-

50 VFe Y ol 1FF o )lass /o23,oa Jlo [ £ly; LS e Mol asliingy

" zusﬁ M&O"

il e e 5 (535l pole ol
b oS ol wlilags,

i3 43 (MGIDI) oo s s gil-cudghy dhold (ad L 5,8
Clyls SUis g 05 dilaio p> 92 Sy SBGT 9]

ol cpon Cuwgdtose L yunon 9 ¥ Wl suol & (J15 oo 5yl e 515 pand Al

‘_;l,,p)l (e ol Kiisly b mlio g (659l 0 aSly (2S5 g Agi owdines 09,5 ‘dbl}idg 5 S5 ‘553.;5‘) -\
shesy] e RS aab mlie 5 635l 815l (LS S5 5 Mg Lpuige 09,5 ol —Y
Ol ol «gjyoliS gy g (jgel i ol o) (anb @lio 9 jpsliS ool 9 oS 50 o2l g (£)j pole Sl is liolinl Y
(Hzali90@yahoo.com : Jgguw olius5)
VEANDY ok )b VNN edly fol
V&G £ rain

b guso 005

4385 el o g ol Gl (sl (o8 Sl S it 32 Ao @ 5 00 A5 Sl e (25 LS I (K gt g 1B g donie
Dy lh Gy Kb g oS allate > Sajglyideghyge iitie Slao s g g iy oy sl > MGIDI asls

zob B s el Y VoA Slasi MGIDI as il salital b oyls il (osin Bblie )3 g3 )iy slocaies] (i jskaieds 1B Wigy 9 dge
0 (b @lie g (65)9LiS” g0l 9 Ui Sy )3 (WB-O7-11 g jlaugi oS ¢joyg8) 3ald Cgiy slaa L ol o citoST )15 (19 0
duoloes S50 gid—g8)90 Cuuo WY jl o3kl b iy (slacasgi bl (gl MGIDI [asli .as obj) WA= elys o (b (Gl olSuw])
JSSLy Jobo ils s 0590 Job el 15155 ily Jl5a 5 cdlin ()59 cdlius 10 ild dland cxyo yio )0 Aliaw dluss ild 5 ySlas ol Sl ol s
9 (S gy 32 5 el 3085 5 53, 3105 iy 1) b Joo Sty Job

gob > (80152 0s 5 Sy Jsb spa) Slio dan dly adllas 3)00 slocnY o )bire Sl by @ @S 4 g L Al
(Ul Jobo =53a) lio aan 1 Lilojl (clasali g oY cpo (6)l3 dne Cglis 45 3l s gubs Cpismed A5 sdnlie oy K g g Jloss!
Sliao g0 an gy Lodly IS goi 5l o) d A /Y a8 50,8 Slwlid |y ol Jole iy )y 390 Cino VY (gly o ole & & 5555 ol .cudsld dg2g
L35 4 L94 68 L69 L20 36 L52 .L112 A50 L33 [L63 L108 56 L51 .L88 L99 L110 (slac.ss; MGIDI adli
@ bgrpe i MGIDI (asls iy 5 Jouilided 20> jlade (3208 g (i 009 Bad] (n i si2 0adld (nl e (yie8 b o by
s (eYb Hlade g dlis 55 9 Al )3 b 2l Sl ol Hlude a8 3ls LES oS gy (X =Y/EY) &ils Jlia (59 ¢ (o> 1V/D) &ils 5, Slee i
gy 5 188 51110 194 L 20 slacuis; Jole (pl (sl o a5 39 Jgl Jolo 5l ookl b 5y slacuie; bl )0 550 Jole mope yio o dliw
555 Jole ) slne 3 9392 i U ol el (313 30190 g 3 4 3,8las Sy B 33y oo lio a0 T epys ol 53
Jole polol 2 L94 5 188 (slacuigij o 3)5 (i35 Uy Job 9 S )] cidio 93 po (VL e polul o |y L] pgw Jole 392 552 L112
o U slociss st olo 5 (392 5 L33 i) 08 (i3S Vb sl b 5 Sy Jgbo (bol 1y o3 pola Jolo wwngs Jloal pse
39 Jlosy) L51 4 L35 AL50 slacuies Jolo opl (olwl p g 3,8 Glsaslly cpub &ls jlia )59 5 dliw jorls 090

4 a5l (gaated 393 Jgyd Slio den Jlonl Jlie wlul ply 5y slacuiss diuslss daJole 5l plaS s o5 ol (lis mubs S, 205 S domadd
slcwgs ab 0,Sles lawgio m"j &b 5 Slos 40] 2 ogMe g &l Iy MGIDI jlade oy i8S oS Wi Glsasl placassss LJLQ) > e
5169 20 L63 L108 L56 L51 L88 L99 clacuiss MGIDI Lasls 5l osliel b olscs) slacuis§ cm » snlpli g 5V saisli!
D QLS plo )3 gyt Sliios 4 jls MGIDI o (gupia (adld dawgs 9 (WS Sl (3)b 1059 3u5 cnl 3 jp Slocdyy <> L4

Se3slgd =550 Olao bl Jpuihind dabole 4 425 )5 oaldl 35S (W03 lg

[ Downloaded from jcb.sanru.ac.ir on 2025-12-08 |

[ DOI: 10.52547/jch.14.44.65 |

sojsy lalp)S Gble 3 o> Jpame Cosnl 4 25 L
collae elyj Cluogas b was pB)l Byxe o Slisios
ol dyame cpl W (Rl ol mrew Ailg5 o

Al 4l Bl
P LS w5 Sles b ST oS 5 Wi el
or )l ey S ol el @wlas s )y
BVCS duuﬁ?) J‘wl) Cﬁ-‘ 5 Cawl )\9433 J]o.)il d&wy)
5 ole Judoo ¢ Lol (sladdlie &350 aile alists o i
(V) 85,5 0 5,8 odlainl 350 03 y1uS jobods (gladios 4y 50
u;lmlf dl).g 0 pprilo i d)Lo‘ dl.mui‘:” )‘1 ‘531.3.)‘ Cyhie
olawl Lol Jole (6308 Dl 4 dlwnod (sl yuie
S b awlio b oledbl Jole 4350 .les S
2 29)S og)y cpl 3 dypjamy e 8 Lis 5 ool e il
(V) dgu 00 035 (L5 Jole p ppow doyd 55 g b Lole

EVRT
=y oblS sl ;I (Hordeum vulgare L.) o
Gy 514035 o oMo 45 39 e slas 4 okid_lnl
63 uc\»’ C)\fﬁm ol d‘)z‘ L;..‘(B)’)l Lol ‘flb 9 OL.Q‘
Lo loss o BT 58 (glaisS g9 5 51 (gabs sblje
CuiS pj e « SST a5l Lo (F) 2)
=i 0lS 5l (S plgieas o (g VOX W5 5 g
AR el g sl ool )50 g0 9 03 Al A oiee
09> 5 Oske VP Mg Lo 58 olnl 0 008 e
CutS oo Bblis (V) 398 o0 Cgucne pAS | dns Jguares
sbplisl (LBl s Jols jeus” )5 sble > 9>
9 Ol gh g Gl 08 50)0 (ol sls b el jo
5 5kSeS (oS o)l laglinl I slodes glacions
(siblie g )9S iz Sid g p )5 adlais )3 ] g enl g
dilaio plod 5 LS (055l slagbul (650" (311 5l
(V) 28l o y9uiS Jlod gy 9 255 adlate )3 (lae >


http://dx.doi.org/10.52547/jcb.14.44.65
https://jcb.sanru.ac.ir/article-1-1351-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-08 |

[ DOI: 10.52547/jch.14.44.65 |

S O Cawgddase Lo jes g Wlaw dpal ¢ JIj e (gymol e ol yus aildl

55 Sl s g p )5 dilaie 3 2 Sp Sl (S ) (MGIDI) o v coignbcwiy] ol (asls 58

by Slao | gyl lojon jsbas Ll o yadld ol &S
Cind g O LE opizen 9 2580 a0 0 ) laadls
A5 bl Glalesl 550 slacais

&y MGIDI asls 1 oslitl Coan b Guios )
Sbal g byl gd gsb 9 benY 5S> b))
3 (oo g i Slas jloslital b g2 iy slacnY
5 bl o yas i ol

W b9, 9 dlge

598 £95 9 MGIDI (2l 3,8 () jglaied,
P () Jodz) s Y VoA ol o 2B sla Y
ez b elyen (€aST) S5 gy ondeee )b I8
oid ) (WB-97-11 5 Jlaesi ccpmmS] (jgy5) Sald i
b gl 5 (65)sliS Cligos ol as )50 > «Sob
9 PlB)‘ AW LS’L))] yaa-yye . U.c‘» JL» u.‘o c;,\l)lé
Ol Joboas b3 2 3 ,01N0 ) (s 350 slayY
9 CudS Soden | pto 5l 10 alols & (@0 e VIY) yie
b )kl 5 g0y 5 e Gl TV g S Gas
Slive 2 9 &l 150 059 (58,5 Sl 3 b (Spae Hh Gl
05 S Y sl @ e > &l Yoo (Sl
Sl 08 o ol g ll I yraes cudlyyy 5 S (rizen
Coppods CulS 90 (ej oMb Cubldyy (@perte £) 4 g
Sldas g 039 ol —OME s 93 Colis o5 g (09} ()
Cug o Jgaze Cudlyy jldm o3 Joldb (e 45
w2 2 9es JP b 9 S Cog S )l o
sobatods CullS 5l LS (oialojl yodi 352 5)B 3l 5 (S5L3S
@ el oS enlS B b pley Sals ) <S5k
i b (Spas 355 Glie )5 (Seaeas lin ) 93 Cus
23) 039 JUSB )3 p)ShS Ve v jgoy SB35 s &
©land posgal (63 s3T5 ((y3) dBlu g (Sjac; Cugi 9
2 PSS B9 Ver jlie b ci el Sl
Slloe &8 ¢ 2l)j Juad Jobo 3 290 (a3l I J5) s
5 Snoke i glddle bojile b pbsl powpe )
5 o989 b iSdile 5l ealiil b e pa SpdSil
Cygods Orgpn 9 USa 5 1) VD ke b * Jlws]
Job > plol (48)88lo b (gjaomy dlsye > (Sl
I ssbpealanl el sbeddlye poogde a3) 0)53
EW) (( Sy b g dlaa calits jo0l> 1 59 olan lao
@i Jobo ¢ JSSlay Jobo «Sidyy Jobo ¢ Sunlgs b0y sy
Ald dlasd (xayo yio yd dbign dlasd ild 5o )59 caliw W15
W8S Oygo iy 3 )Slas Coled 53 g AdgS ()jg dgS 5

L 3o VY-V L) a5 iolesl 5,90 adlaie ¢l
lagbin 5 soidhe YA (Sl bawgie 5 iS5 p)5
5> OF Cuipa ol ol Glasuie Al o Jiie
Sl (2)s ABBI VA 5 423 0+ 9 (Byd Job adds ¥
Jod 0 =ly; S & bgrye wlidlen cileMb] o .l
ol 04 020> L3 ¥

5002l 3 5 ol SBLS Mol 13 (o i ' (S 0 e
2 G55l g ealio IS oty o Sy ool g
(455 65t 3] izl gun |y 395 e 418,5
OB aSEMsl gy 0pl 51 (A) 3,08 2529 pre Sl plw
sly (0F) 255 Vb 5 Slae 4y oo b a8 (gpglper >
Fr slbeas; Sl asld pan glate
dlazBl 5550 ylo (3,59, cpl 50 (8) Cowl e dlpiiy
(Bl olal (23 559 4 gl s g Slio 655 )l
obl p |y BaseMol Clel o8 cul Lol gla i)l
(F) 8 (o 298000 i n e

Shaly » Jypaxe n slacay) Cbal sy
8 Lo > s e 1 5 s 5 o5 3 Slos
(Slao ez lp o ) @l )5 3,5 e
eV Siran 85 Sl plo Byb ) eaiios et el
R (\A) ] )IJ)?&).g U.:}Lb.a u.sl)lf )l cJJ)‘b J)ﬂa& L
Sl GBSl & (8) s obl asls
igd QB (adld SO S 0SS Sy (lac
G yile 5 EaS Mol SH asls abxs (ol
By pmen 5 5955 9 gt ob)lgS by
GSa 45 AUS et b 0 o onlizul o3laiBl gl
I isloy g8l 4l (owigid slagh)l g (S asluil
eyl Ky 35 wsSas 4 SH _asls a5 o]
tabas o8 (Jabaiz 925 (A) b S5 (oid ol lssS
ogbe  plb che e byl P
0l culpd g s (b sl o 40 oo Ml 0
US55 djglind (5035 pcnlply D9d )l
.J)l;\fuﬁ

b p &S e Gl glaasls y3 0 ol
s Sl 5 3,Shac f o3lizal b iy (slaeaiysy Sl
e ol 5l &S cwl sl e lojen  jeba
(YY) TSHG) Jloy) gy obesl asls & lgs oo
5 () MGIDI) s vz coiginhowiy) alolb
5,5 5,3l (1) SFAI-BLUP a3l

R de e M (adld S (V) g3)b g sl
cophlcay) ol dole o g e el
ooz OBl jasls ol 93,5 b e (MGIDI)
203 38 13 annl 005 (6 S 0jl] Do il ol 3 &S 5y
o)l85)52 5 (10) sl3S'sn 9 oslBselysy (VF) 5220 5 59l
=h3 92 9 iy paS (P05 ) S ey
Wb s e bl S eolal

1-Genetic gain _ ) - (
4- The multi-trait genotype-ideotype distance index

2- Selection index of ideal genotype

3- Multi-trait stability index

5- Factor analysis and ideotype design via best linear unbiased prediction 6- Carboxin Thiram  7-2,4D 8- Axial


http://dx.doi.org/10.52547/jcb.14.44.65
https://jcb.sanru.ac.ir/article-1-1351-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-08 |

[ DOI: 10.52547/jch.14.44.65 |

Y

F=7AR™)T (¥ akaly)
S Z el b ols 3lie LG X F L ile SUF o] o 48
(a8l oldo i) oadoluilins] (1 Soko LG X P Ly il
R g sl "Glite (g S 51 P X F L pile G A
o) g ogMe sl Glas P X P Sisad (o yilo S
olledl laole dacuisy Sl cuiya p oy g
5 (col iy S bl ofy hie & olafule)
Ly e i |, o—.\,ia\f.wbu sl jasli
(V) Wl iy b (Guiginl) Jlonsl gy <y =)
dod (sl (Ver) olee yusi e (0 5Vl Gl G
Se b glpee b cwiginl nlply sl (qw)p 3)90 Clio
[ s\" s\" ﬁl){ I 66)9.‘94{ J){ Ln.g)x; [1Xp] I )IJ){
.)9.‘»@ DD)UM(Y) 4\]0.") wl.wl).s).u | c_.w‘),o.: Jw)l.: Voo
(oodel8l aliols 3T o 33 MGIDI 25l poloxa =
o3l lsisa Jlonl glacis) 5 bewis) el o
105 deslsee Y ala, ) elizul LMGIDI
0.5
MGIDI = X[ (v — v)?] (¥ olas))

cwl el ele el ol Skl i
M cwpa F ot &8 (i =12, ) = 1,2,...f)
sl Jloss) Gigi3 ol 005 ¥ ol babole g o
Jloal cigii & MGIDI jlade (35S b olacasss
dod gly Gl Juwlyyy e o Ll odd duwlbre
Sy s posl o )0 V0 Gl s (8,5 s o b il
sl w6 4w I MGIDL asls syl

(VY) a5 edlazwl R l3éls 5 )3 ¥ (metan)  Jeoco i

blj e Cawgdlesxe [ESRWeN 9 uULo.» Aol sL_J\)' O ‘d).io\ 4.<L° o\)',:js bl
VBN b [FF o)lad [om oz Jlo /ssly; ool Mol aclitngy

MGIDI _ad s

o3l catwl MGIDI (23lis | sl (sdad, ly
2) Gyt ol amle Jolie (VW) 29500 dnslxe
by ibas,lb oo Jodo S Xijilaw jolibe puss —)
Bl ol oS e Bl e Cido b (gt | 5 9]
25 duoloe Vol & g0 (MX0) J (g 9T id) sl

Nnj—Pnj
rXij = 2 2 X (85 = Moj) + My () aasl)
0j~®Poj

Cho gl Sl g PBlas Lol 1ol cud gay Mg 5 @o;
AShe g JBlas mue joolie iS4y Mpjg Py i |
oo g sl sl pll gl el che
Slho (gl 6ad dwlre i Ojg0d @y g T]n_j):iJlﬁﬂ
nnjﬁ)i"’ Lg).g‘).g (pnj ‘w‘)ho D)0 \Jb )Lﬁn Lmu\ » LY
u.sl.oa.o dl).g :dSUJB P .)9.wu.o 4.».9;).,4» 0 \“—l.g).g‘).f
Voo bply @njecasl 300 b Jlaie gl > &8
)b 9> Jodo )3 29 0 485 jlai 3 jio b ply My
Yormr odgame (sl ygiw s (X)) 4Bl wlie s
5 531 (G285 by al3l) 55 3,0 oI5l st o o
Las 1) o yuxio Lol dsgorme (Siumod i3l 3,5 0
NS e
Slr Gble Jlbs wn alsyo 3 i fole 4 4555 )
ol b bl balsy Jlsle g beodly slal yialS” dwlbe
b pbol ¥ odaly ole! p Juoo

1- Rescaling 2- Canonical loadings

3- Multi environment trial analysis


http://dx.doi.org/10.52547/jcb.14.44.65
https://jcb.sanru.ac.ir/article-1-1351-en.html

WA el b ) g2 gy )90 slagnY 5 pB) Liie ) Jge
Table 1. Origin of cultivars and lines of studied barley in the cropping season 2020-2021
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Table 2. Monthly meteorological data of Darab in the cropping season 2020-2021
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Table 3. Analysis of variance of different traits studied in barley genotypes in the cropping season 2020-2021
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Figure 1. Heatmap showing the relationships among morpho-phenologic traits based on Pearson’s rank correlation
test
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Table 5. Selection differential of the MGIDI index for 13 morpho-phenological traits in barley genotypes
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Figure 2. Genotype ranking in ascending order for the MGIDI index
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Figure 3. The strengths and weaknesses view of the selected genotypes based on MGIDI index
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Table 6. Comparison of traits of selected genotypes with the average values of the not selected genotypes and check
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Extended Abstract

Introduction and Objective: Barley is one of the most important crops after wheat, corn, and
rice. Barley is an excellent source of food for humans and is also used to feed livestock. The
purpose of this study was to evaluate and select superior genotypes with high grain yield and
desirable agronomic characteristics and also to investigate the application of MGIDI in selecting
superior genotypes based on morpho-phenological different traits in the warm and dry region
of southern Fars.

Material and Methods: To select the best barley genotypes in the southern regions of Fars using
the MGIDI index, 108 pure lines in the non-repeating Augment design with four controls
(Nowruz, Auxin, Nobahar, and WB-97-11) in the Fars Agricultural and Natural
Resources Research and Education Center (Darab station) were evaluated during the cropping
year 2020-2021. MGIDI index was calculated to select superior genotypes using 13 morpho-
phenological traits. These traits include grain yield, number of spikes per square meter, number
of grain per spike, weight of spikes, 1000-grain weight, spike density, filling period length,
peduncle length, awning length and spike length, plant height, days to flowering and days until
the maturity.

Results: According to the results of variance analysis, a significant difference was observed
between the studied lines for all traits (except awning length and 1000-grain weight) at the
probability levels of 5 and 1%. Also, the results showed that there was a significant difference
between the lines and experimental controls in all traits (except peduncle length). The results of
factor analysis for the 13 studied traits identified five hidden factors that explained 80.2% of the
total variance of the data. Based on the MGIDI index, L110, L99, L88, L51, L56, L108, L63,
L33, L50, L112, L52, L36, L20, L69, L68, L94 and L35 genotypes, respectively, with the lowest
value of this index were superior genotypes. The highest and lowest values of differential selection

percentage of MGIDI index were related to grain yield (11.5%) and 1000-grain weight (-3.62%),
respectively. The results showed that low values of the number of grain per spike and weight of
spikes and high values of the number of spikes per square meter were effective factors in selecting
superior genotypes using the first factor. Based on this factor, L20, L94, L110 and L88 were
superior. In the second factor, high values of the number of days to maturity, grain yield, and
grain filling period were the main factors in selecting genotypes, and based on this factor, L112
genotype was top. Third factor selected genotypes based on high values of both trait plant height
and peduncle length. L88 and L94 genotypes were ideal based on the third factor. Fourth factor
selected genotypes based on high awning length and spike length (L33 genotype was superior),
and fifth factor selected genotypes with low values of spike emergence length and 1000-grain
weight and based on this factor L50, L35 and L51 genotypes were ideal.

Conclusion: Overall, the results showed that none of the factors could classify the superior
genotypes based on the ideal value of all their internal traits. Therefore, genotypes are selected
that have the lowest MGIDI value, and also their grain yield is higher than the average grain yield
of unselected genotypes. So the results showed that among the selected genotypes using the
MGIDI index, L99, L88, L51, L56, L108, L63, L20, L69 and L94 genotypes were the top
genotypes in this study. On the other hand, proving the efficiency and development of a new index
such as MGIDI requires more research in other plants.
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