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Introduction

Sugar beet (Beta vulgaris L) is an important crop and the
main source of sugar in temperate regions. The key
advantage of autumn planting over spring planting is its
enhanced water use efficiency. Water scarcity in the
country is one of the most important limitations in the
agricultural sector. Considering the limited water
resources available, promoting autumn planting is the
most effective strategy to conserve water for sugar
production. Considering the importance of bolting in
selecting suitable cultivars for autumn planting and the
influence of planting dates on bolting occurrence, an
appropriate planting date can be determined for each
cultivar based on its bolting resistance. The present
study evaluated the effect of different planting dates on
bolting, and qualitative and quantitative yield of new
sugar beet cultivars.

Materials and Methods

Thirteen foreign cultivars along with two foreign control
cultivars resistant to bolting (Monatunno and Rosagold),
which are sown in Golestan province, and one Iranian
hybrid (061) were evaluated in split plot based on
randomized complete block design at Gonbad-e Kavus
Agricultural Research Station (55°12' E and 37°16' N,

45 m above sea level) during 2022-23 crop season. The
planting date was assigned to the main plots at two
levels including 12th October and 16th November, in
order to evaluate the response of cultivars to the early
and late planting. Cultivars were arranged in subplots.
Each cultivar was sown in three rows with 8 m length
and 50 cm space between rows and 20 cm distance
between plants. Bolting was recorded at four stages
(17th April, 30th April, 20th May, and 10th June).
Harvest performed on 17th June. Evaluated traits
included root yield (t. hat), white sugar yield (t. ha?),
sugar content (%), root impurities including sodium,
potassium, harmful nitrogen (meq/100 g root pulp),
white sugar content (%), and extraction coefficient of
sugar (%).

Results and Discussion

Planting date had a significant effect on root and white
sugar yield. With a planting date of 12th October, the
average root yield was 66.1 t ha-1. A 35-day delay in
planting led to a 51.5% decrease in root yield. The
interaction between planting date and cultivar on root
yield was significant. On 12th October, cultivars
Rosagold, Monatunno, Shannon, and Granate achieved
the highest root yields of 95, 82.5, 79.1, and 78 t. ha™,
respectively. On the second planting date, Shannon,
Armesa, Tikal, and Rosagold had the highest root yields
of 43, 40.9, 40.8, and 38.3 t. ha’l, r espectively. White
sugar yield was significantly influenced by planting
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date. A 35-day delay in planting caused a 44% reduction
in white sugar yield. The effect of cultivar on white
sugar yield was also significant (P < 0.05). Rosagold and
Shannon showed the highest white sugar yields of 9.2
and 7.8 t ha-1, respectively. The interaction between
planting date and cultivar on sugar content was
significant. On 20th October, Klara, Vanila, Nero, and
Castellar obtained the highest sugar content of 20.1,
19.1, 18.8, and 18.7%, respectively. On 16th November,
the highest sugar content was achieved by Klara,
Castellar, Vanila, Rosagold, Nero, Tikal, Souani, Algar,
Shannon, and Granate. The extraction coefficient of
sugar was significantly influenced by the cultivar.
Planting date and cultivar significantly affected bolting.
Monatunno, Semper, Quiana, and Rosagold showed no
bolting and were the most resistant cultivars. By the
third count of bolting (up to November 16th), none of
the cultivars showed bolting. Only in the fourth count
(10th June) cultivar Armesa displayed 6% bolting.

Conclusion

In autumn cultivation, the selection of cultivars is
initially based on resistance to bolting, and then the final
selection is made based on white sugar yield among
resistant cultivars. Cultivars Monatunno, Semper,
Quiana, and Rosagold exhibited no bolting and
demonstrated the highest resistance. Monatunno is
recommended to be planted early in the optimal planting
period in Golestan Province (second decade of October)
due to its high resistance to bolting and white sugar yield
of 9t ha-1, while Rosagold, with the highest white sugar
yield (12.5 t ha-1) and slightly less resistance to bolting
than Monatunno, is recommended for planting with a bit
delay. Cultivars Semper and Quiana which also showed
no bolting and had white sugar yields of 8.5 and 7.8 t ha-
1, respectively, can be recommended for planting in the
optimal sowing period suggested by the Sugar Beet Seed
Institute, which is from the second decade of October to
the first decade of November. In the first decade of

YAS

November in Golestan province, cultivars Tikal,
Anoure, and Granate with 4.5%, 2.3%, and 2.7%
bolting, respectively, and optimum white sugar yields
can also be recommended. Due to the lack of bolting in
cultivars sown on 16th November, selection can be
made solely based on white sugar yield, and bolting is
not a limiting factor. Therefore, for planting at the end
of the optimal sowing period, cultivars Shannon and
Castellar, with white sugar yields of 6.5 and 5.7 t ha-1,
respectively may be recommended.

Keywords
Autumn planting, Planting date, Sugar beet, Sugar
yield.
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Table 1. Information of cultivars used in this study

w5, pb S b
Company name

Cultivar name

G dle
Year of introduction

o FlorimondDesprez 1400
Souani
J5&s ;
Tikal FlorimondDesprez 1400
&) FlorimondDesprez 1400
Anoure
bss FlorimondDesprez 1400
Quiana
s Kuhn&Co 1394
Rosa gold
W Lion seeds 1402
Klara
S Lion seeds 1396
Shanon )
b5 Lion seeds 1396
Granate . .
55 Maribohilleshog 1400
Nero .
Lo ] Maribohilleshog 1400
Armesa
Loo SBSI
Homa
dluls SESVanderHave 1397
Castellar
ST SESVanderHave 1396
Algar
U SESVanderHave 1395
Semper .
s3gilige Hilleshog 1389
Monatunno ]
Sl Hilleshog
Vanila
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Table 2. Analysis of variance of quantitative and qualitative traits of the studied cultivars

. A8 Loy X
Oy wolie e . adyy 0, Slas 125 RHRW 2k iy o J:& i M))A.
sjle Al 0 s i Jlasl $9528Ls
white white Extract
Source Root Sugar Sodiu Potassiu a- on .
S df . sugar - sugar - Bolting
of variation yield - content m m amino-N coefficient
yield content
of sugar
Sk 2 360.72ns 7.25% 1038 337ms  242ns  367ns 1818 g7g7ns 8.3s
Block ns s
sl gl )
Planting 1 2468;1;12 381,.8(0 11.:357 14.r112 0.78ns 18.%;) 23.3§>n 106.5;1n 2903‘;%
date
a gles
Error a 2 299.49 0.15 21.88 7.66 5.29 4.89 40.92 241.9 0.35
o 15 28064  4goe 42T 35T 2320 106ns 218" gsaamc 324.8ss
Cultivar
&b
w_'é)xu',\..;";lf * -
Planing 15  242/27* 1780 508 0.85ns  0.79ns 140  288ns  17.89ns 290%’“‘
datexCultiv
ar
b s
106.7 18 0.92 12 0.52 0.58 0.78 20.7 345
Error b
(3 y3) ol puuis 20.6 19.1 54 225 12.0 30.6 9.5 5.7 18.26
CV (%)

okl 2oy s g o Jlotol o 53l gine oS5 * g ® o e
" non significant, * and ** significant at 0.05 and 0.01 probability level, respectively.

Table 3. Mean comparison of the planting dates in terms of evaluated traits

cuslS gyl Ay 3)Shos Al wB s Sles 0yae 5o ooy peEw ERWS Jlascisl 6 25 JLa:c;»\;__q_,.é $9y48lo
Planting date  Root yield White sugar K+ Na+ sugar conten  White sugar Extraction Bolting
yield a-amino-N content ‘oefficient of suga
t. hat meq.100 g* pulp %
Y.
e 66.10a 8.94a 2.93a 5.88a 2.96a 17.42a 13.8a 79.07a 11.42a
12 October
LT Y
ot Y8 34.03b 4.96b 2.06a 6.06a 2.19 18.12a 14.8a 81.18a 0.42b

16 November

LSD (5%) 15.20 0.34 1.94 2.02 2.43 4.11 5.62 13.66 0.52

W b by (g e gl doyd iy Jlein] prdaw )3 st g 40 S jidie By b lasl
Means followed by the same letters in columns are not significantly different at the 5% probability level.
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oA aE e ey opas e Jlasiul BB ud Jlasiul coys gl
5 . . White sugar Extraction
CuTtsi)var White sugar yiel Sodium Potassium o-amino-N content coefficient of Bolting
sugar
t.ha? meq.100 g pul %

Tikal 7.5bc 2.4bcde 5.7defg 2.3abcd 15.0bcd 81.9ab 2.7de
Nero 7.0bc 3.1bc 5.4efg 2.6abc 15.2bc 81.3abc 16.2b
Souani 7.2bc 2.7bcd 5.5efg 3.2a 14.3bcde 80.5hc 13.2bc
Homa 5.1d 3.5ab 6.7ab 2.9abc 12.0 fg 74.0d 1.6de

Monatunno 6.1cd 3.4ab 6.6abc 2.7abc 11.3g 73.2d 0.0e

Rosagold 9.2a 2.0cde 5.5efg 2.2bcd 14.4bcde 82.1ab 0.4e

Granate 7.3bc 2.0cde 6.1bcde 2.1cd 13.7cde 80.7bc 0.6e
Shannon 7.8ab 1.9cde 5.8cdefg 1.6d 13.4ef 81.2abc 7.5¢d
Armesa 6.7bc 4.5a 5.19 2.0cd 13.7cde 77.9bcd 15.5b

Quiana 6.3cd 2.4bcde 6.6ab 2.4abcd 14.7bcde 80.2bc 0.0e
Castellar 7.5bc 1.7de 6.1bcdef 2.6abc 15.8ab 83.1ab 5.8de
Vanila 6.5bcd 2.9bc 5.3efg 2.4abcd 15.6ab 82.3ab 2.2de
Algar 6.8bc 2.4bcde 6.5abcd 3.1ab 14.4bcde 79.6bc 3.8de
Klara 7.0bc 1.4e 5.3fg 2.3abcd 17.2a 86.0a 24.0a
Anoure 6.7bc 1.9cde 6.1bcde 2.6abc 14.6bcde 81.5abc 1.3de

Semper 6.6bcd 3.0bc 7.2a 3.0ab 13.6ed 76.6¢cd 0.0e

LSD (5%) 1.53 1.26 0.83 0.88 1.57 5.26 6.8

W o (g e ol Mo yd iy Jlein] prdass )3 gt o 40 S yidie By b olasl
Means followed by the same letters in columns are not significantly different at the 5% probability level.
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Fig 2 Root yield obtained from planting date of
16th November
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Fig 1. Root yield obtained from planting date of
12th October
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Fig 4. Sugar content obtained from planting date of
16th November
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Fig 3. Sugar content obtained from planting date
of 10th October
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