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posde 33 8 ai;y als y AlE sad e ey s
Bl G S s 5> er S M S el
Ll 5 o pkS w5, 45 (Burd and Burton, 1992)
39 dom 5 ALE (Gl len Sl s s 5 S U
ns 3 Sl esns o 25 NS
(Damsteegt et al., 1992) pal Sy oSl
5 SEan SOligeme S Lol uy) 8 (romes
(Girma et al., 535 0 dol= LIsb 5,7 cis
(Hughes and  Wisw 5 e 5,18 bk .1993)
ol 53 Nl o (.xf 3, «5 Maywald, 1990)
N R Y - SRS ROV A Y Nt g
3L Dol ul 3B 0t cpl il ply 358 d o
S5 &S Olge 4 ALE Caslie S 550y J s 4
odd 43 8 i )3 puE iy, d U8 g ke Sl
odid ) (WS Jsls 3 yls Sole okl ) el
S S o i 31 Odbssdoes o 45 ST 405 oS
(Burd et al., 1993; 555 0 b Olads 5 wles
Haile et al., 1999)
AL ENCIton) el syl sl slaaas s
Jeo (Jasmonic  acid)  wl oSosanls Lile
Aol Sl (Methyl jasmonate) b yeul>
(Methyl dle Je (Salicylic  acid)
w8 15 eslizul 3,4 (Ethylene) -Lsi 4 salicylate)
S ade QLS 3 1) by lagal b ool
(Moreira et al., wuls Wi ley Jolse b s )l s5alE
«Olsenl>  Jze 2009; Venu et al, 2010)
b g gazme 53 OT aiaT sl DS 5 5 ol &S gl
5 Ui s alis (Jasmonates) Lol sewl> Ol s
sbuTi o o8 wmaa Jsl e SlroiS s
4ol Canglio 5038 Ay cdy Al S ils LSS
(Creelman and & ,ls &l 1 5lew Julge 5 Sl i
Mullet, 1997; Kessler and Baldwin, 2002)
SES e p Spte ) SS Ol 4 el S penlr
0 5 sshgn 8l s Oyl pelS ale ALE gl

4oddo

Diuraphis noxia e ol L pu8 s, wb

Ssss w5 ~8 e (Hemiptera: Aphididae)
Gl nde bys asl glay4iS 5 Okusilasl Ol ! (ilu
Lwg Vv Jlo sgde s Gl paase ad ol Ll
s almde gbys adl Gbla s *p—ﬁ)f PP
(Jones et al, i i)F Gl o5 ws ol
slp O, s 1989; Elsidaig and Zwer, 1993)
Lo g VWYY Dl 3 0t sy b sy Gl e
;1 Brachycolus noxius Mordvilko ofse b ¢ 155
FANF OS5 5 Ol o Olgioal el oS g5l
S ol Jl s sl (Dolatti, 1994) coulens
b Bl e 558 bl LBl s (xf BT o e S
5 OV a5 Glaslr i S A posdle s,
el g LS e i 8y SO L slacile Sl s oles
035 plas sl (s 2d SV 4 Cod A8 5
das o Ol (eSSl Hlagle 5 OV, Js
(Melaku et al., 1993; Webster et al., 1993)
ey (55 ol atntin Sl STl Ol 123l
555k dder Job slasl s o Bl Gou 5 5 4% S
55 m slen 5 T s layls &) i e sbul K,
5 el T () slaals sy s 4 el oS
Jols bzt 5 o dld beS il o Sl 4 e
2 Ol DS S e dis S a5, Cs 0T
"t b s s A, Sl dseme sk 4 Sl DM ]
4 5 i b Sl S e 5o (ST sl
25h e 5 badie JS8 8 5 xS e
(Jones et al., 1989; Kindler and Hammon,
Lot Al 4 e plE iy b 4y (S5 T.1996)

Lhe A g GUls 5 edd J35)0S abu
(Fouche et al., 1984; Kruger and Hewitt,
oS (el oot Ll 3T ol (pman 1984)
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DYl Vo5 /Y /0y ) W Oosle al, 2011)
Lz 53 Sbsanl Jite 51 (conn Hlie clad sloe 45 1 2
o 6l 0T 4 s OT a5 A& = 748 561 o ks

(Scott et al., 2010; Shivaji et al., s> s
PN s (S35 s el K penlr 2010)
o oo 4 & o 5 Al )5 0L
Odd Jb akem I o> Gl ol e 5
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al., 1994; Baldwin et al., 1994; Deng, 2005)
bl 5 L o Sl odd esls Ol (uomen
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Slizie b led abs 4 ol Ol alS Ao 2
(Constabel and Ryan, i . Wl el &S gamlr
Joe ol 2,8 S Sl el ekie  1998)
4 gl 53 iy dwl Sl by Ssanls
s 05 Ol laas Chilol Jau g olE 05 ot
(Shikimic acid) sl SKaSs e slag 5T 5
Gt mezs 4 e S AS e K5
Mg L (Hydroxamic acids) e¢SsluS s ua
(Slesak et al., 2001) 45 o Ly rodiS e
Ol & Ol el 4wy £Bs oland GSS e
bl 50 SBT Sy e Sl el 5o IR S
(Thaler etal., wl oz slgein Oyl 3ealE 1 glos 28
2001)
o 9 4 Olganl e Gy ol s
S5 Jsloe 5 (Smart et al., 2013) L& Kuwl,
OT Ji 5 Cwl w3, 8% (Zhao et al., 2009) 5,
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(YU- 0L8er 5 0L 5 sz G Sl 035 5 SV 5b
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Macrosiphum euphorbiae « cej cow s fiodd 5
Joo bosdisley seioem OIS 5, Thomas
Ll o33 5 SV b (5)la gme 55k 4y DU panler

- sire S a5 553 o (5l e s
23 Slganlr fae slajled aen 5 dald 1) sl
0053 b cn S GVsb 5ol 0l [ (B gloe 25,
Jsb o pebsS 5 Gay FV/09) dals 4 by e Jrald s
Gy YOIMY) Nga ooV Slesd 4 bgye Jiad g 0)90
S 05 (Y dgde) P<e/e v df=yc o8 F=VF/YY) 55
aer 5 dalh oy ol gae OO S Hd Sl
ST i 5 S 3 s Dl genlr Jte slasles
3 GauYUYP) dals js a0 Judd 5 oy93 dsb o 5
F=1F/08) s 8 odalin Gy YY) Y e oo ) Sles
(Y Jsdz) P<:/e 0y df=rcof

Frankliniella 8 & ey @Y oo
& 4 YA ¢S j50:48 4 occidentalis Pergande
Henosepilachna vigintioctopunctata « o o
el 03l 2ol 5501, Fabricius
Abd sl Sy 534S 5ls Ol eeT s 4 ]
Nga oo /) Sles 5 dals o g)ls gne Ml S
SSle 5 3,3 3y Jredd 5 1 S 0555 Job Ll
3V s N /Y Hlad s dals 300 ol dsb
AV Jgas) P=+/418 =¥ 08 F=¥/91) 54 59, YIAS
o okl wa o 8 Gl Kl sy o
Lol edisls il 301y el 5 51 5 0593 Jsb b panl
0F F=Y/50) 355 s gme ol Ll 51 Ml oyl
5 omsny bl 3 (Y Jsde) (P=o/iov df=r
31 i 0095 Jsb o(Brunissen et al., 2010) of ;S

23 S gl iz (it (slaslod (535 pkS sy b (31a3) 55k 5 ) (585 Cas (sl 93 S b =) s

(lttal glos o Kle) 5 5L s i,
Table 1. Duration of different life stage (Days) and number of nymphs produced by Diuraphis noxia
on different methyl jasmonate treatments in foliar spray method (Mean + SE)

Treatments
Parameters
0 (Control) 0.01 0.1 1
Nymphal development time 9.26 +0.22 ¢ 10.6+0.19a 9.6 +0.16 bc 10.0+0.16 ab
Pre-reproductive period 20+ 0.16b 2.46 £0.23 ab 286+0.19a 2.46 +0.13 ab
Reproductive period 41.06 +2.26 a 26.4+231b 26.33+1.62Db 25.33+1.68b
Post- reproductive period 13.0+165a 11.53+158a 106+£0.95a 98+155a
Total longevity 65.33+2.98a 51.0+2.13b 49.4+2.04b 476+236b
Total reproductive 81.26 +3.39a 57.13+5.25b 47.93+3.83b 43.06+£4.2b

Al 0 70 Jlaz| Cb‘“ﬁ Dls gme D) 3 ‘;}3 Q}AJT ol lw A s ()L\S.: oy shyls ‘_gl.a&:ijl:ﬁ %
*The means followed by the same letter (s) in each row were not significantly different at P < 0.05 (Tukey

test).
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(ol sl E 850a) iy a2 53
Table 2. Duration of different life stage (Days) and number of nymphs produced by Diuraphis
noxia on different Methyl jasmonate treatments in seed priming method (Mean * SE)
Treatments
Parameters
0 (Control) 0.01 0.1 1
Nymphal development time 9.8+0.24b 10.53+0.3ab 10.53+0.3ab 11.2+0.29a
Pre- reproductive period 166+ 0.12a 3.13+0.58a 253+0.29a 26+0.33a
Reproductive period 39.26 +2.02a 28.73+2.08b 234+197b 23.33+191b
Post- reproductive period 1153+1.3a 10.0+1.18a 94+148a 8.73+1.27a
Total longevity 62.26 +3.03 a 524 +£2.19ab 4586 +291b 4586 +2.55b
Total reproductive 79.86+341a 52.33+3.16 b 48.2+9.93b 53.33+4.66 b

bl o 70 Jloz pelans 53 13 sme 3 BB (S5 0 503T ol Ly o a3 OLSS Dos o 1l sl Sl

*The means followed by the same letter (s) in each row were not significantly different at P < 0.05 (Tukey test).
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Caslie 53 1) dowl S sanl> SLd gl 31 2010)
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(Jald 5 51 e 0555 Jsb sla o Sile 55 5l sl
df=re 07 F=r/AY) azils oa b (s)lsgme Sslis
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s 03 Slgewlr fae Gljles aen 5 dals
oo Jsb a8 5 o e 5 03 O (8 AL sl
N do ¥ les 5 Gy PO/MY) dals jo C 5 4 JS
P<eyevy df=xc 08 F=V1/") we o3 Gy, FV/9)
S0 VAW RVA IS WP FOR Rt S P PP R PRES)
5 Lsls a1 (:xf sy b S jas Jsb Ve
2y JS e o Vb Sls 5, PYYE L dals L
Gas FOA L N e e ) 5 o/) slasles S S s
Lsls olast) Olis gt a4 1) S e sk o el S
5 sl (Y Jsdx) (P<e/ervdf=re o8 F=A/YY)
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5 boyy Gy oy del Sgenls S S
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(Tomato proteinase | K3 48 ks,
| ‘_S-J.e A:-_,f )L:Sjﬂ: c.L'J\f)L@.A K] inhibitor |)
(Broadway (Tomato proteinase inhibitor II)
ol K5 45 0blE s and Duffey, 1986)

(Farmer and Ryan, <ol ods Wl Sb gaml fze b
gbs 55 Ll (Phenol) fs K5 b 51.1990)
Fid Jald g o e S Gkl et ade oS
S b o 4 dis (Chaman et al., 2003) 1L
55 855 Sl 5T 5l 6ty s il o D sanlr
(McConn et al., 1997; Moran s W1, Js 4S5
Sl ol slizel ¢pemeen and Thompson, 2001)
5 A&, s, (Glucosinolates) Loy g ;S 8 o
(Thompson and Goggin, s,ls 56 s S5
5 A S5 & e 5 WY 1555 46 2006)
baid e GBI F 55 sy Dot b e 36 et
sb (Cole, 1997; Levy et al., 2005) wsb awsls
Jaie  (Bergen, 2008) .S, sl il
Losdiles Gl 0blE s oS8
Wl 035 Aals OLLE I 2 sl Aol S el
CIlb (S gamle oyl 3,8 S Sl aks IS
LS o &S o QLS I (b 53 1y ST 8 L

(Cipollini et al., 2004; Bhonwong et al., 2009;
Jé & Gould et al., 2009; Zhao et al., 2009)

Cleb 5 ol 456 (S Sl 5 g 0 5T IS
Ll o Ol S5l ade LS g L bLs s 0T
(Zhang et al., 2008)

P30 35 PRy opl ml slel pcpsazma )
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el o3ls JralS K a S oS g5y 1y se) o
S Culosls 3,15 (Bergen, 2008) -5, oy sb ees
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Sy Syl oS wsls 3,1 € (Worrall et al., 2012)
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Tetranychus  lad 5 05,6 S el s S
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& & x5 ((Smart et al., 2013) o, K 5 & la!
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Jsle 53 Colo YF Se 4 S 51 J8 0T gl o7
sl @l IS 05 0l 0303 1 3 sl G gl
AU 5 5l o 3 eddplail Gla o) o
Sl bad fudds s e b gy LU penlr
o p 2> oddedalin OISl 5 Sl okl &I, alises
LT 51 oS 5L s bulS 5 5l opl 51 S L5 oo ol
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(Rahbe and Febvay, 1993; Tran et al., Wles S

1997; Ceci et al., 2003; Rahbe et al., 2003;
s £y 50 oy b AzzOUZ et al., 2005)
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Abstract

In this investigation, three concentrations of methyl Jasmonate, MeJa (0.01, 0.1 and 1 mM) and the
control (distilled water, ethanol 96% and Tween-20 in foliar spray method, distilled water and ethanol
96% in seed priming method) with two different methods of foliar application and seed priming was
used and their effects on wheat (cv. Sardari) resistance to the Russian wheat aphid, Diuraphis noxia
(Hemiptera: Aphididae), was investigated. Analysis of variance indicated that the total nymphal
development time was increased significantly in the 0.01 and 1 mM MelJa treated plants in foliar spray
method. In seed priming method, the 1 mM Mela significantly increased the total nymphal
development time. Additionally, the pre-reproductive period was lengthened in plants treated with 0.1
mM Mela in comparison with the control plants in foliar spray method. Moreover, in both methods,
the reproductive period was significantly short on all the treated plants compared to the control plants.
There was no significant difference in post- reproductive period between the treatments and the
control in the both methods. Further, the mean number of offspring produced per female was
significantly less on all treated plants than that on control plants in both methods. Furthermore, all the
concentrations of MeJa reduced the total longevity in foliar spray method. In seed priming method, the
total longevity was significantly short on 0.1 and 1 mM MelJa treated plants compared to the control
plants.
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