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Pl =m+a+aa

P2=m-a+aa

Fl=m+d+dd

F2 =m + d/2 +dd/4

BC1 =m+ a/2 + d/2 + aa/4 + ad/4 + dd/4

BC2 =m - a/2 + d/2 + aa/4 — ad/4 + dd/4

F3=m + d/4 + dd/16

BS1=m + a/2 + d/4 + aa/4 + ad/8 + dd/16

BS2 =m - a/2 + d/4 + aa/4 + ad/8 + dd/16
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Table 2. Mean, standard error and variances of traits in different maize generations

Yo

(Ae)2) ol (Sl Solon S350y (e 5 la I3l )3 59 Qe
Final symptom (%) AUDPC ELISA OD
ST s PR, STy oSk s oSNl s oSN bls
Experiment Generation Number of plants Disease incidence Mean Variance Mean Variance Mean Variance
18 84.72+1.69 a 51.39 2131.11+64.8 a 75717.81 0.581+0.02 a 0.0075
_ P2 18 16.7 0.83+0.45 d 3.68 5.83+3.1d 180.15 -0.036+0.005 d 0.0006
(¥aY) w5 Fl 28 50.0 8.21+1.87d 98.54 155.63+£39.7 d 44266.49 0.057+0.036 d 0.0249
Greenhouse (2013) F2 176 56.8 26.28+2.41 ¢ 1027.79 588.47+559 ¢ 550560.68 0.134+0.016 ¢ 0.0475
BCl1 18 71.7 47.2848.61 b 1335.86 1031.33+198.0 b 705725.38 0.342+0.066 b 0.0801
BC2 18 50.0 7.50+2.22d 88.97 172.08+51.0d 46847.24 0.066+0.040 d 0.0301
s PI 26 100 95.15+0.89 a 20.86 1883.94+33.8°a 29808.23 0.657+0.008 a 0.0017
5. _ P2 26 154 0.96+0.48 d 6.04 6.73+3.3d 295.88 0.005+0.011 d 0.0037
(O¥ar) S8 Fl 46 32.6 8.48+2.06 d 195.41 195.16449.1 d 111215.95 0.038+0.016 d 0.0120
2 Greenhouse (2014) F2 132 47.0 30.1743.19 ¢ 1344.37 589.27+69.8 ¢ 643529.02 0.243+0.025 ¢ 0.0835
k) BCl 38 68.4 51.53+6.51b 1613.39 1078.55+145.6 b 806541.01 0.380+0.051 b 0.1016
a BC2 30 23.3 5.17+2.12d 135.32 79.92435.0d 36933.40 0.032+0.020 d 0.0126
fﬂ Pl 25 84.0 57.80+7.2T a 1300.17 2565.00+353.0 a 3116145.83
3 P2 22 227 3.18+1.63d 58.44 129.55+65.3d 93906.93
ip \WAY 45 F1 28 85.0 10.36+1.31 cd 48.02 560.36+71.3 cd 142531.35
n Field (2013) F2 250 40.4 23.01+1.89 ¢ 989.05 994.16+87.9b ¢ 1933473.59
3 BCl1 21 61.9 41.6748.31Db 1450.83 1569.05+334.0 b 2343994.05
e BC2 25 13.6 1.80+1.11d 31.00 97.00+59.7 d 89391.67
__%' PI 44 100 90.89+1.16 a 59.36 1985.06+37.6 a 62376.97 0.627+0.011 a 0.0053
_ P2 44 159 0.91+0.33 e 4.97 6.36+2.3 f 243.45 -0.011£0.008 d 0.0028
o _ Fl1 74 39.2 8.38+1.45¢ 156.92 180.20+33.9 ef 85303.04 0.044+0.015d 0.0155
1S (¥ay-ay) 48 F2 308 52.6 27.94+1.94 cd 1163.24 588.81+43.7 cde 588438.01 0.180+0.014 ¢ 0.0656
B Greenhouse F3 622 47.6 29.27+1.41 cd 1237.46 639.99+31.9 bed 635018.28 0.368+0.040 b 0.0934
2 (2013-2014) BCl 56 71.4 50.16£5.17 b 1502.28 1063.38+116.5b 761210.59 0.045+0.019d 0.0189
N BC2 48 333 6.04+1.56 ¢ 116.98 114.48+29.4 f 41766.74 0.627+0.011 a 0.0053
N BS1 50 58.0 43.58+5.51 be 1522.78 980.70£129.2 be 835787.00 -0.011£0.008 d 0.0028
% BS2 128 32.8 15.23+2.32 de 691.68 314.43+51.5d ef 340318.27 0.044+0.015d 0.0155
a Pl 69 942 78.90+3.30 a 753.06 2195.18+132.8 a 1218111.14
e P2 66 18.2 1.67£0.59 f 23.33 47.42422.6d 33924.03
_ Fl1 102 52.0 8.92+1.11 ef 127.04 284.56+35.5 cd 128823.32
(4550 5 68 Lo tolesT S 5 F2 558 47.1 25.73+1.39 cde 1089.32 770.42+46.9 be 1229368.96
Combined experiments F3 622 47.6 29.27+1.41 bed 1237.46 639.99+31.9 bed 635018.28
(Greenhouse and field) BCl 77 63.8 47.84+4.38 b 1483.48 1201.29+125.8 b 1219102.28
BC2 73 26.0 459+1.11f 90.80 108.49+27.9 cd 57131.38
BS1 50 58.0 43.58+5.51 be 1522.78 980.70£129.2 b 835787.00
BS2 128 32.8 15.23+2.32 def 691.68 314.43+51.5cd 340318.27

Means with different letters in each column are significantly different. Ayl s gre O O g 53 Sogline 35 (5115 (sl S0ke
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Table 3. Scaling tests for analysis of the adequacy of additive-dominance model

orbie 0557 =l (e s$ ol
Scaling test ~ Final symptom AUDPC ELISA OD
A 7.868™ -77.160™ 0.065™
B -1.410™ -115.000™ 0.057™
C 4.524™ 269.960™ 0.019™
D -14.970™ -1223.480%* -
S2A 89.223 82246.747 0.007
S2B 6.574 4907.461 0.002
S2C 47.484 58470.403 0.004
S2D 50.908 43315.341 -

.J@GJJE)'}ZSZ‘)|J‘;MJ:;)M)J‘JL«}‘CJG.«)J)‘J‘;#A%‘;Q:HSJ**

** and ns :

respectively, S? : variance of scales
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Significant at 1% probability level and not significant,
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Table 4. Estimation of mean and genetic components and standard error in three and six parameters models for
different traits related to Maize Iranian mosaic virus resistance

Model m d h i j 1 i ™/
] ] ] Greenhous experiments

Sis I 44.30£1.877 43.60£1.96™ -36.29+4.28™ - - - 0.999 -0.83
e oDl Wighted il 32.75+8.92" 44.60+2.05™ -7.33£31.08™ 12.8449.02™ 9.08£16.08"  -16.86+24.17™ 0.993 0.16
Final st I 42.51+3.22" 42.07+3.50” -33.90+6.94” - - - 0.999 -0.81
symptoms Unwighted 11 288141226 43454455 2.07439.81™ 16.35£12.76™  -11.00£19.92™  -22.00+31.19™ 0.983 -0.05
S I 953.0+38.037  948.1+38.76" -784.3+82.88™ - - - 0.992 -0.83
e M’é‘ Wighted I 749.1£165.7" 979.9+41.84" 314.6£575.1™  237.6£167.5™  -195.7£296.9™  -251.1+448.6™ 0.772 -0.32
i“ag;é‘i s I 923.7+62.14™ 928.7+67.59" -750.9£133.9” - - - 0.864 -0.81
Unwighted il 673.0228.9™  960.5+84.90" -132.24743.4™  308.9+238.3™  -253.9+371.9™  -351.3+582.5™ 0.475 0.14
S I 0.31120.008"  0.319£0.009" -0.256+0.017" - - - 0.999 -0.81
Jr. Wighted I 0.207+0.011" 0.319+0.001" 0.0560.027™ 0.10120.011™ - -0.2200.017" 0.993 0.18
ELISA OD S I 0.31620.012"  0.320£0.012” -0.25740.023" - - - 0.999 -0.80
Unwighted il 0.205+0.013" 0.320+0.002" 0.064+0.030™ 0.103+0.013™ - -0.225+0.019™ 0.991 0.20

Field and greenhouse experiments
s I 39.31+1.47%F  37.801£1.61%%  -30.144£2.67%* - - ) 0.998 -0.80
e e Wighted il 33.82+6.34* 37.8442.42%% -12.51£21.44™  5.85+6.52™ 5.18+11.59™ -12.34+16.42"™ 0.996 -0.33
Final S I 38.96+2.05%%  37.674£2.23%* 29.2244.42 %% - - - 0.997 -0.78
symptoms Unwighted )| 30.9248.83%  37.41%327%* -5.65+28.70™ 8.9949.20™ 2.08£1436™  -16.11x22.49™ 0.989 -0.15
S I 620.0£53.6°  960.7297.37 -693.5+158.8" - - - 0.161 0.72
e M’é‘ Wighted I 598.5+89.4” 1055.24254.4 -402.7£312.6™ 369.1+310.3™  76.6£599.0™ -413.24821.7™ 0.971 -0.38
‘5;\“5];;6““ S I 626.1+68.7" 1009.1£107.4™  -725.4£212.9 - - - 0.623 0.72
Unwighted I 572.5+99.8"  933.9+262.9" 314.9+408.8™  468.3+400.3™  -200.4624.8"  -436.6£978.4™ 0.631 -0.34

I3 sma e g Lo )30 5 Aoy ) J‘A}‘C)L—NJD)'D@&T‘:;;q:ns}‘**&*

* **and ns: Significant at 5% and significant at 1% probability levels and not significant, respectively
Sl 1 e 1 e x e 1] e x il S stk ol St ee S Shhe sl id ¢ SKle m
Sl i Jae Tl e el y aw Ja ]

m: Mean; d: additive effect; h: dominant effect; i: additive x additive effect; j: additive x dominant effect; 1: dominant x dominant effect; x2 : Chi square value.
I: Three parameters model; II: Six parameter model.
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Table 5. Variance components, heritability and dominance ratio for different traits related to Maize Iranian mosaic virus resistance in
greenhouse and field conditions

S5 gl T oS 5
Combined greenhous experiments

a5 G Gl le)T S 5
Combined greenhouse and

e D3 Sl 550 s s 4 S slie (K55 250

field experiments

. . > ) e . > ) e
Ll |51 e Sl
T s Solow S350 i Solo LS 0
Variance and heritability Sk Zilys s Wbyl Variance components Final symptoms AUDPC Final symptoms AUDPC
Environment Vi=
b s 05552P,+0.255%P,+0.55F, 94.54 58306.63 257.6 377420.5
Additive (A) sl V= 28?F,-S?BC;-S2BC, 707.22 373898.69 604.4 1182504.3
Dominance (D) oJde  Vp=S2BC+S2BC,-S?F,- Vg 361.48 156232.70 227.3 -330555.8
AxD o x il Vap=0.5(S2BC,-S?BC)) -692.65 -359721.93 -696.3 -580985.5
Dominance ratio C":':JL’G 4-,>  Dominance ratio = (4VD/ 1.01 0.91 0.87 0.75
) v . . . .
General her. 35 2RS35 h’b = (Va+Vp)/(Va+Vp+VE) 0.92 0.90 0.76 0.80
Specific her. o s & pdils b = Vu/(Va+Vp+Vi) 0.61 0.64 0.55 0.63
GGMG?JJSTQL;M;)}:UQLA;TP Slae uiw—? Jsd>
Table 6. Correlation between traits in field trial with artificial infection
kg)uﬁg;éfiﬁ&*ﬁxjch.u ﬁﬁtu:)l J}\itu:)\ @:Jflf

Field experiment @las e SiolejT AUDPC Plant height ~ Ear height  Silking

Final symptoms <l e 0.99 -0.66 -0.60 0.35

AUDPC Solen Ll (Gomta 5 el -0.67 -0.60 0.34

Plant height Gy gl 0.85 -0.32

Ear height I ¢l -0.41

Correlation coefficients are significant at 0.0001 probability level.
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