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Table 1. Disease severity rating scales of Ascochyta blight on chickpea differential lines, based on

Chongo et al. (2004)

Scale ratings

Observed symptoms

0 no symptoms

O© 00 N O O &~ WD P

plants dead

few, very small (<2 mm?) lesions on leaves and stems, <2% plant area affected (PAA)
very small (<2 mm?) lesions, 2-5% PAA

many small lesions (<2 to 5 mm?), 5-10% PAA

many small lesions, few large (>5 mm?) lesions, 10 to 25% PAA

many large lesions, 25-50% PAA

lesions coalescing, 50-75% PAA

lesions coalescing with stem girdling, 75-90% PAA

stem girdling or breakage, >90% PAA
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Figure 1. A: Formation of the necrosis patches with a brown colour on the leaf of chickpea, B:
Susceptible plants (control ILC1929) dead 14 days after inoculation, C: control plant



4 A4 Gl ) oF oyl P il (6558 ole alaes) Ko 50l

Shalus JSlicsy) Ologas (v
A. rabiei
WiS b jy LAy Slo g ulul

Al odalie Al rabiel ali- Yoo o (ol s oles
(ol 05 (Slo 3g8 olow 4 blo (6 1Sl Ky 4 aeS
CSMDA ciShows 55) S 5 bas jo
Sy bald> dan 4.:?);7 &) (Y Jyi) “\i’; odaliv
£5 oSobe 3 ol &K 4 5 wlie PDA S oo
CiS L 55y SAS A oy YA el LS,
S 5 pite s ke #Y-V8 -, CSMDA
L19 5120 clasltr & by 65, ) &5 Sk
Okl 31 jia koo Y £ /D 5 jia ko VB E /5L LS S
WO GV X Ven S lap Sy o311 (5 80ke o g O )
AT XY/ 51 e 53 Sy 311 5, SSks 5 e SCn Y2V X
ol 53 p i S0y e ey a1V X YL
el wolaile 575 Ol S slaaller 53 5 JSK3 0 pad el
Shogat sy @B 2p &S 5 S O

0.5

S 58 (Sybow e

Sogot Goley (e (Giale S e wis &
SaeS s say Ky losg 053, slaasU ) seb
ol 4y )3 (le T iy b ks sdalie b 06
dals OIS )3 5y sdalin b6 & lus b
@b O JS8) as sdalin (oley oMo 65
el plis 28Ty GGl 4 S el
S35 2 @holes Odd bl el o5 sl Ol
ozt mhaw 55 (6)la gme Ml Syl (I3 06
AL o oy oy
Slawgs 4 25 wlol y Bluer Guieg

bl Al rabiel alus Voo glads 4
03 balds das o OlES s lihlsn ) Olio gl )l
Jowe oo 6l 5,8 o 53 (A-B-C-D) o5 5 >
Frr e e S A el (i Wb S
(Y JS8) ws 5 s /) alo s

0.3

0.2

Ll r—

0.0

KKLLLKKKKKLLLLLLKKKKKKKKKKILLLILLIILLKLLLLLKITIIL

IILLLLLKIKIILIIIIILIKLILLLKKILILLLULKLLLLIILLILLILLLL

1212122248143224311211212981141131253122922151141233443121114121123217734456641831373162421231291254
300354 704736 81026172 25719993 59 2 690 832750638 34420560451125 719 882 36 5 44 11 804

ol ¢ Ward g9y 4 Ascochyta rabiei g6 3l alas Voo (ol 4dgs 4 31 Jol> plFg s -V I<h

S S5 9 T e Sluoges

Figure 2. A Cluster diagram of 100 isolates of Ascochyta rabiei by Ward's method based on cultural

and morphological characteristics
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Table 2 . Morphological and cultural characteristics of 20 isolates of Ascochyta rabiei originated from
western provinces 21 days after growing on CSMDA medium

Isolate Location Colony colour Colon(;:n(:]iqa)\meter Con(igriz)size Pycrziﬂir?) size
K1 Kermanshah light green 75+0.6 10.2x3.5 200 x 186.8
K2 Kermanshah light green 70+1.3 11.5x4.3 200 x 172
K3 Kermanshah Olive green 73+0.6 9.5x35 192.8 x 131
K4 Kermanshah Olive green 75+0.6 11 x 4.2 180 x 177
K5 Kermanshah Olive green 72 0.3 10.6 x 3.5 122 x 119
IL6 Ilam Black 75+0.5 11x 35 103 x 100
IL7 llam Blackish gray 70+05 9.9x35 170 x 145
IL8 llam Blackish gray 75+0.3 10.6 x 3.7 168 x 132
IL9 llam Blackish gray 75+ 0.6 10.5x3.5 153.7 x 102

IL10 llam Black 75+0.5 11.2x35 158.5 x 139
L11 Lorestan Black 67 +0.3 11x 45 136 x 111.5
L12 Lorestan Black 7105 11x 45 169 x 139
L13 Lorestan Dark brown 68 + 0.6 10.4 x 4.4 207 x 175
L14 Lorestan Blackish gray 75+0.5 11 x 3.8 141 x 109.5
L15 Lorestan Black 71+05 10 x 3.6 167 x 131
L16 Lorestan Dark brown 70+0.3 10 x 3.3 148 x 115
L17 Lorestan Blackish gray 65+ 0.3 9.8x4.3 175 x156.7
L18 Lorestan Dark brown 63+ 0.5 10.7 x 4.2 129.9 x85.8
L19 Lorestan Blackish gray 62 +0.5 10.2 x3.5 164.5 x 129
L20 Lorestan Dark brown 76+ 0.6 10.7 x 3.8 207 x 175
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Table 3. The comparison of mean of disease severity caused by 20 isolates of Ascochyta

rabiei on three chickpea differential lines

Isolate Disease severity index in differential lines (Chongo et al., 2004)
ILC3996 ILC1929 ILC482

K1 2.000 +0.3017° 6.750 + 0.862"° 2.000 +0.326 °
K2 2.000 +0.301 ° 4.000 +0.590 *° 2.083+0.336 °
K3 2.333+0.3761° 4583 +0.802 2.500 + 0.379 1
K4 1.167 £0.297 " 6.333 + 0.711%" 2.000 + 0.408
K5 2.583 + 0,257 1° 6.083 + 0.679 *' 2.583 +0.468 1
IL6 1.833+0.366 P 7.500 + 0.645° 2.500 +0.398 1
IL7 2.333+0.395° 7.167 +0.716° 2.083 +0.468
IL8 5.083 +0.773 °P 6.167 +0.705 " 5417 £0.773 "
IL9 3.833+0.694 6.583 + 0.820°° 4.083+0.668 "
IL10 4583 +0.690 ™ 6.917 + 0.668°° 4500 +0.723
L11 3.333+0.607 °P 4.333+0.643 " 3.083 +0.529 *P
L12 1.667 +0.284 %P 6.000 + 0.887 ** 1.750 +0.371 P
L13 1.500 +0.379"" 5.917 +0.933 ** 1.667 +0.466 P
L14 1.500 +0.358 " 5.333£0.752 °" 1.333 0.309 "'

L15 1.417 +0.336 " 6.000 + 0.590 *J 1.917 +0.378 ©P
L16 1.667 +0.497 ©P 4.333+0.791 " 1.333+0.284 "
L17 1.917 +0.398 ©P 5.250 + 0.719 ©™ 3.667 +0.752 "
L18 2.000 +0.477° 5.333 +0.837 °" 3.750 £ 0.676 ™
L19 2.667 +0.449 1° 4.000 + 0.564 %° 3.667 +0.594
L20 1.167 +0.385 °° 6.250 + 0.719 *¢ 1.750 + 0.445 P

I (6l gne D (S a5 T ol 3 7Y e 53 5T 5 1 gt a5 alie oy Dl sla SOl #
The means with similar letters in each column have not significant difference at the 1% level of probability.
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Figure 3. The comparison of mean of disease severity of Ascochyta rabiei isolates on chickpea

differential lines 28 days after inoculation based on disease rating scales (Chongo et al.,

2004)
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Table 4. Mean comparison for different traits of chickpea differential lines under greenhouse conditions

Differential 100 Number  Plant No. of

No. of Shoot Dry  Root  Shoot  Root

lines seed of pod height primary secondary weight(gr) Fresh  Fresh dry
weight per (cm)  branches branches weight weigh  weight

(gr)  plant (gt (o

ILC3996 32 20.6 17.95 2.6 10 0.39 151 1.52 0.19

ILC1929 14 5.4 14.59 1.6 6 0.28 0.99 0.9 0.37

ILC482 35 28.8 18.97 3.0 12 0.73 2.93 2.68 0.68
LSD 2752 1326 1542  0.496 1.213 0.086 0.395 0.237 0.068
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Figure 4. The comparison of mean plant height among three chickpea differential lines against 20

isolates of Ascochyta rabiei
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Abstract
Background and Objectives
Chickpea is cultivated in the rotation with wheat and barley which plays an important
role in the sustainable agriculture in the western provinces of Iran. The production of
chickpea is strictly limited due to some devastating fungal diseases such as Aschochyta
blight disease.
Materials and Methods
During 2017-2018, chickpea fields were monitored for the suspicious samples. Then,
they were transferred to the laboratory. 100 samples were recovered from 20 local areas,
and all isolates were categorized into 20 groups based on the geographical regions. From
each group, one representative was selected for further studies. To investigate the
pathogenicity and morphological diversity, three different chickpea varieties were
selected for this study. This investigation was performed in the completely randomized
block with three replications, and some resistant and production-related features were
measured. To determine disease severity, a 0-9 rating scale was applied.
Results
In this investigation, 100 isolates from 20 local areas were selected. Subsequently, one
representative from each group was selected. Based on the analytical results, the isolates
were different in the pathogenicity and morphological at one percent probability level.
Analytical approaches showed that interaction between isolates and varieties were
different at all measured features at one percent probability. Among the varieties, for
features such as the weight of 100 seeds, the number of sheet in each plant, number of
shoots in each plant, plant height, wet and dry weight of root and upper parts were
different at five percent similarity level. The variety of 1LC482 was the most proficient
with an average of 35 grams in 100 seed weight. 100 seed weight and the number of
pods were affected by the disease more than other parameters. The evaluation of disease
showed the variation among pathogenicity and morphological traits among isolates. In
surveying the morphological parameters of isolates on CSMDA media, considerable
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differences were observed in colony color, pycnidium shape, and pycnidiospore. The
isolates were divided into three groups: highly aggressive, medium aggressive and least
aggressive based on the pathogenicity results. The isolates I1L8, IL9, and IL10 had the
highest pathogenicity on all cultivars. The isolate 1L10 had the highest effect on
morphological characteristics.

Discussion

Resistant variety is the best method of control Ascochyta blight due to the high price of
fungicides and their harms to the environment. Unfortunately, resistance is not durable
for a long time because of the fungal population's diversity. The interaction of
differential chickpea varieties and fungal isolates showed different virulence (P<0.01).1t
indicates that varieties are in different levels of resistance level. These variations are
necessary for the identification and classification of virulence levels among the isolates.
Differential varieties should contain different resistant genes. Analytical results showed
that probable differences exist between varieties and isolates at one percent probability.
Our results revealed that the functional features of chickpea are affected by Ascochyta
blight.
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