz1, Yavuz, Kiral, Koral, Manyas
Yildiz1 ve Mevliitbey gesitlerinin orta derecede hassas oldugu
ve Akgeltik, Karacadag ve Sarigeltik gesitlerinin ¢eltik

yaniklik hastaligina kars: hassas oldugu ortaya ¢ikmustir.

Anahtar kelimeler: Celtik yaniklik hastaligi, Magnaporthe
oryzae, Pyricularia oryzae, Hastaliklara dayaniklilik, geltik

REFERENCES

Abdul Rahim H., Bhuiyan M.A.R., Saad A., Azhar M,
Wickneswari R., 2013. Identification of virulent pathotypes
causing rice blast disease (Magnaporthe oryzae) and study
on single nuclear gene inheritance of blast resistance in
F2 population derived from Pongsu Seribu 2xMahshuri.
Australian Journal of Crop Science, 7 (11), 1597-1605 p.

Aktas H., Tunal1 B, 1986. Tiirkiye'de ekimi yapilan ve timitvar
geltik gesitlerinin Pyricularia oryzae Bri.et.Cav., Drechslera
oryzae Subram, and Jain ve Fusarium moniliforme Sheld.'ye
kars1 reaksiyonlariin saptanmasi. Bitki Koruma Biilteni, 26
(1-2), 41-58 p.

Anonymous, 2020a. Celtik entegre miicadele teknik
talimati. T.C. Gida Tarim ve Hayvancilik Bakanligi, Tarimsal
Arastirmalar ve Politikalar Genel Miidirliigi, Bitki Saglig
Aragtirmalar1 Daire Bagkanligi, 2017, 61 p.

Anonymous, 2020b. Rice blast fungus. https://eol.org/
pages/192798/articles (accessed date: 18.02.2020). Beser N.,
Stirek H., Sahin M., 2015. Search of effective resistant genes
to the rice blast pathogen (Magnaporthe grisea) under field
conditions in Turkey. Fresenius Environmental Bulletin, 24
(3), 791-795 p.Bonman J.M. 1992. Blast. In: The American
Phytopathological Society: Compendium of Rice Diseases.
Webster R.K., Gunnel P.S. (Eds.). St. Paul, Minnesota, USA,
14-16 .

Bonman J.M., Khush G.S., Nelson R.J., 1992. Breeding rice
for resistance to pests. Annual Review of Phytopathology,
30, 507-528 p.

Copcu M., Karaca 1., 1983. lnvestigations on the
determination of rice diseases caused by fungi, their
distribution, prevalance and incidence, overwintering in the
Aegean region of Turkey. Journal Turkish Phytopathology,
12 (2-3), 61-71 p.

Ergiin S.B., 2017. Bigada geltik yaniklig1 (Pyricularia oryzae)
hastaliginin ¢ikist ve yayginhiginin tespiti ile tohumluklarda
bulagiklik oranlarmin saptanmasi. Canakkale Onsekiz
Mart University, Graduate School of Natural and Applied
Sciences, Department of Plant Protection, MSc Thesis, 50
p., Canakkale.



Bitki Koruma Biilteni / Plant Protection Bulletin, 2026, 66 (2) : 148-157

Giimiistekin H., Akin K., 1997. Trakya Bolgesinde tilkesel
geltik aragtirmalar1 kapsaminda 1slah edilen yeni ¢eltik
gesit ve hatlarinin Pyricularia oryzae Cav. ve Fusarium
moniliforme Shelde karsi reaksiyonlarinin tespiti. T.C.
Tarim ve Koy Isleri Bakanligi Tarimsal Arastirmalar Genel
Mudirligi, Trakya Tarimsal Arastirma Enstitiisit 1997
Aragtirma Projeleri Raporu, Proje No: BKA/06-F-009.

Gobelez M., 1953. Karadeniz Bolgesi ¢eltiklerinde kavrulma
(Pyricularia oryzae). Tomurcuk, 22, 12 p.

Hayashi N., Ando I., Imbe T., 1998. Identification of a new
resistance gene to a Chinese blast fungus isolate in the
Japanese rice cultivar Aichi Asahi. Phytopathology, 88, 822-
827 p.

Hayashi N., Kobayashi N., Vera Cruz C.M., Fukuta Y.,
2009. Protocols for the sampling of diseased specimens and
evaluation of blast disease in rice. In: Japan International
Research Center for Agricultural Sciences JIRCAS Working
Report No: 63: Development and Characterization of Blast
Resistance Using Differential Varieties in Rice. Fukuta
Y., Vera Cruz C.M., Kobayashi N., (Eds.). International

Research Center for Agricultural Sciences, Japan, 17-34 p.

Hulbert S.H., Webb C.A., Smith S.M., Sun Q. 2001.
Resistance gene complexes: evolution and utilization.
Annual Review Phytopathology, 39, 285- 312 p.

Goto K., Yamanaka S., 1968. Studies on the race of the blast
fungus. Bulletin of The Faculty of Agriculture, Utsunomiya
University, 7 (2), 27-71 p.

Kato H., 2001. Rice blast disease. The Royal Society of
Chemistry, Pesticide Outlook 12, 23-25.

Koutroubas S.D., Katsantonis D., Ntanos D.A., Lupotto E.,
2009. Blast disease influence on agronomic and quality traits
of rice varieties under Mediterranean conditions. Turkish

Journal of Agriculture and Forestry, 33, 487-494 p.

Liu Y, Qi X., Young N.D., Olsen K.M., Caicedo A.L., Jia
Y., 2015. Characterization of resistance genes to rice blast
fungus Magnaporthe oryzae in a “Green Revolution” rice
variety. Molecular Breeding, 35, 52 p.

Mackill D.J., Bonman J.M., 1992. Inheritance of blast
resistance in near-isogenic lines of rice. Phytopathology, 82,
746-749 p.

Odjo T., Kawasaki-Tanaka A., Noda T., Ahohuendo B.C,,
Sere Y., Kumashiro T., Yanagihara S., Fukuta Y., 2014.
Pathogenicity analysis of blast (Pyricularia oryzae Cavara)
isolates from West Africa. Japan Agricultural Research
Quarterly, 48 (4), 403-412 p.

Oran Y.K., 1975. Giineydogu Anadoluda geltik yanikhigi

fungusu (Pyricularia oryzae Bri. et Cav.)'nun taksonomisi,

156

bio-ekolojisi, zarar1 ve g¢eltik ¢esitlerinin dayaniklilig
tizerinde aragtirmalar. Bitki Koruma Biilteni, Ek yayin,
No:1, pp. 1-49 p.

Ou S.H., 1985. Rice diseases. 2nd ed. Common wealth.
Mycological Institute, Kew, U.K.

Sehly ML.R., Bastawisi A.O., 1997. The present status of
resistance to rice blast disease caused by Pyricularia oryzae
under Egyptian conditions. In: CTHEAM: Maladies du riz
en région méditerranéenne et les possibilités d'amélioration
de sa résistance. Chataigner J., (Ed.). Montpellier, 87 -93 p
(Cahiers Option s Méditerranéennes; n. 15(3)).

Seidi M., Unan R., 2015. Farkli celtik cesitlerinin celtik
yaniklik hastaligina karsi tepkisi. In: II. Ulusal Mikoloji
Giinleri I1. Sempozyum, 9-11 September, Istanbul, 77 p.

Seidi M., Karakaya A., Akin K., Celik Oguz A., 2020.
Current situation of rice blast disease in Edirne, Turkey.
In: 30th Scientific-Experts Conference of Agriculture and
Food Industry, AgriConf 2019 IFMBE Proceedings, Brka
M., Omanovic-Miklicanin E., Karic L., Falan V., Toroman
A. (Eds.). vol 78. Springer, Cham., 92-97 p.

Skamnioti P, Gurr S.J., 2009. Against the grain: safeguarding
rice from rice blast disease. Trends in Biotechnology, 27,
141-150 p.

Stirek H., Beser N., 1997. The effects of blast disease infection
on rice and milling yield. International Rice Research Notes,
22 (1), 25-26 p.

Tekinel N., Babaoglu B., Yilmazdemir EY., Bilgin O., 1980.
Tiirkiyede geltik hastaliklari iizerine aragtirmalar. A. 103308
Nolu Ulkesel Proje Sonug Raporu.

TUIK, 2024. https://biruni.tuik.gov.tr/medas/?locale=tr
(accessed date: 01.05.2024).

Unan R., Seidi M., Zhou X., 2016a. Screening of rice
varieties for resistance to rice blast in Turkey. In: 36th Rice
Technical Working Group Meeting, 1-4 March, Galveston,
Texas, USA.

Unan R., Gengtan T., Seidi M., Siirek H., 2016b. Effect of
sowing dates and meteorological factors on rice blast under
Mediterranean conditions. In: 7th International Rice Blast

Conference, 9-13 October, Manila, Philippines.

Unan R., 2022. Biplot analysis of genotype x environment
interactions of monogenic lines against rice blast. Fresenius
Environmental Bulletin, 31 (06/2022), 5875-5884 p.

Tuite J., 1969. Plant pathological methods, fungi and
bacteria. Burgess Publishing, Minneapolis, MN.



Bitki Koruma Biilteni / Plant Protection Bulletin, 2026, 66 (2) : 148-157

Urashima A.S., Igarashi S., Kato H., 1993. Host range,
mating type and fertility of Pyricularia grisea from wheat in
Brazil. Plant Disease, 77, 1211-1216 p.

Cite this article: Seidi Arslan, M., Unan, R., Karakaya, A.,
& Stirek, H. (2026). Evaluation of the response of some rice
varieties to rice blast disease under growth room and field
conditions. Plant Protection Bulletin, 66-2. DOI: 10.16955/
bitkorb.1643579

Atfigin: Seidi Arslan, M., Unan, R., Karakaya, A., & Stirek,
H. (2026). Baz1 geltik cesitlerinin yetistirme odasi ve tarla
kosullar1 altinda geltik yaniklik hastaligina tepkilerinin
degerlendirilmesi. Bitki Koruma Biilteni, 66-2. DOI:
10.16955/bitkorb.1643579

157



