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Figure 1. Distribution chart of experimental sugar beet dg

(Numbers 1 to 155 are for experimental hybrids an

enotgpes based on average sugar yield and Kang rank sum.
num

ers 156 to 160 are for the five controls used in the

experiment.)
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Figure 2. Distribution chart of experimental sugar beet genotypes based on average sugar yield and Fox superiority

indices. (Numbers 1 to 155 are for experimenta?hybrids and nur)nbers 156 to 160 are for the five controls used in the
experiment.
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Figure 3. Pearson correlation coefficients of mean sugar yield and non-parametric statistics of Huhn, Nassar and
Huhn (*, ** and ***: significant at the probability level of 5, 1 and 0.1%).
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Figure 4. Pearson correlation coefficients of mean sugar yield and non-parametric statistics of Thennarasu (*, ** and
***: significant at the probability level of 5, 1 and 0.1%)
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Table 2. Sugar yield stability analysis based on univariate parametric methods and nonparametric methods of Thennarasu and Huhn in sugar beet hybrids
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YISA Ard Yo-olvs /sy oy -5 -Isv Ysl. . y/-- -Ive ANVA -Is5 vy 0/VE YASY \WY/eA 7112 x SB36 S1 - 970059 \ld
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Y. (A FYVVA- -Jov A vy <Ivy ov/- A N v/-¥ <I5A \isy ¥\ VA iy 7112 x SB36 S1 - 970065 A
YA anlyy VAAS/E\ Yhs --¥ INS YN YY/ivo \os -.los Y/ Mg Nias /. WS Wiy 7112 x SB36 S1 - 970066 AY
YISA \YA -5 YYev/vy A% -y Nias N/ Yy/ov Y. /Ay Yivy IS VIAY Yoloy Yy/ss \YIVA 7112 x SB36 S1 - 970067 AY
YIvE \SVIY. yeya/yy A A -Jos -/oy VYA \lad --/x¥ ¥/vy AN -Jos ya/vy Vv W/ 7112 x SB36 S1 - 970068 AF
Y/od NA YOFY/A. v/\a ¥ - 5. YANE -v/¥s I¥o v/ss Iy Vi¥D YY/an YAE- N 7112 x SB36 S1 - 970069 Ad
\AS) av/ivy Nagyial YA -y -Ivo -Iyo Ya/vA - fy AN vy -los oo \Y/F] o/ -y 3 7112 x SB36 S1- 970070 A
¥/y- Yya/ty Yy-ADY ¥¥ e NS NA YY/EY -lov o ohy oy Ve Yo/s) Y&/ oo 7112 x SB36 S1-970071 AV
v/¥E WOV YYVA/+ o ¥/.a e Ies vy YY/EY - VAT ¥/sy I¥v A YY/vy YE/Y WYY 7112 x SB36 S1-970072 M
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Continuation table 2. Sugar yield stability analysis based on univariate parametric methods and nonparametric methods of Thennarasu and Huhn in sugar beet hybrids
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V¥4 5]y \YAORD YIYA ¥ NS N Yol -Ixy --Jo- NS -I¥o N \O/VY WY WA 7112 x SB36 S1-970073 I
VA ISV LERRVANY Y20 g V-5 vIvy ysivo /vy YA Y/ -y -faa vsloy Va/va WY 7112 x SB36 S1-970074 a.
¥/5. Yov/s. Yavy/Ay VA A -Jo- Nirg I -\iva -Ive of+\ vy vy ¥./5. YA VAR 7112 x SB36 S1 - 970075 )
yIvs \ov/Ne YFya/a. Niad ol A Vivo ¥¥/.- -y/\v A Y/¥o NN VA Yolo¥ Yv/.y Wivs 7112 x SB36 S1-970076 ay
YIVA \Aailzd ¥.vV/ss «IYA o A AW INTING a/-a -.Ivo /A -Iy- A sEISA Ya/\A Y5 7112 x SB36 S1-970077 ay
/-0 Avloy y¥aa/vy -Ivs A Nia% NI ysloy -Y/a. =¥ \os vy -Jas YIAY Va/yy Wiy 7112 x SB36 S1-970078 Q¥
\/ay iy YYov/ss \Ivs oy - -Jay VIV N - ys Y/va YN Nias YY/5y \FIAY Nihas 7112 x SB36 S1- 970079 a
Iy WYY AWEAAN I oI YIhs YIM A4 v\ BV V/aa . AN VA \Wizs WA 7112 x SB36 S1 - 970080 as
YIA¥ N Y-V¥/a0 YI¥Y ¥ <oy Nin% YENY -\¥D ooy ¥/¥Y -JoA A Yy/-o YEay WAY 7112 x SB36 S1-970081 ay
v/ V)-8 YADD/AD ¥y Ao Iy Vo ¥Y/AD -\ Nins offA -I50 Yind Y. /o5 YA'FY \YISY 7112 x SB36 S1 - 970082 aA
¥/.y y-v/A0 Y E/Y ¥/¥Y A -5\ Nias IV -y A% olyy RN AYZ YV/ivo YAV Wive 7112 x SB36 S1-970083 aq
YIVA \av/an YY-v/ey alvy -5 sy A7 FFIVY -\oy YAYN v/aa . YA OF/YA Ya/ao Ww/oy 7112 x SB36 S1 - 970084 Voo
YIS WY VEYA/YA olyy A AT -Ivo Yol -Y/AY Ny /oy -Iv¥ AN Wy Yolvo Wiva 7112 x SB36 S1 - 970085 Vo)
¥IYA YAV YVOV/EY olYA A -Jos -I¢s /.. sIf. - /¥ v/a¥ AYZ -/oy f5lov YY/5f VWAY 7112 x SB36 S1-970087 ey
ol Yaa/A- Aar/\¥ v/a- ey FAG Iy ¥elov . Iy a/AA -Ive -Ivo I y.l.y V-/aa 7112 x SB36 S1 - 970088 Vv
¥l¥Y YYY/YY YYY-/¥Y ¥/.¥ NA 2 <15\ ¥ YV/VF Rilal Iy vy Ay Y\ Yo/vy YeIvY WA 7112 x SB36 S1 - 970089 V¥
¥/ Yos/-y YA Ay A 2N Iy o-/¥Y Y/¥- --fo. ¥/A -Iyy -Jo. . \a/vy VWA 7112 x SB36 S1 - 970090 V-0
A7) WYYV VA-Y/NE YV oy -I¢s vy ya/av -y EALY Y/xa -Iss <y Vv Valv. ARV 7112 x SB36 S1-970091 V.5
y/ov VEV/00 ysov/vy YIYA o NG A Ya/vy -Y/sy -Iv¥ YA +IA¥ A% YV/F4 AaVind WY 7112 x SB36 S1 - 970092 V.Y
Yy WEIVY A7) AR o -Joy -Joy Y&V -olsy Nias \Vias <IA Viad \Y/o¥ YV/AY AN 7112 x SB36 S1-970093 VA
y/ay Natiad YFFV/- o Yivs ooy NSy -Io. ya/.. BT -Ivo Y/oA Iy VAT \a/sa YEIYA \WIvY 7112 x SB36 S1 - 970094 V-
Yivd Voo lvy WYY/ YA A NG oy yy/ay -0/AA Nirs VAN . Virg a/ya Y5 YISy 7112 x SB36 S1 - 970095 W
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Yo as/\f WEY/AN ol -¥ -/-¥ -Ivy A YAEY -ha - ¥/AS AT .. YY/5) YV/A¥ yolo¥ 7112 x SB36 S1-970108 Y.
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IV \AA/YY y.aa/s5 AN: A .Is¥ FAG Yoley -y/.x NS ol <Ive Vo] Yol-0 YY/AD VVAA 7112 x SB36 S1-970117 YO
Y/sY yyalas YV-a/AN YIAN -/-¥ -IA vy ¥a/.. Yivy An'% shs NN yivy IN7AVZ fy/ov WIvs 7112 x SB36 S1-970118 Y&
yivo \a7ANs V-VE/SY ¥/ss ofey -Iyy AT YY) -¥/Y-. .-y Vs A A N-¥ yol-f a/aq 7112 x SB36 S1-970119 WY
WA ov/ay \EEYIEY YA /A /N VAns Yy/ov -¥/oy vy Y/¥y /s vy VE/A- YY/AS W/EY 7112 x SB36 S1-970121 YA
YIvo \¥a/\F Y NEY .. A <JoA I¢s YY/YA IA¥ B ) ey IS YAIS¥ Y¥/ o\ WA 7112 x SB36 S1-970123 wa
YIAY WA -5 YEEN/ e YA e vy YAV2 Ya/A0 BYAYN B/ VIV <IN Y/ A¥D YNAY \WY/ivy 7112 x SB36 S1-970124 W
/-y \WY/E- YE5V/A0 YIYA ey N I¥A YANE -5 -Joy sloy Nz VoY Ya/a¥ Yr/ay VVAY 7112 x SB36 S1-970125 Y
Y/av \WYAND YYSA/YA Yivy ooy Jos FAG Yamy E7AN) A YIYA Iy VAR /Ay Y¥/IAS VAR 7112 x SB36 S1-970126 WY
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Continuation table 2. Sugar yield stability analysis based on univariate parametric methods and nonparametric methods of Thennarasu and Huhn in sugar beet hybrids
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YINY VEYIA- YAYNMDE YIYA oy <I¥Y <INy YYIe¥ Rrird AT YIeA A7 VYA YY/FO  YeAY VYA 7112 x SB36 S1-970127 WY
YI¥A VAR YAYY/AY YA o5 oY R YYIVA AN -I\F ¥IvY NiArd <IAY Y¥/OA  YYIVY YIS 7112 x SB36 S1-970128 WY
Yoy YAVAY Y¥FVA . \1izd o/o¥ <10y IS5 Y&IND -\IVA RN FINY o5 AVRYN VA% Y&/ - VVos 7112 x SB36 S1-970131 Yo
YN ARATES SR R RVILVA AN ofes A4 VY Ya/ny <Ay <A¥ £AY R4 VAY Feley Ya/Ad \YINY 7112 x SB36 S1-970132 Y5
YIAN YYVYY  YFYYAQ VYA ol <I¥¥ Ang YVIVA <IV¥ RN FIAY b ATAL Y¥/AQ YAIYY V< /AY 7112 x SB36 S1-970133 WY
Y/-¥ AARY/N YOVNEIYA YIVY oY <IvY <INy Y¥IVY VY -+ 10N \bs AR <IFy \Vio¥ \WYIEN VV/oY 428-P.395 x 201-9 920128 YA
YIvO VFY/AY  YovaA- YIVY ofe¥ IV 24 ¥+IYA ¥I¥Y -+IAY AVARY AR AN YEIVA amy VWY 428-P.395 x 301-11 920128 AARY
\iizd YYYIEA  YVYYEIAN QAT ofee A ALY YV/VF ¥los AR AR AR AR OF/«« Yoo V50 428-P.395 x 301-28 920128 VY.
VNS YY/0A WWYY/EN \IVE ofe¥ <150 RIAY YV/AD <I¥Y EAvd ATARY </ i \R¥/at WD \YIVE 428-P.395 x 921059 920128 ¥
INArd YYY/e N VaALfaY o YA ofe¥ <IV¥ <IYY Y/ BAVAYA ERVAYN YIS iy «IAY \VIEA yy/aa VINY 428-P.395 x 940023 920128 VFY
YIVA yya/y - FIFY/IFY YI¥Y ofe¥ <Iva A7 o-N¥ VFIA- VAN NA - o -<I\Y A-ISY AAVAR \YIva 428-P.395 x 940028 920128 VY
YINY YEAAY  FYEVEN O« oY <IN <Iva YoIAD AR EXIAN ARVAPN ofes o/ Yol-& Y¥/VY VWA 428-P.395 x 940171 920128 VY
YIvE VAY/AA YOAY/YY \VANe ol <IN VY ¥EIVY HIdo EXIRIN VoIVE AR <Y [ATASS YVIVY WY/ 428-P.395 x 940171 920128 VYo
YIVY VFYIEA  YYYAIYA  YIVE o0 </¥a <I¥Y YY/IAD ATARY EARY <Ay <Y <Y YYIEY NYY ARVARY 428-P.395 x 940184 920128 A\rd
A7AN ARTZA N & 3 VAVA VoY ol I8y <IfY ¥&IVY [NASY -+ /OA FIFA <Y <IfY AaTAY4 Yo/5a \Y/-Y 428-P.395 x 201-9 920541 VYV
FIfo YEIVY YAAY/. . WA o5 <10y <If5 FY/NF £ -<A¥ AAvd ofeN o5 YEIvS Yoo VWYY 428-P.395 x 301-11 920541 YFA
YIvVE AA Y/ W RRY.VLVA A7ARY ofN NArd A Y¥iov o0 EXTARY AAR Dird /AN YY/¥Y YONY Vo /FF 428-P.395 x 301-28 920541 V¥a
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Extended Abstract

Introduction and Objective: Sugar is a tonic that produces a large amount of energy in the diet
of the world's population. The position of sugar beet in providing part of the sugar required by
human society is not hidden from anyone. Given the needs of society, breeding sugar beet
hybrids that is high in quantity and quality is inevitable. In addition to plant genetics and
environmental factors, the interaction between genotype-environment by affecting various
aspects of plant processes, ultimately causes non-uniformity of performance in different
environmental conditions. Therefore, the present study was conducted to investigate the stability
of different sugar beet hybrids.

Material and Methods: 155 sugar beet hybrids were obtained as a result of crossing the 155
inbred lines with the commercial monogerm male sterile single cross under code SB36 71 7112.
Monogerm hybrids were planted in seven regions of Khoy, Shiraz, Karaj, Kermanshah,
Mashhad, Miandoab and Hamedan in 2020 in an augmented randomize complete design with
one internal control (Sina) and four external controls (Novodoro, Modex, Loriquet, and Pirola).
After harvesting and estimating the sugar yield of each hybrid, the stability analysis of this trait
was performed using univariate parametric and non-parametric methods.

Results: Stability analysis of sugar yield of genotypes based on parametric statistics of
environmental coefficient of variation 146, 139 and 47 genotypes, Wricks equivalence 6 and 18
genotypes, Finlay and Wilkinson coefficient of regression 126 and 100 hybrids, explanation
coefficient of Pinthus 59, 6, 104 hybrids, Perkins and Jenks regression model 8 and 143 hybrids
introduced as the most stable hybrids.

Non- parametric methods of the sum of ranks of Kang 96 hybrid and Loriquet cultivar, Fox
criterion Pirola cultivar, Huhn criteria 96 and 18 hybrids and Loriquit cultivar and Thennarasu
criteria 18, 6, 63 and 127 hybrids and Sina cultivar were introduced as the genotypes with good
stability.

Conclusion: The results of the present study indicated that the genotype-environment
interaction overshadows the quantitative and qualitative performance characteristics of sugar
beet hybrids, so this should be considered when breeding new hybrids; Because, estimating the
genotype-environment interaction makes it possible to decide on breeding in general or specific
adaptation that depends on the stability of performance in a limited or wide range of
environmental conditions and take an effective step to develop cultivars that are stable and
adaptable with the target environment.
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