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Article Info ABSTRACT
Article type: Background and objectives: Water is the most significant limiting factor
Research Full Paper for sugar beet cultivation in Iran. Autumn sowing of sugar beet in dry

climates like Iran consumes less water compared to spring sowing and can
be a more suitable option for taking advantage of autumn and winter rains

Article history: and dealing with the water shortage crisis. It seems that the transfer of sugar

Received: 2022/08/21 beet cultivation from spring to autumn will cause that in addition to
Revised: 2022/10/17 consuming much less water in this type of cultivation and increasing the
Accepted: 2022/11/07 efficiency of water consumption, it will have a significant economic benefit

for farmers and will spread quickly. But autumn sowing is facing problems
in many areas. Therefore, the current research was conducted to investigate
the effect of winter sowing on the quantitative and qualitative characteristics
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Materials and Methods: The experiment was conducted in the form of a
randomized complete block design with four replications on 11 early
maturity sugar beet cultivars at Jovein, Torbat-Jam, and Moghan agricultural
research stations for one, two, and three crop years, respectively. In order to
study the effect of genotype-environment interaction and to identify
genotypes with general and specific stability, AMMI and MTSI stability
analysis methods were used.

Results: The combined analysis of variance results based on the AMMI
model confirmed the significant effect of the main effects of environment
and cultivar at the one percent probability level. The interaction between
them also showed a statistically significant difference at the one percent
probability level. The analysis of the multiplicative effects of the AMMI
model confirmed that the first two components are significant at the one
percent probability level and together explain 75.20% of the interaction
variation. The bi-plot obtained from the mean white sugar yield and the first
principal component of the interaction confirmed the superiority of
FDIR19B4028 and Modex cultivars due to their high white sugar yield and
stability. According to the bi-plot results obtained from the first two
components, there was no appreciable specific adaptability between
cultivars with Moghan environment in 2021 and 2020, but on the other




hand, a very high specific adaptability was observed between Moghan
environment in 2019 with Modex cultivar, Torbat-Jam in 2021 and 2020
respectively with Asia and SVZD2019 cultivars, and Jovein with
SVZC2019 cultivar. Cadmus cultivar has general adaptability because it is
somewhat close to the origin of the coordinates. Based on the results of the
MTSI index, SVZD2019 was ranked first, and FDIR19B4028, Dravus, and
FDIR19B3021 were placed in the next ranks of the most ideal sustainable
cultivars in terms of all studied traits.

Conclusion: In general, four cultivars of SVZD2019, FDIR19B4028,
Dravus and FDIR19B3021 are recommended for winter cultivation. The
obtained results show that the development of winter sugar beet sowing is
certainly one of the important strategies for using seasonal rains and saving
water consumption; In this regard, in the winter sowing of sugar beet,
choosing the suitable cultivar plays a very vital role, so that it affects most of
the quantitative and qualitative characteristics.
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Table 3- The name of experimental sugar beet cultivars and genotypes
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5 C5 Modex 11 Cl1 SVZD2019
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Table 4- Combined analysis of variance of white sugar yield of experimental sugar beet cultivars based
on AMMI model.

JJOES TS N Cans oSk (A 55) (g il (e 53) oz iyl
Source“ofsariation I3l Sl e Sl e Relative variance ~ Cumulative variance
df SS MS (%) (%)
s
o 5 1630.41 326.08%* 71.50 71.50
Environment
L) &
() Sk 18 32.57 1.81 1.40 72.90
Block (env)
G*‘:’“' ’ 10 22264  22.26% 9.80 82.70
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LoaX S 85
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. W ie
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. W ie -
°”SV’;;CA’; ot 12 4720 3.93%% 28.70 75.20
sl L,
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o
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ITOr
3 ] 2 o
(o02) Sl e 14.56

CV (percent)
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* ** and ns: Significant at 5% and 1% probability levels and non-significant, respectively.
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Figure 1- A: Scatter plot for cultivars and environments derived from white sugar yield mean (t. ha') and first
principal component axes based AMMII model. B: Scatter plot for cultivars and environments derived from first two
interaction principal component axes based AMMI2 (J99: Jovein 2020, M98: Moghan 2019, M99: Moghan 2020,
MO0: Moghan 2021, T99: Torbat-Jam 2020, T0O: Torbat-Jam 2021).
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Table 6- Eigenvalues, relative and cumulative variance as well as factor coefficients after varimax
rotation in factor analysis based on principal component analysis.
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Figure 2- A: Ranking of experimental sugar beet cultivars in ascending order based on MTSI index and
B: Strengths and weaknesses of selected cultivars as the ratio of each factor in the calculated MTSI index.
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