ey olie; I¥¥ olos /W“D)Lﬁ% Jw /ucb)' oblS Mol asliingg

" zusﬁ M&O"

il b e 5 (535l ol ol
i ols ol ackiiagy

Sy (5l i 9 8 3 Sos 5 bamo i hiSo yy U (o) 2
(Beta vulgaris L.) & jaizs

sl 0ibe o o' SWL Lig 0

ol ‘E)S «8jy9lis =95 9 u:’)?‘i cligise ylojlw ‘..\.3).,'\.» FRURWS CM‘O‘ Olados duwle HLuiily =)
colpl @S ol K50 5 o) Kimg sy oKL «z,S dnly ¢ oMol 55T o Kitsly (L Mol § celyj 05,5 ¢ priass (85 =Y
(Asaremirad@gmail.com : Jggume 0liu g5)
VEANNY ok )b VENVAY bl gl
WAL YY taxio

by 035>

3 e sty 9 25 oo )55 oolisal 3,90 4B Caxto )3 a3l o oS A3l o (559058 ot Sl Jpame Sy 4Bz 1B g doule
oo cgycnl jl 29 00 J5S gl e JiiSamy g buoxo o] dlawgts 8)disz )3 4B CodeS 5 3 )Sos 390 lad 4 15 A5 lia (o ek
ol 3 Ll s jo 4y g (6,4l AB)atie ilisre (gl e 48 5 Slas yr bamo— i (S b (g polilod; jSb>

e 5 (o) 515 a0l S, elyomay 18 )atier 2 VD ()l 5 (5l (e 5 28 3 )Shos Lo (i) (iiSeny Sl Hld g g Slge
2 (£2e5T) Glosio 3 ,Slos auglie )bl ol B 13 S5t slassun €8T 8 (s 2050 (Vg 9 CeisSarg) cS90 dg09593) (2 )6 el
1o & b yo 155 5,Skae 3,00 5 o Culayg § e Bd €S VYRR Jlo 5 iad 5 lgilio ctio wliileyS S ol csos atbaio Cin
A5 plosl GGE biplot (S5 b9y 6,554 b yShe (S sk 4525 (oialojl (slosy o 51 S,

Supsst lgilis 5 olleyS )3 Yarer wby ciorbisin Joses pobal 5 48 3l s ©M sl GOE (SublyS gty 153 3,Skes (5l 4o tloidly
e (it ) lawre (3045, o 13 3 )Shes g ()5l cn Fube Gl 5 03 VY ojled b g et g jlind @) lien )3 A5 o)l
S olol g e (a0as) ged D 55 g oliile)S e @S algaile Gl (plier Chgod e e (el Cow @
S Mk g Ot lsear O ojled by oS 3 ol (gl g 0Sles S0l ol Wy ye (gads) Jogel izzen g Jlol
S @S eoam oS5 ke gl lyteds Olgsilis 5 olitile S oS (g pgoty 505 s (Laome ) S5 bamo dus &y ()2 290 blio bl o0
‘ A5 BLS S lame (e Glyiedr g5 9 S)hi batme (megd (lgisd dpda g

5 5,Skas g Sl s g 0351 13855 48 siin SMol (el et 45 3,Skas yy Lagmo— iz} LtiSanp & 015 (L s 35 S AR
Lol 51 a5 5 0nd popnads 09,5 93 4 o (sladyun sy yen S (B o 8 5 )Slas @ jla JS sy .l osd 505 bapme 4y (lane
e wd) laisay Lmo] Sl g G 5 00 (oSS b5l adlaie Wi 3 Gl LSS eyl B > dile g 80,8 08y (Syme L;Lzao}a)"l 3l

3 e ygdST (B 53 0l3pgliS )50 53 (oH8ly ,Sdes
5 syl ol ol cde a8 (V0) cunl 0ads 3y5l p duop3 Y-
) i) GSany wnd o (F) 38lee S5 ol
Caol )55 S aayl, O?.‘ 3 Gl 005 Oly'.c e J,o\}c
Sl oS lally o, Slas (K55 Jauslty il L
2 bl algd 253l 390 (ol wle ln ]y ynie
ol oyt (it by (s SIS jlad does
ety 2l il cnl o slp gyl Sl S e s
odiS Jiwe Jolos ply 3 oo iuliel b YL 5,Sles
ol Lo Slee (oylul o (3 a8l ol oo
(O8A) b o Sials 3 Sae Jouilty
bl b e Job o 2,Slee @l 4 5,8l (g)lub
Sl egs S bl 4 Bl o5 Jb o5 e
.(\£V‘Y\) .))1.) D)L:)‘ me O 0 WLA .))S.Lo&
Pl 0Slas b plByl dnwg Jiday aLS oS04
los bl aue 0358 (4Bl 9 YU paw
3 g i 5 b Jlo Jsb 13 o sl Jlos) 55
S &S by (YY) aad s o8 3 Sles lalesre
sledlo p be S p Ly e ol ) Gy
ol 2 Sles > a2y bl Sllwy o n‘)f cuwS dlicee
Cod g Gl oo bulys 5l 6pd St 5l (Soam

g s
M8 5 mhoaiy (o) Bjle Mgl 1 galS” slanjlg

Aoddo
My VU o Ske (S5 Sy 6554
Slacme; 5l 2,8 (gy9000 sl (Beta vulgaris L.)
oS ol Lt pibiclinl 5 sl gyol ccutS i3
Vo dgie o5 cul 1B LS pyaey JB (S
oo 1y 45 Gl 3l 5] (05 e ¥V 4 S033) a0
oS (ol olS (3093 (lpiedr jSis I e 9 (V) WS (0
oty 3Skas Jpusley (YOXN) 393 o G5 ol 43
OIS Wb (9 Bl e 3 i Sy o Sles
B3 (glaand )3 (A) 39 o0 iy i) g ()
VO ssos 1y S 3,80as 6¥lo Liglidl B i o))
Jds @ s b oandl & (WAY) Wlos,S ayjon doyd
Cunl 035 (0 pde (slooged Soste 9 (VF) Sl cslod iul38)
CatS 9 3,Slas iulial 5l asyd B dgas ggazme 43 (VYY)
&S (V) cwl s Joobs Aol slacd piy doni )
A5 ool o 3 Shee (S5 by il osimsli
Juoslly 3Shae 51 a8 adipan By 38kae a3k o
b o565 il ciame Jolye | o Lty oo
2 A8y 0,Slas U dgd 0 cuw g 03b 1,8 sladllcoy
om 38k M ) (1) 25 spime o)l¥ g)lje
08y By (eSS lagialesl 3 0ad (S0l 5 Slee



Shgosbe e g SEb Jogls

V¥ (Beta vulgaris L) 185z sty b (55l (s g 38 3,Skos 2 bamo —uhf (iiSodyy b )y

ok b a8 5 Slas (glul 5 Bkl dlezel L
b B s (ialell o 3 A cemua ol
SB aals S olpen 4 (caeST) Slosie 3 Slos dunlin
{Novodora) 1ys3599 (>, sals s 36 5 Luw
Yo P (Loriquet) cuieS,s)  (Modex)  wSdse
winleil aslg ya us cuiS (adl S'ely gy (Pirola)
L g0 A oo i) K0) e pngtio V100 4 S, Joli
Gy p S pin ;0 g () oo o <[00 alold
O el e &S 0B o0l )8 oy )4 ol ey,
WS 4y XS SE Sy ke b g dbpe
b ilejl (bl as oile,y S ;0 g VWeeoo
oon ©o9 ddhie Can L Sy bS5 Gille
Sy Sb o Spome s slodile b o5yl i plool
S le pgow b dlopo din (b 55 g (wd (g b &)l
bl des I opSin g (b yohtea 285 plxl
28 15 Wl Cot Ciye Gjgod g)lie B juiin
Wlop b o3y o 35 Gy )9 4Bl bl
eolSiu) j| a5 a8 g il L diy o 35,
205 JpS olerd ojile b g 13 SIS Slidos
P Sladss oKl can a0 ikl el cllee
sloads; cpig g obsled b IYAR Jlo olo oLl Jgl am
1 bl iboj] slac S
Olho Cwiladly g Jgmasmo Cudld
3 odlinal | dslas jsbods dbady, (sodiund j
4 et dged Oy (sladdy; I Lady H5055 oS
Olidss duwbo dbww aS S oBiulejl o 9 W3S
S 9 o5 G SRy sl ) id)uie yh 4w ol
s Sdiges polate (pl 4 MBS S e 290
V8 S gl elessl adls jl fad 2Bl e ddans
O J3 3 addy 4w wae 4 (hydroxide acetate
65 gl (Bl 31 Jsbro L3S 3] e 38 bsbio
e Betalyser) ;5 Y oSy o ol jl a8l ol
lopd (6ySoilul gl (W8 cuaS aies K0
solde 5l cules 0 g (Vo) b adyS K 4 B allBl
DAL 5 Slas (e38 S (S ol sl oselcunda,
I ady, 5,Slas Izl joliie s 5 odliml A3
03> e,y oy 4 b ialejl 51 G ya ) lay pun
5Sdas (YY) ) aasly g3 ol pdlie b JLE L g a
el Cawd 4 43 LallBl
2} dlayly
SY =SC XRY
QESe 53 5 oy 4B LAl 3 Slas SY alayly oyl
g Mysiaz p)S Vv B oS s a8 jle 203 SC
JM:L»UQ )l.'a'Sdb 3O 0P Gy Ay b)glo.c RY
S)lol Julosi g 45055
& 45 ol GGE biplot g, b 81,5 40
A ploal (FY) Y dlayly gubo 55000 4i0lds
¥ aal,
Yij = =B =1 Gix mjp +A2 Gi2 Mz Fei

oy ol B9 ool lame —Cuig) Sy (lyie
il g bi) s )i e b Mol Cpiy
ESed 503 (Sgw NS (o0 Jled |y S slacsys
sl 8 )y e cuwl (See e~y
b Cute JuiSeny o5 glacas) B ans )8 ol Sol5a
@y by Kb (ogad )5l ok e S
ol (5,Skae ()ll) Wb ST 3 canlio 3,Slae oS
cuiS b skaie opl 4 (YOP) Wle bl 1) s e
S (9] bagwl il ol > gy
wb o holeb s S o) S gliie o5 d9de <
35 G e S & dols SleMbl b g 4525
(v2)

SleMbl Llos g a5 (gl (axie )bl gla b,
DiiSany ol adlae g clasl laiolejl 51 Jols
IS VI W 1)) Osiiee by bz —Cuigl}
N 4 baxe g (Seny el )3 &5 ola s
sloJie slise p gl i Luws (59 gud o 48,5
e ol caje o pnte 2l se (GGE biplot) oo
Nl glaaskyy ) Baa slalame gaieg )T 5 (e
cos gl Mgl GGE I eslazwl L (FY) el
jor 38l bowgy & assly a1 obj)
bulyd L jl &5 Ngdco maedl (olrog)S 4 ciad e
Shy (V) Ml pp 4 S35 L5 alie Jace
wlo 3pdpaxio |; Ol GGE by, o5 (%00
el YU 5,Shae uusly b 5yl oleazsl  ololiss
puS )3 Llje cpl 5l a8 (Ve) adlco 09)5 05 b Lo o
O (XA) i 08) 52 {TF) pasgs 5 1) Gl
S g (V) ag (FY) Lele (YA) OS50S (YY)
g5 S drwgi 4 Sbls S Wi e &S Cunl odel Cowd
Gblie b )5lo 5 jluly pB)l By b Jpame (ilél
Sl lasgemme 8 ol adlles Ll CulS dxiue
Sl oy Gaa b aBjui Jlodde (sl e
Iy b gl 5l gy aB 5 Sles
sy e B sun S s aglae byls b sl
oy p ly g lolid 18 5,Sles (Shg 5l 5l 3590
Hgd LS 08y plgieds (Byme Ca (eSS

gy g0lee
la)3o spialejl g (Mol sy pud

S oLyl o Y V0 (BN axs
Jlo » (T112%SB36) pyjgie s 5 ol ol)S
Aol Cowd 4 Myun VOO I JSiie (glasgeme IYAA
IS5 1)yl Glagh (K55 Slge psSie slad e
Cool sdalie BB Y Joo o bl clasuie o L2l
Sed g $ipliS i elSigl ) il
I rmy b b laen 5 Clgnile cigtio wliile)S )8
Ol b bl WA ely) Jo > ase Ll
Vg )3 0yl (sleolSial a9 Ol 5 oléle
i) o ) sy bl 5l Sl 0 03]



ARIA

-y ngJa.ou uLuo —@‘9) sy =) ‘591” C.u u»l.wl
Ry O Y leb..\g.l b u,oL.ol » blase gaudd,
ke lul p lede) ganad) —F (Ko ya )3 o8,
95 ool p gl (saad) =0 g (syluk g 0,Sles

A odlawl

oo e 9 G og)ls
ey olie; I¥¥ olos /o2 )lo> Jlo /ucb)' oblS Mol asliingg

ol i epl] o 3 pll gy (pSSle Y ¥ abasl 5
ohg polie A g A1 el bame Lol JI B dacuig; JS
9 5955 029 Syl Giz g Ein adlge (nogd 5 gl gl
e Eij 5 pgd 5 Jol A Jae slajlsy miz g M
4355 Cas Aiwd ol Lo ) pll cudgii (gl snleudls
2RIl 5l el (SIS o) 4 Glojl slaedls

Dtalefl el i slolKiu] ldl s claseie —) o

Table 1. Geographical characteristics of the experimental research stations
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Figure 1. Distribution diagram of sugar beet hybrids in terms of sugar yield in different tested environments
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Figure 2. Biplot diagram to study the relationships between environments
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Figure 3. Biplot diagram for ranking environments based on the hypothetical ideal environment
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Figure 4. Pblygonal biplot diagram to determine suitable hybrid/s in each environment
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\Y/5- \E/- s WA YOIV Ay ¥/ \O/+A Pirola G160
\¥/a- VWEY UAD WY WV V- VWA Khoy El
VWES VIvY ) WAS YRY X Ve/¥Y Shiraz E2
WY /oy Volad Y Vs \IsY VY Karaj E3
VWIVA \A%4 WA AATAS SIA+ Y/AN Vo/aY Kermanshah E4
/YA W5 e Ay Yo VA VWY Mashhad E5
V/R¥ a/fy V/# WWYS  YIVA v/5Y ave Miandoab E6
VE/AR WA WA WY /¥ v/vY WA Hamedan E7
} } } - } } Y5 LSD (p<0.01)
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Extended Abstract

Introduction and Objective: Sugar beet is a very important agricultural product that is used
only professionally in the sugar industry and is considered as one of the most significant sources
of sugar production. The yield and quality of sugar in sugar beet is controlled by genotype,
environment, and interaction between them. Therefore, the present study was conducted to
investigate the effect of genotype-environment interaction on the sugar yield of different sugar
beet hybrids.

Material and Methods: The effect of genotype-environment interaction on sugar yield and

stability and adaptability of 155 sugar beet hybrids was conducted with one internal control
(Sina) and four external controls (Novodoro, Modex, Loriquet, and Pirola). Monogerm hybrids
were planted in seven regions of Khoy, Shiraz, Karaj, Kermanshah, Mashhad, Miandoab, and
Hamedan in 2020 in an augmented randomized complete design. After harvesting and
estimating the sugar yield of each of the experimental hybrids, the stability analysis of this
feature was performed using the GGE biplot graphical method.

Results: Stability analysis of sugar yield by GGE biplot graphical method showed that
according to the polygonal diagram, Pirola cultivar in Kermanshah and Miandoab, hybrid 96 in
Hamedan, Karaj, Shiraz, and Mashhad, and hybrid 11 in Khoy had the highest sugar
adaptability and yield. The environments were ranked from the best environment to the most
unsuitable environment as Hamedan, Shiraz, Miandoab, Karaj, Mashhad, Kermanshah, and
Khoy. The ranking diagram of hybrids based on the ideal hybrid as well as the ranking diagram
of hybrids based on mean yield and stability showed that hybrid 96 is the best and most stable
hybrid. The study areas were divided into three mega-environments so that Kermanshah and
Miandoab as the first mega-environment, Hamedan, Karaj, Shiraz, and Mashhad as the second
mega-environment, and Khoy was the third mega-environment.

Conclusion: The results showed that the genotype-environment interaction had an effect on the
sugar yield of sugar beet breeding hybrids and caused yield fluctuations from one environment
to another. In general, due to the best sugar yield of some hybrids, the selected hybrids were
divided into two groups, and a number of them entered the cultivar introduction tests. The rest
are evaluated in several areas, and then the best of them is introduced as a cultivar.
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