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Introduction

Most areas under spring sugar beet cultivation face severe water restrictions and increasing the area under
cultivation of this crop in most of these areas is contrary to the principle of conservation of water and soil
resources. The use of new areas for winter sugar beet cultivation should be the area under cultivation of this crop
in hot and dry areas. Therefore, winter sowing (pending) of sugar beet with emphasis on the limitations of the
country's water resources has been proposed as a solution.

Materials and Methods

In this study, the quantitative and qualitative yield of 16 sugar beet genotypes in winter planting were studied
as a randomized complete block design with four replications in the Torbat-e-Jam region in the two cropping
years (2020-2021 and 2021-2022). The studied genotypes included F-20739, F-20837, F-21083, SBSI-5, SBSI-
15, SVZA 2019-JD389, SVZA 2019-JD0402, SVZA 2019-JD0400, SVZA 2019-JD0401, FDIR 19 B 3021,
FDIR 19 B 4028, F-20591, SBSI-6, SBSI-16, SBSI-7 and SBSI-17 are the breeding populations obtained from
the gene bank of the Sugar Beet Seed Breeding Research Institute. In this research, traits such as root yield,
sugar content, sugar yield, white sugar yield, Na, K, N, alkalinity, molasses sugar, white sugar content, and
extraction coefficient of sugar were measured. Data were analyzed using SAS 9.1 software. The analysis of
variance on test data and comparison to the middle of the Duncan test was performed at the 5% level. Factor
analysis was calculated to identify the main factors using MINITAB software. Cluster analysis of the studied
genotypes was obtained after standardizing the data by the Ward method and using Euclidean distance criterion
with the help of SPSS software.

Results and Discussion

The results of the combined analysis of variance showed that there was a significant difference between
different genotypes of sugar beet at the level of 1% probability for all studied traits except for nitrogen content.
The mean comparison showed that the SBSI-15 genotype had the highest root yield (60.66 ton.ha). It should be
noted that this genotype in terms of yield index traits did not show significantly different from genotypes F-
20739, SBSI-15, SVZA 2019-JD389, SVZA 2019-JD0402, SVZA 2019-JD0400, SVZA 2019-JD0401, and
FDIR 19 B 4028. Also, the F-20739 genotype had the highest amounts of sugar content (19.5%), white sugar
content (16.3%) and extraction coefficient of sugar (83.2%) and the lowest amount of potassium (4.24 meq .100
g of root weight) and Molasses sugar (2.7%). In addition, the highest sugar yield (10.69 t/ha) and white sugar
yield (8.68 t/ha) were in FDIR 19 B 3021 genotype. Investigating the correlation of traits showed the highest
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positive and significant correlation was between sugar yield and white sugar yield (0.99**) and the highest
negative and significant correlation was between extraction coefficient of sugar and molasses sugar (-0.95**).
Principal factor analysis based on the mean of the traits identified three factors that accounted for a total of 91%
of the variability between the data. SBSI-15, SVZA 2019-JD0398, SVZA 2019-JD0402, SVZA 2019-JD0400,
SVZA 2019-JD0401, FDIR 19 B 3021, and FDIR 19 B 4028 genotypes are distinguished different from other
genotypes and they were as superior genotypes in terms of yield index traits. The dendrogram generated from the

cluster analysis for white sugar yield classified genotypes into three main groups.
Conclusion

In general, SVZA 2019-JD0401, FDIR 19 B 3021, and FDIR 19 B 4028 genotypes were introduced as
superior genotypes with the highest white sugar yield and suitable for winter sowing in Torbat-e Jam region.
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Table 5- Correlation among studied traits in the different genotypes of sugar beet

5 o y3-¥ 5 Slos-Y a’ﬁ”"_i“ -~ _y o ik S w34 ""'f’"é_" Lo y-))
N T R ol e P
iy Sugar Sugar White Na g2 a0 ASte R - White Extraction Molasses
Root content yield sugar K N2 yuiro Alkalinity sugar coefficient of Sugar
yield yield content sugar
1 1.00
2 0.14"™ 1.00
3 0.90" 0.54" 1.00
4 0.84™ 0.63™ 0.99™ 1.00
5 -0.71" -0.55" -0.84™ -0.88™ 1.00
6 -0.19"™ -0.63" -0.42" -0.50" 0.45™ 1.00
7 -0.53" -0.21"™ -0.53" -0.53" 049" 007"  1.00
8 -0.53" -0.29" -0.57" -0.57" 050" 024"  -0.12% 1.00
9 0.29™ 0.98" 0.66*" 0.75*" 071"  -0.687 -0.29™ -0.36™ 1.00
10 0.54" 0.84™ 0.82" 0.89” -0.90"  -0.68"  -0.44™ -0.44" 0.93" 1.00
11 -0.66" -0.63” -0.84" -0.89” 0.97" 0.63" 0.48" 0.48"™ -0.78" -0.95" 1.00

*, ** and ns significant at 5%, 1% and no significant differences
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Table 6- Results of factor analysis of studied traits for different genotypes of sugar beet in winter planting

wiaeVariable S Jole 9 Jole aw Jole S il C,I}.Tw
Factor 1 Factor 2 Factor 3 Communality

4y 5Sles ROOL yield 0.973 0.004 0.038 0.948

ualBL w8 s> Sugar content 0.152 0.934 0.002 0.895

LG . > Slae Sugar yield 0.888 0.404 0.036 0.953

oAl 1B > Slee White sugar yield 0.844 0.513 0.022 0.976

o Na -0.776 -0.521 0.021 0.874

ol K -0.107 -0.810 -0.107 0.679

opae ey N -0.609 -0.104 0.732 0.918

cwlls o o Alkalinity -0.558 -0.186 -0.753 0.913

oAb 18wy White sugar content 0.310 0.929 -0.005 0.959

S el oy EXtraction coefficient of sugar 0.574 0.809 -0.033 0.985

oMo 15 10> Molasses sugar -0.704 -0.645 0.025 0.912
o9 ,ld Eigenvalue 7.26 1.64 111
wibly 1o Percent of variance 42.6 38.2 10.2
x5 Lo, Cumulative percentage 42.6 80.8 91.0

Second Factor

-1

-2

2.0 -15 -1.0 -0.5 0.0 05 1.0
First Factor

Root yield (RY), Sugar content (SC), Sugar yield (SY), White sugar yield (WSY), Na* (Na), K* (K), a-N (N), Alkalinity (Alc),
White sugar content (WSC), Extraction coefficient of sugar (ESC), Molasses sugar (MS)

F-20739 (1), F-20837 (2), F-21083(3), SBSI-5(4), SBSI-15(5), SVZA 2019-JD389 (6), SVZA 2019-JD0402(7), SVZA 2019-
JD0400 (8), SVZA 2019-JD0401 (9), FDIR 19 B 3021 (10), FDIR 19 B 4028 (11), F-20591 (12), SBSI-6 (14), SBSI-16 (15),
SBSI-7 (15), SBSI-17 (16)

oo ly i g2 1 Jole ol ole 93 5l esliiwl b 28 aide (SBewigij (ST g andllas 390 Olio O gL -) JSG
Figure 1- Biplot of studied traits and evaluated sugar beet genotypes distribution using two first component of rotated
varimax
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Figure 2- Cluster analysis for evaluated sugar beet genotypes using Ward’s method
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