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Table 1. Weather data for the 2016/2017 and 2017/2018 cropping seasons.
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4.20 14.6 315 7 0.3 5.8 149.0 31-16 December
- 5.50 15.4 715 2 2.9 10.4 69.5 15-1 iy S
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Figure 1. Effect of cropping season on grain yield (kg/plot
of 8 m?) and Luteovirus natural incidence on chickpea at Al
Ghab Region, Syria. LSD at P 0.05= 36.6 for grain yield,
0.57 for infected plant no./plot, and 0.26 for % infection.
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dxnlal)

Blroarry

Table 2. Effect of planting date, plant density and chickpea genotype on grain yield and incidence of Luteoviruses under natural

infection conditions.

2018/2017 2017/2016
bl aae il aae
[Aduaal) [Aduaal)
dakidl) ) —— dakidl) )
) ) No. of E) By o dlay No. of (&) 4
% 4l dpud infected Yield Incidence  infected Yield
Incidence% plants/plot (gn % plants/plot (gn Treatments CBkalaall
Date of Planting Aol 3N e ga
0.90¢ 1.87¢ 1437 a 0.64c¢ 1.32¢ 1256a 10 December s/ ¥ (51S 10
1.72Db 3.75¢ 1429 a 1.27Db 2.72b 1229a 30 December _ewsy/JsY) (5558 30
3.37a 7.07 a 966 b 2.87 a 599 a 796 b 20 January by S S 20
Plant density ) AdGsy)
3.46a 5.53a 1298 b 293 a 4.69a 1083 b 20 plants/m? 22/l 20
2.67b 5.33a 1351 b 2.12b 4.24 ab 1161ab 25 plants/m? 2o/l 25
19c 4,67 a 1413 a 145¢ 3.49b 1218 a 30 plants/m? 20/l 30
1.19d 3.33b 1315 b 0.90d 253 ¢ 1128 b 35 plants/m? 22/l 35
0.71d 2.27¢c 1011 ¢c 0.55d 1.76 ¢ 876 c 40 plants/m? 2./l 40
Chickpea genotypes waaal) dilial
174D 3.60b 1264 c 135D 2.80b 1055 ¢ Ghab 3 3l
1.49 be 3.16 bc 1354 b 1.18 bc 244 b 1166 b Ghab 4 4 ol
190¢c 4.04b 1253 ¢ 1.32 bc 2.78 b 1079 ¢c Ghab 5 5ale
1.04c 23la 1654 a 0.93¢c 2.00b 1463 a FLIP95-67C FLIP95-67C
3.719a 8.02a 862 d 3.18a 6.69 a 703 d JG62 JG62
1.99 4.23 1277. 1.59 3.34 10933  Mean total plall o siall
4 0

0.49 1.05 59.68 0.41 0.89 87.22  LSD § sina (8 Ji
16.60 16.34 5.50 20.79 20.27 6.27 cvVv AV Jalaa
0.98 0.98 0.99 0.98 0.98 098 R2 2l Jalza
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aaall e L) cilugd jlam) b dala ddtgy il
ad om L (P<0.001) dille digiea Gy 5ay bl gl
Bal) pe (miSe ol ABLa Lty Duliaaall LAY dae llansgia
135 . )3 Cnanssall S 3 datl cDlalaa (e dslil) 28I
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Table 3. Effect of interaction of planting dates with each of plant density and chickpea genotype on incidence of Luteoviruses

under natural infection conditions.

Incidence (%) of infection with Luteoviruses ) i) cibu g yuds (%) b dpesd

Planting dates 4= 1) 3a

b/ A ¢S 20 s/ J Y s 30

s/ J5Y) (638 10

20 January 30 December 10 December
2017/2018 2016/2017 2017/2018  2016/2017 2017/2018 2016/2017 Treatments COlalaal)
Plant density AL 48U
6.21a 5.42 a 2.50 cd 2.13 cd 1.67 def 1.25 ef 20 plants/m?2 2/ 20
447D 3.87hb 2.20 cde 1.63 de 1.33 efg 0.87 efgh 25 plants/m2 20/l 25
3.17c 2.64c 1.89 de 1.19 efg 0.78 fgh 0.53 fgh 30 plants/m? 2/ 30
1.71 def 1.40 de 1.38 efg 0.95 efgh 0.48 gh 0.36 gh 35 plants/m? 2o/l 35
1.27 efg 1.02 efgh 0.60 gh 0.44 fgh 0.25h 0.19h 40 plants/m2 22/l 40
1.99 1.59 Mean total Alad) Jaus gidll
0.97 0.85 LSD S sina 38 JBI
67.35 73.89 CV LAY Jalaa
R2 aall Jales
Chickpea genotypes el Cilial
3.00b 245hb 1.48 cde 1.12 def 0.74 ef 0.48 ef Ghab 3 3ale
2.39 bc 2.14 bc 1.36 de 0.96 def 0.74 ef 0.44f Ghab 4 4 Qe
3.1b 2.37b 151cde  1.02 def 1.89 def 0.58 ef Ghab 5 54l
1.87 cd 1.59 bed 0.99 def 0.85 def 0.26 f 0.35f FLIP95-67C FLIP95-67C
6.46 a 5.81la 3.24b 2.39b 1.67 cde 1.34 cde JG62 JG62
1.99 Mean total alall Lo sial
1.02 LSD 6 siza (34 il
0.74 ef cV A Jalaa
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Table 4. Effect of interaction of planting date with each of plant density and chickpea genotype on grain yield under natural
infection with Luteoviruses.

Grain yield (gr) (§) 4wal) 42l
Planting dates 4¢3 1134
sasd/d ¥ 050 30

A (58S 20 saed/J ¥ G 5S 10

20 January 30 December 10 December
2017/2018 2016/2017 2017/2018 2016/2017 2017/2018 2016/2017 Treatments EOLalaal)
Plant density Al ABUSY)
832¢e 663 e 1451 ab 1188 bc 1611 ab 1399 ab 20 plants/m? 25/l 20
848 de 676 e 1537 ab 1332 ab 1669 a 1475a 25 plants/m? 2o/l 25
1062 cd 859 de 1585 ab 1375 ab 1592 ab 1422 a 30 plants/m? 2o/l 30
1116 ¢ 939 d 1441 b 1259 ab 1394 b 1185 be 35 plants/m? 25/l 35
980 cde 841 de 1134 ¢ 988 cd 918 cde 798 de 40 plants/m? 20/l 40
1277 1093 Mean total pladl Jass gial)
224.57 219.21 LSD §sina (38 A
24.42 27.86 cV Y Jalza
R2 sl Jalas
Chickpea genotypes  oaead) Ciliual
960 de 766 efg 1413 bc 1170d 1419 bc 1228 cd Ghab 3 3ale
1027 de 851 ef 1560 b 1348 ¢ 1474 be 1301 cd Ghab 4 4 e
982 de 825 ef 1447 bc 1240 cd 1329 ¢ 1172d Ghab 5 Sale
1082 d 913e 1860 a 1653 b 2021 a 1823 a FLIP95-67C FLIP95-67C
781 f 624 g 866 ef 732 fg 941 def 755 efg JG62 JG62
1277 1093 Mean total alad) Jaus gidl)
167.14 159.28 LSD S sina (50 il
18.18 20.24 CcV Y Jalza

Camssall 3 (%1.67 5 1.34) Js¥1s (%3.252.4) S a0l
(Gl A Wl L Adle digies G5 ys s e ¢ Sy oY)
Lo le Lgien GO segal 8 Aassall LAY o )y 38
i Lt dagina 3ol (5 o ally Slally ) cpaesall 8 ade
<ilS (%0.26 5 0.35) Alsase Lbia) dpus S8 G ) 5)laY! jaas
Osasall PA IV gl b del)3l) sie FLIP95-67 iiall
de o gl e %865 78 Jaar Al sda dagl ¢puely3l
23 39ag ) dblu Eiluh el . Al acgall Al
Dheal Silusg i olad aeall e ddide Cilial ol 3 clulal
2012 ¢gy9yaT5 ) dilise xelse b lgich) ol Ganal) a3
Jpanal) Ao ciglis 3 g AT dga G (2002 ¢35 alsd
GolaY) dpwsid 43l aiall (35 Lagine (B sy g el hiall Ui
Alanal ) el Al 88 Gilad il ae G5 Laa (4 Js2s)
Al ) dabaa) del) ) aclse ol plite sad o pasall Cilial

.(Rehman et al., 2015 ¢et al., 2018
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onlaal delall 13 30 My (3 Jsas) guehil) Cpamsal) o
canlgll a3l ac g pana L) @l dgal Laglyl OIS panass)
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.(Singh et al., 2017) dalu Glad 55 ae 3853 Leo (2
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Chickpea genotypes: V1= Ghab3, V2= Ghab4, V3= Ghab5, V4=FLIP95-67C, V5=JG62
Plant density: S1=20 plants/m? S2= 25 plants/m? S3= 30 plants'm? S4= 35 plants/m?, S5= 40 plants/m?
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2000 ——Vl V2 V3 V4 VS
1800
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Figure 2. Effect of interaction of plant density and chickpea genotype on grain yield and disease incidence (%) under natural
infection with Luteoviruses (LSD= 282.1 and 244.6 (grain yield); 1.26 and 1.36 (disease incidence %) for 2016/2017 and

2017/2018 cropping seasons, respectively, at P = 0.05.
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Figure 3. Effect of interaction of planting date and plant density on virus incidence (%) under natural infection with
Luteoviruses, during 2016/2017 and 2017/2018 cropping seasons in Al-Ghab, Syria at P = 0.05.
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Figure 4. Effect of interaction of planting date and plant density on grain yield (gr/plot) during 2016/2017 and 2017/2018
cropping seasons in Al-Ghab, Syria at P = 0.05.
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Abstract

Asaad, N.Y., S.G. Kumari, A. Haj Kasem, S. Al-Chaabi and A. Arab. 2019. Effect of interaction among variety, planting
date and plant density on incidence of luteoviruses naturally infecting chickpea in Al Ghab region of Syria. Arab Journal
of Plant Protection, 37(4): 342-358.

Luteoviruses (family Luteoviridae), persistently-transmitted by aphids are among the most important viruses which cause economical
losses and show yellowing and stunting symptoms on legume crops worldwide, including Syria. Field experiments were carried out at Al-
Ghab Scientific Agricultural Research Center, Hama, Syria, during the 2016/2017 and 2017/2018 cropping seasons to study the interaction of
planting dates (10 December, 30 December and 20 January), chickpea cultivars (Ghab 3, Ghab 4, Ghab 5, FLIP95-67 and JG62) and plant
densities (20, 25, 30, 35 and 40 plant/m?) on chickpea infection with luteoviruses under natural infection conditions. Tissue blot-immunoassay
(TBIA) results showed that luteoviruses were the main cause of stunting and yellowing symptoms on randomly selected chickpea plants.
Differences observed were highly significant (P < 0.001) in the two cropping seasons. However, all recorded parameters (infected plant
no./plot, virus incidence (%) and grain yield) during 2016/2017 were significantly higher than that of 2017/2018. The early planting date (10
December) reduced virus incidence by 55.7 and 77.7% in 2016/2017, and 48.9 and 73.3% in 2017/2018, compared to other planting dates (30
December and 20 January, respectively). In addition, incidence of luteoviruses were reduced by 49.6 and 47.7% on the second planting date
compared to third planting date in 2016/2017 and 2017/2018 growing seasons, respectively. Disease incidence differed significantly (P< 0.001)
at all plant densities levels (with the exception of that between 4" and 5™ levels) and decreased gradually (2.93>2.12>1.45>0.90>0.55%) and
(3.46> 2.67> 1.94> 1.19> 0.71%) in 2016/2017 and 2017/2018, respectively, contrary to increased plant density levels (20< 25< 30< 35< 40
plant/m?, respectively). However, grain yield was decreased by 20-28% when plant density was more than 35 plant/m?. Chickpea varieties
reacted differently (P< 0.001) and showed variable levels of disease incidence; the lowest and highest infections (%) were recorded on FLIP95-
67 and JG62 genotypes, respectively. Disease incidence was reduced, and grain yield was enhanced considerably (even for JG62, the
susceptible variety) when planting early (up to mid-December) with plant density of 20-30 plant/m? and when proper variety (such as Ghab4
or FLIP95-67) were used. On the other hand, increasing plant density up to 35 plant/m? was suitable for the late sowing date. It is worth
mentioning that the results of this study which evaluated the role of interaction between three treatments may provide the basics for better
understanding of luteoviruses epidemiology in chickpea. The study provided sustainable practical options for the control of such viruses.
Keywords: TBIA, chickpea, plant density, planting dates, Syria, Luteoviruses.
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