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Table 1. Analysis of variance for studied traits based on the second method of Griffing and estimation of different

parameters for seven wheat cultivars
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Table 2. General combining ability for grain yield and some of agro-morphological traits in seven bread wheat base

diallel cross
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Table 3. S 'elcllfic combining ability for grain yield and some of agro-morphological traits in seven bread wheat base
iallel cross

4l s Sty Job At Jobo Sy Jsb Sy lis)) &Il s b 3 Sas bt
-fov* —ofV" - /¥ - I —v/FY" yay/s\" Sgedl X g0la
N — /¥ " -y -/ —/ya"™ VPV C-84-12 X ()0l
o/ -Fa"™ Nk -\/sa™ A -y/py'™ Veffy. 35kl X g0l

Nt —ys'® N <fvy'® -y/5"® £/v* —¥ar/ye' JERRCETIWIN

=y "™ —fyy"® Flov"™ FIAN" S —ovy/\ s V olie X geln

- =y ik —Y\A™ Va™ —+/oA"™ =YY/ SLzél X galn

—[EY*? —+ /"™ Nk visv™ YIEA™ —NYY** —YEASA™ C-84-12 x &gl

— /"™ AV o™ Y™ —/¥a™ VA" —vao/1s"™ 35wl X Ssall
ia Iy Vv VA" £V —jas™® —vaa/yy™ o5 X Sgall
o1ox™ AL -Ive™® Virahd V™ A VoFE/VRT Y e X gall

A - f¥v'® —-/va* -V/ay'™® -0/ " A UFY/YE? 5Lidl X gl
I SIAF Iy VY /A0 (o —VAv/-at 5,Lwlsx C-84-12
- — YA A V"™ Vys™ v/ YYA/ES w5 X C-84-12
o™ — ™ — ey — [\ —f/\™ Vs YAy Y (ke X C-84-12
oy fas® —fpv ™ v/ -y VY ,Ladl x C-84-12
1.5 Vay* VA .50 — Iy FIVV® AV/EE 0ol X 3, Lls

—ofo¥"® Vinn SNA (A VA" ¥ —AAYY™ Y e X 3,lsls
R o™ -ay® Vo™ e —o/yy** A Slzdl X 3, Lls
oyy —1a™ Sy -Jos™ v/ -y A Y e X yuis

=¥ -y — /5N -y viov'™ -v/y'"™ Vo' PN
-1-¥" AR AL -y/ev'™ -y/-s" AN A\ Ll \ i

D) a5 el IS o yaseio |y 455 (sl b i,
Gl gell g C-BA12 gals o)lwlS O e
Lo afy & Cund VL gopad GrliceSy
Cu §)lbme bryind (ke yome JUI ()l )3 Bl o
slagpY a0 Sgyim slaog S 4 by (glpands
Ol 4 NS e B 0g)S S B0 b ol Bib e
Jols gl 09,5 .ty unled SS9y 09)5 9> sy
Sgall Py ol pg3 09,5 9 )Lidl 9 ) (ke ¢ygela p))
() ila 5 ol S etd 5 d)kwls C-84-12
iy P gy i Jligd (B & bgyye slaodls
SELS gy 5l edlal b g ey perlig 4 Cunglie
Ol 3905 mandi SS9y 09)5 93 4 ) o)l Ml
& Cuglio S5 311 @3 3yl Y Ve men (e
O oes 5 Mdgel 2Ll Ol ale )8
bS5 onpiee Y (pogad g (oges S phiceS y
h Sgm 09)5 95 5 pasede by p)l Mg Caa
W28 lpgudiy
ey (BY JK5) gm0 jbge (agrin Ginles
O (S s g oSl () Car orlio jlnn
Jog Gkl (aegiz cnl Ml byl g oy
Sl lie ) alols o e & obcwis] o35
o) B Y ple & ;Lg)abd.g Dod o Jols Wyl
b Aegin @b e JlyS e )5 (g
ol (i Nz |y JSB Sgpu 398 90
B U s g Y e S opl 4 S (e
ol g Al (Shy 0500 8 s ol I S
I3 A% gl g a8 Cwl Gl (aegds
Dol b edsdeaSy Y e & xS
Wgdeo @y Y Su & Lbewip) o > laBS

) ol ails 5,Shae Plied (slaosly Ml loges
b ylyges cpl jo sl odds &1 Y JSS 0 ey 350
SesS Sgp g Y b by s Cudee Sy Sy
Cuol (gygpo &S5 cpl )85 a0 oo ol |y b yiwd Cuxdge
o2 5 oY ol op g b g o sy ol 0 &S
OSle Cumdge (F1) 2900 4B)S Hlai p3 yiu plyiea,
g0 psd g Jgl ddlie .cuwl o Sala oS 0o b baytus
Iy laosls byl 5 ko SO/ legasme My sl GGE
9 20> YV/0 Jlee Jol 4l waw o5 (55t 05 42y
€ B AY ) 295 doyd YVIA oo pod adlie g
as Wby ol (YF) ol en 9 g2l ol 3ole (F E D
N3 iy o PV 5l Gl il 3)Sdas (sl Jgl adlsa
duoyd FY 5l i JinetlS Job caoyd Vel i ab
VY 5l s A5y )38 o pd YA 51 s 005dles )4 olaws
Al 5 b s g do > YWl i dx iy Job o
S o oy |y JS Glya® 5 oy VY i
bowip] pogad 5 (oges GrhiceS § AY JS5
a0 0313 Lt b yid uSoles Capabyo 1 odlizl |
by (:S0be & (b3 Slatke L J I ol ol
gad 1) jlases oyl bbb o sl )l g3 &y 5 Ll
Ded e odwel oy ke Jby s pl WS
ahls w5y s ] cute gl & placsss
skl > & Llacss] g (eges SphS S Uk
Wb 1y (egee spbienS s eSS 13 ol Lk
@ ook 3l bedgl cuiy olple (Fr) wilbe
ol C-84-12 ©jg0a (sogos SphiaS§ (S
1o alols a3l el g 3lwlS OLESl O e csela
h ol ogad riieSy dajias 5:Sike oy 5l (Y
Ly Mg 4 Y e bl jadll ol Wi (reS



VWYWo

Gothas 2S5 wlie jomw wly oylo e

o) ot oolel 2 pByl ganas, cue BY S5
9 A3l SYL > Slas (ghls Wl 08, oy yipg dgud o o3liul
208y e Cesdge bl ol a3l ol pionen
CojS yo Gl 0l asuie 0 codle b G
Fra S Byl ogdioe ) 555 pord s> JUuI o3
wb xS pcwle pB)l @il S
o3y opdlenl 5l pB) iy ab @l & Gless
9 UAJAB ¢)Lw5| A ulxn ‘u}"lﬁ’ cuwl 4C'84'12 U)yodd
byl gdodd, Cas u&)@db )1390.; Aol o )kl
Caol oad odby L FY USG5 0 s oy bl
Mol cpiored g bl SYL o Shas (gl Lb s oy i
Vb (eges sphicaS s b Koo )led il 5
By IS5 cpl 3 s (e CasBse (ol ool 3L
PSP Sye & & obbpd D9 ey S35 een
iy bl ol p sl o (6wl oy e
¢u9o.” £C-84-12 c)l.wﬁ‘ A ul&o ‘uycl.b C))}:.o& LQS).qu
I (6 5 domiis

el iy jlia i iy 5 Sl Glaw Hlai jl sl 0
Bl b 5 Sy, b s Jgbo (JSiy s 3
05y oo SrhienSy b edalie (5 dxe o5
P Dy bbme 5 Cute dib 3 Slas Cao sy o)LwlE
Syyun aosad splcuSs ab oSke b oda,
G)L.::\él X L_J9o.” A Ul’A X C’J}o.” L£-84-12 x u}alﬁ
9 )I.)Lgl;w 9 Cudo u.;..\B X .))l.;.mlf 9 ) uLua x C-84-12
3ls g )Lidl x gels Sl pud (ogad S plieS 5
GGE joges bl p gyl jze g oo C-84-12 x
2 g0 dng |y ool il g 5l duopd £O/Y oS @My 6l
SphesSy sl bpY ey ab oSles jogad
6)Lw\5] A ulxn 5uylm ‘u?o.” C-84-12 O )ygody (Pg0E
SrheaS g sl wgell 5 C-84-12 (ysela o)Ll
)b}d Oil Lo opY dd 4 Cuwd YL ogas
Jols Jol 09)5 23505 aseie Sigyin 09)5 93 (ivren
gall pB)) Jolis g3 09,5 5 ,Lidl 9V (lie ¢(ygela p)]
dy90 u.tbl»f .)lyo FRIERREATY U»J.B 9 .))lﬁwlf {£-84-12
A e 4 s @les 3 (xeas Sl g ol S adlas
slaus o GiniS b &S ol GG o)l s
2,0 25 g dgus @Bly duto 3 Slas yiulj8l (gly adgl

V¥ ):.:b /¥a 0lasds /[\,lb.))».m JL» /L;cl))' th:l; c)&ol AAM});

w5 o ol e jid b eNigdenS S Gl ouytee
ol 4855118 Gisu plan )3 (aegdiz el 3 oS Cul
Otpte BI85 15 (aagn sloadss & olacnY
gl g dbgye GBSy layiad b bedsdeuS s
oS olapY s b sy ple gla s b 5.).3943;_»\,\5)3
Pl b (iemd sphicnSy WpSie 3 e S35
O P9 Sl (kg JB Jedll puSe g 35515 s s
g Ogall (loyias b jLadl (p¥ (Fr) wimsed (L s
oise ol Wlam S 5 sy S, C-84-12
)fg) 5! IRV PR Ltzo] Cg> d).».\;u.»f); goimd L
Qe dmdee LB b pmere S b S
sl poln  C-84-12XY s wsallX)
5 C-84-12 Y il o LS5 LlS o Lod8Xs Luls
oSl g wlad S S s S ) plhe s
ol S0 i S > C84-12 s LY e (Y
9 C-84-12 P@)l O &S B o uL.uJ Candyg Q,{I PRVW.Y
O S 9 3 3929 (b Sl GrpdieSF ) Qe
)90 > 59 sy (rxed Ml Sigpin sl bag]
O&en 5 0305 450 sl Bolo ju wid g 3)LwlE Pl
5 wmn (W) ohen 5 alad (bS5 (@)
Moed 1 eolatwl b o> (YO) oKen 5 ol 0ylo
g wBby s s LY on bils) oop & ez
03)S pasuiie |y SlS 5 o e

CV Uses 51 VL 5 Shos Jlas 5l cuslio pB)l (s
ol 04 oy JSB cpl > &S 1B, 4 jezee b ool
9 w8y 2 e O gl Adlioe Eedge cnl sl il
38das 1 08y ) Ml JSasS a2 pa Bl (Sle Hoe
g Ogall Bl ol ol a6 VL
05,5 K3 3 ) e 5 yseln plB,l g5 K, ,> C-84-12
W53 )18 0g)5 Sy 3 )Lidl g i pB)l

3pfos i I cuslie (gl il (e e DV S5
B yeoe D oo odlaiwl oy Y Hled o bl iyad 4 YL
Ol Glp e Csl 0dd oy JS ol 3 &5 s
OSlee joe g pud g jge (m dygl) Sl Egge
VL oSl I yiad o) A3l FSosS 42 by
9 ) obe b ogels sbajias bl cpl o el Jlaye
il e oy 6yt cld §) C-84-12 L csall
bocnY sred )3 1y yied &8 s e Jsb (yizren
I abgye yias adl pady jda pa seme cpl @m0 LS
0pele o yind cplply ol Jloyss p (cynin el &8
i &y ) lie g B 0 llS C-84-12 (gl
Wl (6 py jred )48 g bl Fpatuie L]



NOTD

NOT

FCT = 42.5%, PC2 - 22.0%, Sum 4 85.9%
Transform = 0, Scaing = 1, Centerkyg = 2, SVP = 1
1.2
{\
o
.
0.8 .
.
o
0.4 P
00+
;<
0.4
05
C
T
08 16
12
os]
e
0.4
0.0
0a]
o} ~C
08 f
c a
T T T T T
08 0.4 0.0 0.4 0.8 12
PC1
Relationship among entries
RO ow TR B
Comtering =2, SVP=1 L aeeseecttTTI

Transtorm=-0,'scalng =

PC1
Ranking entries based on both Mean and Instability

Sotkras 2S5 e |pow oy o)lo e

(Triticum aestivum L.) -\b puiS 13 S55998)90— 9,51 (sl Sho (S g ab 3 Sloe (S5 jbd o aslllas

A

NOT

FCT = 42.5%, PCZ = 22 W%,
Transton

m = 0, Scaing =Y, Centering = 2, SVP = 1

Sum = 653%

PC1
Average Tester Coordination for Teseter Evaluation

PCT - 42.5% PC2 - 22.0% Sum= G5.3%
1.2 ~{|Transform = 0, Scaling = 1, Centering = 2, SVP = 2
0.6
—~€e
04+
P
c
2
0
04— E.-"
08 “‘»a(:
T T T T T T T
12 08 0.4 00 04 o8 12 16
PC1
Relationship among testers
PC1 = 42.5%, PC2 = 22 8%, Sum = 65.3% B e T
1.2 Tranatorm = 0, Scalg = 1, Centering = 2, SVP =2 e
°* TG
e
0.4
. TG,
[+
2 g
0.0 -
0.4 S G G -G
08" a B
T T T T T T
1.2 0.8 -0.4 00 04 08 12 16
PC1
Ranking testers based on both ability and

5 hegtie il B b jiud pSle g b yiud dacpY Casde iled BA 1puiS 05y cdn 4l 5,Sae (lpy Wied slroshy (cam 93 l3ges =) S
E eyl e balyy fe Cas b yind (:0ke 95 mawyi D dayl o balyy cpasd cps pB)] 1Sk jom panw i 10 b i g b pY Cuxdge
by 023 Ui SagS Bgp> g bainY oaind)lis S By iy ool o jind (g4 F g 08) (e polul 2 P8l e,

9 ) Gl F (yoad :E o)Ll :D C-84-12 :C «gall B 50l :A 5l Wl jlis plB)l ol 9 08" a3 o (yliid 1y b i (pnSlio CunBgo 0l b o

HLasl G

Figure 1. The GGE biplot based on the seven wheat cultivars grain yield. A: Average-tester coordination (ATC) view of the
cultivars and testers, B: Polygon view of the biplot showing the cultivars and testers position, C: Draw the middle axis of the
cultivars to determine the relationships between them, D: Draw the middle axis of the tester to determine the relationship between
them, E: Ranking of cultivars based on ideal cultivar, F: Ranking of testers based on ideal tester. The uppercase letters represent the
lines and lowercase letters representing the tester. The circle shows the average position of the testers. The code and name of the
cultivars are A: Hamun, B: Alamut, C: C-84-12, D: Gaspard, E: Ghods, F: Moghan 1 and G: Afshar
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Abstract

In order to investigate grain yield and some of the agro- morphological traits genetical
characterization in bread wheat, seven cultivars of wheat including Hamun, Alamut, C-84-12,
Gaspard, Ghods, Moghan 1 and Afshar were evaluated in a one-way diallel cross experiment.
Parents and hybrids resulting from their one-way dial cross (21 hybrids) during the 2018-2019
crop year were studied in a randomized complete block design with three replications. Analysis
of variance related to genotype effect was significant for grain yield, 1000-kenal weight, plant
height, peduncle length, spike length, awn length and stem diameter. The general combining
ability of Gaspard cultivar was positive and significant for grain yield. Regarding grain yield,
the specific combining ability of Hamun x C-84-12, Alamut x Moghan 1, Alamut x Afshar, C-
84-12 x Moghan 1 and Gaspard x Ghods were positive and significant and the specific
combining ability of Hamun x Afshar and Gaspard x C-84-12 hybrids were negative and
significant. GGE biplot showed two heterotic groups, the first group including Hamun, Moghan
1 and Afshar cultivars and the second group including Alamut, C-84-12, Gaspard and Ghods
cultivars. Due to the additive effects in the studied plant materials and the cumulative effect on
the inheritance of genes to the next generation, it is possible that through selection in the first
generations to be useful to increase yield.
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