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Genetic Analysis of Resistance to Races of Magnaporthe grisea the Causal
Agent of Blast Disease in some Iranian Rice Cultivars
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Table 1. Some important characteristics of rice genotypes used in the experiment and
their origin

55 4 STy slos ¢l Loy s Shes ) Sy 3ldas
Solew odd sy J5 Sk «ls e 006
Genotype Origin DRB GT GC AC (%) GY PH FL
(tha!)  (cm)

Neda Sangtarom/Amol3 R 53 72.6 26 7 120 69
(Iran)

Dasht IR24/Amol 1 R 6.1 59.1 25 7 119 75
(Iran)

Domsiah Local (Iran) S 4.1 63.9 23 3 170 73

SHZ-2 China R 4.8 63.2 21 6 120 74

Ahlami tarom  Local (Iran) S 4.8 58.6 22 3 160 63

DRB: Response to Blast Disease; GT: Gelatinization Temperature; GC: Gel Consistency; AC: Amylose
Content; GY: Grain Yield; PH: Plant Height; FL: Days to 50% Flowering.
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Table 2. Analysis of variance of different traits related to blast resistance in parental rice cultivars against different races of the pathogen
used in a 5x5 diallel experiment

Mean squares il o 5:55ka

Race IA-90 i3 Race IC-26 i3 Race IC-25 i3 Race IA-89 I3

-, Sppae Sl Sl S Kot Kol ek Sl Kol Sake Soly Kol

e B slasls 4 S glin (S5 4

O ks o 3T oJ}.‘T c.:))T a:_,JT e:_,JT

S.0.V. df. DLA LS LN DLA LS LN DLA LS LN DLA LS LN
Replication 3 0.73 0.23 0.54 0.05 0.63 0.24 0.34 0.58 0.46 0.71 0.25 0.81
Genotype 4 36.60" 10.86"  15.027 6.49" 3317 4677 34407  17.107  13.60" 17.40" 4717 772"
Error 8 0.44 0.23 0.23 0.28 0.18 0.15 1.04 0.38 0.28 0.64 0.11 0.45
CV% 28.05 37.03 30.70 49.30 54.80 42.71 45.50 42.30 34.30 46.50 37.40 46.50
R’ 0.98 0.96 0.97 0.92 0.91 0.94 0.94 0.96 0.96 0.93 0.96 0.45

* and **: Significant at 5% and 1% levels of probability, respectively. WARYANS RN Tl 53 s 5 4 T

DLA: Diseased Leaf Area; LS: Lesion Size; LN: Lesion Number.
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Table 3. Mean comparison of different traits related to rice blast resistance in parental rice cultivars and corsses against different races of
the pathogen used in a 5x5 diallel experiment

WAY Jle o o)led (Ya-) d” 50 9 g8 (8315 dlxa”

Race IA-90 15 Race IC-26 i3 Race IC-25 15 Race IA-89 i3
o Sl Solaws & Sojlul Sl 5 alaw Sojlul Sl E ke Kol Sl
(S 5 cp ) e i3 o3 T 03T o3 iT 03T
Crosses/genotypes DLA LS LN DLA LS LN DLA LS LN DLA LS LN
(%) (mm?®) (%) (mm?®) (%) (mm®) (%) (mm?’)
Neda 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
Neda/Dasht 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0 0.0 0.08 0.0 0.0
Neda/Domsiah 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.0 0.0 0.07 0.0 0.0
Neda/SHZ2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
Neda/Ahlamitarom 0.3 0.0 0.0 0.0 0.0 0.0 0.08 0.0 0.0 0.90 1.2 0.6
Dasht 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0 0.0 0.07 0.0 0.0
Dasht/Domsiah 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0 0.0 0.60 0.7 0.5
Dasht/SHZ2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
Dasht/Ahlamitarom 0.2 0.0 0.0 0.2 0.0 0.0 0.30 0.0 0.0 0.60 0.3 0.2
Domsiah 4.1 2.3 3.1 2.6 2.1 2.5 3.60 1.8 34 3.30 2.1 52
Domsiah/SHZ2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0 0.0 0.03 0.0 0.0
Domsiah/Ahlamitarom 5.7 2.5 4.4 42 2.2 33 4.10 2.2 4.5 5.20 2.1 2.2
SHZ2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0 0.0 0.05 0.0 0.0
SHZ2/Ahlamitarom 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
Ahlamitarom 7.8 4.2 4.8 2.8 1.8 2.0 7.60 5.5 43 5.20 2.5 2.7
LSD (1%) 1.6 0.8 1.44 0.92 0.6 0.7 1.90 1.02 1.7 1.6 1.2 1.6

DLA: Diseased Leaf Area; LS: Lesion Size; LN: Lesion Number.
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Table 4. Analysis of variance for combining ability of different traits related to rice blast resistance in parental rice cultivars and corsses
against different races of the pathogen used in a 5x5 diallel experiment

Mean squares Sl o SGka

5.

3 Race IA-90 15 Race IC-26 i3 Race IC-25 15 Race IA-89

9 e Spphe St Kol Spake St ol Spake Kol ol ek Sojlul Kk

3 . _ - - —

‘2 Q\j:,jtw &al;] ] o3l o3l o34l

3 S.0.V. df. DLA LS LN DLA LS LN DLA LS LN DLA LS LN

_4 Replication 2 0.04 0.18 0.39 0.02 0.02 0.01 0.92 0.11 1.10 0.25 0.27 0.24

- Crosses 14 18.60** 5.10%*  8.90** 5.60%*  2.10** 3.70%*  15.40%* 6.90*%*  8.60**  10.70** 2.50%* 7.40%*

¢ GCA 4 43.60%*  11.10**  19.90%*  12.10%*  4.70** 7.90%*  34.40%*  14.60** 19.30**  26.40%** 6.50%*  16.20%**

] SCA 10 8.90%* 2.70%*  4.50%* 3.10%*  1.10%** 2.00%* 7.80%* 3.90%*  4.40%* 4.40%* 0.86** 3.90%*

R Error 28 0.51 0.13 041 0.16 0.06 0.09 0.69 0.21 0.53 0.50 0.28 0.05

3 GCA/SCA - 4.90 4.11 4.42 3.90 427 3.95 4.41 3.74 4.39 6.00 7.56 4.15

; 8 %a (%) 63.20 58.70 61.30 57.40 59.10 57.80 61.20 56.50 61.80 68.80 78.40 60.50

= 3% (%) 36.80 41.30 38.70 42.60 40.90 42.20 38.80 43.50 38.20 31.20 21.60 39.50
cv 58.60 59.60 78.60 62.10 62.30 58.40 80.10 71.30 90.50 65.70 89.40 86.30
Mean 1.20 0.60 0.82 0.66 0.40 0.52 1.10 0.64 0.81 1.10 0.58 0.82
R2 0.95 0.95 0.92 0.95 0.94 0.95 0.92 0.94 0.89 0.92 0.82 0.88

e uilyls 55T 408 % ¢ sl il 3557 510 2 f o 4 o3t (G pds oS 5 Sl e 5 K0ks o : GCA/SCA 6/ Jlaz! gl 03 Sl x
**: Significant at 1% probability level; GCA/SCA: ratio of gca/sca; & %4: additive variance; § °p: non-additive variance.

DLA: Diseased Leaf Area; LS: Lesion Size; LN: Lesion Number.

fYY



B> 7 b 5o Cadl solay Jolo Calisee glasl3 Jilae 53 Conslia b L o Calitee Dlio 1 80 3 lls pB)) o308 5 S 5 2051 2 0 st
oxd

Table 5. Estimation of general combining ability of different traits related to rice blast resistance in parental rice cultivars and corsses
against different races of the pathogen used in a 5x5 diallel experiment

e B Slaal3 & Canglie (S5 4 25

Race IA-90 15 Race IC-26 i3 Race IC-25 i3 Race IA-89 i3
S 5 ol oS3 o510 S sl 5 o RSP oS3 sl 5l S o5l S sl 5 o RSP oS sl
UJ-"U‘} 9 CG)\ BJ}ST oJ)JT eb)y\- oJ)JT
Parental cultivars DLA (%) LS (mm?) LN DLA (%) LS (mm?) LN DLA (%) LS (mm?) LN DLA (%) LS (mm?) LN
Neda -0.98" -0.517 -0.70" -0.57" -0.34" 045" -0.88" -0.54" 0.7 -0.77" -0.337 0.6
Dasht -1.00" -0.51" -0.70" -0.53" -0.34" -0.45" -0.86" -0.54" -0.7" -0.72" -0.36" -0.6"
Domsiah 0.94™ 0.49™ 0.79" 0.79™ 0.54" 0.75" 0.71" 0.29" 0.9" 0.86" 047" 1.07
SHZ2 -1.04" -0.51" -0.70" -0.56" -0.34" -0.45" -0.90"" -0.54" -0.7" -0.90"" -0.50" -0.7"
Ahlami tarom 2.10" 1.04™ 1317 0.87"" 0.87" 0.60" 1.90" 1.34™ 1.2 1.53" 0.73"" 0.9"
SEg(i) 0.14 0.07 0.12 0.08 0.05 0.06 0.16 0.09 0.14 0.14 0.10 0.14
SE[g(i)-2(j)] 0.22 0.11 0.20 0.12 0.08 0.09 0.26 0.14 0.22 0.22 0.16 0.22

e s 35T 18 7D 8 I sl 255718 %A e s 4 o gms 8k S Dl pr ik s GCA/SCA €Y Jlaz! gelans 55l ime %
**: Significant at 1% probability level; GCA/SCA: ratio of gca/sca; & 2,: additive variance; & *p: non-additive variance.

DLA: Diseased Leaf Area; LS: Lesion Size; LN: Lesion Number.
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Fig. 1. Regression of Wr to Vr for number of lesions and diseased leaf area of parental
cultivars for %ene distribution and degree of dominance

1: Neda, 2: Dasht, 3: Domsiah, 4: SHZ
area against race 1A-90.
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Table 6. Estimation of specific combining ability of different components of rice blast resistance in parental rice cultivars and corsses
against different races of the pathogen used in a 5x5 diallel experiment

Race TA-90

Race IC-26

Race IC-25

Race TA-89

:lj.i :\j.? ;\}3 :l'}'
o o RAPIR oS sl & o RPN oS sl o o RPN oS sl 5 KPR oS sl
(BW 5 21y s 55 o3 4T o3 JT o3 T 03T
Crosses/gen. DLA (%) LS (mmz) LN DLA (%) LS LN DLA (%) LS LN DLA (%) LS LN
(mmz) (mmz) (mm2)

Neda 0.75 0.43" 0.58" 047 0.29" 037 0.717 0.45 0.58 0.46 0.07 0.42
Neda/Dasht 0.77° 0.43" 0.58" 0.44" 0.29° 0.37 0.69 0.45 0.58 0.51 0.11 0.40
Neda/Domsiah -1.10° -0.58" -0.91° -0.88" -0.59" -0.82" -0.85 -0.38 -1.02° -111” -0.72" -1.20°
Neda/SHZ2 0.81° 0.43" 0.58" 0.47" 0.29° 0.37 0.73 0.45 0.58 0.59 0.25 0.50
Neda/Ahlami tarom -1.30" -0.70" -0.83° -0.49" -0.25" -0.29 -2.00° -1.43" 1.30° -0.91 0.22 -0.55
Dasht 0.79° 0.43" 0.58" 0.41° 0.29° 0.37 0.67 0.45 0.58 0.43 0.14 0.39
Dasht/Domsiah -1.20" -0.58" -0.91° 091" -0.59" -0.82" -0.90" -0.38 -1.02° -0.62 -0.02 -0.72
Dasht/SHZ2 0.83" 0.43" 0.58" 0.44" 0.28" 037 0.71 0.45 0.58 0.54 0.28 0.49
Dasht/Ahlami tarom -1.30" -0.70™ -0.83" -0.36 -0.25" -0.29 -1.85" -1.43" -1.03" -1.29" -0.65 -0.94
Domsiah 0.93" 0.68" 0.63" 0.37" 0.517" 0.52" 1.10° 0.61 0.72 0.49 0.52" 0.30
Domsiah/SHZ2 -1.12° -0.58" -0.91° -0.88" -0.59" -0.82" -0.86" -0.38 -1.02° -1.01" -0.55" -1.12°
Domsiah/Ahlami tarom 2.49" 1.03™ 2.08" 2317 1.78" 1.93 0.41 -0.07 1.60" 1.75" 0.26 244"
SHZ2 0.87 0.43" 0.58" 0.47" 0.29° 0.37 0.75" 0.45 0.58 0.79 0.42 0.58"
SHZ2/Ahlami tarom -1.40" -0.70"" -0.83" -0.49" -0.25" -0.29 -2.10° -1.43" -1.30° 1717 -0.81° -1.04"
Ahlamitarom 1.517 1.10™ 0.42 -0.95" 0.44 -1.05" 276" 2.18" 1.20" 1.80° 0.49 0.05
SE[s(i, i)] 0.28 0.14 0.25 0.16 0.10 0.12 0.33 0.18 0.29 0.28 0.21 0.28
SE[s(i, )] 0.35 0.18 0.32 0.20 0.13 0.15 0.42 0.23 0.37 0.36 0.26 0.36
SE[s(i, 1)-5( ,j)] 0.38 0.19 0.34 0.21 0.13 0.16 0.44 0.24 0.39 0.38 0.28 0.38
SE[s(i, i)-s(i ,j)] 0.54 0.27 0.48 0.30 0.19 0.23 0.63 0.34 0.55 0.53 0.39 0.53
SE[s(i, i)-s(j ,k)] 0.49 0.25 0.44 0.28 0.19 0.21 0.57 0.31 0.50 0.49 0.36 0.49

s Gl 5 5 Ikl gl 5,57, SSE ¢/ 7Y Jlaz| e 53 b3 gne R

** and * : Significant at 1% and 5% levels, respectively; SE is related to estimation of Standar Errors in different combinations.
DLA: Diseased Leaf Area; LS: Lesion Size; LN: Lesion Number.
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Table 7. Estimation of genetic parameters for different components of disease resistance against rice blast races through diallel

QY Jlo F o5led (VA=) W "5 9 Jlg (63154 dloxa”

Race IA-90 i35 Race IC-26 i3 Race IC-25 i3 Race IA-89 I3

& RPN oSJ sl &y ol RSP oS sl &, ol oS3 o5l oS3 sl &y ol oS3 o5l S sl
U_i::)j st 03T o347 o3 T 03T
Genetic DLA (%) LS (mm?) LN DLA (%) LS (mm?) LN DLA (%) LS (mm?) LN DLA (%) LS (mm?) LN
parameter
D 12.107 3.56" 4917 2.117 1.097 1.55" 9.55" 5.65 434" 5707 1.50" 2417
F 6.05" 233" 1.7777 -0.24 0.29"* 0.06 6.28" 4.84" 1.10 1.10 0.45" -0.86
H1 10.30” 3.02" 5.10" 3.73" 1217 240" 7.33" 4.67" 4.80" 490" 0.82" 4.60"
H2 9.45" 2617 492" 3.75" 1.20” 240" 6.28" 3.58" 4.80" 4907 0.79" 4,637
E 0.16 0.04 0.13 0.05 0.02 0.03 0.22 0.07 0.19 0.16 0.90" 0.16
\(H1/D) 0.92 0.92 1.02 1.33 1.06 1.25 0.88 0.91 1.05 0.93 0.74 1.38
H2/4H1 0.23 0.22 0.24 0.25 0.25 0.25 0.22 0.19 0.25 0.25 0.24 0.25
KD/KR 1.74 2.10 1.43 0.92 1.29 1.03 2.20 2.78 1.30 1.20 1.51 0.77
h?s 0.97 0.97 0.96 0.98 0.97 0.98 0.94 0.97 0.94 0.96 0.89 0.95
h2, 0.58 0.54 0.55 0.54 0.56 0.54 0.55 0.50 0.54 0.63 0.65 0.65

(A oo cans KD/KR ¢l 4 5s ~(D/H1) ¢ dame 3B ¢ a5l e bl Koo e H2 codie abyls HI sode 5 il byl 8 oSobe 1F e il 3l uibsle D elo 57N Sl Tl 53 Gola e Ko HE
RPVPpp SeR o P h’ns ¢ p s G e ity h’bs tstie g St 1L sla05 Cuwi (H2/4H1
** and * : Significant at 1% and 5% levels, respectively; D:additive variance; F: product of add. by dom.; H1: Dominance variance; H2: dominance variance; E: environmental effect;

\(H1/D): average degree of dominance; H2/4H1: proportion of positive and negative genes; KD/KR: proportion of dominant genes; h’bs: heritability in broad sense; h’ns: heritability in
narrow sense.

DLA: Diseased Leaf Area; LS: Lesion Size; LN: Lesion Number.
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