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Table 1. Geographical characteristics of the experimental research stations
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Figure 2. Biplot diagram to study the relationships between environments

9 pasul Cabl oy 5 e Jlons) oo 2D o
Sy b ol )l babame 53 o |y Sl
Chds > Gl bewy oyp ol ol sile
wa dsﬁl u,:).sJTa.b\ o i ‘Jia.xil sl
OPer sl Jhges (pl Bl p il Lo
253 55 o & o ol (S35 3 85 3 e
Ol il dn g ab aB il b iy plgisds S pellioce
8 5 g oliile)S e @S «lgils lhnd iy &
e300 311, alold 5t 4Si] e 4y g4 i3S
b dnld b oy Scass Glasds cuil S ellise
oo sghaieds & ilofl ) ebelcundd mli b
N3 ey g5 (YF) 4 plosil lapee —Cuigi) JhiSen
55 lioia 2l 50 4 Cad ol (iS55 53 (58,5
g b 4B ld wB e cutS )l Sl ol cp e olyiea
JB olie g olile)S clodol e iy 4 ol 5l Ay
ke &S] ety g 5 oy ool ool 88
Oeicds il Sydloie l S 5 1 alols
gy ol b Giaie 45 05 aBlid oSl oy Pies

Lol psl>

209 sl Sl )@ dalaze Jby b

b plod cop oadld plypea 55y Cul b
Jaxe Glyosl 51 gady slaylay &S oty il o
B)1 (st oo bl cplply g sttes oy 0 VL
Ol 3l bl b jo ope slaShy 5l S (FY)
Lilgs ged paled bl A8l clalae oS goouiay tAdl 0
Uinlejl ) sadoslinel (clacuiss 3)90 ) (sube leMbl
3 opl 5l St dalase glayldy o)y (FY) AiS )
<l ;‘ja&l,‘.o 5 Olhed oliile)S (595 slalae o
)Jlo.? Cubild a,\;,m)dhi‘.} FUERVINY L;)JAAL Lg[m)lbﬁ J9Jo
5 > sblkow le Q.;J 5wl ol O'.’.l <YL
plo 4 Cuns g3l b Jsb g L cde a4y olile S
5 il w8 0 ySlee Gl 51 o5 i pled Cubl b lasrs
& b Gl bl (Ster Mgl adls colys
@YU ples bl (Gl (talofl 5y90 slabaome st
—dg) SiSany adlhs bl )3 Wil g W
lie plod ews) le 8)ake gl e o ko
2 bl gunas, YOS (Y JSE) siles b
O oy 90 b cdin (ly Jloyl Lo ol


http://dx.doi.org/10.52547/jcb.14.44.103
https://jcb.sanru.ac.ir/article-1-1363-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-28 |

[ DOI: 10.52547/jch.14.44.103 |

Syele Lo g S gl

VoA (Beta vulgaris L.) u8)uiss sy jud (5l o 9 48 3, Slos p base —adgi) (iiSan y ,gL" s

Kermanshah

10

Miandoab

Mashhad

-10

AXIS2 20.67 %
0
|
/
:
)
-
»
F
3
o
N
.\ ®

-30 -20 -10

AXIS1 28.08 %

w28 Jlosl e (bl alase (gaiias) &Ml loges =Y S
Figure 3. Biplot diagram for ranking environments based on the hypothetical ideal environment
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Figure 4. Polygonal biplot diagram to determine suitable hybrid/s in each environment
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Figure 6. Biplot diagram of ranking hybrids based on hypothetical ideal hybrid
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VF/A- \Y/ .5 VAN YAJAY MAY Y/ \Y/EY 7112 x SB36 S1-970121 G128
WIYA \V/EY N/ \EI¥D N-Y Y/AS VYA 7112 x SB36 S1-970123 G129
VF/AA \YAY /AN YAV o[+A Y/ev \Y/VY 7112 x SB36 S1-970124 G130
VF/VY WY/ .Y Vo/YA \EIYA ¥IvY ¥/-¥ VV/AY 7112 x SB36 S1-970125 G131
VY/YY VV/FY Vo /50 \V/5Y MA Y/a0 VAN 7112 x SB36 S1-970126 G132
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Continuation table 2. Mean and some of description statistics of sugar yield of sugar beet hybrids

) i Lon [0l ] 5o —
P Sl e Sl Sl S et oS Jleedilpdl (1S ) a8 58k 3 - Loa [iagis 25
712 % SI-
) V¥ a5 VY AAY /¥4 VWIYA oss s7ot27 G133
9 :
Wav V5 WY VY YISy YV Wi 3z o128 G134
7112 x S1-
\Y/ea a/AY a/vs WIAY A/¥A R VWas ke s7oian G135
¢ :
) WA VEY AAEE YNY £IAY \Y/YY o s70122 G136
9 :
/o5 VY A VAL /A /v y+/A¥ a2 970133 G137
W/ES \W/YE VXYY AEe a/fs \IES YV /o¥ 428 P35 920128 G138
W/sa V\/a¥ WAL NFa VI VY WY 428F35% 920128 G139
W/ v+ YA a/va VWAA Y/ YIAY V-I50 ABEIOX 920128 G140
VE/Y- VY/-4 VS \OAY b /N4 VYIVE AP 920128 G141
VVAE QvE NAY WIAY 55 v/fa yeIYY A2BPIX 920128 G142
\wlav YA WY WAS YAS Y/VE Y/VA ABFPSOX 920128 G143
W0 \Y/-0 V-lAR Y sIYS v/ay VWA 4B FPID* 920128 G144
VEIYA WIS VeOA NUYY U /5 /e 428P30SX 920128 G145
W - VVIYY Ve IVe OAYEA VY. ./Aa V¥R APV 920128 G146
WISD W/5s VoA NaYA Ay v/a- VY/ev 428 P35 920541 G147
VWSV Vo/sY VYD NELE NleA ) WYY 428F35 % 9o0541 G148
V.48 Ve /¥R a/fy weY s vISY V-/¥E A2BEIOX 920541 G149
VY5 WA AAY WIYEYIVY Y/ V-8 AP 920541 G150
Wha YA e \EIOY MY v/sY YRS A2BPINX 920541 G151
\SIAS 1V/aa VeIYE Y- ABS £/¥5 Wos AP0 920541 G152
\Y/EE Ve lY a/s¥ VST VAA YIAE WIVY 428P305X go0541 G153
WY Ve /a5 VY ASIYA VY v/¥D W/e AP35 920541 G154
VA4 V-0 AM VR S/AY Y/ v-los APV 920541 G155
VY/EA VWIYE VVY O havE aUsy vy WS Sina G156
W/¥D VWV/E¥ Vo/V¥ Vo/A0 a/fa AR AR Novodoro G157
VV/AA WVS VO¥Y O YEa a/fD VY WY Modex G158
\o/Y- VE/TA WAL WM WA /30 VE/YY Loriquet G159
\Y/s- \E/- s WA YOIV Ay ¥/ Vol A Pirola G160
\¥/o- VWEY UAD WY WVE vAa- VAR Khoy El
/Y5 VoYY /¥y \\7AY4 Y/vY AN Vo/¥Y Shiraz E2
VW/EY /oy volad Y Vs \IsY /Y Karaj E3
VWIVA A% WA AATAS SIA+ Y/AN Vo/aY Kermanshah E4
/YA W5 /A Ay Yo VA VWY Mashhad E5
V. /af a/fy V/# WWYS  YIVA v/5Y ave Miandoab E6
VE/AR WA WA WY /¥R 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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