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Stability Analysis for Root Yield in Sugar Beet Varieties (Beta Vulgaris) Using Biplot
Graphical Method
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Table 1. Names and code of sugar beet varieties studied in the project

S e uS

S8 S

S5 S5
Genotype no. Genotype Genotype no. Genotype
Gl 1571 G6 IC
G2 (113*KWS)*302-HSF.20 G7 BR1
G3 (113*A37.1)*SH-1-HSF.5 G8 JAAM
4 113*A37).1)*S1.882 T L
G (113*A37).1)*S1.88239 G9 (ARAS 101)
G5 7233

0555 ol Gblie oLl for Slasuiio =Y g
Tale 2. Geographical specifications of Performed the project areas

ailais b3 gelaw Sl e L35 @Bl oe Gl sl (LS jo o9 eae 3 Shee S0k
Area Elevation AMSL (m) Latitude Longitude Root yield mean
olkel 1550.4 32°37'N 51°40'E 49.30
Esfahan
C;. 1312 35°55'N 50°54'E 84.83
Karaj
N 1318.6 34°21'N 47°09°E 50.55
Kermanshah
il 1103 38°33'N 44°58'E 60.59
Khoy
Ao o1@! onQ!
Mashhad 999.2 36°16'N 59°38'E 72.70
Ol 31.9 39°39'N 47°55'E 122.01
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Table 3. Combine analysis of variance for 12 sugar beet varieties across in 6 environments

JOUE S LD &l a0 Sl yo ggame Slagpo 52Slo (1) ooty apzgi il )lg
S.0.vV df SS MS Justified variance (%)
Envirorment (€) 5 135415.13 27083.02 80
Jsl ot 18 6937.66 385.42 4.09
First error
w5 8 2208.13 276.01° 1.3
Genotype (G)
beroxaedsly 40 9250.69 231.26" 5.5
GxE
P> obes! 144 15450.85 107.29 9.12
Second error
() Slyeds e 75 14.12

CV%

Dl e b 5 do )3 ) 50 Jlex] cb.w 0315 gae NS 5 s e

*, ** and ns: Significant at 5 and 1 percent probability and not- significant
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Table 4. Mean comparison of root yield for sugar beet varieties across

Ss35 oS 59 0us 5,Sles 4,
Genotype no. Genotype Root Yield Rank
Gl 1571 70.92°C 2
G2 (L13*KWS)*302-HSF.20  73.32°¢ 6
G3 (113*A37.1)*SH-1-HSF.5  68.57° 1
G4 (113*A37).1)*S1.88239  71.81°° 4
G5 7233 74.35°° 7
G6 IC 80.512 9
G7 BR1 71.79%° 3
G8 JAAM 75.80% 8
G9 ol s 72.87°C 5
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Scatter plot (Total - 78.86%)
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Figure 1. Biplot examine the relationship between the environments
(G1: 1571, G2: (113*KWS)*302-HSF.20, G3: (113*A37.1)*SH-1-HSF.5, G4: (113*A37).1)*S1.88239, G5: 7233,
G6: IC, G7: BR1, G8: JAAM, G9: -~ 1= 1slz)
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Scatter plot (Total - 78.86%)
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Figure 2. Polygons of GGE biplot method for determine the appropriate cultivars in every environment
(G1: 1571, G2: (113*KWS)*302-HSF.20, G3: (113*A37.1)*SH-1-HSF.5, G4: (113*A37).1)*S1.88239, G5: 7233,
G6: IC, G7: BR1, G8: JAAM, G9: = aslz)
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Ranking biplot (Total - 78.86%)
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Figure 3. Biplot graph for ranking cultivars based on the average performance and stability
(G1: 1571, G2: (113*KWS)*302-HSF .20, G3: (113*A37.1)*SH-1-HSF.5, G4: (113*A37).1)*S1.88239, G5: 7233,
G6: IC, G7: BR1, G8: JAAM, G9: 1= 1slz)

Comparison biplot (Total - 78.86%)
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Figure 4. Ranking biplot environments based on hypothetical ideal environment
(G1: 1571, G2: (113*KWS)*302-HSF.20, G3: (113*A37.1)*SH-1-HSF.5, G4: (113*A37).1)*S1.88239, G5: 7233,
G6: IC, G7: BR1, G8: JAAM, G9: = 1als)
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Abstract

Sugar beet is important for community sugar security and fodder. Sugar beet root yield for 9
varieties evaluated in a randomized complete block design with four replications in six
regions, including Isfahan, Karaj, Kermanshah, Khoy, Mashhad and Moghan in 2015. To
study the effect of genotype - environment interaction and stability analysis, GGE-biplot
graphical method was used. Interaction of genotype and environment was significant. The
maximum root yield observed for IC and JAAM varieties equal to 80.51 and 75.80 tons per
hectare respectively. Based on the results of the graphical method in Isfahan, Karaj,
Kermanshah, Mashhad and Moghan the IC and JAAM and in Khoy the 7233 variety had the
more roots yield. Ranking environment based on the ideal genotype were Karaj, Mashhad,
Isfahan, Kermanshah Moghan and Khoy. Compared with the ideal genotype, IC, JAAM and
ARAS 101 were the best varieties. Based on bi-plot diagram for relationships between the
environments, between Mashhad, Isfahan, Kermanshah and Moghan there was a positive
correlation, between Karaj with Moghan and Khoy to other places, there was a negative
correlation. Biplot graph to determine mega-environments, divided that the places into two
mega-environmens, the first including Karaj, Moghan, Mashhad, Isfahan and Kermanshah
and the second including Khoy. In total, between cultivars for genetic diversity and General
and specific adaptability were very different variation.

Keywords: Mega-environment, Genotype environment interaction, Ideal genotype, Ideal
environment.

1 - Associated Professor, Department of Agronomy and Plant Breeding, Karaj Branch, Islamic Azad
University, Karaj, Iran. (*: corresponding email address: Mostafavi@kiau.ac.ir).

2 - Instructor, Sugar Beet Seed Institute, Agricultural Research, Education and Extension Organization
(AREEO), Karaj, Iran.

3 - Associate Professor, Sugar Beet Seed Institute, Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran

VY



