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Evaluation of Resistance of Bread Wheat Cultivars to Russian Wheat Aphid
at Seedling and Stem Elongation Growth Stages
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Table 1. The used scales for evaluation of wheat cultivars resistance to Russian wheat
aphid in seedling stage based on leaf chlorosis and leaf rolling(Webster et al., 1987)

Score Leaf rolling S, S Score Leaf chlorosis bes 55,8
o%lﬂgﬁfﬂ-’w}}\'j‘j»f Hbaﬂ\fe\:f
1 <10% of leaves rolled 1 Healthy plant
a.\ﬂnﬁlﬁdf}:-\.ﬁjé\'—\" \Agﬂdj)déjbu}ua}uiﬁ:)jdu&
2 10-20% of leaves rolled 2 Prominent chlorosis spots
ooy Sy s Y ¥ NE GRRIATNE (RPN
3 20-30% of leaves rolled 3 < 15% chlorosis
P ING SRR S 2 b SUSS 5 S ) mlan Z0D-Y0 (65
4 30-40% of leaves rolled 4 15=25% chlorosis
odkoes S ) Ao ys Fr-0r Ay 355 sla &SI 5 Sy mlaw AYD-F1 (63
5 40-50% of leaves rolled 5 25-40% chlorosis
a.\ﬂ;gl.ﬁd?ﬂ-hﬁ))b'-?' Lad?ﬁch,.,Zf-—aaL;;))‘
6 50-60% of leaves rolled 6 40-55% chlorosis
au\:ﬁlﬂg}g M)b?'—\/' ugﬁch‘ﬂzab_\/~ ©3,)
7 60-70% of leaves rolled 7 55-70% chlorosis
ooy S do 55 Vs Sy o 7 0D-AB (5355
8 70-80% of leaves rolled 8 70-85% chlorosis
adﬁugf/\'/j& é?fd\:-)blia.ﬁfo\:f
9 > 80% of leaves rolled 9 Represents dead plants

u,»Lua- A4 Euwl.“a- 4.0.;4 10-V Sr}u.a 4.«;.;4 Y-y Sr}u.a =Y
1-2: Resistant; 3-4: Moderately resistant;

u,»\.u.:- -9 EJa.wb A= 0 SC}UU::\—F

1-4: Resistant; 5: Intermediate; 6-9: Susceptible

5-7: Moderately susceptible; 8-9: Susceptible
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Table 2. Analysis of variance for leaf and plant chlorosis and leaf rolling percentage on

wheat cultivars under infestation with Russian wheat aphid at seedling and stem
elongation stages

o) MS Sl o Sils

ol T S5 Ae) T S e ey TS s oo
S OV, s a Percent of leaf Percent of leaf Percent of plant

R e df chlorosis rolling chlorosis

Replication IS 2 27.540™ 5.520™ 28.08™
Cultivar Bl 23 113.178™ 225.197" 819.75"
Error slzdl 46 21.91 7.176 27.29
+Infestation at seedling stage el A0 53 ST+

++ Infestation at stem elongation stage

Ns and ** : Not-significant and significant at N G

the 1% level, respectively. 1Y Qo a3 Sl e 5 s frs b 55 7 4ns
o 50 10 15 20 z5
Nu  ————m———— +—:— ——————— e ————— e Fem e ———— +

Resool 11 ]
Mahdavi 23 -
Arvand 2 3
Chenak 8 [
Ghods 17 :
Kavir z0 :
Kaveh 19 !

radi 1 1
Atrak 4 :l :
Darabl s — !
Falat 16 1
Alborz 3 — ]
Bolani 5 :
Niknejzd 24 :l !
Zagros 12— [
Tabasi 15 :
Scrichtokhm 13 — !
Sholeh 14, = L
Panjamoo o —
Roshan 10— ]
Marvdzsht 22 — !
Bayat 5 1
Karajl 18— :
Karoon 21 \:.r

A3 5 (S ko o ys Slio plal (sl ab 5 4 ot Sl oslizal b a0 sty 05,8 ) IS
opalS o o 53 gy b b STy 8 5 )
Fig. 1. Classification of wheat cultivars using cluster analysis based on leaf chlorosis

percentage and leaf rolling percentage under infestation with Russian wheat aphid at
seedling stage

Yy



MQ‘;JJJTJA;

WAL Jlo o) o5led O¥5-) Al " 3 9 Jlgi (881554 dlxa”

)5‘9)'3}1{4'.0):&&45‘)3(&(5)\‘2&@M{U&A—\‘Jj.,\q-
Blo Oy sb dlo o (S5 0T 130l8 55 ) Lo 5 omalS alo o 53 (s

Table 3. Mean comparison of leaf and plant chlorosis and leaf rolling percentage in wheat
cultivars under infestation with Russian wheat aphid at seedling and stem elongation

stages

Blo 0s b gb Al o ST

Stem elongation stage

ol A e ST
Seedling stage

Plant chlorosis ol ;, )5 Leaf chlorosis <, S

Leafrolling 8, oy

NEY NN o o W o yos oy oy
Cultivars Percent Score Percent Score Percent Score
Azadi 0.68 12.50i 2.00 12.47Im 3.40 17.97h
Arvand 2.75 46.67bc 2.33 18.47ijK 3.75 24.55¢efgh
Alborz 1.38 28.50efg 1.00 5.61n 4.85 36.83ab
Atrak 3.08 50.94bc 1.33 7.31n 4.10 20.92fgh
Bolani 3.42 56.03b 2.67 23.31efghi 5.19 41.89a
Bayat 0.82 13.28i 2.33 19.42hij 4.55 28.92bcdef
Panjamoo 1.36 27.22¢fgh 3.00 23.13efghi 473 31.40bcde
Chenab 1.36 20.22ghi 2,00 14.25kl 4.77 30.50bcde
Darabl 3.00 52.07bc 1.67 9.33mn 4.90 35.11abed
Roshan 2.28 27.41efgh 2.67 22.56fghi 4.87 30.33bcde
Rasool 3.50 56.33b 2.00 17.38jk 423 25.10efgh
Zagros 2.25 4417cd 3.67 31.64b 4.65 29.78bcde
Sorkhtokhm 1.85 33.79¢f 3.00 25.67cdef 4.83 34.53abed
Sholeh 4.42 65.17a 3.33 29.94bc 4.68 34.56abcd
Tabasi 1.12 12.751 3.33 28.39bed 4.81 30.92bcde
Falat 1.78 25.54fgh 1.33 7.43n 4.92 31.72bcde
Ghods 2.69 35.83de 2.00 16.00jkl 4.52 31.56bcde
Karajl 0.89 20.81ghi 2.33 19.67ghij 5.11 35.97abc
Kaveh 0.95 18.50hi 3.00 21.33defgh 3.47 19.42gh
Kavir 0.73 16.00i 2.00 13.50klm 3.69 26.78defg
Karoon 3.42 56.33b 4.67 4131a 423 27.22cdefg
Marvdasht 2.75 46.85bc 3.00 25.58defg 4.93 30.83bcde
Mahdavi 2.15 26.72efgh 233 17.45ik 3.98 25.00efgh
Niknejad 3.25 52.45bc 3.00 28.03bcde 4.93 41.42a
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Table 4. Correlation coefficients of studied traits in wheat under infestation with Russian wheat aphid at seedling stage(n-2=22)

IR PRERNR oy Aoy S dsb SOy s Al Job i O35 dmlie ol s pnals wbOrayy o8, s I8

o390k iy
Dry Tiller Fertile Peduncle  Peduncle Spike Spike Spikelet Grain Grain Leaf
Traits lio weight number tiller length diameter length weight number number weight chlorosis
per spike  per spike
Leaf chlorosis 55 -0.01™ 0.08 ™ =0.06 ™ 0.01™ -0. 48" -021™  -0.03™ -0.48" -0.34™ -0.22™
Leaf rolling &, Sy 025™ 0.04™ -020™  -0.08™ 0.01™ 0.05™  -0.28™ -0.12™ -0.23™ 0.13™ 0.15™
Lyl 3 (8l 04 s 5 0al®) So JT Al o (gl yuiS6 L okis 5 5Lps = b 53 oS pl6 ) Calibes Sl (g1 bl 4 325 =0 U g
CGJ‘)(jJ}JT(J&)j)}ST)J)}JT
Table 5. Analysis of variance for different traits in wheat cultivars in split split plot design with infestation stage (seedling and stem
elongation), infestation circumstances (infestation and non-infestation) and cultivar factors
MS) Sl e xS
wryy W00 05s diwpoab el a0 i J b EGRE IS dsb b ey Ao arty ol S 05
©3T s o
df. 50 Grain Grain Spikelet Spike Spike Peduncle Peduncle Fertile tiller Tiller Dry
SOV, S weight number number weight length diameter length percentage number weight
==& per spike  per spike
Rep. NS 2 0.036™  22.142™ 3.087™  0.043™  148.12"™ 0.060™ 59.096™  123.68™ 0.405™ 0.160™
Infestation Stage (S) SofTd=p 1 0.001™  130.371° 6.450" 0.019™  251.33™ 0.020% 36.822™  959.77" 2.446" 1.520"™
Error a ) 0.002 2.434 0.171 0.005 150.08 0.022 46.507 6.86 0.029 0.109
Infestation,control(IC) S ATlls ] 0.429™ 164968 11.818"  0.192" 115.70™ 0.154™ < 13160.9007 3071.26" 0.215™ 0.899"
S x IC ST ox STl | 0.001™ 1303717 64507  0.017™  251.33™ 0.020™ 36.822™  959.76™ 2.446™ 1.520™
Error b L 4 0.007 3.950 0.221 0.006 101.16 0.032 95.571 304.03 0.427 0.070
Cultivar(C) Bl 23 0.8017 180.642"  25.174"  0.156"  446.89" 0.01927772486.980"  3067.92" 1.1277 0.650"
CxS ST axolyl 23 0.095"  30.811" 7.8747  0.0317 17277 0.074™ 418.034"  268.64" 0.148" 0.143™
C xIC ST Bl iyl 23 0.1577 985677  10.077"  0.0917  150.30" 0.102"  1534.480"  973.34" 0.296" 0.440"™
CxICxS ST d ox s JTxelyl 23 0.095"  30.811" 7.8747  0.0317 172777 0.074™ 418.0347  268.64" 0.148" 0.143™
Error ¢ L 184 0.018 6.081 2.433 0.005 87.92 0.028 59.545 108.22 0.081 0.033

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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Table 6. Mean comparison of studied traits in wheat under infestation with Russian wheat aphid at seedling and stem elongation stage

;;)T«Bf S50 O Al 3 &ls el sl o O Al Jsb JQU{JE} JQ\.L;J}la ay Ao ys doy Sl oSas 35
iy ST
Infestation stage 50 Grain Grain Spikelet Spike Spike Peduncle Peduncle Fertile Tiller Dry

weight(g) number number weight(g) length(mm) diameter(mm) length(mm) tiller (%) number weight(g)
per spike  per spike

Seedling ol 1.03a 12.57b 0.46a 65.72a 1.44a 54.83a 63.66b 1.77a 1.53a
Stem elongation sl ous s b 1.03a 12.87a 0.482a 63.85a 1.45a 55.55a 67.31a 1.59b 1.38a

t-Studento g 5T abw s 4 J 28 sl 5 5 (Lo O o gl 5 el s b b (ST Calise Jorlpn 53 0l (o) 3550 Sl (5 0ls sl -V U sl
Table 7. Mean comparison of studied traits in wheat under infestation with Russian wheat aphid and non-infestation (control) at different

i growth stages (seedling and stem elongation) using t-student test
% Mean infestation 5 )7 . SLe Mean infestation ST Kta
2 N JS Sl i sk : JES alods b do :
\% Traits —ls Control Stem elongation Control Stem elongation
3 Dry weight (g) eSis 03 1.510 1.543 -0.302‘:S 1.510 1.252 3.089"
: Tiller number ay Sl 1.655 1.895 -2.026 1.655 1.526 1.300™
Fertile tiller (%) oalemy ke 68,748 58.566 1.668™ 68.748 65.867 0.552™
Peduncle length (mm) S dsb 61,960 47.713 2.839" 61960 49.142 1.971°
Peduncle diameter (mm) ISl s 1.423 1.453 -0.530™ 1.423 1.487 -1.183™
Spike length (mm) Al Jsb 65.422 64.355 0.376™ 65.422 62.909 0.977"
Spike weight (g) dew0js 0495 0.470 0.405™ 0.495 0.465 0.617™
Spikelet number per spike  aliw 53 axxlin slis 12.621 12.625 -0.007™ 12.621 13.113 -0.840™
Grain number per spike i 53wl sl 13.661 10.794 2.009" 13.661 13.496 0.101™
50 Grain weight (g) als0r 03 1.067 0.985 0.935™ 1.067 0.994 0.791™

ns and * : Not significant and significant at the 5% probability level, respectively. IOzl o )3 515 e 5 13 xS 4 418
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