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Oviposition preference of Helicoverpa armigera on 10 canola cultivars under laboratory and semi-field conditions

E. CHEGENI, Y. FATHIPOURX and S. MOHARRAMIPOUR
1. Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran

Abstract

Oviposition preference of Helicoverpa armigera on 10 canola (Brassica napus) cultivars (Talaye, Opera, Licord, Modena, SLMue,
Hayulasyo, Zarfam, Okapi, RGSgo; and Sarigol) was determined under laboratory and semi-field conditions. The first experiment was carried
out under laboratory conditions using the leaves of 10 canola cultivars and the second one was done under semi-field conditions using the
mesh cages. The results of the laboratory experiment of no-choice oviposition preference showed that the proportion of eggs laid on the
plants to total oviposited eggs during total time period of the experiment was highest (0.760) for Talaye, and lowest (0.288) for Okapi.
Moreover, the results of the laboratory experiment of choice oviposition preference indicated that the mean oviposition rate of H. armigera
was the highest (112.37 eggs) on Opera and lowest (27.80 eggs) on RGS003. The results of choice oviposition preference under semi-field
conditions showed that the oviposition of H. armigera was the highest (76.67 eggs) on Zarfam and the minimum number (14.42 eggs) was
obtained on RGS003. Based on the results, RGSy; Okapi, Sarigol and Hayulas were the less preferred cultivars for oviposition of
H. armigera.

Key words: Helicoverpa armigera, Brassica napus, Oviposition preference.
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Table 1. The mean (£SE) proportion of eggs laid on the plants to total oviposited eggs in no-choice test during four days under laboratory conditions

ARLLT bl s s 55,8 b s S e Siolesl s el wiliS Sls 055 sl

Cultivars First day Second day Third day Fourth day Total days
Talaye 0.872+0.030 a 0.73940.046 a 0.646+0.034 a 0.761+0.026 a 0.760+0.031 a
Opera 0.583+0.030 ¢ 0.644+0.031 b 0.640+0.025 a 0.706+0.027 a 0.654+0.027 b
Licord 0.734+0.038 b 0.661+0.032 ab 0.654+0.031 a 0.617+0.025 ab 0.670+0.033 b
Modena 0.511+0.023 ¢ 0.50240.024 cd 0.6194+0.031 a 0.590+0.028 ¢ 0.580+0.018 b
SLMy6 0.580+0.027 ¢ 0.631+0.038 b 0.63340.027 a 0.600+0.033 be 0.630+0.032 b
Hayulay; 0.328+0.024 d 0.459+0.021 d 0.402+0.024 c 0.429+0.031 d 0.415£0.015 ¢
Zarfam 0.557+0.041 ¢ 0.59140.032 be 0.624+0.031 a 0.685+0.025 ab 0.620+0.030 b
OkKkapi 0.149+0.018 f 0.219+0.023 ¢ 0.321+0.032 ¢ 0.418+0.017 d 0.288+0.036 d
RGSgp3 0.2124+0.022 ef 0.251+0.023 ¢ 0.487+0.022 b 0.3994+0.028 d 0.3524+0.030 cd
Sarigol 0.286+0.025 de 0.304+0.025 ¢ 0.493+0.018 b 0.4704+0.029 d 0.391+0.030 ¢
F 67.83 33.90 17.52 20.51 27.02

df 9,44 9,44 9,41 9,44 9,40

p <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

The means followed by different letters in each column are significantly different (P<0.05, Duncan)
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Table 2. The mean (+SE) oviposition preference index values in no-choice test during four days under laboratory conditions

Cultivars First day Second day Third day Fourth day Total days
Talaye 72.66+9.85 a 54.16+13.09 a 42.97+11.78 ab 56.80+13.53 a 58.09+10.55 a
Opera 25.8348.64 be 25.88+8.02 be 37.98+10.83 ab 52.08+11.59 ab 37.99+7.54 abc
Licord 54.95+12.10 ab 38.07+8.92 ab 49.47+11.96 a 35.91+9.53 ab 48.01+8.50 ab
Modena 8.814+2.60 ¢ 6.23£1.79 cd 22.10+4.35b 27.83+6.31 b 15.80+2.98 ¢
SLMy6 19.98+7.87 ¢ 21.96+6.59 bed 33.9949.44 ab 30.33+6.14 ab 29.10+5.58 be
Hayulay, -34.84+12.57d -3.85+4.22 de -19.74+5.85 ¢ -10.50+£7.88 ¢ -14.00+£3.24d
Zarfam 17.60+6.15 ¢ 19.14+£6.85 bed 24.99+£7.71 ab 37.10+8.01ab 27.63£7.46 be
OKapi -75.25+£16.99 ¢ -65.08+£13.33 g -21.19+4.83 ¢ -16.20+£5.98 ¢ -39.14+8.82 ¢
RGSgp3 -60.26+15.10 de -43.02+7.93 fg -8.86+2.75 ¢ -21.97+8.10 ¢ -30.72+7.47 de
Sarigol -57.52+18.30 de -25.89+6.57 ef -3.88+2.58 ¢ -2.76x3.03 ¢ -19.98+3.88 de
F 19.09 18.29 10.03 10.37 21.30

df 9,42 9.49 9.50 9.50 9,53

p <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

The means followed by different letters in each column are significantly different (P<0.05, Duncan)

(P<0.05 Duncan) Ll LSl o I3 e Ol s UL O gt a5 i 8 Gy >
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Table 3. The mean (£SE) number of oviposited eggs on ten canola cultivars in choice test during four days under laboratory conditions

Cultivars First day Second day Third day Fourth day Total days
Talaye 29.250£2.174 a 22.000+ 1.581 b 20.800 £ 1.067 b 22.000£1.140 b 94.060+ 5.303 b
Opera 28250+ 1.750 a 29.200£1.655a 24.500£1.936 a 30400+ 1913 a 112.375+6.289 a
Licord 17.750 £ 1.750 b 18.750 £ 1.376 be 17.750 £ 1.108 be 18.750 £ 1.108 b 73.000 + 5.686 ¢
Modena 14.500 £ 1.322 bed 8.167 £ 1.137 ef 11.000 + 1.080 de 12.600 £ 0.927 cd 46.275 +2.945 ef
SLM s 11.500 +1.322 cd 15.200 + 1.157 cd 17.000+0.912 ¢ 19.000+1.612b 62.700 = 2.557 cd
Hayula420 12.750 £ 0.853 cd 10.167 £ 1.194 ef 14.250 £ 1.108 cd 12.750 £ 1.250 cd 49.900 £ 3.709 ef
Zarfam 15.333 £ 1.498 be 11.800 +0.734 ed 14.200 + 1.462 cd 14.200£1.157 ¢ 55.500 +3.175 de
OKapi 13.750 £ 1.108 bed 9.600 £ 1.208 ef 9.833+£1.249¢ 9.200 +0.860 de 42.400+£2.135f
RGS003 10.000 + 1.000 d 6.400 + 1.363 f 5.400+0.927 f 6.000+1.140 ¢ 27.800+3.184 g
Sarigol 10.400 £ 1.208 d 7.200 + 1.067 f 5.000 +0.894 f 7.800 + 1.655 ¢ 30.425£2.190 g
F 21.86 33.85 27.38 31.88 49.17

df 9,61 9,61 9,61 9,61 9,61

P <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

(P<0.05 Duncan) Ll LSl o I3 e Ol s OLES O gt a5 bl 8 Uy >

The means followed by different letters in each column are significantly different (P<0.05, Duncan)
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Table 4. The mean (+SE) number of oviposited eggs on ten canola cultivars in choice test during four days under semi-field conditions

Cultivars First day Second day Third day Fourth day Total days
Talaye 5.000 + 1.224 cd 5.200+1.019d 6.333+£0.988 ef 6.400+£0.927 ¢ 22.933 £1.737 de
Opera 5.250+0.853 cd 6.500 + 0.855 cd 7.333 £ 0.494 de 6.500 £ 0.763 ¢ 25.600£2.039d
Licord 15250 +£2.561 a 17.400 £ 1.077 a 16.000 £ 1.303 b 12.667 £ 1.429b 61.333+£4.063 b
Modena 8.750 + 1.376 be 9.000+0.856 ¢ 11.333£0.988 ¢ 15500 +£2.101 ab ~ 44.875+2.568 ¢
SLMy6 9.500+£1.040 b 12.250+2.015b 9.667 £ 0.666 cd 12.250+£0.853 b 43.675+2.637 ¢
Hayulay, 3.750 £0.853 d 4.000+0.707 d 4.667 £ 0.666 ef 4200+ 0.583 ¢ 16.625 = 1.312 ef
Zarfam 14.500+1.443 a 20.000+1.779 a 25.000+2.614 a 17.167+1.470 a 76.675+2.454 a
OkKkapi 3.750 £ 0.853 d 4.500+1.322d 7.667 £ 0.714 de 5.833+£0.600 ¢ 21.750 £ 1.750 def
RGSgp3 3.000+0.707 d 3.200+0.583 d 4200+0.583 f 4.000+£0.912¢ 14.425+1.759 f
Sarigol 2.000+0.447 d 3.833+£0.600d 5.667 £ 0.666 ef 3.833+£0.600 ¢ 15.400 =2.135 ef
F 14.86 29.53 34.88 21.38 68.88

df 9,59 9,59 9,59 9,59 9,59

P <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

(P<0.05 Duncan) Ll LSl o I3 e Ol s UL O gt a5 i 8 Gy >

The mean followed by different letters in each column are significantly different (P<0.05, Duncan)
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Table 5. The mean (+SE) chlorophyll content of the

leaves of ten canola cultivars

Cultivars Chlorophyll content (mg/g)
Talaye 30.278+1.461 ab
Opera 31.371£1.461 a
Licord 27.284+0.870 bc
Modena 25.645+£0.977 ¢
SLMous 25.631+0.890 ¢
Hayulag,g 27.126+ 1.211 be
Zarfam 31.084+1.053 a
Okapi 31.647£1.057 a
RGS3 26.874+1.169 be
Sarigol 27.363+1.142 be
F 4.34

df 9,290

P <0.0001

O J‘)L;.JJ Ml sas OLES g)}?«u BL) AJL.:..A j_& J)J;’-
(P<0.05 Duncan) LiL s Lo, Kl

The mean followed by different letters in the column are
significantly different (P<0.05, Duncan)

IS 55 e S s S A i
S o = At (i S0ls dis gy 40 Sl e e
5 Al o)l ol (SaS as b Sy o8 amsls ks
S e o3l eﬁ%iccl.é)\ ol 2)se )3 a8 das e OLL
3R e e 5 S S GRS 4 S L BB ()
ElS amlie LI eyt Gl 6l sl el ol
S R = R e PP T s o el
5o tLl s o 1 alie Bl w8 ARl
el aSiosb 4ol DL oy ol (§ 30058 Sl e 6
it J:AJ_LAJ 3> - ;> Licord 5 Opera (Talaye
lls Sarigol 5 Okapi RGSg; tl_éj\ g vf.AMS e Ol
o e S o Sl S i Ol S
] S o> c;l_:J 5> M=l A s e Ho armigera
sl JQ:@@\WU&SJ@VG) S35 SropS
Sla S5 50 Ssld 5ol delats 514 g5 5 Ol 53
T 08 S Sl ade ) Al il o S



4 Talaye o3, (s ,ixe) 1AS o3,V (555 4y 0555 oS
<=l_§)\ Ol s « Sarigol 5 RGSy; (QL;J\ 5 ool 3 Olge
szl ol el slacals Ldis S 5 ma polis
)i Sl (S (S e Sl sl G 4 il
53 e.,\MSCa:L_:e.,\MS;J;-J_:LML Sy sy aS ASL s
oy uiﬁil)f):ﬁ)uw‘yu;ﬁl)f):ra,\j\jjy el ol
Jelm s bl alL s S8 05 ool JulS
iy oigd oS slagY Gludis glaaxls olaslesl sl
9 Opera (Talaye tl_é)\)_gj (ol jizw) 158 V';) Vo S
<=L§)\ 3> Sarigol 4 Okapi <=L§)\} ool CLE)\ 9> Zarfam
das e ol @L“_} s bacall pl Lus S 5 s ULE.A
055 Sl ek sl shls YL plde oL el s
@L:_} Q—i‘)—<i° G,b sl e 6 esle o i (g IS
i ol o i a S Sl s ol cl (S
Lag,V adss gy aS esls 1 3 LBl (g, 1, 55 Slaess
Farrer and Bradley, 1985; Fitt, 1987; ) il )JWL;A
.(Schneider ef al. 1986

Lol o 15U 555 55 et plowil Slallas s
2 S s oLl (5, s Ul 5 4 o558 65
S pslin 5 ol Lol s)5e 3 plasles 5 Lacals
b amlie alul il sy Cile ST 4 o
035 p S SIS a3 (sla il ooy ) sdel s
OB 35 @Lﬂ L (Karimi ez al. 2012) 1518 STARNTITR S
Ols—e « Hayula420 4 Sarigol rl}) GatS 93 > ol
e e s S e o35 08 4 pslhe B
sl el)l 5,5 5 Soufbaf er al. (2010) @L:_} ool
Olg=e 4y SLMuss o8, 1545 03, V2 (655 oIS A S 3 50
Zarfam dLicord Sarigol Okapi RGSg; (aLE s ol r_é 3
o) dslie L S ey pu,: (’B)\ Ol g 4 Modena
Okapi RGSgp3 pl3,1 45 315 QL 5l Gl mld b il
rlSJﬁ&;éT}bﬁé‘ﬂ C;,-),aﬁbtléjl Olge 4 Sarigol
Sl e ki 0358 05

AFAY il (¥ ojled AV U 1 AL lagsslew 5 ST

Sl amely 5 D33 Obses o5 1 S 0595 Olee 0 2
o el a3l gla — slss @3 Ol e (g9, &S
Sy /0T Bl g9y il 30 Oyl il glacad
o VYY 3 S FYAY S 5 TYVY S,
w58 slag s sl Sl g yommn oSSV YAY S5
o STp (A /) oLS ool Cilies slacund (g5 0l
sl wi.:l_m Sy 03 ol Jagi sl sl @l_:.}
Zarfam 3, (¢ 5, H. armigera b g ol ailiS 6\.@{.5;
ERINLY 6[.@"5; Sldad 5 g Glas e aad Lol 5 5 (VYY)
YANE YVNE E/0Y slaw Jold 35 el Oljee (5, ol
S o 3 S ple oy eSS w o35 WV/EE 5 Y/
Byese s S

=5 Olje 45 Sequeria er al. (2001) laalis Gb
(s > Helicoverpa spp. o> slaas S s
Jo o adoz 5l K0 oS o Lol an 555 i
S8 Brassicae napus L.|5 IS Brassicae Juncea L.
OLsS Pisum  sativum L. 55 b 54 55 Vicia faba L.
553 |y Lupinus albus L. 5 555 | 3 Linum usitassum L.
2555 oS (S35 SropsS Ol i disls HE s
1S Ol e (S ol ailIS le_ar_sd SdS 5 55
s e S35 &S AS &S e V o/ Brassicae napus L.
sl IS glanss sl oSle 350 55 ol Jiass
Hayulagg s (VY/1+) RGSg3 Cl_éj\ S H armigera b &
Ly Ol ORIl oy glas e 4 Ll 5 5 (VY/8)
4_,j§ J—=e pla, oSU f:l_? > Helicoverpa spp.
Ail e oL (S g ado e 5 oS gLl alS
(Zalucki et al. 1986; Fitt, 1991)

J=35 A8 Ols oy S S bl 4 4 a5 L
ol Azl (5 sla 5 S il pUl S s 5 e
23 35m s S AS Ole D3 L5 L oS g o358 p S
B 035 0T (g5 e 3lI8 (s sl b bl S

SlassY Gl o 5 3l adel s 4 ol olil



slae, 5 «gjuakf.:.:bﬂ Lyl s s 18 ‘.SJM 9, Helicoverpa armigera o , SRS S :bbl&u;dﬁg V.85

=95 4 5 B0 FEO-EY A 5 L Okapl 035 e 5ly (61
e SRS e Jeo 50 Shes (g0l 5 5L
O Sl sllas 035 (Jdine 5 5w GbLe 55 (6550
5 by TEO-8Y 1dyi L RGSun o osles o6l o o
3 bt b g 0 bl s Lo s o adsl A2,

Al o S gl e o3 g_,j}.&;}'”ﬁ
References

ARMES, N. J., D. R. JADHAV, G. S. BOND and A. B. S.
KING, 1992: Insecticide resistance in Helicoverpa
armigera in South India. Pesticide Science, 34: 355-
364.

COMMON, L. F. B. 1953. The Australian species of Heliothis
(Lepidoptera: Noctuidae) and their pest status.
Australian Journal of Zoology, 1: 319-44.

EBRAHIMIL, N., A. S. TALEBI, Y. FATHIPOUR and A. A.
ZAMANI, 2008. Host plants effect on preference,
development and reproduction of Plutella xylostella
(L.) (Lepidoptera:Plutellidaec) under laboratory
conditions. Advances in Environmental Biology, 2(3):
108-114.

FARRER, R. R. and J. R. BRADLEY, 1985. Within-plant
distribution of Heliothis spp. (Lepidoptera: Noctuidae)
eggs and larvae on cotton in North Carolina.
Environmental Entomology, 14: 205-9.

FATHIPOUR, Y. and B. NASER], 2011. Soybean Cultivars
Affecting Performance of Helicoverpa armigera
(Lepidoptera: Noctuidae). In: Ng, T. B. (Ed.),
Soybean-Biochemistry, Chemistry and Physiology.
InTech, Rijeka, Croatia, pp. 599-630.

FATHIPOUR, Y. and A. SEDARATIAN, 2013. Integrated
Management of Helicoverpa armigera in Soybean
Cropping Systems. In: El-Shemy, H. (Ed.), Soybean-
Pest Resistance. InTech, Rijeka, Croatia, pp. 231-280.

FITT, G. P. 1987. Ovipositional responses of Heliothis spp.
to host plant variation in cotton (Gossypium hirsuturn).
In: Insects-Plants. Proc. 6th Int. Symp. Insect-Plant
Relat., Pau, France, 1986, pp. 289-94. Dordrecht, the
Netherlands: Junk.

o 3 A e s 65osliS sl Ol bl b

RGSus o35 5 Okapi o35 Liassy ol 53 Sialesl 5550 e
):r_“e)\’ b aS s s Ol pa ) CiS jlade o i
Gb . Ls S sl s polis o)l 5 50 Sl el
Bl ol YL S (olaS sl Obesle e

53 Al e Bl YL s s olasl s Shee s

FITT, G. P. 1989. The ecology of Heliothis in relation to
agreocosystems. Annual Review of Entomology, 34:
17-52.

FITT, G. P. 1991. Host selection in the Heliothinae. In:
Reproductive Behavior in Insects: Individuals and
Populations, W. Bailey & J. Ridsdill-Smith (Eds),
Chapman and Hall, London, pp. 172-201.

GAHUKAR, R. T. 2002. Population dynamics of
Helicoverpa  armigera  (Hubner)  (Lepidoptera:
Noctuidae) on rose flowers in central India. Journal of
Entomological Research, 26(4): 265-276.

GOODARZI, M., Y. FATHIPOUR and A. A. TALEBI,
2014. Antibiotic resistance of canola ccultivars
affecting  demography  of  Spodoptera exigua
(Lepidoptera: Noctuidae). Journal of Agricultural
Science and Technology, (in press).

GREENBERG, S. M., T. W. SAPPINGTON, M. SE’
TAMOU and T. X. LIU2, 2002. Beet Armyworm
(Lepidoptera: Noctuidae) host plant preferences for
Oviposition. Environmental Entomology, 31(1): 142-
148.

HOWLETT, B., D. BALLINGER and M. BARBETTI, 1999.
Diseases. In: Canola in Australia: The first thirty years,
PA Salisbury, TD Potter, G McDonald, AG Green
(Eds), pp 47-52.

JALLOW, M. F. A. and M. P. ZALUCK]I, 1996. Within- and
between population variation in host plant preference
and specificity in Australian Helicoverpa armigera
(Hiibner) (Lepidoptera: Noctuidae). Australian Journal
of Zoology, 44: 503-519.

JALLOW, M. F. A,, M. MATSUMURA and Y. SUZUKI,



2001. Oviposition preference and reproductive
performance of Japanese Helicoverpa armigera
(Htibner)  (Lepidoptera: =~ Noctuidae).  Applied
Entomology and Zoology, 36 (4): 419-426.

KAKIMOTO, T., K. FUISAKI and T. MIYATAKE, 2003.
Egg laying preference, larval dispersion, and
cannibalism in Helicoverpa armigera (Lepidoptera:
Noctuidae). Annals of the Entomological Society of
America, 96(6): 793-798.

KARIMI, S., Y. FATHIPOUR, A. S. TALEBI and B.
NASERI, 2012. Evaluation of canola cultivars for
resistance to Helicoverpa armigera (Lepidoptera:
Noctuidae) using demographic parameters. Journal of
Economic Entomology, 105(6): 2172-2179.

KENNEDY, J. S. 1965. Mechanisms of host plant selection.
Annals of Applied Biology, 56: 317-322.

KULKARNIL K. A., T. S. THONTADHARYA, M. G.
JOTWANI and R. PARAMESHWARAPPA, 1980.
Present status of earhead caterpillars on sorghum and
their management. Presented at the All India Sorghum
Workshop, 12-14 May, 1980, Coimbatore, India. All
India Co-ordinate Sorghum Improvement Project,
India.

LEYVA, K. J, K. M. CLANCY and P. W. PRICE, 2000.
Oviposition Preference and Larval Performance of the
Western Spruce Budworm (Lepidoptera: Tortricidae).
Environmental Entomology, 29: 281-289.

MULTANI J. S. and A. S. SOHI, 2002. Helicoverpa
armigera  (Hubner) on  carnation, Dianthus
caryophyllus Linn. in Punjab. Insect-Environment,
8(2): 82.

NASER], B., Y. FATHIPOUR, S. MOHARRAMIPOUR and
V. HOSSEININAVEH, 2009. Comparative life history
and fecundity of Helicoverpa armigera (Lepidoptera:
Noctuidae) on  different soybean  varieties.
Entomological Science, 12(2): 147-154.

NIMBALKAR, R. K., S. S. SHINDE, D. S. TAWAR and S.
P. MULEY, 2009. Response of cotton bollworm
Helicoverpa  armigera  (Hubner) (Lepidoptera:
Noctuidae) to different insecticides in Maharashtra.
India. World Journal of Agricultural Sciences, 5 (2):
250-255.

AFAY il (¥ ojled AV U 1 AL lagsslew 5 ST

POURGHASEM, M., Y. FTHIPOUR, A. S. TALEBI and A.
SEDARATIAN, 2012. Choice oviposition preference
of Spodoptera exigua Hiibner (Lepidoptera: Noctuidae)
on different canola cultivars in laboratory conditions.
20th Iranian Plant Protection Congress, Iran, Shiraz,
571 pp.

RAMASWAMY, S. B., W. K. MA and G. T. BAKER, 1987.
Sensory cues and receptors for oviposition by Heliothis
virescens. Entomolgia Experimentalis et Applicata,
43:159-68.

REDDY, A. S. 1988. Helioths armigera (Hubner)- a serious
threat to cotton cultivation in India, pp: 113-131.
National Workshop on Heliothis Management. Tamil
Nadu Agriculture University, Coimbatore, India. pp:
249-62.

SAS INSTITUTE, 2003. GLM: A guide to statistical and data
analysis, version 9.1. SAS Institute, Cary.

SCHNEIDER, J. C., J. H. BENEDICT, F. GOULD, W. R.
MEREDITH and M. F. SCHUSTER. 1986. Interaction
of Heliothis with its host plants. See Ref. 84, pp. 3-21

SEQUEIRA, R. V., J. L. MCDONALD, A. D. MOORE, G.
A. WRIGHT and L. C. WRIGHT, 2001. Host plant
selection by Helicoverpa spp. in chickpea-companion
cropping systems. Entomologia Experimentalis et
Applicata, 101: 1-7.

SHARMA, H. C.,P. W. C. GREEN, P. C. STEVENSON and
M. S. J. SIMMONS, 2001. What makes it tasty for the
pest indentification of H. armigera feeding stimulants
and location of their production on the pod-surface of
pigpeon pea. Competitive research facility project final
teach. Report, London, pp: 11-26.

SINGH, S. P. and D. SINGH, 1982. Influence of cruciferous
host plants on the survival and development of Plutella
xylostella L. Journal of Research Punjab Agriculture
University, 19: 100-104.

SYED, T. S. and G. H. ABRO, 2003. Effect of Brassica
vegetable hosts on biology and life table parameters of
Plutella  xylostella under laboratory conditions.
Pakistan Journal Of Biological Sciences, 6(22): 1891-
1896.

SOUFBAF, M., Y. FATHIPOUR, J. KARIMZADEH and M.
P. ZALUCK]I, 2010. Bottom-up effect of different host



slae, 5 «gjuakf.:.:bﬂ Lyl s s 18 ‘.SJM 9, Helicoverpa armigera o , SRS S :bbl&u;dﬁg VoA

plants on Plutella xylostella (Lepidoptera: Plutellidae):
a life-table study on canola. Journal of Economic
Entomology, 103(6): 2019-2027.

THOMAS, M. B. and J. K. WAAGE, 1996. Integration of
Biological Control and Host Plant Resistance
Breeding-a Scientific and Literature Review. CTA,
Wageningen, Netherlands, 99.

TWINE, B. H. 1971. Cannibalistic behavior of Heliothis
armigera (Hub.). Queensland Journal of Agricultural
and Animal Sciences, 28: 153-157.

ZALUCKI, M. P., G. DAGLISH, S. FIREMPONG and

P. TWINE, 1986. The biology and ecology of Heliothis
armigera (Hiibner) and H. punctigera Wallengren
(Lepidoptera: Noctuidae) in Australia: What do we
know? Australian Journal of Zoology, 34: 779-814.
ZALUCKL M. P., D. A. H. MURRAY, P. C. GREGG, G. P.
FITT, P. H. TWINE and C. JONES, 1994. Ecology of
Helicoverpa armigera (Hiibner) and H. punctigera
(Wallengren) in the inland of Australia: larval
sampling and host plant relationships during winter and

spring. Australian Journal of Zoology, 42: 329-346.



