Vo ol /FY o)las [paoylen Jls /ssly; ol Mol aslings,

" .as)-’ d&"

e b e 5 55)glis pole oSl
s el ool aelings,

ool o (Setariaitalica L.) (dlg,ed 5l oMl 045 51 (8103 S ac g0 b5,
&Sy Ol (S g0Sles

T o ol dobold g °1as U SO ¢ S gl dg0500 <3155 g0 mutl oot W (0315655 (s

Al el oKl (55,5l 0S5 «g58)5iSTne 5 UL Ml 0g)S (bl Mol (6,55 (sl -\
(I.fahmideh@gau.ac.ir : Jggue o3k 5) ¢yl pl (5,5 (crub mlio g (55,0liS pale olSuiily ¢ ¢58)5iSTan 9 bls Mol 09,5 luisls =Y
L'Jlﬁl ‘OLo)f )...b:b ..\..e(b oKl dmL:S suSishy ubL) CM‘D‘ 9 g,&‘)) 55; 9 @Lf ul.\Jy d)jt.é BMm bl =Y
L'Jl)i‘ ‘J;l) olKsils ;d)‘”l.;‘.f 0aSisly ‘639]9.5\-5..- 9 ul.»L.- C)Lol 55; sbewl —¥
Ol @S w5 sliS ey 9 Lhigel ol Glojle colnl (65,58 £35SO 0aSime < JsSse (S35 58 09)5 okl -0
olplgleyS yal aped olKuisly «2lS u‘Aﬁjy 69kd oS g sy ¢ BLS (g3l 09,5 bkl =&

Voo /AR g dy Fo,l VEIYIVY el o)l
Yo b FY amin

bguno 20,5

£ dwalie g (uyp Bun L adlle ol el (g) 5 sk sladily (s ojslite x> Jpame 4 lyisar (alyyed ()] 1A 9 desde
2 plocl adllas 3y90 (215 cibio VY (olal (caigif VYY) (alig)ps (1))l (02,2 @udly )5 4 goone

a9kd 0aSiimgly Sl e () £ ()] Sl ] 03,8 dsgeme Juld &S (abgyed 3 s WF sk G ol 53 S Rg, 9 Slge
5 S5 dw b ol oS elacSsl b o 5 Lislojl A5 g oleyS yialy duad oSl M laye (slo i ale b (ol iy
S o o S Jsb iy 53 S 3w ol i) )y jalen doys 1ol Lely; lis a5 |l WA el Sl b Jloy Ll cos
38des g by (adls @ lia iy ip L sgk Ojg dsle 3Sles bS5y GlalS dh il 3 Slee wad Job oy Bl o2
8,5 8 s 5 24525 3590 Aol (slaodls s 5 23 (555 o318 Sl

b gs) LS sl 5 Sy oe Slio 1 i 4 Slao eled i ] adlls 3,90 slacisss OS] oS 3l Lt el ly 40 b il
Sy ooy il 4 Slio el b adgle 3, Slae g aild 3,Slae a8 3l (LS Slho o (Siuwed s dy90 1 g b xe Joyd V aw
Y 5554) e 5 Cute (St sy able 3,51as 5 S 3,Sloe b als > Sla ko (iopan Sl (63 g 3 ot (Kisad
5 10)S ang |y las JS by 5l o pd YOIEY I o sl (Lol adlie ¥ oS ol olis Lol sladdie 4 4 jo0 gl asbl jo .cusly (</AF 4
Lo} shigs 4 @l ool ool oLl 393 a1y il ly JS 51 doys VIBYE 5 AFY 5 UAY XUAe oty e b Jsl claaile
B (65 5 Whog S s &) S )y 3 )Shos g dgle 3 Shos Ll I gl 09,5 13 39290 (slocps] 9 Sad S (3955 09,5 ¥ 4

Obe )3 295 BB £ 39y ;0L s (o 202y Sglite g BB yobo 4 03 (opSejlsl wlio J5 Iy ggecne )3 16 S Ao
5,Slas 5 54 0,Slas Has 5E(VYY g AY AV FA MY VY Y AQ FA NFe) gl aded 0 bcwie) (S aSol d dog b gy asdlllas dyg0 puodly )5
@ bl g ol 4 sladely 5 ¥y clacwy; Glae 4 bl Mol ST Gldlbs (glp WSl o 10 widg Joygs p g JB yp jl dgle
5 )8 ooliiwl g a9 )90 (mlg) p3 ()l 4l g adgle 3 )Shee il olaie

5 (St dgle 5,Slas ils 5,Slas (S5 £65 M 4 o5 1 g0l dl.&:ojls

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.42.63 ]

pei; S sl (Setaria italica L.) _abgyes ;)
Lld 5 edy (~515Mb; 2n=2x=18) SasS
P sloele 1> 52 25 (dlom 5 O 4y Sl (Sojslssd
P> O3 IVF) daoy oo (S dloyo &y Sy b il
S Jesily golb> 0jglatosiz Jpame S olsier by,
Sdse SV gare ghaw il g cwl Slop 5 lads
wgMeay (VVNY) Conl YL Joaxe slaaily & cos
A8 wile WY gae plo b dwlds o algyes ;)
5 (305.8 MQ.0) 3Ty sl (pyuie sl 2 5
O 5 (203 YVIF dapS55B- plyiea) jud ook 5lade
(0.3mg.g) ool (3.3Mg.g) sase dlge Jolis  olajle
(V+IAY) 2ib o (0.3 MY.0) wanlS 4
molio )y opateriz (o)l (slaby, ) edlil
i pdypes (255 e dagudhe) sanadl sl
55 dlge o (S5 lallyy (2Ll b beaiges I gl
S 4 (YYAPFNN0) cusl ddlllas )00
3,8l gdog,S o) Bua Ll o &S o psie > ST

doddo

@5 ok ole & cwl bl 5l (S o ol
2 arbn GOl (niete @ drg LW wlord )
Ol glie @ (qwyiod 258 ()9S (55ygliS Ao
S slroyed e Jobo g u.m Ol 38) ¢ ool il puss
Ol dxg3 ¢ LS sboodyglyd 4 (938l g, 5L g (b
YU 9000 9 aU9§ My 50y b Slals 51 ol &
2 o5 glpingh & Cul de; cpl ) Gl plals
Sl 8 Gy Jypaxe ol wanl 485 Ojg0 )] 3590
Sy Al cuiS bB ol GV game S0 cuils
5 035 (jo) Ve=Fe e3guome) (BUSS M) 0)53 (gl> ()
i S5 oS elon 1le Jlods laoes bl | canlize
Shy @ JlPee oized el O Pl 5 ol
Gl (Y8) 355 0)Lal Laisagyg d9eaS 3929 b wogllas Mg
PF s &S Cul gl GY a5 Sbul I elS
g Voo Ly 4 bgje b i Syl byl
Lol o Jlo YAYD


http://dx.doi.org/10.52547/jcb.14.42.63
http://jcb.sanru.ac.ir/article-1-1261-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.42.63 ]

ol pl dabld 5 1S (SOl o Sol S5m0 ol ghoe wuld 0dnard M 0dlj 605 (s hpn

¥ =y Olae (S 90, Sles bl p (Setariaitalica L) abgyed i) pwdly p)5 5l (slodyins degazme obj)l

A8 el oY (slagloj 53 g CEIESy psboey
ole)S yial aed ol (imghy dsyie 5> Ginlejl
clae b (@M e gbis abe o)
Yo (Brd Job aids OF 5 423 0F ics 5 4y ¢l o
I e W00 gyl ) g (Jled (oye @ddd Vg a2y
Dy wysos) <l gl ol SBog ol &ly Lyd o
0lS sl 5 e VIEY asyie S PH s el
el Jloel 4l g Sand @b Jold (o) and Slidos
ol sl ol 5 (20355 (Sl 2y Juid
by pololp Y glaplej 3 5 ISy jsbay iles]

245 plogl dilaio

Sidlex aoyd il Wdgy yle (6 pS0jlul 550 Glas
Job &g )3 S oluss (e L) ol gl ((22)3) 54
s (o Ble) w2y Sy oy eBl) w2 n Sy
LsSe 55 (5) s 3Skas (o gile) JsSsly Job o
039 ‘()l:Sm Jr u;) 4591:_ J)Slo..c s 9 O[ml; Sl
dpss) &b 3 (i dmpmrie 2 p)S) Fp Co sok
iS5 (5) (Siglam 3 Mes g cullby adls
addlls dy90 Olw ‘5).;5)".\;‘ 035)
Od 630 5 ole blus b sillas 1yds  Fidilea woyd
3,5 dwlbre Jlog PH 5 (SO Sl ULy po
eSS o ) bnasey lass )9l Cas 1doxy Slaxs
aoy dlas s g bl oy jebdy g O dlas
2l bl oSbe Jl bl &5 S e g hyled
W 03ltw] Sluwloee j3 ¢ )S
sobds By O Cho pl gdwlxe Cas gy 81.53)1
69: 1 %) 89 )’I ‘j Sduslo (_5‘)_3 9 ol G&JL@
A ealatw] i
s S5 0 JsSol Jib cho il WSl Jsb
s 03T B e &y S 2o 5 bl ol
P oSyl byl (ke JIpbL 3 &5 4d eolil
A5 odlatw] Glusle
Gy 0 O)S a5l prn Sy b cao yln 1S ok
Sp &5 Sg Jobb s w9 bl (Solas j5bay
A oy o)l Sy M &y o Ll o b o3y
b o) o jldbogye o spSoiluil cux 1S 2 o2 e
sy by a5 5y Sigg 5 5 Sl bl ysboay iy
3,5 ooldtwl g yio Blw (655 0l
sobd Uy 0 ol ey Gl S e 1S dawd
Do s 3D dgzge Sy ol Gl 5l g bl eolas
PO lp bl GSike bl 3 & b bl
5 oali] Slowlbe
Cuody OS2 )0 gy Dl ijledds 3yl 5l 1590 Slaad
ol
Gy o 5l &l jlz bl als Sl )5y sl 2ails Sl o 5
35 (385 IS Gy e 9 U)o
Ve 035 0ig L5 g sed 0js) Wt > WD (3
Cwd & p)S sy p sy sl oy Josb
ol

WS 53 e yl8 ads Sy 3 (2L b L) wlde
B g Calid il S Sy JB1 S81 S
S99 (B9 g Gl pSlas LM g )0 )
3yl L slis) bl juelcuddee (gaog,S ST cplply o)l
e 55 Bl I 900 o Spgo 53 oS JB
() 291 dilgs glite 5595 (sloyusdS 5 distuss iSy355
Loog)S dix b S a5 ol Joib 3)90 Sloj yudlS S,
FoS gl 6 madlS (19 (S alols wglite oy
G S5 Aol 5 azl (S5 ol JS Siko
SF) 2l it ol M8 (9,0 alold I S
Sradlie & wpd @ (g oo Nz )l sladSos)
Caa oy jials josy § laisds o 58 6Ll Lol
by Sl 4y Cdo 93 3l i b 9> e Laslg)y zods
(A) S9b 0 ALl 55 Ao 8 390500

Gl WY (W55 £45 (opp pgbiteds ladllas
B B ey 090 wre (=h) Cdo VB gwgp )
S g aily i 59 iy 5,Slos laws a5 2l L zls
W 392 )10,95 0 2Vl (S5 95 51 adple 5 Sos ey
90 Fp pd) Bl polatedy Sl cpl & A Sy
sladlas > () ghlsen 5 stya (VA) 2,5 )8 2oy
On &5 Sy xS il 4 (hes o)) oS )
ool Al g JeSSb 0jg &l G b 4l 5 Shes
923 3929 ()l gme g Cute (SBf (Shrer Sy )b
38das Lol olil it i QB! 9y o cnl 4
Vo adss j0 008 slpiide b 0,Sles dame sl )
Blopd 0l ey Voo 3 alb o Slee oo o
M oSl oS o i bt g S )8 adllas g0
5 Jssl Job wolS i)l b (g5l dne 5 Cute (Siunson
aihie o ) lasyieo Glisljl 5| ol abgyes ;)
Jols bl wisly 3 adlles 3)50 did (g9db il
ol 1y b aSles 5 wyp dy50 Slao po (Siusod
2

R OReR 9 (SHBS E95 (o Cueal 4 g |
o) o Sles des I Gl Glas WU egmu 4 Ll
Sdegeme ) dgrge (D) E95 (owyp Sia L adlas
slo g 3Sdas ululyy (aloyes G5yl pdly p)5 03508
A5 el e (o5 law

W g 9 3150
& algypd o) Guigl WY ek B> ol
2boyps i)l medly py5 00 S clasgee Jolds
ole B alS Gl (g)gld eaSimghy I il
as glo)S yal and ol oM e sl i
ho b ool JolS saiSsly oo B 5 lej] a3
A3 1l WA Cels s oo Jloys Ll cov 5 iS5
Loy ¥ lad 93 Ojpo 4 aialojl @8 1o () Jgio)
Ollos b a8 S a5 0 e Sl A eu)S o dlold
Jed ety Joel als’ g Snd o5ed Jolds (o) s
Oialojl adaw plos (slyr 6)lal 5 (23355 ¢SSl (g


http://dx.doi.org/10.52547/jcb.14.42.63
http://jcb.sanru.ac.ir/article-1-1261-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.42.63 ]

)

Losls o35 Jloys il pes plsl 51 L8

A 5w 9 ©8)5 418 sy 3)90 SPSS Jl3dle 5 Lawgs
obly s g e Gl e o Cono
ol Lol oSl mb ulol » (ANOVA)
b 5Sike dumlie yizmed 1 plool 1S5 4w b (RCBD)
Named o pd B Jleis] pdaw (> 5SS ey eolatl
9 3)ly oy ) S 4o plS 4 Pl (g S wlico
25295 9 (ld5 jlne Olgis & (il dold @pe slie
plosl SAS 9.1 ljile s 5l eolitel b Lol (sloailge 4

rooply Aobls 5 LS (S oSk 390300 l3is0mce mld coisord M w03l e35 sk

Vo ol /FY o)las [paoylen Jls /ssly; ol Mol aslings,

oS Sy ) o b 351y 3 Sl 3,Slos
WB)S S 53 (o sy bl (g 9 Wb S O S
A (xS 0ilul Syjglen 5 Sles g 0

aaly o &l je bl o izdaw daly )3 Ald 3 Sles
A5 031> prass HUSe 4 s 5 o

o o Jiemd ol ) Hadgle 3,8Mos) d591 (49
A 001y el HLS &) o b ] s

WIS legs 4 il 3 Sles Cun I il g RS LS
W dolre by asls Voo 3 Cps

ol = (oladl 5,Slee/ Ko 5,Sles) XYoo

wl.}ﬁ

2bgy p3 ()l meodly p)5 dcgeime oldliie lalKe =Y oo

Table 1. Geographical locations of the collected foxtail millet (Setaria italica L.) accessions
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Table 2. Combined ANOVA of beneficial essential agronomic traits of the 134-foxtail millet genotypes.
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Table 3. Phenotypic correlation coefficients of investigated traits of foxtail millet germplasm
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Table 4. Results of stepwise regression of seed yield traits of the foxtail millet genotypes
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Table 5. Response to a correlated selection of seed yield in foxtail millet germplasm

> s Guoly 0o . e & Bl 4 o altiane i SB oni 2)
Céio (Ri) (CRI) dnsors Fesly 3, Sles b (S5 (Sisod (RE) i

- - - Iv¥ &l s Slos

AV AN IYY -Jo¥ Sojlan 5y Slas

<IAY -IAY e Y4 cailsy asls

AN -/A¥ Yy ¥ dgle 3,Slos

<IAY -IAD e v/.5 Oy ol

Jos <JAY Ay BIYA Ggy £l

oy ) 90 Jlein! pdaw 50 I gixe g )3 e puE G 4 e g % S

35 4 ol adlye o 1) cupe S las ple
SN a5 Cuol b 0 pl (O Jgan) widly olass]
b duse 5 4 25 St 35 5o i b Jgl eilhe
Wty gl adlse Jhade cpyuin o5 olacss) i)
é(YYl 9 Y’q 6VY’ £\V’ ‘VY ‘\YY ‘GV A() ¢;A ‘\;’) ._\M»LL;G
38 Jouiliy jl Jloy lulyd )3 o8]y olacigiy g
2D &S pgd adie Wged LS Wil by p (oYL
il byl angi )0 (658 ot Jgl addhe b awlio
JsSl sodh 0js Sl 1 g (odng) Slio L bl
2 adele 3 Slas g kS 4oy W dlawi iy &g Lol

O Sl onp D50 Slocis) Ole 585 4 d2gT b

G raled g dg2ee g9 Clio Sl S e i
@ a2y b ocd)S plol ol glaadie 4 400 dacuds)
b g ol (gpS0jlul law Lol slaadie 4 450 s
S ab pasuie Syl pS)h ohg plie (85 a5
2 g Sledhy jolaidl sgd 4 1y usbyly IS 51 s Y/OF
obyly 5l aeyd YOIVY 1 i Jol Lol 4dlse ¥ ggemme
WSyl () JKS g £ Jgin) 835 ang |y las JS
wigle 5 Slae il 3Skes JsSoly Jsb oSy Jsb


http://dx.doi.org/10.52547/jcb.14.42.63
http://jcb.sanru.ac.ir/article-1-1261-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.42.63 ]

54

PLERW RS ‘5».».:9».9 dl!bb.)l.) Ju.l?U 9 40 u»l.wl »
sty BB gk 4 oad (55 ol Clav il bacuis
dl.bwy) M)? )1)5 aliseo 09;\5 0 9 Ml u9l.n.~o
@ s )l g dgle 3 Sles LI Sl ol 09,5 )3 39250
Jsl 4855 )3 d9290 laguis) il (555 bog)S 4dy
).B.S )" (\YY 9 AV £\V' sY’i ‘VY' ‘VY ‘Y\" ‘\0 ‘;A c\;')
M ey BB 5l dgle 5Slas 5 ) 3)Slee
o bwg odel Cusd @l b saios pl (claadly (s
Sl Lite b (2bgyps 1)) uis) YVY asgozme 3 (V)
Gt opl s oyl callhs WS Iy Adgs dw oS
ler 5 odljgds Geid odol Cowd 4 uls alie
Lide b gugn iyl modly p)3 (5348 VPV degecns 5 (VA)
s kol 4595 ¥ )3 1) dbgpo wudy )5 &S 392 S
Jds 4 Wil o b ddgd dluw Ciglas g Wdg 03,8 (g
e ik adllas 3)90 (slacuisi) s 5 g8 p> gl
2 Bloes il gl WA () ohlSes 5 5l
oL S o8 ol 2 b (gl (50 09)5 oga
3 ol ddgd b odel Cawdy sladdes dlawr a5 Mol
by Lol dbss 115 > OS] bl s gl | &S
Lise uﬁw_ya 4 Ulg o bddes sl gles &S
28l phalejl lpd (izxen g adlllas 3)50 slo oS
clio (i3 95 kil 2 (V) ohlSes 5 2bb GBS
si0g)S ploml Caa b puS 08, YO 3 Sujolsh)ge
ol 3)ly gy 4 jLdS 4jo5 (g, il 4sy3e slaesls
)5 )5 09,5 ¥ 5> adllhae 3)90 Sl i 93,5

b g ansh cllas o5 cpl @ls b )% @l 4 5]
i g g 50 dadded olaai ol Ll dg wlie
G0 b s ol pled dall adllae 3)50 (sl
tiaoj > Ui sl dlllan oyl 45 1 ol S gl
=l lao jleslawl b baewsss (ganeg,S jl edlatwl (¢
Blopd il Slrl w5 pabas asgerme D ke
Al o Jloy bl cos

sosplpl dabld o 13U (SOl ¢ Sshs D500 w5 gh0me puld codnond M w0dlj 605 (5340

Vo ol /FY o)las [paoylen Jls /ssly; ol Mol aslings,

aye ol 2 ) cups S Wlae plo b awlis
ped adlio b Glaw (pl (g)h ne 5 Cuto (S il
po> adlie Jlde cpyide b placis) o cul ol Sl
N2y95 29, plSl Mg Caa > g dlge (3
B R s P R
5wl Sliv plo & Cons 1) VL Cuto ups Lol
D> 1) poe addie jlade cpyiin &5 olacuy) bl
5 il Loy Clao gl adse b daly > iy (o
Pl adlze Jlade cpyuin & lacsys bl cplpl
(Y J952) 39 o poSide (Shg b socwisi
DlSen 5 ol cloasl b adlls oyl Jols b
adie oo g i W3S e &S cusly casllas (YY)
5wy JS ol s 3 Slas gy las,l as ol L Lo
oaseis sl Glee Ol 4 Sl al Jlia s
oMl )90 gy (i)l Glapwdl p)] ) iy Sy
2 bl laadle 405 (6% ladlhe > xS )18
@l @b plol (18) hlSen o 588 bwg paS olS (5,
059 diaw j3 alb ol wliw Jsb clas &S ob oL
S9ee 32 S Sl g e (25 Sl Sl ails Jlia (g g alit
ol bl s Wil o ey olS 53 5, Sles o
Slags & 525

aizs 5l bewe) gdeg)S jskaiedy dallae ol jo
@ ool alols mpe slis g 3)ly By @ lads
4355 5l ols 350 Jlges b ookl Alis jlxe yleie
5¥ US55 alllas 300 Slis oluly bbaiss lases
bews) dols pl Sany wloly .l oad ooy lis ¥
G S F U claadss )5 5 Lol adgs ¥
(A Jods) 0390 caigis B+ 5 YO YA N glb sy

. 2l £ )l @k £y degerme ;3 adlllae 3)90 Wlao ol (slaadlie I S 52 polie 7 g
Table 6. The principal component values of foxtail millet germplasm

(%) usl)ly (2es duoyd (%) dbgsyo (uibylg duo )y oy polie 4dl3e ola
¥a/A1 ¥a/AQ ldiat \
VA% a/AY VY Y
SN A ANYY \VAY4 Y
\(Vial v/o¥ V0 ¥
AY/Y - £10A <[as I
AIVA ¥/0A I5¥ 5
/Yy ¥/¥Y I8y \
a0/-¥ YIAY -foY A
av/aA y/a¥ /F\ a
ANAY JAD -y \.
a/nNy -/¥a o[e5 ANl
aa/vy /¥ of-¥ WY

Voo -IYY oY WY



http://dx.doi.org/10.52547/jcb.14.42.63
http://jcb.sanru.ac.ir/article-1-1261-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.42.63 ]

soplpl dabld ¢ 13L SL ¢ S D500 B gdene puld oduond M wdlj o053 (sige

8 S

,/7

Eigenvalue
£

F1 F2 F3 Fa FS F6 F7 F8 F9 F10 F11

> 100

+ 80

+ 60

40

+ 20

Lo

Cumulative variability (%)

=hy lao (B g3 Sles ulul  (Setariaitalica L) (algyed o)) wdhy p)) jl slos S asgerme (b5l

2Usapd 5l et 5 Asgoome isid Slio ol (sloailye 1 oy palie S Sl ) S
Figure 1. The principal screen plot of foxtail millet germplasm

2lospd i)l wedl p)] dsgerre )3 adllas 3)90 Slao 51 G ya gl adlhe Sl orimd JSuts (slial =Y Jga>

Table 7. Members constituting the first five components based on investigated traits of foxtail millet germplasm

Pl adlge Py 4l py> dlye Jol e olio
5y —. /¥y —/f AN, S8l loyd
-\Y —/eN —\A QALY )l
ey Y AR /X0 Sy ol
oy o5 —Iy- -I¥¥ Sy dsb
NAn AT —-I¥¥ o/-¥ Sp b
—-Ivs —-IvY AN -y sy olas
A o[y — . -Iv¥ JsSsly Jsb
-y —foY AN It Sy ,Sles
< [0Y AR - /¥y o[eA i gy &g Dl
—.ha —ofe¥ -/Y¥ A ddgle > Slos
ooy 7S -I§Y - bl Il yoks 3
<Iv¥ <IA- -I\& -[o¥ ab 5 ojs
ey [N ALl AN Caslyy yadls
—\s -y BAte AN SSiedom ,Sdes

900 Dendrogram
800
700
600
2
® 500 +
E
» 400 |
2
A
300
200
100 -

_ $2loypd )l Sreis) clades gane,s -V Ko
Figure 2. Cluster analysis-based dendrogram of investigated traits of foxtail millet genotypes



http://dx.doi.org/10.52547/jcb.14.42.63
http://jcb.sanru.ac.ir/article-1-1261-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.42.63 ]

o)l dabl 5 1181 (SOl o STob D900 3l ghomxe mald 0dnard I 0dljed 5 (srn
\Al VFY bl /Y ojlads /ondyloe Sl / 2ly; LS oMol doliing}y

Dissimilarity

—_— [ [T o (=) = -l L]

5 55 S & 3 &

1

= 5
=
=
=
ai
=S

2 3

ca [

_ _ 9 095 ¥ g slabgd it ol ol IS Joges ¥ S5 _
Figure 3. Schematic cluster diagram of genotypes categorized into four main clusters resulting from cluster analysis.


http://dx.doi.org/10.52547/jcb.14.42.63
http://jcb.sanru.ac.ir/article-1-1261-en.html

vy

o2yl Al o 1AL Sl ¢ S'gbs 3000 B gderre masld codnand M wodlj 605 (sige

=hy clao (B 53 Sles bl (Setariaitalica L) algyed () mudh p)5 5| los 1S a5 gore (2L5)]

2Lgyed 03y el (sheg,S A Jodo

Table 8. Cluster analysis of foxtail millet genotypes

Ny Ny 2% 4%
38 78 7§ 9%
e » 0 0 0

\Fe AREY \ A

A Q Y Yy

VO AN Ay Y¥

ay AY ¥ Yo

WY A [\ Y5

Yy A 4 A4

VY- Y \ YA

vy Q¥ A ya

v A Ve Y.

Yy W Y 72

vy Y \n%

aA VY ¥¥

VA \& ¥o

ARES \\4 oF

WY YA OA

VY a 5

A Y 20

WV AR Y

VY Yy £/

WA Y Y-

YWY ¥ ¥

YWY Yo A

Yo YA A

Y ¥ AY

YWY \a A¥

WY ¥y AD

YWY \td .

yya ¥y qy

FA a4

D Voo

ay ARA

ay VoY

oy AR

[AA) Vo¥

£\ Vel

Y VoV

lal AR

55 VY

\A) Ma

Yo W

\d WY

vy Y5

YA WY

va YA

VoF WY

YWY

MM

Y&

YA

VY.

[ 2T-0T-G20g uo JrJeniues ol wouy pepeojumo( ]

[e9zrvTalivSzs0T [10a]


http://dx.doi.org/10.52547/jcb.14.42.63
http://jcb.sanru.ac.ir/article-1-1261-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.42.63 ]

Yy

ol pl aabld g 18 L Sl S'ol dgamxe ol gdexe wuld wdiand M w0dlj 635 (sape

x5S )3 eslitsl 3590 (algyes 1)) slawadhy p)5
Bloes o)) Glewip] ol ol lades a5 ()b
slcss) Clao 381 ke 5 mandl b Hlex &
9 4 3Sdes Jai 5l g 09 yide JS (SSLe I (VWY 5 OV
Wy oy ey JB pp I adgle 3 Sles
cbal g oI5 4 glracly > Vb Jesly b ooy
3y90 by p2 0yl Ald g ddgle 3 Shee I3l jglate 4

2355 )8 eolaiwl g s g

‘!“3)3\5 9 ’SMJ:’”

slacoles 9 Jbo Glandy I Jhagh ool Bawy
o5l (RTIPP) LalS clids 5 (sl cosSiimgly

ojlad b (gy9ld Cannj Az 3};“, 5 oleyS sml ad

Vo ol /FY o)las [paoylen Jls /ssly; ol Mol aslings,

IS (55 S
AS paside (gl oy Jdod g 4jed elel
FB ok 4 osds (gpSolil Clas Gl aewig) o
B g55 2y Sy cdlae ol s Sglite a2y
odlaiwl b el adllas dy90 dL&MMi £y ulm SR ESY
Naod oy by ddgle 3 Slas g Sufglen e L
sasly o Wlg o Slaw cpl W o)y jb sxe g Cute
9 4P XpS )5 ohag drgs 3)50 3See (SBT dg
Jol (ol adlse ¥ goommo 3 o lis Lol adlie Lo
5835 ang |y lio U iy jlao)d VOIEY 5l i
slo adlie b awlie o Jol adlse 4l 4 @295 L
i Glaws g cudly uibyly ds g )0 (g i pow ddlhe
c439j& .))Slo.c ly D)gsl.o& ‘J9§u)l) J?b cj).: J9]o cg).)
P hieuye gVl caby jadls 5 Sofglen 2l
o 88 de Glaw cplply Wby plad] sgs 4 ol adlse

10.

11.

12.
13.

14

15

35 Lw IS LT el b SoS 5 il R ]
By 85 g el JleS bl 2 9 e Pr sbeds; pasds (lp ok ke olpe 4 Ay

&l

Ahmed, T., M. Scholz, F. Al-Faraj and W. Niaz. 2016. Water-related impacts of climate change on
agriculture and subsequently on public health. International Journal of Environmental Research and
Public Health, 13(11): 1051.

Amadou, I., T. Amza, Y.H. Shi and G.W. Le. 2011. Chemical analysis and antioxidant properties of

foxtail millet bran extracts. Songklanakarin Journal of Science and Technology, 33(5).

Babaei, M., M. Fotokian and S. Mahmoodi. 2014. Evaluation of Genetic Diversity of Wheat (Triticum

Aestivum L.) Genotypes for Morphological Traits using Multivarite Analysis Methods. Journal of
Crop Breeding, 6(14): 1-14 (In Persian).

Brown-Guedira, G., J. Thompson, R. Nelson and M. Warburton. 2000. Evaluation of genetic diversity
of soybean introductions and North American ancestors using RAPD and SSR markers. Crop Science,

40(3): 815-823.

Dofing, S. and C. Knight. 1992. Alternative model for path analysis of small-grain yield. Crop
Science, 32(2): 487-489.

Doust, A.N., E.A. Kellogg, K.M. Devos and J.L. Bennetzen. 2009. Foxtail millet: a sequence-driven
grass model system. Plant Physiology, 149(1): 137-141.

Feizi, M. and L. Fahmideh. 2016. Evaluation of Yield and Some of Quantitative Traits in Safflower
(Carthamus tinctorius) Germplasm under Rain Fed Conditions. Journal of Crop Breeding, 8(20): 24-
30 (In Persian).

Hair, J.F., R.E. Anderson, R.L. Tatham and W.C. Black. 1998. Multivariate data analysis. Englewood
Cliff. New Jersey, USA, 5(3): 207-2019.

Haryanto, T.A.D., T.K. Shon and T. Yoshida. 1998. Effects of selection for yield components on grain

yield in pearl millet (Pennisetum typhoideum Rich.). Plant Production Science, 1(1): 52-55.

Johns, M.A., P.W. Skroch, J. Nienhuis, P. Hinrichsen, G. Bascur and C. Mufioz-Schick. 1997. Gene
pool classification of common bean landraces from Chile based on RAPD and morphological data.
Crop Science, 37(2): 605-613.

Kapoor, R., H. Evelin, P. Mathur and B. Giri. 2013. Arbuscular mycorrhiza: approaches for abiotic
stress tolerance in crop plants for sustainable agriculture. In: Plant acclimation to environmental
stress. Springer, New York, NY. 359-401 pp.

Li, Y.and S. Wu. 1996. Traditional maintenance and multiplication of foxtail millet (Setaria italica L.)
P. Beauv.) Landraces in China. Euphytica, 87(1): 33-38.

Lin, H.S., C.Y. Chiang, S.B. Chang, G.I. Liao and C.S. Kuoh. 2012. Genetic diversity in the foxtail
millet (Setaria italica) germplasm as determined by agronomic traits and microsatellite markers.

Australian Journal of Crop Science, 6(2): 342-349.

.Liu, Z., G. Bai, D. Zhang, C. Zhu, X. Xia, R. Cheng and Z. Shi. 2011. Genetic diversity and
population structure of elite foxtail millet [Setaria italica (L.) P. Beauv.] germplasm in China. Crop
Science, 51(4): 1655-1663.

.Melchinger, A. 1993. Use of RFLP markers for analysis of genetic relationships among breeding
materials and prediction of hybrid performance. International Crop Science, 35(5): 621-628.


http://dx.doi.org/10.52547/jcb.14.42.63
http://jcb.sanru.ac.ir/article-1-1261-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.42.63 ]

soplpl dabld ¢ 13L SOL ¢ Sl 35000 P gdene puld oduond M wdlj oo 5 (sige
¥ =hy lao (B g3 Sles ulul  (Setariaitalica L) (algyed o)) wdhy p)) jl slos S asgerme (b5l

16. Munns, R., R.A. James and A. L&uchli. 2006. Approaches to increasing the salt tolerance of wheat and
other cereals. Journal of Experimental Botany, 57(5): 1025-1043.

17.Murugan, R. and A. Nirmalakumari. 2006. Genetic divergence in foxtail millet (Setaria italica L.)
Beauv. Indian Journal of Genetics, 66(4): 339-340.

18.Pawar, V. and V. Pawar. 1997. Malting characteristics and biochemical changes of foxtail millet.
Journal of Food Science and Technology (Mysore), 34(5): 416-418.

19. Pfeiffer, W., K. Sayre and M. Reynolds. 2000. Enhancing genetic grain yield potential and yield
stability in durum wheat. Durum Wheat Improvement in the Mediterranean Region: New Challenges.
Options Méditerranéennes, Series A, 40: 88-93.

20.Rao, B.R., M.H. Nagasampige and M. Ravikiran. 2011. Evaluation of nutraceutical properties of
selected small millets. Journal of Pharmacy and Bioallied Sciences, 3(2): 277.

21.Reddy, C.R. and K. Jhansi Lakshmi. 1991. Harvest index and yield parameters in foxtail millet
(Setaria italica (L.) Beauv). Indian Journal of Genetics and Plant Breeding, 51(2): 272-275.

22.Saha, D., M.C. Gowda, L. Arya, M. Verma and K.C. Bansal. 2016. Genetic and genomic resources of
small millets. Critical Reviews in Plant Sciences, 35(1): 56-79.

23.Salini, K., A. Nirmalakumari, A. Muthiah and N. Senthil. 2010. Evaluation of proso millet (Panicum
miliaceum L.) germplasm collections. Electronic Journal of Plant Breeding, 1(4): 489-499.

24. Santhakumar, G. 1999. Correlation and path analysis in Foxtail millet. Journal of Maharashtra
Agricultural Universities, 24(3): 300-301.

25.Sen, D. and M. Hamid. 1986. Character association and path analysis in proso millet. Thai-Journal of
Agric Science, 19: 307-331.

26. Temesgen, T., G. Keneni, T. Sefera and M. Jarso. 2015. Yield stability and relationships among
stability parameters in faba bean (Vicia faba L.) genotypes. The Crop Journal, 3(3): 258-268.

27.Thompson, J.A. and R.L. Nelson. 1998. Core set of primers to evaluate genetic diversity in soybean.
Crop Science, 38(5): 1356-1362.

28. Yazdizadeh, M., L. Fahmideh, G. Mohammadi-Nejad, M. Solouki and B. Nakhoda. 2020. Association
analysis between agronomic traits and AFLP markers in a wide germplasm of proso millet (Panicum
miliaceum L.) under normal and salinity stress conditions. BMC Plant Biology, 20(1):1-18.

29.Zhang, C., H. Zhang and J. Li. 2007. Advances of millet research on nutrition and application. Journal
of the Chinese Cereals and Oils Association, 22(1): 51-55.

30.Zhang, P., S. Hui, X. KE, X. Jin, L.Yin, L. Yang, Q. Yang, S. Wang, N. Feng and D. Zheng. 2016.
GGE biplot analysis of yield stability and test location representativeness in proso millet (Panicum
miliaceum L.) genotypes. Journal of Integrative Agriculture, 15(6): 1218-1227.


http://dx.doi.org/10.52547/jcb.14.42.63
http://jcb.sanru.ac.ir/article-1-1261-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 ]

[ DOI: 10.52547/jch.14.42.63 ]

Journal of Crop Breeding VoI. 14, NO 42, SUMMEE 2022 ........... ittt rt ettt est et e e e e eee st e e e atee s e a e s s eeraenn s saesenn e a e e ene e es

Evaluation of Wide Range of Foxtail Millet (Setaria italica L) Germplasms of
Based on Yield and Some Agronomic Traits

Mehdi Yazdizadeh, Leila Fahmideh?, Ghasem Mohammadi-Nejad®, Mahmood Solouki*, Babak
Nakhoda® and Fatemeh Ebrahimi®

75

1- Ph.D. Student of Plant Breeding, Department of Plant Breeding and Biotechnology, University of Zabol, Zabol,
Iran
2- Associate Professor of Department of Plant Breeding and Biotechnology, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan; University of Zabol, Zabol, Iran,
(Corresponding author: I.fahmideh@gau.ac.ir)
3- Professor of Research & Technology Institute of Plant Production, Shahid Bahonar University of Kerman,
Kerman, Iran
4- Professor of Department of Plant Breeding and Biotechnology, University of Zabol, Zabol, Iran
5- Assistant Professor of Department of Molecular Physiology, Agricultural Biotechnology Research Institute of Iran,
Agricultural Research, Education and Extension Organization, Mahdasht Rd, Karaj, Iran
6- Assistant Professor of Research & Technology Institute of Plant Production, Shahid Bahonar University of
Kerman, Kerman, Iran
Received: 12 May, 2021 Accepted: 30 November, 2021

Extended Abstract

Introduction and Objective: Foxtail millet, as a multi-purpose crop, enjoys nutritious and
remedial properties. This research was aimed at identifying diversity and the investigated based
on 14 agronomic traits in a wide range of foxtail millet germplasms (134 genotypes).

Material and Methods: In this research a total of 134 seeds of foxtail millet genotypes
corresponding to a wide range of foxtail millet germplasms were procured by Research and
Technology Institute of Plant Production (RTIPP) affiliated to the Shahid Bahonar University of
Kerman. This experiment was designed as a randomized complete block with three replications
under normal condition in 2017. Agronomic traits include: seed germination percentage, plant
height, number of leaves per plant, flag leaf length, flag leaf width, number of tillers, panicle
length, seed yield, number of plants per line, forage yield, seed weight of superior plant, 1000-
seed weight , Harvest index and biological yield were measured and the data were then
analyzed.

Results: Analysis of variance (ANOVA) indicated that the differences between the studied
genotypes were significant for all traits except for flag leaf width and the number of plants on
the line was significant. According to the phenotypic correlation coefficients, the seed and
forage yields had positive and significant correlations with all investigated traits except for the
flag leaf width.

Also, the seed yield had the highest correlations with forage and biological yields (0.97 and
0.94, respectively). Then, principal components analysis showed that the first four main
principal components could justify explained more than 75.62% of the total variance of the
traits, and the first to fourth components explained 49.89, 9.87, 8.32, and 7.54% of the total
variance, respectively. Based on the cluster analysis, all genotypes were categorized into four
groups. Compared to other groups, the first group of genotypes had superior seed and forage
yields.

Conclusion: In general, genotypes had significant differences in terms of the investigated traits.
These results indicated the presence of a wide range of diversity in the investigated germplasm
of foxtail millet. Besides, the common genotypes held in the first group (G160, G68, G15, G23,
G72, G73, G39, G170, G57, G122) had significant superiority in terms of seed and forage
yields under condition.Therefore, they can be considered and used for future studies of plant
breeding as superior genotypes in breeding and selection programs in order to increase the
forage and grain yield of fox tail millet.
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