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Abstract 

Introduction: Chickpea blight, caused by Didymella rabiei, is the most limiting factor 

in chickpea production areas in the world, including the western provinces of Iran. The 

aim of this study was to investigate the pathogenic diversity of the isolates collected 

from western provinces of Iran (Ilam, Lorestan and Kermanshah) on differential lines of 

chickpea, as well as the relationship between pathogenic diversity of the isolates and 

their geographical origins. Materials and Methods: During the 2017-18 chickpea 

growing season, samples of infected plants were collected from fields in western 

provinces and transferred to the laboratory. Then 100 pure isolates of D. rabiei were 

obtained. Based on the location of collection, the isolates were divided into 20 groups. 

Based on the morphological characteristics, one isolate from each group was selected as 

a representative for greenhouse experiments. The pathogenic diversity of theses 20 

isolates was assessed on eight differential lines of chickpea. The factorial experiments 

were performed in a completely randomized block design under greenhouse conditions. 

Results: The results of analysis of variance showed that there was a significant 

difference between differential lines and isolates at a probability level of p<0.01. Based 

on the response of the differential lines, the pathogenic isolates were grouped into three 

pathogenic groups, including pathogenic group 1 (weakly aggressive), group 2 

(aggressive or moderately aggressive), and group 3 (highly aggressive). The isolates 

from Kermanshah and Lorestan Province were classified into Group 1 and the Ilam 

isolates into Groups 1, 2 and 3. The greatest severity of the disease was found in three 

isolates of Ilam province. The variety ILC3996 showed the highest resistance to all 

isolates. Conclusion: D. rabiei isolates from three western provinces of Iran are divided 

into three pathogenic groups: 1 (low aggressive), 2 (moderately aggressive), and 3 

(highly aggressive). Highly aggressive isolates identified in Ilam province can be used 

in chickpea breeding programs to produce resistant cultivars to the disease.. The wild 

variety ILC3996 has resistant genes against these pathogenic groups and showed 

resistance to all of these isolates. 

Key words: Blight, Chickpea, Pathogenicity, Didymella rabiei 
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 مقاله پژوهشی

  Didymella rabiei هایزایی جدایهتنوع بیماری

 عامل سوختگی نخود در سه استان غربی ایران

 ، عیدی بازگیر، حسین میرزائی نجفقلینیاثریا میرزاپور، مصطفی درویش

 دانشکده کشاورزی، دانشگاه لرستانپزشکی، گروه گیاه

 43/94/9311: پذیرش    91/40/9311: دریافت

های زایی جدایهتنوع بیماری( 9311ی ح )نجفقل یرزائیمم، بازگیر ع،  اینشیوث، در زاپورریم

Didymella rabiei گیاهی شناسیبیماری دانش .عامل سوختگی نخود در سه استان غربی ایران 

1(2:) 93-9.  DOI:10.2982/PPS.9.2.1 

 چکیده

امل محدودکننده تولید نخود در جهان، از ترین عمهم  Didymella rabieiسوختگی ناشی از  مقدمه:

های بیمارگر از زایی جدایههدف از این پژوهش تعیین تنوع بیماری های غربی ایران است.جمله استان

 آنهازایی با منشا جغرافیایی و ارتباط تنوع بیماری ایران )ایلام، لرستان و کرمانشاه(های غربی استان

-از مزارع نخود استان هایی از گیاهان آلودهنمونه 11 -19زراعی  صلطول فدر ها: مواد و روش بود. 

 D. rabieiبدین ترتیب صد جدایه خالص از  آوری شده و به آزمایشگاه منتقل گردید.های غربی، جمع

گروه تقسیم شدند. از هر گروه، بر اساس  24آوری به ها بر اساس محل جمعجدایهتهیه شد. 

ای انتخاب گردید. جدایه به عنوان نماینده جهت انجام آزمایش گلخانه خصوصیات مورفولوژیک، یک

جدایه روی هشت رقم افتراقی نخود در قالب آزمایش فاکتوریل با طرح آماری  24تنوع بیماریزایی این 

 دادنشان  ی آزمایشهاداده انسیوار یۀتجز ها:یافتههای کامل تصادفی در گلخانه بررسی شد. بلوک

 درصد یکدر سطح احتمال  بیمارگر مختلف یهاهیجدا ها بهواکنش رقم نیبی داریمعناختلاف  که

) کم آزار(  9های افتراقی، در سه گروه بیماریزای های بیمارگر بر اساس واکنش رقم. جدایهوجود دارد

شاه و لرستان های کرمانهای استان)بسیار پرآزار( شناسایی شدند. جدایه 3)پرآزار یا نیمه پرآزار( و  2، 

سه بیشترین شدت بیماری در . گرفتندقرار  3و  2، 9ی هاهای استان ایلام در گروهو جدایه 9در گروه 

ها بیشترین مقاومت را نسبت به همه این جدایه ILC3996. رقم استان ایلام مشاهده شد از جدایه

 2، 9زای ن در سه گروه بیماریدر سه استان غربی ایرا D. rabieiهای جدایه گیری:نتیجه. نشان داد

های بسیار پرآزار در استان ایلام شناسایی جدایهآزار، نیمه پرآزار و بسیار پرآزار قرار دارند. ، کم 3و 

به بیماری استفاده نمود. نخود مقاوم  یاهمرق ی تولیدهای اصلاحتوان برای برنامهمی آنهاشدند که از 

ی مقاومت به هاها مقاومت نشان داد، دارای ژنهمه این جدایه که نسبت به ILC3996رقم غیرزراعی 

 بیمارگر است. زای ی بیماریهاگروهاین 

 Didymella rabieiزایی، سوختگی، نخود، بیماریکلیدی:  گانژوا
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Introduction 

Chickpea (Cicer arietinum L.) is an important legume that can be grown under a wide 

range of agro-ecological conditions in the world, particularly in Asia and Africa (Baite 

et al. 2018). Chickpea plants play an essential role in sustainable agriculture through 

nitrogen fixation, which can add to the diversity of agricultural systems as a rotating 

crop (Vafaei et al. 2015). The western provinces of Iran, including Lorestan, 

Kermanshah, and Ilam, are the main regions of chickpea production. Chickpea plants 

are affected by both biotic and abiotic stresses which can affect their yields. Blight 

caused by Didymella rabiei Kovatsch. ex. Arx is the major biotic stress of chickpea. 

This pathogen is the world's most important limiting agent for chickpea production, 

which can cause high losses (over 90%) during flowering to pod-set in the main 

chickpea production areas such as India, Pakistan, Syria, Iran, European and 

Mediterranean countries (Nourollahi et al. 2009, Gharacheh  and Sadravi 2015,  Pande 

et al. 2011, Sharma and Ghosh 2016). In Iran, blight disease of chickpea has been 

reported for the first time by Zalpour (1963) (Pouralibaba et al. 2008). In addition 

disease incidence has also been measured, and yield losses might be 100% under 

favourable environmental conditions (Vafaei et al. 2015). At present, the control of this 

disease is mostly done by disinfecting the seeds and applying chemical fungicides in the 

field, while the using of resistant cultivars is recommended as the best method for long-

term management (Hamwieh et al. 2013). Since a high genetic variation exists D. rabiei 

isolates from different regions, the cultivars do not react similarly to the disease (Rahimi 

et al. 2013). So far, many researches have been conducted on the pathogenic variation 

of D. rabiei isolates, and several pathogenic groups of D. rabiei (6 to 16 pathogenic 

groups) have already been reported (Younesi et al. 2003, Ghiai et al. 2011, Vafaei et al. 

2015). The study of the pathogen variation isolates can provide valuable information 

about the blight populations (Chongo et al. 2004). The variation in aggressiveness 

identified within D. rabiei recombinant population worldwide can affect the resistance 

of host genotypes (Peever et al. 2012, Mahiout et al. 2015, Tekin et al. 2017). In several 

studies, D. rabiei isolates have been categorized into physiological species, virulent 

forms, pathogenic groups, race or pathotypes, based on reactions of a set of chickpea 

differential cultivars (Chen et al. 2004, Nourollahi et al. 2009). Studies conducted on 

variation in aggressiveness within D. rabiei populations have revealed that isolates have 

different responses against host genotypes (Imtiaz et al. 2011, Baite et al. 2016). Jamil 

et al. (2000), classified 102 isolates of the pathogen into eight virulent forms from 

Pakistan. Understanding of the population diversity of D. rabiei isolates and the 

selection of resistant cultivars are necessary to achieve effective strategies for the 

disease managment. The using of resistant cultivars is the best management strategy to 

minimize yield losses due to blight. But due to the considerable variation in 

pathogenicity among fungal population and partial resistance in germplasm of chickpea 

the effectiveness of resistant cultivars is highly limited (Vafaei 2019). The present study 

was conducted to evaluate the pathogenic variation among D. rabiei isolates on 

chickpea differential lines in three western provinces of Iran and to understand the 
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relationship between the pathogenic variation of fungal isolates and their geographical 

origin. 

Materials and Methods 

Sampling and isolations of the pathogen 

During chickpea growing season of 2017-18, samples of infected plants (stems, pods, 

and seeds) were collected from fields of three western provinces of Iran including 

Lorestan, Ilam, and Kermanshah. The samples were surface sterilized with the 

commercial 1% sodium hypochlorite for one minutes, rinsed in sterile distilled water for 

2 min, and then dried through sterile filter papers. Samples were placed on chickpea 

seed meal dextrose agar (CSMDA) and then incubated under 12 h light/ 12 h dark 

alternating at 20°C for 7–10 days (Dolar et al. 1994). Isolates were purified by single 

spore culture and identified based on morphological and cultural characteristics and 

named according to locations where collected (Mel’nik et al. 2000, Barnet and Hunter 

1995). 

Pathogenicity test 

The pathogenicity test was conducted on susceptible cultivar Grit landrace, under the 

greenhouse condition. Suspension 2×105 conidia/ml, from fourteen days old cultures of 

D. rabiei isolates, were used for inoculation. The inoculated plants were covered with 

the translucent plastics which was removed after 48 hrs. High relative humidity was 

maintained by spraying sterilized water until the appearance of symptom. Disease 

severity was evaluated at 15 days after inoculation using Chongo et al. (2004) index 

(Table 1). Re-isolation of the pathogen was made from the diseased plants to confirm 

the identity of the pathogen and fulfill the Koch’s postulates. Twenty isolates of the 

pathogen were selected that showed the highest severity of pathogenicity and were 

morphologically different. These twenty pathogen samples were selected from the three 

studied provinces and the pathogenicity of these isolates was evaluated. 

 (Chongo et al. 2004) نخود سوختگی شدت بیماری  شاخص .9 جدول

Table 1.  Chickpea blight disease severity index (Chongo et al. 2004). 

Observed symptoms Index  

 no symptoms 0 

few, very small (<2 mm2) lesions on leaves and stems,  

<2% plant area affected (PAA) 1 

very small (<2 mm2) lesions, 2–5% PAA 2 

many small lesions (<2 to 5 mm2), 5–10% PAA 3 

many small lesions, few large (>5 mm2) lesions,10 to 25% PAA 4 

many large lesions, 25–50% PAA 5 

lesions coalescing, 50–75% PAA 6 

lesions coalescing with stem girdling, 75–90% PAA 7 

stem girdling or breakage,  >90% PAA 8 
plants dead 9 
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Identification of pathogenic groups of Didymella rabiei isolates  

The experiment was conducted to assess the effects of the 20 pathogenic isolates on the 

eight chickpea differential lines selected on the basis of previous studies (Chen et al. 

2004, Vafaei et al. 2015). Eight chickpea differential lines including ILC3279, 

ILC1929, ILC72, ILC249, ILC202, ILC194, ILC3996 and ILC482 were obtained from 

Agricultural Research Education and Extension Organization Karaj, Iran. Seeds were 

surface sterilized in 0.5% sodium hypochlorite for one minutes and washed in sterilized 

distilled water three times for 3 minutes. The plastic pots (5cm diameter) was filled with 

500 gr (mixture of autoclaved sand and clay with 3:1,v.v). Four seeds were planted in 

the pots under the greenhouse condition. Conidia of individual 20 isolates were 

harvested from fourteen days old cultures on CSMDA medium by flooding pycnidial 

bearing colonies with sterile distilled water and dislodging spores with a sterile glass 

rod. Fourteen days old plants were inoculated by spraying a spore suspension (2×105 

conidia/ml), and immediately covered with the translucent plastics. The pots were kept 

at 20 ± 1 ° C and 80% relative humidity for 28 days with 12-hour light period, irrigated 

every 48 hours (Chongo et al. 2004, Nourrollahi et al. 2009). Control plants were 

sprayed with distilled water. The greenhouse experiment was a three factorial 

randomized complete block design (differential lines × different fungal isolates × times 

after pathogen inoculation) with three replications. The disease severity of twenty 

representative isolates on the eight chickpea differential lines at 28 days after pathogen 

inoculation was assessed with Chongo et al. (2004) index. The isolates which showed 

two or more similar reactions on the differential lines were grouped based on resistant/ 

to susceptible so as to classify for pathogenic groups of  D. rabiei. Analysis of variance 

(ANOVA) was performed for the disease parameters using the Statistical Analysis 

System (SAS) 9.1.3 software. Tukey's test was used to separate the treatment means 

(P<0.05). 

Results  

Pathogenicity of Didymella rabiei isolates and their morphological characteristics 

The pathogenicity of all D. rabiei isolates, confirmed by producing typical disease 

symptoms on the susceptible chickpea cultivar Grit landrace (Fig.1). Among 100 

isolates of D. rabiei, 20 representative isolates from different geographical areas, which 

had the highest pathogenicity and different morphological characteristics, were selected 

for identification pathogenic groups. The representative isolates were different on 

CSMDA medium in some of the morphological characteristics such as radial growth on 

the medium, the colony color, pycnidia, and pycnidiospores size and form. Pycnidia 

form of the pathogen isolates from Ilam province were lime-shaped with two pores, 

while pycnidia types of those from Lorestan and Kermanshah provinces were pear-

shaped and spherical with single pore. The number of pycnidiospores in Lorestan 

isolates was smaller, but their sizes were longer than the pathogen isolates from Ilam 

and Kermanshah provinces (Figs. 2 and 3).  
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شاهد . B ،روی گیاه نخود Didymella rabieiپس از تلقیح  سوختگی بیماری  هاینشانه. A .9شکل 

  سالم.

Figure 1. A. Symptoms of blight disease after artificial inoculation of Didymella rabiei 

on chickpea, B. Healthy check. 

 

 
. DوCSMDA ، Cمحیط کشت روی   Didymella rabiei الگوی رشد .Bو  A .2شکل 

 . هاپیکنیدیوسپور
Figure 2. A,B. Growth pattern of Didymella rabiei on CSMDA medium, C,D. 

Pycnidiospores. 
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هتای  آوری شده از استتان جمع Didymella rabieiهای جدایهبین های مختلف پیکنید شکل. 3شکل 

 .ایلاماز  .Eو  C ،ز لرستان و کرمانشاها .Fو  A ،B ،D غربی ایران:
Figure 3. Pycnidia different form among Didymella  rabiei isolates collected from 

western provinces of Iran: A,B,D,F. From Loresta and Kermanshah , C,E. From Ilam.  

 

The growth rate of the pathogen isolates was different (p<0. 01) significantly on the 

CSMDA medium. L20, IL11, and IL8 isolates had the highest growth rate with a mean 

growth rate of 56.6 mm/d, 65 mm/d, and 64.3 mm/d, respectively. Among fungal 

isolates, L19 isolate had the lowest growth. 

Pathogenic groups of Didymella rabiei isolates  

Seven days after inoculation, all treated plants showed typical symptoms. Initially, the 

tan to brown‐ black lesions surrounded by a yellow halo developed on the leaves were 

observed, which quickly became blighted and abscised. On the stems, the lesions were 

wholly girdled stems, and branches were dark-brown to black, by the lesions, and 

finally, all bushes died. The control plants remained healthy. The most virulent isolates 

killed susceptible lines two weeks after inoculation. 

Data analysis of variance showed, there was a significant difference between the effect 

of the chickpea cultivars, pathogen isolates, the pathogen inoculum times and their 

interaction on disease severity of the disease. A significant difference (p<0. 01) was 

observed between disease severity and eight chickpea differential lines (Table 2).  

The result showed that there was a significant difference among isolates from western 

provinces, and therefore, the isolates were placed in various pathogenic groups. Three 

pathogenic groups, including least aggressive pathogens (group 1), aggressive or 

moderately aggressive pathogens (group 2) and highly aggressive pathogens (group 3) 

were identified by inoculation of 20 representative isolates of pathogen on eight 

chickpea differential lines (Table 3).  
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روی  Didymella rabiei جدایه قارچ 24ناشی از سوختگی شدت بیماری تجزیه واریانس  .2جدول 

 .افتراقی نخود رقمهشت 
Table 2. Analysis of variance of blight disease severity of twenty representative isolates 

of Didymella rabiei on chickpea differential lines. 

P-value F-value Mean square Sum of squares Df Source of variation 

0.008 4.9 0.268** 0.537 2 Replication 

0.001 294.9 16.166** 113.160 7 Differentials(D) 

0.001 125.1 6.857** 130.281 19 Isolate (I) 

0.001 237.8 129.945** 389.834 3 Time (T)* 

0.001 6.8 0.373** 49.650 133 D×I 

0.001 5.1 0.278** 5.829 21 D×T 

0.001 5.9 0.325** 18.525 57 I×T 

0.898 0.9 0.049 ns 19.681 399 D×I×T 

  0.055* 70.049 1278 Error 

   797.543 1919 Total 

    12.7 C.V (%) 

ns, *, **: are no significant and significant at 0.05 and 0.01 percentage, respectively  

 

 

 .از سه استان غربی ایران  irabie Didymellaجدایه 24واکنش هشت رقم افتراقی نخود به . 3جدول 

Table 3. The reaction of eight chickpea differential lines to twenty isolates of Didymella 

rabiei from three provinces of western Iran.*  

Differential lines 

Group Isolate Location ILC 

482 

ILC 

3279 

ILC 

249 

ILC 

72 

ILC 

194 

ILC 

202 

ILC 

1929 

ILC 

3996 

R R R R R R S R І K1 Kermanshah 

R R R R R R S R І K2 Kermanshah 

R S S R R R S R І K3 Kermanshah 

R R R R R R S R І K4 Kermanshah 

R R R R R R S R І K5 Kermanshah 

R R R R R R S R І IL6 Ilam 

R R R R R R S R І IL7 Ilam 

S S S S S S S S Ш IL8 Ilam 

S S S S S S S S Ⅱ IL9 Ilam 

S S S S S S S S Ш IL10 Ilam 

R R R R R R S R І L11 Lorestan 

R R R R R R S R І L12 Lorestan 

R R R R R R S R І L13 Lorestan 

R R R R R R S R І L14 Lorestan 

R R R R R R S R І L15 Lorestan 

R R R R R R S R І L16 Lorestan 

R S S S S R S R І L17 Lorestan 

R S S S S S S R І L18 Lorestan 

R R R R S R S R І L19 Lorestan 

R R R R R R S R І L20 Lorestan 

* Based on 0-9 scale rating, scale 0 = no symptoms and 9 = plants dead (Chongo et al. 

2004). 

 

 [
 D

O
I:

 1
0.

52
54

7/
pp

s.
9.

2.
1 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.2
25

19
27

0.
13

99
.9

.2
.3

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 y
uj

s.
yu

.a
c.

ir
 o

n 
20

25
-0

8-
01

 ]
 

                             8 / 13

http://dx.doi.org/10.52547/pps.9.2.1
https://dor.isc.ac/dor/20.1001.1.22519270.1399.9.2.3.3
http://yujs.yu.ac.ir/pps/article-1-309-en.html


 میرزاپور و همکاران               ایران   غربی استان سه در نخود سوختگی عامل Didymella rabiei هایجدایه زاییبیماری نوعت

Plant Pathology Science                                                                                                           Vol.9(2), 2020 
 

9 
 

The highest and lowest level of pathogenicity was observed in ILC1929 and ILC3996 

lines as 5.74 and 2.27, respectively. The comparison of mean showed a significant 

difference (p<0.001) between the disease severity and differential lines. The differential 

lines were placed in four levels of resistance. ILC1929 line showed the highest disease 

severity with a mean disease scale of 6 and introduced as highly susceptible line and 

located in group 4. In contrast, the lowest disease severity was observed in ILC3996 

line, with a mean disease scale of 2.5 and considered as a highly resistant line and 

placed in group 1. 

There was a significant interaction between inoculation time and pathogen isolates  

(p<0.01) (Table 2). As the time of inoculation increased, the disease severity also 

increased for all pathogen isolates. Seven days after the pathogen inoculation, there was 

no statistically significant difference between the majorities of populations, but 

significant difference was observed in disease severity between isolates as inoculation 

time increased, so that at 14, 21 and 28 days after inoculation, The highest amount of 

pathogenicity was observed at day 28 after the inoculation with the mean of 5.21. 

 

Discussion 

Understanding the pathogenic variability seems to be essential for development of 

resistant cultivars. In this present study, the isolates of D. rabiei collected from western 

provinces of Iran including Ilam, Lorestan, and Kermanshah were analyzed for their 

pathogenic variability. The reason of the studding of this case was that these chickpeas 

planted in these areas are highly infected with chickpea blight disease, and the disease’s 

outbreaks and a hot spots occurrence primarily due to favorable weather conditions 

during spring seasons. All hundred isolates of pathogen confirmed to be pathogenic on 

the susceptible host (Grit landrace). The differential lines exhibited variable reactions 

against different isolates of the pathogen. Differential lines were susceptible to IL8, IL9, 

and IL10 isolates, whereas ILC1929, showed the highest susceptibility to all isolates. 

The ILC3996 line was highly resistant and proved to be resistant against majority of the 

isolates, ILC3279 and ILC249 were also susceptible to the K3 isolates collected from 

Kermanshah. The ILC72, ILC3279, ILC249 and ILC194 were resistant to L18, and L17 

isolates, and ILC202 was resistant to L18 isolates, collected from Lorestan (Table 3). 

Similar results have been reported by Pourali Baba et al. (2008), who used two groups 

of cultivars, including ILC1929, ILC3996, ILC72, and ILC202. The his results showed 

that three pathogenic pathotypes were in Sararood, Gorgan of Ilam and Gachsaran, three 

in Klibro and six in Ilam in different years. Due to this variability in their reactions the 

isolates were placed into different groups. The isolates of D. rabiei were grouped into 

three categories, including least aggressive pathogens (group 1), aggressive or 

moderately aggressive pathogens (group 2), and highly aggressive pathogens (group 3) 

(Table 3). Many researchs have been conducted on the pathogenic variation of D. rabiei 

isolates in Iran, six pathotypes from 16 provinces ( Shokouhifar et al. 2003), eight 

pathogenic group in Kermanshah and Ilam (Nourrollahi et al. 2009), six races in 

Kermanshah (Paymard et al. 2014) and six pathogenic group from Lorestan, 

Kermanshah and Ilam have been reported (Vafaei et al. 2015). Subsequently, 14 

pathotypes using eight chickpea differentials and 58 isolates were reported from most of 

countries (Chongo et al. 2004). Four races/pathotypes of D. rabiei were described in 

Algeria (Benzohra et al. 2011) and in Syria (Atik et al. 2013) while six races of  

D. rabiei were reported from Turkey using seven chickpea cultivars (Turkkan and Dolar 

2009). Likewise, three pathotypes of D. rabiei detected using 11 chickpea lines in north 
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western Algeria (Mahiout et al. 2015) and Pakistan ( Hina et al. 2013). In India, based 

on the reactions 25 isolates D. rabiei on ten chickpea differential genotypes, the 

population of D. rabiei were grouped into seven races (Baite et al., 2018). Three isolates 

(IL8, IL9, and IL10) from Ilam province were placed in groups 2 and 3 as aggressive 

and highly aggressive isolates so that these isolates were pathogenic on all the chickpea 

differential lines. The lowest disease severity was also found in the L16, L14 and L12 

isolates (Table 3). In this study, D.rabiei isolates collected from Kermanshah and 

Lorestan provinces were less aggressive than those collected from Ilam. Vafaei et al. 

(2015) reported two and three highly aggressive isolates from Lorestan and Kermanshah 

provinces, respectively, whereas Ghiai et al. (2011) identified only one highly 

aggressive of D. rabiei isolate collected from Kermanshah. The differential lines 

exhibited the variable reactions in the interaction with the different pathogen isolates. 

The differential lines variation is necessary for identification and differentiation the rate 

of pathogenicity. The presence of resistance genes in this plant may be the reason why 

this cultivar is resistant to the disease (Imtiaz et al. 2011). Mehmood et al. (2017), in 

Australia, found that among 260 isolates of D. rabiei tested on four chickpea genotypes, 

only 54 isolates were highly aggressive, and placed them in four highly aggressive 

groups. In present study, the small value of variance was obtained from the interaction 

of the pathogen isolates × differential cultivars (mean square). Then it was impossible to 

classify D. rabiei isolates into race or pathotypes (Table 2). It has stated that pathogenic 

variation among D. rabiei isolates is due to the differences in aggressiveness but not 

virulence; hence, the pathogen population cannot be classified as a race or pathotype 

(Vail and Banniza 2008). The observed pathogenic groups' might be due to the incorrect 

sampling results and /or the difference in pathogenicity and host resistance. The lack of 

sexual reproduction of isolates with different pathogenicity can be due to the presence 

of geographical barriers or resistant cultivars (Peever et al. 2012). The reason for this 

grouping is lack of availability in standard differential genotypes and a highly variable 

pathogen population. A gene-for-gene relationship among the isolates of D. rabiei is 

still ambiguous, and a precise standard system not yet been introduced for the 

determination of the physiological races (Ghiai et al. 2011). Therefore, insufficient 

knowledge in the pathogenic genetics, the lack of a fully resistant genotype, and the lack 

of an accepted standard system for the naming of the race, make the researchers believe 

that the definition of race or pathotype is optional. Several factors are proposed as the 

reasons for appearance of high-pathogenic phenotypes including the sexual 

reproduction and recombination within the D. rabiei population, host resistance 

increasing to the local pathogen population, and selective pressure on different levels of 

host resistance in winter crops (Peever et al. 2012). We found that the weather and 

agricultural conditions is favorable for this pathogen is in Ilam province where highly 

aggressive D. rabiei isolates were isolated. The several conditions such as non-rotation 

in cultivated chickpea fields, favor temperature, and the presence of the sexual form of 

D. rabiei in these regions (Ilam province) the main causes for the appearance of the 

aggressive isolates. Different pathogenic groups exists in some regions therefore, 

susceptible cultivars might be resistant to the pathogen, in other words, variation in the 

pathogenicity of the pathogen, are due to the different pathogenic groups in regions. 

Therefore, the appearance of different pathogenic groups might be caused by variation 

in pathogenicity of native isolates papulation (Chongo et al. 2004). Difference in the 

reaction of cultivars against D. rabiei isolates from different regions showed the 

necessity of conducting the present study. There are a wide range of pathogenic 
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variation among the D. rabiei isolates in Iran (Nourrollahi et al. 2009, Vafaei et al. 

2015). The previous studies from the world’s main areas cultivated chickpea have 

shown that D. rabiei isolates have a high variation in pathogenicity (Chen et al. 2004, 

Chongo et al. 2004, Baite et al. 2018). 

Conclusion 

Chickpea blight, caused by Didymella rabiei, is the most limiting factor in chickpea 

production areas in Ilam, Lorestan and Kermanshah provinces of Iran. D. rabiei isolates 

from these provinces are divided into three pathogenic groups: 1 (low aggressive), 2 

(moderately aggressive), and 3 (highly aggressive). Highly aggressive isolates identified 

in Ilam province can be used in chickpea breeding programs to produce resistant 

cultivars to the disease. The wild variety ILC3996 has resistant genes against these 

pathogenic groups and showed resistance to all of these isolates. 
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