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Table 1. Comparison of the mean square of measured parameters in the first year
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grain production grain ingested
1,55 Rep. 2 0.00831768 0.23364759 0.8807359 22.09763305
IS &, Sowing date 1 0.00679313"™ 0.000273700™ 0.0213455™ 1.5578098"
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s Error 8 0.01068282 0.15118566 0.02838359 6.4227390
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ns, ** and *: no significant and significant at probability levels of 1% and 5%, respectively

Yo



WS Jgl doss 155l Aals /o3l 91 Olgad S 9 3 /...cuisls G0 5T 10l 39

293 JLw ;0 (MS) culs (5 350 3lul (b yiol y by Ol yo (5uleo - Y Jgur

Table 2. Comparison of the mean square of measured parameters in the second year
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Table 3. Comparison of the mean square of measured parameters in the combined analysis
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3, Cultivar 2 0.00280326" 0.89705660" 0.00530304" 193.260764™
. It?") “‘;’15 é”f‘«)“’d t 2 0.00728718™ 0.7217502" 0.01127124™ 20.5379356™
ultivarx Sowing date
Jls x o3, Cultivar x Year 2 0.1454923"™ 0.00406361™ 0.05931879™ 49.8359847"
CilS 2ol x Jlux o8
e 2 0.00246522" 0.00778321™ 0.02631368™ 1.1072267"
Sowing date x Year x Cultivar
s Error 16 0.02482419 0.22525206 0.03535115 15.265100
Js Total 35
oS ey CV 13.15 13.39 23.06 16.84

\id

Aoy gy 5 G Jiol e (o lo g (g puf o ey kg s NS
ns, ** and *: no significant and significant at probability levels of 1% and 5%, respectively



WS Jgl doss 155l Aals /o3l 91 Olgad S 9 3 /...cuisls G0 5T 10l 39

Gy dilo dlaai 9 0, Sdos p1 08 £8P (lee s lio -F Jguor
Table 4. Comparing the effect of cultivar on yield and grain production
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Table 5. Comparing the effect of planting dates on number of larvae, grain production and yield

o Sl T oLy
Trait Sowing date in Autumn  Sowing date in
Spring
poo Jbo o 9)¥ slawi (2 Sle
Average number of larvae in 0 1648° 0 04430
second year
p9o Jlo 5o sadss als slasy . lke
Average number of grain production in second year 118° 7.7°
pgd Jlo yo 0 ,Sles
Yield in second year 380° 150°
S o a5 5 0 Shae
Yield in the combined analysis 4362 288P

s VEIO L oyle,l g ol plB,1 jo g 0 ,lo sme do 0y
adils ooy @llo) IV L pile 08, L anslie ;0 VV/AF
loasls slaws .Sl o Jlo P ol oded ags j0 (6 i
30509 b gne 2oy3 Kol 50 S e i 55 (g
P> Jlow 55 (P Jguz) 0b algi (st alls sl sl Lo
T g 5o sody Al slawy .Sl il &6
50 VYA Lol ccils 20l 10 5 09 o g 2oy
i adey (g als slasVIY Lo,y cuiSL anslie
asilen 3o godgr slaadls slass jo ol by (O Jguz)
Homwbio 030l cilS Zu 5 0 gleoyl g ol3l a8l o Slas

Adg

5)Y0|Mﬁoq$@»)ﬁ‘5h)5:5l§;|
il 2, il pgs Jlo jo aeo oo lid O Jeux )LJ
Fouls 50 9090 o de do )0 SO b o g Y olasy
Yol F Lo,y cutSL anslio ;o 9, /NP Lojul cuils
it 1,51 bls 52 5 e 59 oS5 K 5o il
b 10 S e a0 y0 g Y olaws el &b e Jle
slass pg0 Jlo o,lgs S 7o, ;0 5 990 o gxe duoyo 7y
Lo)_..:bw.f)o UJ‘)JL».) (Y Jj..\.‘>) Sublo S¢>¢ ‘_g).uos 9)Y

\A

il Sl a8 wms e LS ele @l (o)
= 5 95 (e g o)l S A o (g i 9,8
Jdoas carwl ool (5135 o,lgs cuiS ol g0 U o Slas
518 S Cas, 5y eolil Gl 050l culS a8 !
9Bl (o) 5 2ol oy o LS g (SiS A
e 5l 2,0 YU o Sles (AnoOnymus, 1987)
3 & o B 50 g (B0 ogmly CiST )s S930
Basu et al., ) il o Yl palS 090 5 2O
S ams e Lt oM s 055 LS liios s (2002
dmog (3 g Sels> o) oply cns e 8l s
ol ssalie s 4, 9355yl slop 5 b o3 lee (o3
Po—w 4 ;0 g dbl o aly ST us lan ol
390 05l S (5 A5 sl e slocuins)|
Sl cslin oy wilgs oo g il 20 JgueS S0,V - -FF
By $9) 2 5l 2l 03l plnil g il (lerd o))l
.Jozeyan, 1997) ciils walgss o4

Sgi sladils sluai poad oy 2 slo )i B il
= by 5l s o lid § Jgus )LJ aS o ylos
s 10 Sy a0 sadel sleadls slaw (Sl



WS Jgl doss 155l Aals /o3l 91 Olgad S 9 3 /...cuisls G0 5T 10l 39

3l ol ) g oole Dl a5 s S atie S0
Cotter & ) asloslas gz ,5 (55 )09 5lym |y 0950
acsls 8l a4 Vb cuglis a5 slaass Iy o (Edwards, 2006
O,ls Vijay 5 ICCL0 slaa )y Jg il 099wl
Cenglie oLy j,l o (Gaur et al., 2010) ssloass (5 ,5eS
2 = 9958 b aslite jo (pimg 0958 (lglings oo
Ghile elyime pl3,1 5l solass 4S5 0l aseie din HgiS
50 0lgs o gl pilie ol g Wlodgs il Ay o Conglie
Sharma ) 5.5 )8 azgi 3,50 2l 0956 daz pl,) algs
dilaie ;0 0458 slacuigy Cuwglie bl o (et al., 2006
o oloe aols b ol yan 12-60-31, ILCA82 o5, aél
losgs Seglie colaiwl o500 LLS s, plo 4y Cous
S o LB Fpbea (i) LS oo pB)) rioros
Seyyedi Sahebari ) aiil oo ls3als 0,5 4 Cod (olow)

.(& Bahrami, 2004

E5-290 il 031 wenlyS azlye Bl (VL (oS5 5 Vb o Slas
adhie ) e 10,5 o0 5l 8 5 adlate olsmgol bl b6
Lol Sy @llas pacs Jdoay 0550 g el caas asl e
Sl 3l 55 olss el (liosls 5 (s S
CeiS o el gl Cumez g Al ) leSaly slap S
ol o0 oanlics 0,Lgy S Ly danlin o o L
aS 5bLen (Seyyedi Sahebari & Bahrami, 2005)
Mg gy¥ olass 1 08 S as o (LAY Joax Lol
L bl o al,l colis ogas ,o bl pulo jo Jg 050
S Sl 4285 plwl 2 yd 4 e 28T Ol
5 45 0525 ICC 506 ousdly oy y0 s Cenglio guie
e Sllo apl s SIS ol e 5 0y (e Sl
,» (Henk et al., 1997) ol o <81 Jolie 10 Cnglis
PO 5o e iar oY o515 (n teS g (i ISl 5508
g ;o il an o,Y/YY 5 V/YF L ICC506 4 Annigeri
oy S, (Going et al., 1994) coul oot comlive

0 ySlos g oud 00585 Aild dluxi (guudgi gails dlaxi p Jlw J1 (Sileo duslio —F Jguo
Table 6. Comparing the effect of year on grain production, seed ingested and yield
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Table 7. Mean Comparison the effect of year on sowing date and number of larvae
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Introduction

Chickpea pod borer worm damages the chickpea crops in countries such as India, Mexico, Australia, the
USA, Uganda and Iran. This worm is considered as the main pest in chickpea cultivation. After cereals,
chickpea cultivation involves the highest cultivation area in llam province and it is of utmost importance
regarding the farmers income as well as cultivation sequence plans. In llam, Kermanshah, Lorestan and
Golestan Provinces, which have a mild winter, therefore autumn cultivation is recommended instead of
spring cultivation and while the damage of negative factors is higher in the autumn cultivation, the yield is
still higher than the spring cultivation. Regarding chickpea cultivation in Ilam province, there are three
different species of Helicoverpathat reducing the yield, which are as follows: (1) Helicoverpab viriplaca, (2)
H. armigera and (3) H. peltigera. The species of H. vitiplaca with 94 percent higher frequency than other
species is the dominant species in chickpea cultivationby feeding on chickpea leaves and grains, these pests
inflict damages. Biological study of chickpea pod borer worm in different plantation dates in llam Province
showed that the highest larvae and pest density was witnessed during the period between May 10 and May
21. Different varieties of chickpea cultivates in different countries show that the reaction of different
varieties to the damage inflicted by the pest has been different; Based on the available literature, there was no
reported high resistance against the pest.

Materials & Methods

In order to investigate the effects of the date of plantation and the variety on the density and the extent of
damage caused by the pest, this study was carried out using complete randomized block design (CRBD) in
split plots with six different treatments and three replications in Shirvan Chardavol research station (llam
Province, Iran) for two years. The main plots included of two plantation dates in autumn (early November)
and spring (late February). Sub plots included of three distinct varieties of chickpea including varieties of
Hashem, Arman and Azad. The area of each treatment was three meters by five meters and the row distance
was 25 cm, the distance between plants on each row was 10 cm, the distance between plots was 1.5 m and
the distance between blocks was 2 m. During farm experiment there was no pest control; however, other
factors such as land preparation, weed control, blight control and so on were considered. On May 10 (when
the most larvae were present), in each treatment, 50 plants were selected randomly and the number of the
pest larvae was measured. Moreover, before crop harvesting in each treatment, 100 plants were randomly
selected and the number of produced grains and the number of eaten grains (the damaged grains are inside
capsules consisting of a noticeable hole where the larva has entered) were counted. Furthermore, the yield in
each treatment was weighted and all the data for the scheme including the average produced grains, the
average eaten grains in each plant, the average density of larvae in each plants and the treatment yields were
analyzed after the transformation of the data using the GLM procedure with SAS software method.

Results & Discussion

Results indicated that in autumn cultivation, larva density per plant, grain number per plant and yield per
hectare were 0.16 larva, 11.8 grains and 436 Kg, respectively, and those in spring cultivation were 0.04
larva, 7.7 g and 288 Kg, respectively. The results from the literature indicate a high yield and performance
for the autumn cultivation due to better utilization of soil humidity, flowering acceleration, pod formation

*Corresponding Author: jozeyan@yahoo.com; Mobile: 09183410315
M


http://dx.doi.org/10.22067/ijpr.v8i1.27877

Iranian Journal of Pulses Research
Vol. 8, No. 1, 2017, p. 73-82

acceleration and longer flowering period, which leads to the fact that autumn cultivation be recommended
instead of spring cultivation. Therefore, while in this plantation period, the density of the pest has also
increased, still the yield is higher than other cultivation dates. The Arman and Azad varieties with yield of
465 and 400 Kg/ha in comparison with Hashem with 233 Kg/ha had the higher yields. The results of
different studies have shown that there are no varieties of chickpea with a high resistance towards pod borer
worms; however, some of the varieties show lower extents of damage. For instance, in India, the damage in
ICC506 genotype was lower than that of ICCC37 genotype. In overall, Kabul (white) genotype was reported
to be more sensitive than Desi (black) genotype towards chickpea pod borer worms.

Conclusion
Among the studied plantation dates and varieties, the density, damage inflicted by the pest and the yield,
it is concluded that Arman and Azad varieties had the best yield in autumn cultivations.
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