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ABSTRACT

Fusarium head blight (FHB), which is caused mainly by Fusarium graminearum, is one of the most important
diseases of wheat in Iran which reduces wheat yield and quality especially in northern parts of the country. For the
purpose of identifying and selecting FHB-resistant genotypes, the reactions of 20 lines of the Elite Regional Wheat
Yield Trials from the North warm and humid zone in 1392 (ERWYT-N-1392) were determined to FHB under
field conditions in two locations for two years. Results of combined analysis of variance of several datasets
including disease incidence, severity, and index and Fusarium-damaged kernels (FDK) from two locations
(Gorgan and Moghan) in two years (1393 and 1394) showed significant differences among the genotypes for all
datasets. Results of the present investigation showed that five genotypes of N-92-3, N-92-1 (cv. Morvarid), N-92-
19, N-92-4, and N-92-9 having the lowest disease incidence, severity and disease index and FDK, and the best
means of ranks from these traits were the most resistant lines under field conditions. Low disease incidence and
FDK in these genotypes may indicate the presence of type | and type IV resistances, respectively. Based on the
results of this research, the experimental lines N-92-3, N-92-19, N-92-4, and N-92-9 may be proposed as candidate
lines to replace the older cultivars in this region, if their high yeild and resistance to other diseases is confirmed as
well.

Keywords: Wheat, Fusarium head blight (FHB), Fusarium graminearum, resistance, North warm and humid
zone.

* Corresponding author E-mail: a.malihipour@areeo.ac.ir



ey b cog50598 Codl (6 lo 4 Cunglie Jdoigas 1o 1l Ke g 45 (ke (k4

1555 55 ol )5 oesnyl358 b (Lo (Haber, 2013
g Yeoh YooV Glals jo 5 o)l cuwnl lizen
Oypods Koyl bl (Sp 3 Glew Y10
.(Bolanos-Carriel et al., 2016) coul oswl )5 (6 S don
5 Sl oo, 5l AidS das Sy g)lew ez o
oS sblse 4 (Yangtze River) aws Sl oy, sl
Slsa 5g, 9 (Yellow River) o5 5g, o) pass
3emas s pSaen ¢ aidl i nuS (Huai River)
0315 55, YoNO o YAV ¥o1e ladle o o lew

puS cS sble coles (Chen, 2016) ool
S Gaakee VEIN (slgn 5 05 slass; 0j9> il
S Gl 9 (e eS8 ciS mhaw 1Y0 Sl )
(eSS pasS 70+ 5l i) o5 Gaakee PRIV ()] pusS
3 eoboms o2l a5l b eylpl 4o (Lu et al., 2016) ol
S92y Laplivl (Fp po 0uSly jsbar 0 slagls;
ol 3ol (Sogdl \YFe das Lol 5l Jg cenl ails
o oanlive yLaisle o pledS clapliol 45 ofisds
das sl 31 (Bamdadian and Torabi, 1983) .l
Gihie g 5955 Jlob 3blie 058l spiSh VY-
e Sygear abiw pemlish Cdl a5 ol
Jlo wiz a5 adls g2y 3blie (nl )3 (Seeaial)
bt §ilon ol odal o pSden Ojgot LS,
ol @ble (Fp )0 VTVE Jlo )3 Joero s
oy slo)ljpasS (Fp 0 WV Lo 5o 5 (500
) el 05,5 Sy ce] OloS ol s &l
5oo) 2,31 (Malihipour, Unpublished data
@ olpl 5o i emlied Codl ol T A
ol 5l 50 a5 00,8 ey b dalaie 0 VYA Lo
a3l Sl slagd, 4 g2y JB
obewes (s,lew ol (Vahabzadeh, Pers. commun.)
5 aiils Cogenl e dihis 5 ol Jed s e
ol s paF GBSty Lol sbadads S
39 0 sleday bl

Al sosli58 Sl ilow Sl 5 Cunoe Gl
bt mhy slaghy, Jel it sla s,
Ole polie slapd, 5l eslanal 5 (Sglsw) ()
(e polin lopd, sl colatwl g adgr ailoas

-

doro
5 oBan ol @lie e 5 S lyedr pusS
Olnl poye L35 50 1) (pulol 285 5L 590 il
25 g QR OBl 09 a4 Az LS e L
Jodo @ Jpazme cnal adgi Rl jolaeds pasS cuis
FB sl S dseg,e a5 alise glcgsgase
9y Bl S a3 i @)l S92y Of 5 eolarul

055 Sgo o) Oluls uals
Gilitee slags lom 4 Ml & o dluya pais
Sgbsa 63k coml Jozie (26 lags b o5
(Fusarium head blight) alow coss 1588 Codb (5 low
A5S ohgay Fusarium z,B Gliswe sladisl lawgs a5
“ote 3l SO 098 oo sbx! Fusarium graminearum
Ol e bl )3 o conl pusS slags o (0 5
ol 4 ol el Gsbie 5 )5 Bl o ohisa
Sslow o) (Bai & Shaner, 2004) o5 oo Jgarmo

0 Jyarme SudST (59, S 0 Shes Al (5939
Golow 4 0391 auiS slaasls ols o)Ll Sl 3G
(S 5595ale) Loy B 5l oobj Olime ol (o
o9l 9 (deoxynivalenol) Jsdlgs cwSslss (oo
Slp g sy a5 asl asls (zearalenone)
-0 oled 4y 238 Blge Cudl 5 pld g Ll cudlage
¢McMullen et al., 1997 Bai and Shaner, 1994) 4,
.(Sutton, 1982 Parry et al., 1995
Glod S (Soinl) s S o ol o 4w jo
el 03ls (555 Ol A bl 0 5olen 0l
A5 Aud (6,9 dws puz g U S ol Buseiocs YL
Jho o el 0oyl i @adas lag)] jo 5 Lo

L obem nl Bopal 65,0l &yl o3k VA28
2585 Gl a8 08 odlel alS (lew (s lgreas
STV das [0 ol K55 s lows (s S acn 5l
dobls” o (Wood et al, 1999) el oo 9,44,
30 9 LS 5,8 ;0 VAAe Lo jo o)l (pl (oS den
Lo, Jlolgly a8 ol beile sl ;o V44T Jlu
sl paly 3551 5 ()lem @ polie lopd, 8L e
Gilbert and ) o,.5 |3 s, o lp el



WY VYAV Hleaals oF 6 Lt FQ 8,90 (ol el) lalS pgle

3o ¢ (McKendry et al., 2005) (Truman)  yeq,5 o,
Mergoum et ) (Steele-ND) ND- Lol 6,lgs s o3,
(Mergoum et al., 2006) (Glenn) .15 4 (al., 2005
S Vel yo dappl 5 g8l il axsls se>g
;o (Shengxuan 6) £ )l pb b dilbns) paus o3,
Seaglie Vb3 Slos 98l &5 Senl ol (Bpme (o
2,00 Al (cogl558 Codl golen 2l 5o (25 s
2 ke peslid Codl Golen Coeal 4 4z L
VWY das lgl 5l oseS Jled sk e 5 05 ol
i 5 S35 9y IS & 555 5 el b o935
9 Jb A g el Dlidiod i O Slidos
@ byye puS ctalejl lagols dea bl 3
2558 Jlod osbye g o5 meldl paiS ol Al
Ol Shed S I3 5 jgrms 0 lew ool 4 o
H9ES HS eabadel paiS 18 9 a5, Glilie «0ysSG Gleg
Solowr (el 4 Canglio Hlas 5l )5 wlie 1 8L 0 b
moads DBl (55lem s pglie dlge T G 5l g (om0
Solom 4 Jootio o8, By dapladl pl Aol
Jlo 5o 89,08 Joxiednss o8, AYVY Jlo jo (25
Jorxintoss 08 9 byo 5 b, Jooxia o8, 90 ATVE
YWAAN Lo jo & )ls e polas o8, ATYAD Jlo 0 ¥ las
w@jgypel 050 VYAY J0 0u Jeoxedas o8, Coles)s g
Bl 51 (slod S Cunia mhaws 05 5 0 )lg 50 08 99
ohssle 5 pleds lagbil Jols Jlodt sl ye g )5
Bebos opl s vg: iley p; ) e ddlaie
b Golem 4 Cwglie Jelodsaim e
@ bae pad Glololy o abiw em)lis
o8l Aomasel CBeS o Sles Ao sla el
ERWYT-) \YAY Lo jo j5iS Jlod cgb e 9 o5
2 aki eslied Cadl ylem 4 Cowd (N-92
(i oyl ] 0wl ds b o 0y as e Ll )l
Slr Gl 2l ply )0 e Cwglie b slaBolss
Sty Jlod ook g 05 meldl mhaw o (e

Al lgs

b 95 9 3lge
LS‘QLS -b|5.0

sheecenyy SB35l gy el 5 o sslaidl
Yang et ) o9, o0 slad 4 grlen (ol Sl Sl sl
4 pylie slopd, oy slp a8 uiwss .(al., 2005
5l pasS i la((nY) o 5 baed) dnglie o5 )los
ol & Coglie mlie olulid 5 (5 lom 4 Cuoglin L
aS o g, XiBgh wiwso  (1891) Arthur .ol
ooy Codl lem 4 Comlua/Cawglie jo gl
obo ol 518 I3 paiS lagd o o ) alis
4 Coglie plie 8L 6l ooy sl ()5S
w5 090 ol Glaasky o oolaul sl 5 ko
Alodmw; a2t (pl 4 liie yuden (Jloy2,0 Zunl
kS g 039 (gas Silow (l pln )d (005 @ea oS
Bai & Shaner, ) s,ls 5929 polin paiS (g3g020 3,150
ol @l easarslis 5 Bgyme Caaglie wlie (2004
o] cliie 5 (Sumai 3) Y sloges Jold (o Lo
«(Nobeokabouzu-komugi)  >s055-9;9:5 555 oz
s (Nyu Bai) lgs «Shinchunaga) Blszuiis
loleds 59,551 ¢ (Frontana) Glisg s ¢ cpl5 5l ooy colities
Bai & Shaner, ) scie L. ; (Encruzilhada)
Do 35 S g higlings I (s ke (2004
Ban, 1997) oud Slulid o)len 4 Coglie wlic
Liu et <«Chen et al., 2001 Buerstmayr et al., 2003
‘Wan et al., 1997a Shen et al., 2004 <l., 2000
B owleg,S go)lse 0 9 (Wan et al., 1997b
2>y sass 5l ilew (nl @ Coglie lag; Jol>
«Chen & Liu, 2000) wloas Jitie cl,; posS a
Liu et al., «Han & Fedak, 2003 <Fedak et al., 2003
(ANINa) Lyl o3, dw « paiS 5,5 slapd, 51 (2000
slepd, ala> 5l (Praag-8) A-Sl,, 4 (Renan) L,
Wload (Byee byl SloysiS )0 g 035 wlins
G Golee 4 pslie sla(Gudsiy) GBI plsrea
Ruckenbauer et al., <Gervais et al., 2003) wloas
18y 90 (S0 el BaseYLI 4o (Snijders, 1990 2001
, (Freedom) puy 3 4 (Enie) 3,1 &liws) puss
397 3l Solem 5l (05 Dk g 9By w0 )d ac e Ll
- o A5 (umes (Rudd et al., 2001) wilesls yLis
Caddy pAiS 08 (i 50 (5)lon 4 Cuoglite a5 090
dlias) paiS 0 e 5l IS5 50l [0 00l Byxe 2o



ey b cog50598 Codl (6 lo 4 Cunglie Jdoigas 1o 1l Ke g 45 (ke VYA

)I 45 w‘ LS)BTQ[J ul.al...u w‘ 0l oolo ul.ma \ J9~.\.‘>
99 ) Jgaz yo easanss  iolejl sla Bl oy
9 N)lgre syl el slagd, i g 4 Y g ) 8l
Jlodt wobye g 05 wuldl )3 0jgal &5 atun WS

Sybce CAiS

Jlds sbye g )5 mldl Jiouael o Sles dilis
o3, 89 olan 4y (ERWYT-N-92) \YAY Lo jo 55
Oleeds cud 4 oM g (Sumai 3) ¥ slogw pasS
aiad Gilesl gilen 4 wlas 5 pslie laals

° s UJ‘ L oolaz! S,90 QSLQ’L)L?‘)‘)-’ 6LQL;)J3

ol g polas sladals of jar 4y Guiod ol )0 colaiwl 090 ‘5.";_31.0)'] PSS sl Bolss Lice g 0,d o) Jgux
Table 1. Names, pedigrees, and origin of the genotypes used in the present study along with the resistant and
susceptible checks

Genotype Origin
N-92-1 Morvarid -
N-92-2 Gonbad -
N-92-3 SHIROODI/6/LUAN/4/V763.23/3/\/879.C8//PVN/5/PICUS/T/HUA 8759 GORGAN
N-92-4 CHAMRAN/6/LUAN/4/\V/763.23/3/\/879.C8//PVN/5/PICUS/7/MILAN/SHA7 GORGAN
N-92-5 ATRAK//ATTILA/3*BCN/3/MILAN/SHA7 GORGAN
N-92-6 ATTILA*2/PBW65/6/PVN//CAR422/ANA/5/BOW/CROW//BUC/PVN/3/YR/... SEBWYT!
N-92-7 SHAT7/VEE#5/5/VEE#8//JUP/BJY/3/F3.71L/TRM/4/2*WEAVER/6/SKAUZ/PARUS//PARUS 31ESWYT?
N-92-8 QUAIU 31ESWYT
N-92-9 VOROBEY 21HRWSN?
N-92-10 KLCQ/ER2000//WBLL1 21HRWSN
N-92-11 PRL/VEE#6//CLMS/3/METSO/4/WBLL1 21HRWSN
N-92-12 SHA3/CBRD//PRL/2*PASTOR 21HRWSN
N-92-13 CHEN/AEGILOPS SQUARROSA (TAUS)//BCN/3/BAV92/4/BERKUT 21HRWSN
N-92-14 CROC_1/AE.SQUARROSA (205)//KAUZ/3/ATTILA/4/BOW/PRL//BUC/3/WH576 21HRWSN
N-92-15 PBW343*2/KUKUNA/3/PASTOR//CHIL/PRL/4/PBW343*2/KUKUNA 431BWSN*
N-92-16 BERKUT//PBW343*2/KUKUNA 431BWSN
N-92-17 CROC_1/AE.SQUARROSA (205)//KAUZ/3/ATTILA/4/BOW/PRL//BUC/3/WH576 431BWSN
N-92-18 PASTOR/KAUZ/6/CNDO/R143//ENTE/MEXI_2/3/AEGILOPS SQUARROSA (TAUS)/4/... 43IBWSN
N-92-19 PBW343/TONI//TROST/3/SOVA 431BWSN
N-92-20 NG8201/KAUZ/4/SHA7//PRL/VEE#6/3/FASAN/5/MILAN/KAUZ/6/ACHYUTA/7/PBW343*2/... 431BWSN

Sumai 3 (Res. check) -
Falat (Sus. check)

1. 5™ Elite Bread Wheat Yield Trial received from International Maize and Wheat Improvement Center (CIMMYT), Mexico.

2. 31" Elite Spring Wheat Yield Trial received from International Maize and Wheat Improvement Center (CIMMYT), Mexico.

3. 21" High Rainfall Wheat Screening Nursery received from International Maize and Wheat Improvement Center (CIMMYT), Mexico.

4. 43" International Bread Wheat Screening Nursery received from International Maize and Wheat Improvement Center (CIMMYT),

Mexico.
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Fig. 1. Reactions of an FHB-resistant wheat line (right) along with a susceptible line (left) under mist irrigation
in the nurseries
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Table 2. Combined analysis of variance for data of Fusarium head blight (FHB) incidence, severity, and index

and Fusarium-damaged kernels (FDK) collected from the lines of Elite Regional Wheat Yield Trials in 2013

(ERWYT-N-92) tested in Gorgan and Moghan in two growin years of 2013-14 and 2014-15"

Sources of Variation D.F. SS MS F Value Pr>F
Disease Incidence:
Year 1 3.7098 3.7098 9.41 0.1809
Location 1 8.5153 8.5153 21.90 0.1316
Year x Location 1 0.3744 0.3744 6.05 0.0225
Block (Year x Location) 8 0.1595 0.0199 1.98 0.0519
Genotype 21 10.6145 0.5055 5.85 <0.0001
Year x Genotype 21 15131 0.0721 1.39 0.2303
Location x Genotype 21 1.3943 0.0664 1.28 0.2899
Year x Location x Genotype 21 1.0914 0.0520 5.16 <0.0001
Error 168 1.6925 0.0101 - -
Coefficient of Variation (C.V.): 18.74%
Disease Severity:
Year 1 2.6784 2.6784 457 0.2547
Location 1 0.1177 0.1177 0.22 0.7241
Year x Location 1 0.5491 0.5491 5.42 0.0349
Block (Year x Location) 8 0.4230 0.0529 1.40 0.1986
Genotype 21 12.1336 0.5778 4.84 0.0003
Year x Genotype 21 2.5704 0.1224 1.42 0.2133
Location x Genotype 21 1.7419 0.0829 0.96 0.5334
Year x Location x Genotype 21 1.8077 0.0861 2.28 0.0020
Error 168 6.3335 0.0377 - -
Coefficient of Variation (C.V.): 21.51%
Disease Index:
Year 1 1.1285 1.1285 8.41 0.1741
Location 1 4.2107 4.2107 30.24 0.0732
Year x Location 1 0.1206 0.1206 2.58 0.1255
Block (Year x Location) 8 0.1244 0.0156 1.29 0.2492
Genotype 21 9.7824 0.4658 6.17 < 0.0001
Year x Genotype 21 1.1920 0.0568 131 0.2686
Location x Genotype 21 1.2997 0.0619 1.43 0.2085
Year x Location x Genotype 21 0.9073 0.0432 3.60 < 0.0001
Error 168 2.0179 0.0120 - -
Coefficient of Variation (C.V.): 26.45%
FDK:
Year 1 0.4423 0.4423 2.67 0.3412
Location 1 2.6025 2.6025 15.38 0.1426
Year x Location 1 0.1620 0.1620 15.35 0.0014
Block (Year x Location) 8 0.0535 0.0067 2.56 0.0117
Genotype 21 1.6701 0.0795 453 0.0005
Year x Genotype 21 0.2198 0.0105 161 0.1401
Location x Genotype 21 0.2888 0.0138 212 0.0461
Year x Location x Genotype 21 0.1361 0.0065 2.48 0.0007
Error 166 0.4338 0.0026 - R

Coefficient of Variation (C.V.): 24.94%

“Arcsine transformed data was applied for data analysis.
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Table 3. Comparison of Fusarium head blight (FHB) disease incidence and severity and Fusarium-damaged
kernels (FDK) in Gorgan and Moghan in two growing years of 2013-14 and 2014-15 obtained from the lines of
Elite Regional Wheat Yield Trials in 2013 (ERWYT-N-92)

. 2013-14 2014-15
Trait
Gorgan Moghan Gorgan Moghan
Disease Incidence 58.6 17.9 28.1 7.4
Disease Severity 54.1 49.2 64.9 77.0
FDK 13.6 15 5.6 0.8

4 Zoed (ERWYT-N-92) 1¥AY Lo ;0 Jlods b ye 5 0,5 0ldl (iduael paiS sloBolss &l ‘5?.)9.11 oeSile duglie F Jgu
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Table 4. Comparison of means for Fusarium-damaged kernels (FDK) in the lines of Elite Regional Wheat Yield
Trials in 2013(ERWYT-N-92) in Gorgan and Moghan obtained from two growing years of 2013-14 and 2014-15

Genotype Gorgan Moghan

N-92-1 2.3 0.0

N-92-2 13.3 2.1

N-92-3 2.8 0.1

N-92-4 2.3 0.1

N-92-5 8.1 0.6

N-92-6 234 33

N-92-7 12.7 29

N-92-8 6.6 15

N-92-9 4.8 0.5

N-92-10 7.8 12

N-92-11 8.9 2.0

N-92-12 17.7 26

N-92-13 13.1 1.9

N-92-14 9.1 1.6

N-92-15 154 1.7

N-92-16 7.4 14

N-92-17 10.3 0.5

N-92-18 9.8 0.5

N-92-19 3.6 0.5

N-92-20 12.0 14

Sumai 3 0.7 0.0

Falat 27.1 4.0
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Table 5. Comparison of Fusarium head blight (FHB) disease incidence, severity, and index and Fusarium-

damaged kernels (FDK) from the lines of Elite Regional Wheat Yield Trials in 2013 (ERWYT-N-92) by
locations and years

Genotype Disease Incidence Disease Severity Disease Index FDK
Gorgan Moghan Gorgan Moghan Gorgan Moghan Gorgan Moghan Gorgan Moghan Gorgan Moghan Gorgan Moghan Gorgan Moghan
2013-14 2013-14 2014-15 2014-15 2013-14 2013-14 2014-15 2014-15 2013-14 2013-14 2014-15 2014-15 2013-14 2013-14 2014-15 2014-15
N-92-1 19.0 6.5 6.1 2.3 26.6 32.8 43.2 75.1 4.9 2.1 25 1.7 33 0.0 1.6 0.0
N-92-2 53.4 215 43.3 8.5 43.3 70.0 83.6 79.1 22.7 15.0 36.0 6.9 15.6 2.3 11.2 1.9
N-92-3 42.7 0.0 6.9 4.3 321 0.0 28.4 61.8 14.4 0.0 1.9 2.6 2.9 0.1 2.6 0.0
N-92-4 53.4 0.2 135 11 61.7 24 48.5 57.9 32.8 0.0 7.2 1.0 33 0.1 1.8 0.1
N-92-5 66.8 11.6 24.7 4.5 37.7 56.7 51.7 35.9 255 6.6 13.0 3.0 15.6 0.9 2.9 0.3
N-92-6 76.8 18.3 66.8 13.7 717 53.4 89.1 69.0 55.0 9.7 58.5 9.5 23.3 4.2 235 2.6
N-92-7 68.7 23.3 44.9 10.6 49.9 56.7 60.1 81.7 34.3 13.1 27.2 8.6 21.3 3.7 6.1 21
N-92-8 483 433 399 5.9 584 534 891 852 282 230 349 5.0 8.2 2.2 5.2 0.9
N-92-9 51.7 10.0 8.1 2.6 46.6 39.9 22.2 67.1 24.1 4.0 1.9 1.7 115 1.2 0.9 0.1
N-92-10  66.7 10.0 21.4 4.7 55.0 43.2 62.0 71.4 36.8 4.3 12.9 3.2 12.0 1.9 4.4 0.7
N-92-11  63.4 16.4 43.3 12.4 72.3 70.3 84.1 90.4 453 11.6 34.6 11.3 14.3 2.3 4.6 1.8
N-92-12  76.7 60.0 38.0 9.3 68.4 80.0 63.4 935 52.3 48.0 23.6 8.7 30.3 4.2 7.9 13
N-92-13 817 13.2 29.2 10.0 83.8 80.0 74.0 90.4 68.4 10.6 219 9.0 21.8 2.2 6.4 1.6
N-92-14 875 48.3 43.3 10.6 1.7 735 84.1 89.1 68.3 34.9 355 9.4 16.3 21 3.8 1.2
N-92-15  79.1 21.6 46.6 17.9 80.2 53.4 67.1 80.7 63.5 115 30.3 14.3 235 1.8 8.8 1.6
N-92-16 62.0 132 243 7.8 554 567 684 843 337 75 16.9 6.5 8.5 1.9 6.3 1.0
N-92-17  50.0 3.9 39.9 6.6 63.6 86.0 83.6 85.9 315 3.2 334 5.6 11.4 1.2 9.3 0.1
N-92-18  56.7 11.6 16.2 4.1 43.0 70.3 39.9 60.1 244 8.1 6.1 2.5 17.1 0.4 4.4 0.6
N-92-19 224 13.2 7.1 6.6 11.3 23.2 32.9 75.1 25 3.1 2.4 51 3.1 0.2 4.2 0.9
N-92-20 79.1 46.6 271.7 6.3 83.1 46.6 89.1 89.8 65.8 21.6 24.2 5.6 21.7 2.3 4.9 0.7
Sumai3 0.0 0.0 1.6 1.3 0.0 0.0 394 682 0.0 0.0 0.6 13 1.3 0.1 0.4 0.0
Falat 92.0 87.0 73.8 31.8 87.2 90.7 91.8 76.0 80.6 76.4 67.7 23.0 31.7 4.6 22.8 35

loads ools ylid 0,05 STy (i (0921398 <Dl (5 lom 4 Cooglie (VL) Cao jo sl polie (S YU Jga p*
* The least values for each trait (the highest resistance to FHB) are displayed with bold letters.
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Table 6. Comparison of means for Fusarium head blight (FHB) disease incidence, severity, and index and

Fusarium-damaged kernels (FDK) from the lines of Elite Regional Wheat Yield Trials in 2013 (ERWYT-N-92)
tested in two locations of Gorgan and Moghan in two growing years of 2013-14 and 2014-15 and genotypes

ranking
Traits values and ranks Raglgvsigi?g: rd
Genotype ’\RCI::IQ
Disease Incidence Disease Severity Disease Index FDK
N-92-1 7.5 (1) 44.4 (5) 2.7 (1) 0.6 (1) 2.0 1.73
N-92-2 29.9 (11) 69.9 (11) 19.0 (11) 6.6 (16) 12.3 217
N-92-3 8.6 (2) 245 (1) 29(2) 0.9(2) 1.8 0.45
N-92-4 10.9 (3) 38.9(3) 6.2 (5) 0.8(3) 35 0.89
N-92-5 23.8(9) 455 (6) 10.7 (7) 3.3(6) 7.0 1.22
N-92-6 42,6 (18) 71.8 (13) 30.4 (18) 11.4 (20) 17.3 2.59
N-92-7 35.3(15) 62.6 (9) 19.8 (12) 7.0 (18) 135 3.36
N-92-8 32.3(14) 73.0 (14) 21.3 (13) 3.6 (7) 12.0 2.92
N-92-9 14.7 (5) 436 (4) 5.9 (4) 2.1(5) 45 0.55
N-92-10 22.5(8) 58.1 (8) 11.9 (8) 3.8(9) 8.3 0.45
N-92-11 32.3(13) 80.0 (17) 24.2 (14) 4.9 (13) 14.3 1.64
N-92-12 44.7 (19) 77.7 (15) 31.4 (19) 8.6 (19) 18.0 1.73
N-92-13 317 (12) 82.5 (20) 25.1 (15) 6.3 (15) 155 2.88
N-92-14 47.2 (20) 815 (19) 35.5 (20) 46 (12) 17.8 3.35
N-92-15 40.7 (17) 70.9 (12) 28.2 (17) 7.0 (17) 15.8 2.17
N-92-16 24.6 (10) 66.8 (10) 14.8 (9) 3.9 (10) 9.8 0.45
N-92-17 21.5(7) 80.5 (18) 15.7 (10) 3.9 (11) 11.5 4.04
N-92-18 19.3 (6) 53.5(7) 8.9 (6) 3.8(8) 6.8 0.84
N-92-19 11.7 (4) 34.4(2) 32(3) 1.7 (4) 33 0.84
N-92-20 38.0 (16) 79.0 (16) 27.0 (16) 5.5 (14) 15.5 0.89
Sumai 3 04 () 16.1 (-) 0.2 () 0.2 (-)
Falat 735 (-) 87.0 () 62.4 (-) 134 (-)
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