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Evaluation of Russian wheat aphid resistance in cultivars and advanced
lines of wheat under field conditionsin | sfahan province, Iran

M. R. Nematollahi
Department of Plant Protection, Isfahan Research Center for Agriculture and Naturad Resources, Isfahan, Iran, E-mail:
mr_nematollahi @yahoo.com
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Abstract

Host plant resstance is an economic and environmental friendly method for controlling Russian
wheat aphid (RWA), Diuraphis noxia (Mordvilko). To evaluate resstance of 15 cultivars and advanced
lines of wheat to RWA under fidd conditions, an experiment was conducted in a randomized complete
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block design with 4 replications in Mobarake region (Isfahan province, Iran) during 2001-2003. Four
plants were harvested randomly from each plot in a weekly schedule and the numbers of settled aphids
per plant were counted for both adults and nymphs, and the damage rate was estimated. Variance analyses
were performed on pooled data from all samplings and correlation coefficients among resistance criteria
were calculated. Results showed that maximum adult / plant was on Mahdavi, M-78-14, and M-78-19;
and minimum adult / plant was on M-73-4, M-73-18, Alvand and M-75-7. Maximum number for nymphs
was estimated on M-75-10 and M-78-20 and the minimum number on M-73-4. Mahdavi and M-75-7 had
the highest damage rate and M-73-18, M-73-4 and M-78-7 had the lowest. Postive and significant
correlation coefficients were found between damage rate with adult aphid / plant, and between the number
of adults and nymphs. Therefore, damage rating could be used as a suitable criterion for evaluating
resstance of wheat to RWA under field conditions. To assess influence of the pest on yield and yield
components, a smilar allotment was cultivated and sprayed two times with Metasystox. At harves, yield
and yield components were determined in sprayed and unsprayed allotments, and consequently, the
means of yield and yield components between these two allotments were compared using t-student test.
The mean comparisons showed that there was no significant difference between sprayed with unsprayed
allotmentsfor yield and yield components.

Key words: Russan wheat aphid, Diuraphis noxia, cultivar, advanced line, wheat, resistance, Isfahan,
Iran

VRV

Loy Lol gl 0l =1 s Diuraphis noxia (Mordvilko) ‘f.x_'S 9 (A
3 SS and ol il sl (55158 Ol 5 Ol e Olgies! (el 5 5 5l Davatchi (1954)
}r.&.’géj)(j&)l.w_%ASJF@%)MQJ)MLUJJJ)%)&‘J QWWUUT
sddad ) Lol 1 |5 p kS ) gand &S Sl Al e OOl I i s
eL3,l 0 5=Slea (Kindler & Springer, 1989) <ol S 0T sl J 28 ilad o 4055
)s.sj_ﬁw)\)fe oslixal 3,90 Lis e LG j3 25 50 Sael S slcie o> il
(o LSL—-‘“(’JK Lol e 6\.&(:.1;? Ol W 5 s gadan Cuglis gbe bl ol
G_..ujcla.ujé CJLAJ Cw‘ C)LL«.S‘« rbu‘)‘w..i) IS Ls_iLALMZ Mjli‘ﬁj J..;jlfb ryj
Lol iS

o015 DuTait (1987) law 55 0L st;»\f 3 <’J‘§ s Gd & gl wis oyl
) PI 262660 5 (|2l b (g0l S SO) PLIBTT39 s udlip 5 53 5l A
0L S S slie Llaze 3 503 b mn pslie Ol gy 1) (Lo s8ilinn o S
r.)_;f 555 g2y Smith et al. (1991) (DuToit, 1988) A, L1« (P 294994) (5, lals

Ceoslie dydr b Ol 1y odldpdhol Y av 5 Gilo (S50 5 Ozl 3l sbdissslaer



Y WAL (V) X0 Ol lidio pim ezl (Sl

PSSV bl Sl gailies a8 p kS Y Gl SIS L5 S e
e S A OLES Sl 06 paS VY saze ) (Souzaetal., 1991) S e pslis
|y il oL Quick et al. (1991) (Gonzalez e al., 1992) Ll o pslis LOT YOI, |
Jurges (.J_;f So) PI 372129 48 d 3l 5o 5 oo 500 JU 8 i sl wlie ol 6l
AEL o gl (glyls (o g8l
pAiS s sand e 5 Dl 5 ses Jsb 53 p kS il o3, Wb e s
S e 5 LI pB) (655 05 0 g ad abugas glae, s sl o5 sl OLES
Sl 55y (Sl e sl L) oy ae b Sl Ll s 5y o551 4ty S
Triticum 5 g3 Ve g e Coslde L5l (Rasolian & Dowlati, 1995)
0L ;o p 81 5 as o 0L pa S )Y (T, aestivum) oL5 pa S8V | ula
wmalS gal> o 53 lallS Lyl 5 o (T, durum 5 T. monococcum (T. turgidum  Lals)
Iy a5 0L L8 kgLa?.J\.:f} o O L;La?.uf 33 hwd S slis @L:.a S sls OLES
EAAA 5 (T. monococcum) 0VVY slac—5 55 Olue o=l ;> (Nematollahy et al., 1998)
o S35 n s Lac 55 o Spslie alS Caglie asls el (T, aestivum)
33 53l sl L 1 Ll canils |y 5am 5T 5 Jasd Canglie Ol o i b3 535
VY Coslis )y Ol o sdle (Nematollahy & Ahmadi, 1999) . S 1 3 P33 45,
o VEB E-EAVO 585 s 2 sS réjésb 0L aealS gd> o 3 g il b 55
il e Ll by A8 sy it Calie S0 S 5 S e S
=35 OA uaslis (55, Shekarian et al. (2000) o «(yooean (PoUThai & Ahmadi, 1999)
Ll gy «ilbse gyl o wlsls rG)l oS sl OLiS S L e iy 4 S s r.x;f
GlazealS gl o o g5 B Jeos 5 0ol o6 51 osall 5 L e 3
oy 5 SIS s Sy il e 55 S 0350 SimsSl Saslin o Ailas 5
(Kazemi et al., 2000; 4> o JJNI_E.» =03 =2 3 ol OO — aS sls ples

@4 i Y V) (g5, Moharramipour et al. (2002) .., ,» .Mashhadi Jafarloo et al., 2002)



o S g iy slacnY 5 pB ) slis bl e ¢

oamls bl s il e Cosliae 31 = glaw glyls pN 0 a8 sl DL SlS s f.xf
Az 4k 5l S slis GA/LS 5 C-AIZ3 sla Y AL sl

G 4 C.L_f sla s pB)l uslie o2t 55 Ol s sliplil sla o)
Cnslin ooyt pol Gt 3 Gla Ll plosil aalS (selm o s Llil 08
5 a5 ol Dlaid Gt go Lo 5 ol 5 S gu iy slageY 5 b
oS ) $4d U s ien 5 e kS A Gens S 5 e ald 53 O
Aol r Jgamen 3 Shos el ] 55 S 655

I TPIERS

S sl (adlatn 53 mpn e V00 o B Colis 4 e anlad el sl g
Ad S S s (A S (Ol (A sy it 4 Ol bl o Ses T 5 (S0)
S8 aCebes s Sl 1SS e b sl S slasS b b B s il
CilC s SO pslae O S 53 e 9 5 CuiS L J»L&(ﬂbx\/\‘)@fﬂ'\
o= o3 s S i S A sl Ol w b £ lSHL L LSS e sl 5o s s sk
5l M-73-19 M-T5-18 M-73-4 Jals 018 (g8 iy Y 5 03510 sl 2o
Jl 55 b M-78-20 (M-78-19 M-78-14 M-78-7 M-75-10 M-75-7 (Ols 25 oS
AE ey AT=AY S AV-AY el

a5 LSS Sl el gas s 53 p kS s, sand Comexr LIPS
33 &.i_iLaﬂ Slas S o CH e jsba ad sl S 4 aS S e S esla
G A S &S 0l o Sl SIS ST G a8 w8 b e O
Vo ,ala S4lS as eslinsl Starks & Burton (1977) iy 5 Al o el r,\;f Ty
Lo o SLOlS @ Jlss @ s) eSS 5wl gl S sl L L S,
310 3 L Sadly sla g e OIS o () )l (sla 5 5IST onils ) slae il
Sl U slaans 5ol osls 13 35 (5o 5 il OF B o 4 20 5l Yo b

L Gl Sls



0 WA (1) 3 Ol sl wlidio i el 0l

ol i BBl Gy (a0 5 a2 s o gl b
L 5 it Lol O e Ol 1 (505 260 00 L 25 Zadoks et al. (1974) (sipuil
e 8 A edar &S s 5l G b gsls g JL e sl sl Ladils Gk s oL
S h Sy el i o5 5 Jl S S e (ST Ol oKL
Gam s 5l SU Sl s s S e (Olsenetal, 1993 slue o Wl 5055 SS&)
Calhoun et al. (1991) L 5 sd €1 Sjlat 5oz 3 Slme olil 2 piS oy, gt
S S X
S5 S 5 A3 0 35 (I3 Sl e L L oM 136 e -
S8 s Ao Ve B s ls ey Ao (555 SIS Slasls sy -
ko Ve BN s sl daany can (o) i SIS Slaylg s -

SES

S 5 03l L ol jon o Sis IS ol doys Yo B YY) sy sl o35 aslia
S 1 S5 55,50 Lol o «S3,IS mly doys 00 BFY 55 glls (b sb aslie —
LS 5 L 55,55 Lol en (S IS >l ds s 00 5l e sls (g il -

Tl g 0) AUS sal> e s 4l 05l LS Cadle gedalin Cyso 53
— s Cahoun et al. (1991) sawo s 4 a5 L dd o3V gamr 3 by o 0 &0 QL
JolS e p S s gt Suslie L3l gl ol ) il e 4
il Sl eslanal by 5 (6)ls i ses Sou5 JS Slaesls e (55 by a s 2oll
O Shmset 5 5 38 gl (STI O go3T 3l eslizud b s Sle 13 S ol SAS
A Al S glie b3l slasline

a8 a5 edd Bl gandsd S e 5 Shae 55 31 b ) sl
e Vel g s e il sandad alie O Coles 5 IS Go gt o A
2 5 0AE (S sn s e 53 S 9wl ol il sy ol
e 03 e bba s 53 V/0 G S sreslie o bl b LSS (gl
Ol &S s Jpase il p Ol s i Ebd e ST L Kos (gandas (0l



Sl 055 sty 3 Shas (&l +68) IS 5 Shas Wislesl 4 Jlazl o 3 A s
Q)_aﬂ)'\ o3l il b s .J.inf&:.gJ ad g s als slaas B 3 Al g sldas cails
o.k_.&d_.&l.iv_ﬁﬂ 9 °"L‘:--’L;‘;’li{'-"’ Oolakad O bjﬁa.& "‘j"‘ K] bjﬂ.q& 6uu~<.:k:ﬁ t-student

oy

oS Hsbilen as e OLL 1) dlu s S e Guilly ool S Gaod ) s
il o sl pme 0T sl 53 Shas (sl o35 % Il 1 pomen 5 Il 31355 0 oSl
Ol e cpl ol il ol s e Canslie L5l slaslns (gl 55050 cpl S Il s
(¥ Jsd) Loy Sils gamlia 3ls 53 Jlo 3l o 0T sl 5 5 Shas a5 23 8 amys
Bl 5 M-78-19 5 M-7814 (s 5i4gs S5, LS ;o (S, B ol Sl o8 des e 0L
Sl oy S b sl sl it MT5-7 5 155l M-73-18 M-73-4 (55, O
S Gsdge s MT57 55y M-73-4 as s laze Blu> 5 M-78-20 5 M-75-10 4 (shaie
e KA et |y Splust Blu> M-78-7 M-73-4 M-73-18 5 &l Ol 5
5 e Stemen oS 313 0L (F Jads) Caaglie b3l slasbne o (Sver 15
S0 Bl slim 5 elS a5 @Bl oslins L olS w ea)ls ol Ol (sl ne
« Sl Bush et al. (1989) L w4 glie @b 13 35m 5 0lS a ssy e dlus LolS s
oS a gy and sl (il b AT Ll 55 a8 il s dizes (pl ool 0l
ol s b 4 WU glacaas 55 sSgsba (b o il essly Ol Ol s
Gl Sl a5 b bl el LB pdS slaan s o DM
Olge a0 01 51 0l o il o Sty olS o s, and sldw iled 4 Cnd Sl
il ws e Lyl 5 53 pdiS sy gl @ pdS Cslie L3l sl sl Jlre S
3

5 00 G S 3 0L (8 i) 3 S sl 5 5 Ses Gla S0l (g lis
sl 15 5l et abae (gankad 53 5 4ils 5 Ses 5 5l el Sl gankad s oY



N4 WAL (V) X Ol ) lidio i ozl (g4l

Lacm 5 5,0 e LS b (gl Lol o)l 3 g 5l pome BBt i gt a3 il
oSle Blus oS das e 0L (s + 6lS) IS 5, Sles (Samglie A ol s sms SO
aS I sn il B 03 4 b e 03 b 5 ot il ganlad 53 a3 of
ol il (gaxkad 53 s M-73-18 & by e 0l il gankad j5 IS 5 Shas Sla
Gaaas s 0l s Shes [S1u> A3l 0 M-73-18 5 M-78-19 M-78-14 M-787 4 b,
o Gdate eds Sba garkad 53 dils Slpe 055 Slu- s M-78-19 4 Glaie okl il s
(& Jodr) 55 01> 25

3 dpase 3, Shas Gl Golo o SVl el LEha 5 ol Sba Slakd s
e sl el ibe T nl 3 s Sobe 4 (0 ) A ey OF (15!
2l )l 2310 s e 6 OT sl 5 J g s Shos (53,5 S sy S5
syt Shlesl &8 Lol a5l s Gray et al. (1991) ile s e 5 2l b
O35 B 5l cidases Glac ) o din g 02l ol SIS godic bl Lol i o
Mashhadi Jafarl00 (2002) sy » wly pmed 3 .3y 5] s 40 I3 sme el 4ils )l 5a
il ol e s ik 51 (a5 A sy st ol AE Sl 5 S 5l 0L
dt egh L aS sl med g o Ol 1y Conds ol ol o slize 0T (S50 58
S S Ol oS il J Sl oy imy 355 w85 s s S sy gt
Lg.L:JMJ:.,L, gz 3 Shas clizl 55 Shas (g5 L5 ool as 550 Ll 5 Cod 5 das o0
Jole 03 Y 5 pll a4 o3yl Sl oS LS edalia Sl b s sl anils
ol iy gadsl e 5o (S b s s Al sl e Sl iy Ad ) sad sl
3,5 05 yo Cahounetal. (1991) Lw s Al oo Sl o g dn >0 51 S 035l
o cnslin i) 5 Shpe 03 350 pasiie by Sl sl 1S e 46l
35 Jlazl l 3,8 plowl ol (glazealS (gal> o Yo S oS iy sasl Jol o 5o
OLSGl pioman 5 Ay Cowd 11 3558 Canglin fok ol s sdldolstl p,1 oS 505
A onlale AS dal (S s e S 1 3 Caaslie ol ol e s a8 el bl
2,8 el aspze Ll 03 5 0 A8 A, JelS gess S s Cueslie oLl



sl

Ol caslie oL

sbagpY e

S g piy

-t

“K[oAnoadsar ‘sppad Ajiqeqod (7 pue §(°() 18 JUBDYIUSIS PUE JUBROYTUSIS UOU -y, 4 SU

L9°61 9T¥T 1ecI LTET 2491 3% 74 6L°0T wyl 6’6 8EYI 9yl +9°6C ¥8CI AD%

L9°0T 0L'6881 99°0 [4340] 060 66'6C £96T¢ 01'8C wi'L £86°0 SYTo LETT w10 ¥8 Jouyg

BLETN

suP€LT #x1°09L01 suf0TS *L¥6°0 #+L6'9 uf€9Y *C'S019 subL'1S suPS8'8 *x0Eh'8 su970°0 «020°0 w€10°0 14! LBATIND

’ . . . 5 " g o q 2 . 5 g auf 1o

0191 «0'€€09 #xC6°011 su60L’0 #xCV'0 sub6'€€ #xL'169C1 #x19°CT1 sulT0°9 #%C07'8 #xLTY] #%66'1C1 #7091 4! eADIND

. . . . . . . . . . . . . (1e2K)

9T'I¢ 0°SL8Y SN ¥L6°0 66'¢ S1°0T 062201 S8°6¢ 0SS°I1 066'L €10 £9¢€°0 $89°0 9 Yooet

#xL0°€O1T  #xT'SLSO8T  #xL9°9TET  #xSLOEE  #xbELIE] #xL9°TO61  #xT'ETSOVT  #xSTTEIL %9786 #xL8E'ITTI  «SOTO su€00°0 suC90°0 I ELDN
(3) wyBm (eup) (3) JySrom

PEIH/PRS  IN/PEH Uy ?.o__\c pPRIK PEIH/PRS  A/PEIH [PuI ?w__\: oA_M._nve oWMW«M yuepd/ydwiN juedpmpy UONBLIBA

spuesnoy |, PRIA el spuesnoy |, PRIA PRI IEI0L a p jo

ERRLTIN

jaed pakeads 1oy daenbs ueapy

jaed pakerdsun oy axenbs ueapy

AP\ oD A0 L5 (RS mfen ) (0 € R Brfer® srd iy g 0

VAV 2} 03 JEAYM JO SOUI| PIOUBAPE PUE SIEAD[ND G JO UOEN[BAD SOUB)SISAI I0f QOUBLIEA JO SISA[RUR PauIquio)) *[ dqe L,

A




Olyoe 5 0lS ;n 555 005 5 Wb pliS sy gad slins slaSile (Gammlin .Y Jgutor

Table 2. Mean comparisons for number of RWA adult / plant and nymph / plant and damage
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rate of 15 cultivars and advanced lines of wheat.

Cultivar or line Adult / plant Nymph / plant Damagerate
Mahdavi 5.62+0.24 A 6.25+0.21C 554+0.08 A
Ghods 2.87+0.13B 456+0.13 CD 2.36+0.11 DE
Rowshan 271+0.17B 3.82+0.29 DE 467+0.07B
M-73-4 1.40+0.09 C 131+0.09F 1.75+£0.03E
M-73-18 146+0.12C 3.88+0.62 DE 1.80+£0.03E
M-73-19 254+ 0.11B 3.07+0.11 DEF 419+ 0.06 B
Alvand 1.25+£0.08 C 2.59+0.19 DEF 461+0.04B
Barkat 282+0.10B 3.56+0.34 DE 2.63+0.26 D
Shotordandan 3.05+0.04 B 3.18 +0.26 DEF 3.62+0.08 D
M-75-7 1.69+0.14C 2.59 +0.05 DEF 540+0.11 A
M-75-10 2.67+0.16 B 1353+0.44 A 2.79+0.47CD
M-78-7 2.87+0.15B 1.66+0.11 EF 1.75+0.04 E
M-78-14 537+0.05A 3.21+0.32 DEF 451+0.09B
M-78-19 532+0.10 A 894+042B 436+0.12B
M-78-20 2.70+0.20B 1349+0.53 A 3.04+0.07C

In each column, means with the same letters are not significantly different using Duncan’s multiple range test at 0.01
probability level.

S gy gad 4 enslie (Sls ke (Sten ol ¥ g
Table 3. Correlation coefficients among RWA resistance variables.

Damagerate Adult / plant Nymph / plant
Nymph / plant 0.029 ™ 0.245" 0.029 ™
Adult / plant 0.378 " 1.00
Damage rate 1.00

ns, *, **: non significant and significant at 0.05 and 0.01 probability levels, respectively.
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Table 5. Mean comparisons of yield and yield components for spraying against RWA.

. . Thousands
Spraying Total yield vidd ker nel Head/M? Seed/Head
(t/ha) (t/ha) .
weight (g)
Sprayed plot
(138061 368+016 245+011 3358+085 249.41+1238 27.38+0.82
325‘8’62’5“ plot 370+£020 203+012 3230+082 23053+1074 26.58=1.01
Sprayed plot
(1361.62) 1045:025 350008 4023+066 327.00+6.11 1803=0.18
Unsprayed plot 1008+026 3.84+048 3967+084 321.73+7.36 1843=0.19
(1381-82)
Sprayedplot 706+034 298+008 3690+061 28820+7.74 23.10+057
(combined analyss)
Unsprayed plot

: . 6.89+033 293+026 3598+0.67 276.13+7.71 2250+0.63
(combined analyss)

Means within each column comparing sprayed and unsprayed plots, was not significantly different using independent t-
student test for each variable.
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