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Table 1. Origin of chickpea accessions obtained from the Gene Bank of the International Center for Agricultural Research in
the Dry Areas (ICARDA) evaluated for their reaction to a Syrian isolate of Chickpea chlorotic stunt virus (CpCSV) during
2017/2018 and 2018/2019 growing seasons at Al-Ghab Center, Syria.
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IG75012, IG75408 2 Ethiopia Lo 5]
1G125018, 1G140574 2 Azerbaijan Sl
1G10149, 1G10266, 1G10295 3 Spain [SHENY
1G128465, 1G141781, 1G141719 3 Italy Ll
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Figure 1. Method of virus inoculation used for secreening chickpea genotypes against CpCSV: (A) 2 weeks old seedlings; (B)
seedlings of susceptible genotypes with yellowing and stunting symeptoms 10 days after inoculation; (C) control (healthy) 25
days old seedlings; (D) settled and feeding aphids on some inoculated chickpea genotypes; (E) transplanting seedlings in the
open field; (F) reaction of the susceptible genotype JG62 (left) compared to the resistant genotype 1G69656 (right) 20 days after

planting in the open field.
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Table 2. Tissue blot immune assay (TBIA) results and grouping chickpea genotyps according to its reaction (% virus incidence
and % yield losses) against a Syrian isolate of Chickpea chlorotic stunt virus (CpCSV) during 2017/2018 and 2018/2019 growing
seasons (values represented average of the two growing seasons).

534 s gia
ALy & sadl) Llay)
(5 S %o A3, (3-0) Alay)
*ia glial) Grain Disease % sl
£ saxal) . Resistance yield loss Severity % of virus
Total Genotypes 45l okl level* (%) (0-3) infection
6 1G9000, 1G69434, 1669656, 1G69693, 1G71832, R 9.0-6.0 0.75 10.0-00.0
1G128651
16 1G9630, 1G69678, 1G69680, 1G69705, 1G69706, T 10.0-7.8 1 20.0-10.1
1IG69708, 1G69711, 1G69714, 1G70421,
IG70785, 1G70787, 1G71813, 1G73231,
1G73391, 1G128465, 1G141781
8 1G6411, 1G6468, 1G8914, 1G10149, 1G10266, MT 16.5-10.0 1.50
1G69663, 1G69672, 1G128444
11 1G6320, 1G7722, 1G9628, 1G69661, 1G69707, MS 34.3-17.5 2 30.0-20.1
1IG70434, 1G71778, 1G71782, 1G71783,
1G75408, 1G125018
7 1G6058, 1G9720, 1G69664, 1G10782, 1G71805, MS 35.5-22.5 2 40.0-30.1
1IG75012, 1G131894
11 IG6057, 1G9631, 1G69657, 1G70428, 1G71807, S 44.3-32.0 2.5 50.0-40.1
1IG71817,1G71998, 1G73389, 1G132032, Ghab4,
Ghab5
13 IG7740, 1G9632, 1G69697, 1G69704, 1G70780, S 55.0-31.8 3 70.0-50.1
IG70783, 1G71787, 1G71816, 1G73233,
1G74007, 1G140574, 1G141719, Ghab3
8 1G6049, 1G6464, 1G9719, 1G10295, 1G69686, HS 95.5-55.8 3 100-70.1
1G69694, 1L.C482, JG62
80 Total AV &J.AMS‘

L gia =MS ¢danill Jasi gia =MT tJantia =T faslie =R a8l dundy Lgiad s dbal) daws 1A o) jall 5 da glaa) (5 sina *

Ansbuall e =HS ¢ ubua =S tAanlual)
* Resistance level based on % of virus infection, disease severity and yield loss, where: R= Resistant, T= tolerant, MT=
Moderately tolerant, MS= Moderately susceptible, S= Susceptible, HS= Highly susceptible.
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Figure 2. Principal components analysis (PCA) (values represented the average of the two growing seasons): Group (A)=
accessions with high and positive % of infection value, but negative for % of grain yield loss, and it includes genotypes with
high virus infection and yield loss% values; Group (B)= accessions with positive values for both components, it includes
genotypes with high virus infection but with yield loss % less than that of the genotypes in group A; Group (C)= accessions with
negative value for % of infection but positive for yield loss %, it includes genotypes with low values for both components but
still higher than those of group D; Group (D)= accessions with negative values for both components, it includes the best
performing genotypes.
Genotypes are: 1= 1G6049, 2= 1G6057, 3= 1G6058, 4= 1G6320, 5= 1G6411, 6= 1G6464, 7= 1G6468, 8= 1G7722, 9= I1G7740, 10= 1G8914, 11=
1G9000, 12= 1G9628, 13= 1G9630,14= 1G9631, 15= 1G9632, 16= 1G9719, 17= 1G9720, 18= 1G10149, 19= 1G10266, 20= 1G10295, 21=
1669434, 22= 1G69656, 23= 1G69657, 24= 1G69661, 25= 1G69663, 26= 1G69664, 27=1G69672, 28= 1G69678, 29= 1G69680, 30= 1G69686,
31=1G69693, 32= 1G69694, 33= 1G69697, 34= 1G69704, 35= 1G69705, 36= 1G69706, 37= 1G69707, 38= 1G69708, 39= 1G69711, 40=
1G69714, 41=1G69680, 42= 1G69686, 43= 1G69693, 44= 1G69694, 45=1G69697, 46= 1G69704, 47= 1G69705, 48=1G69706, 49= 1G69707,
50= 1G69708, 51= 1G69711, 52= 1G69714, 53= 1G70421, 54= 1G70428, 55= 1G70434, 56= 1G70780, 57= 1G71817, 58= 1G71832, 59=
1G71998, 60=1G73231, 61=1G73233, 62=1G73389, 63=1G73391, 64=1G74007, 65=1G75012, 66=1G75408, 67=1G125018, 68=1G128444,
69=1G128465, 70= 1G128651, 71=1G131894, 72=1G132032, 73= 1G140574, 74= 1G141781, 75= 1G141719, 76= Ghab3, 77= Ghab4, 78=
Ghab5, 79=ILC482 (Ghabl), 80=JG62
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Abstract
Asaad, N., S.G. Kumari, A.A. Haj-Kassem, S. Al-Chaabi and A. Arab. 2020. Developing an artificial inoculation
technique for screening chickpea genotypes against a Syrian isolate of Chickpea chlorotic stunt virus. Arab Journal of
Plant Protection, 38(2): 103-114.

Chickpea chlorotic stunt virus (CpCSV) is the most important virus affecting chickpea crop in several countries of West Asia and North
Africa (WANA), including Syria. The main objective of this study was to develop a simple and economical technique to screen chickpea
genotypes for virus resistance under open filed conditions. A total of 75 chickpea genotypes originated from 16 countries (obtained from the
Gene Bank of ICARDA), including 3 local and 2 susceptible varieties, were used in this study. Thirty seeds of each genotype were sown in
seedling tray plates containing a mixture of peat moss, sand and soil (1:0.5: 0.5). Two weeks later, seedlings were inoculated with a Syrian
isolate of CpCSV using the aphid virus vector Aphis craccivora Koch under green house conditions. Twenty-five days after sowing, seedlings
were transplanted into the field. Results showed that the method used showed high infection efficiency and can be used as a practical technique
to screen chickpea genotypes for CpCSV resistance, as the virus infection rate reached 100% in many susceptible chickpea genotypes, which
permitted to closely monitor the behavior of aphids during the inoculation process, and observe the variation of the interaction of the aphid
vector with different chickpea genotypes. Six resistant (1G9000, 1G69434, 1G69656, 1G69693, 1G71832, 1G128651) and 16 tolerant genotypes
from different origins (Pakistan, Portugal, Spain, Morocco, India, Italy, Bulgaria, Turkey, Tunisia, Georgia, Lebanon and Syria) were
identified. Highly and significant corolation (r = 0.976) was recoded between both virus infection rate (%) and disease severity with grain yield
loss (%). Resistant genotypes identified can be used as a source of CpCSV resistance in chickpea breeding programs.

Keywords: Genetic resistance, CpCSV, resistance mechanism, Syria, genotypes.
Coressponding author: Nader Asaad, General Commission for Scientific Agricultural Research (GCSAR), AlGhab, Hama, Syria,
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