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Study of the possibility of winter sowing of sugar beet (Beta vulgaris L.) early cultivars in
Moghan region, Iran
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Table 1. Meteorological information of experiment site (2018-2019, 2019-2020 and 2020-2021)

s Jilas 5 SSke by ST 5 Sl s Lo g2 Sk

Mean of minimum temperature (°C) Mean of maximum temperature (°C) Mean temperature (°C) Rainfall (mm)

AA-VFaY 494-1¥4A VFeeoiTas AA-I Y 494-1¥4A VFeeoAYas AA-I Y 44-1¥4A VFeeoAYas AA-YFAY 494-1¥4A VFeaoTa
Month oL 2018-2019 2019-2020 2020-2021 2018-2019  2019-2020  2020-2021 2018-2019  2019-2020  2020-2021 2018-2019  2019-2020 2020-2021
Jan. 21 —Fe.19 Koy 2.28 0.14 0.80 10.87 12.49 11.50 5.71 5.48 5.19 21.81 15.56 21.92
Feb. 20 ! 3.44 5.09 0.59 14.96 15.17 10.78 8.20 9.17 4.87 13.34 23.21 95.52
Mar. 21 -Apr.20 5,55 6.70 5.73 6.86 16.60 16.41 20.54 10.85 10.71 13.24 50.52 22.63 17.12
Apr.21 —-May 21  czgus,l 1188 11.28 12.93 25.96 22.94 26.43 18.18 16.53 18.90 381 43.90 15.54
May 22 —Jun. 21 s 17.04 16.68 18.32 33.19 33.39 32.15 25.26 24.69 24.90 7.52 10.80 16.20
Jun. 22 —Jul. 22 = 2032 19.70 21.22 34.04 34.62 35.88 21.17 27.96 28.35 2.90 0.61 0.00
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Table 2. Name and characteristics of short-vegetation sugar beet cultivars

B ki pl6 oS A5 oS 8 B ki 6 oS W5 oS s
Sugar beet cultivars Producer Sugar beet cultivars Producer
Cadmus Maribo, Denmark Shokoufa Sugar Beet Seed Institute, Iran
Dravus Maribo, Denmark SVZA2019 SESVanderHave, Belgium
FDIR19B3021 Florimond Desprez, France SVZB2019 SESVanderHave, Belgium
FDIR19B4028 Florimond Desprez, France SVzC2019 SESVanderHave, Belgium
Modex Maribo, Denmark SVzZD2019 SESVanderHave, Belgium
Asia Sugar Beet Seed Institute, Iran - -
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Table 3. Physical and chemical properties of soil at the experiment site

A el O psisel o e ke
S s P K~ NO3 NH4 Clay Silt Sand oSl sl
Ec (dS.m-1) pH (mg.kg™) %) Soil texture
15 75 140 669 27 6.3 53 37 10 Clay
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Fig. 1. Mean of monthly minimum, maximum, average and precipitation of Moghan agriculture research station

(2018-2019, 2019-2020 and 2020-2021)
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Table 4. Mean comparison of plant traits of sugar beet cultivars in interaction effect of harvest time and year

A Slas
Plant traits
ahyy2 Shee ] et =t opin0s 5 s Sos oD 13 Al 13 Lo S5 Shes S el s
W csls 0l Rootyield  Sugar content Na* K* Alpha amino N Sugaryield Molassessugar  Whitesugar ~ White sugar yield  Extraction coefficient
Year  Harvesttime  (ton.ha?) (%) (meq.100 gt pulp)  (meq.100 g™ pulp)  (meq.100 g-1pulp)  (ton.ha™) (%) content (%) (ton.ha’®) of sugar (%)
9 Jun. s iyl 47.92 11.55 8.31 4.92 473 5.50 4.67 6.27 2.96 53.59
=& sy 6L1 12.25 7.41 428 5.44 7.45 421 7.44 4.49 59.82
z Jun. s iyl 65.44 12.09 441 457 2.04 7.92 3.02 8.47 5.54 69.36
=8 Jul. 5 =1 84.57 135 5.99 6.16 4.19 11.38 4.25 8.65 7.28 63.26
" Jdun s 94.85 15.67 2.05 471 1.63 14.82 2.16 129 12.18 82.09
- & Jul. 5 =1 97.66 15.65 1.93 4.57 2.27 15.28 2.13 12.92 12.6 82.18
LSD 5% 4.22 0.55 0.32 0.21 0.21 0.39 0.15 0.55 0.30 1.83
LSD 1% 6.07 0.80 0.46 0.30 0.31 0.57 0.22 0.79 0.43 2.63
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Fig. 2. Mean comparison of root yield and molasses sugar of sugar beet cultivars
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Table 5. Mean comparison of plant traits of sugar beet cultivars in interaction effect of cultivar and year

AE Sl
Plant traits
Sl s o P o pn 053 5 S Sles Al s i S5 Shae S Jlasial s o
Ju A3,k Sugar content Na* K* Alpha amino N Sugar yield  White sugar content ~ White sugar yield ~ Extraction coefficient of sugar
Year  Sugar beet cultivars (%) (meq.100 g*pulp)  (meq.100 g pulp)  (meq.100 gt pulp)  (ton.ha™) (%) (ton.ha?) (%)
Cadmus 11.07 10.15 411 4.50 6.60 5.47 3.62 49.15
Dravus 12.60 7.60 4.88 5.24 7.05 7.53 4.24 59.43
FDIR19B3021 12.85 6.28 4.70 4.86 7.25 8.34 4.72 64.78
9 FDIR19B4028 12.24 7.07 4.83 5.08 6.36 7.39 3.86 60.04
&  Modex 13.98 6.65 4.32 5.79 5.85 9.38 3.93 67.01
Asia 11.15 8.54 4.95 5.56 5.47 571 2.83 50.56
< Shokoufa 10.31 8.28 5.33 5.34 5.31 4.85 2.50 46.91
£ SVZA2019 13.13 6.48 5.06 4.76 7.29 8.43 4.70 63.97
SVZB2019 10.34 10.05 3.98 4.70 6.70 4.79 3.13 45.91
SVzC2019 11.88 7.67 4.30 5.52 6.95 6.96 4.11 58.34
SVZD2019 11.33 7.69 4.17 4.57 6.35 6.54 3.68 57.64
Cadmus 11.70 6.83 5.04 2.73 8.95 7.08 5.33 60.28
Dravus 13.37 4.78 5.32 2.95 10.43 9.34 7.30 69.76
FDIR19B3021 14.59 3.97 5.74 2.82 11.66 10.70 8.53 73.20
< FDIR19B4028 14.23 3.69 5.75 2.85 11.25 10.44 8.22 73.40
&  Modex 13.48 454 4.69 3.04 9.17 9.73 6.59 72.03
Asia 11.73 5.97 5.98 4.16 8.80 6.95 5.11 59.23
«  Shokoufa 11.86 5.34 6.39 3.65 8.45 7.20 5.07 60.38
= SvzZA2019 13.70 4.05 5.81 2.87 10.64 9.75 7.55 71.34
SVZB2019 11.29 7.10 5.12 2.85 8.93 6.54 5.06 57.82
SVZC2019 12.73 5.06 5.32 3.44 8.86 8.54 5.89 67.10
SVZD2019 12.11 5.85 4.86 2.88 9.04 7.87 5.83 64.89
Cadmus 14.73 3.79 4.60 1.86 15.27 11.38 11.81 77.08
Dravus 16.63 1.92 4.93 2.16 17.21 13.79 14.26 82.79
FDIR19B3021 17.49 1.28 4.76 1.80 16.83 14.95 14.38 85.48
< FDIR19B4028 15.73 154 451 2.08 14.81 13.16 12.39 83.64
& Modex 16.99 1.43 3.80 1.86 14.64 14.73 12.68 86.63
Asia 13.78 2.38 4.95 2.35 12.91 10.75 10.09 78.05
- Shokoufa 14.30 2.22 5.62 1.87 12.77 11.14 9.95 77.67
= SVzZA2019 16.16 1.75 4.65 2.06 14.66 13.48 12.25 83.26
SVZB2019 15.88 2.00 4.79 1.69 17.22 13.10 14.18 83.32
SVZC2019 15.53 1.78 4.22 2.18 14.39 12.97 11.97 83.38
SVzD2019 15.05 1.79 4.20 1.60 14.80 12.55 12.31 83.16
LSD 5% 0.90 0.83 0.39 0.49 1.40 1.07 121 4.12
LSD 1% 1.20 1.09 0.52 0.65 1.85 141 1.59 5.44
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Table 6. Mean comparison results of cultivar-harvest interaction in sugar beet cultivars and harvest time

L;hl:f Sl
Plant traits
Sl Ol b )L o8] = o a5 55 i S5 Slos
Harvest time Sugar beet cultivars K* (meq.100 g* pulp) Alphaamino N (meq.100 g pulp) White sugar yield (ton.ha'%)
Cadmus 4.62 2.51 6.74
Dravus 4.93 2.75 7.51
FDIR19B3021 4.89 2.52 8.43
FDIR19B4028 4.94 2.68 7.34
i Modex 4.44 3.11 7.19
Jj‘uﬁf"‘ Asia 4.92 3.30 5.48
' Shokoufa 5.74 3.28 5.66
SVZA2019 5.04 2.60 7.01
SVZB2019 4.50 2.54 6.77
SVvZC2019 4.48 3.05 6.70
SVvzD2019 4.20 2.44 7.02
Cadmus 454 3.55 6.87
Dravus 5.16 4.15 9.70
FDIR19B3021 5.24 3.80 10.00
FDIR19B4028 5.13 3.99 8.98
o Modex 4.10 4.01 8.27
- Y asia 5.66 4.74 6.53
' Shokoufa 5.82 3.95 6.02
SVZA2019 5.30 3.85 9.32
SVZB2019 4.76 3.61 8.15
SVZC2019 4.74 4.38 7.95
SVvzZD2019 4.62 3.60 7.53
LSD 5% 0.32 0.36 0.98
LSD 1% 0.42 0.47 1.30
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Study of the possibility of winter sowing of sugar beet (Beta vulgaris L.) early cultivars in
Moghan region in Iran

Taleghani, D., M. Hosseinpour?, R. Nemati® and A. Saremirad*

ABSTRACT

Taleghani, D., M. Hosseinpour, R. Nemati and A. Saremirad. 2022. Study of the possibility of winter sowing of sugar beet
(Beta vulgaris L.) early cultivars in Moghn region in Iran. Iranian Journal of Crop Sciences. 24(4): 319-334. (In Persian).

Shortage of irrigation water is the most important limiting factor in sugar beet production, therefore, winter
sowing can be a suitable strategy to increase water produvtivity and production of this crop. For this purpose, 11
sugar beet early cultivars were sown in the first half of February and were studied on two different harvest dates
(early and late July) at Moghan Agricultural Research Station (Iran) during three cropping seasons (2019, 2020
and 2021). Since bolting percentage in all studied sugare beet cultivars was zero, therefore, this trait was not
included in the analyses. Combined analysis of variance showed that the effects of year and cultivar were
significant (P<0.01) on all the studied traits: root yield, sugar content, Na*, K*, alpha amino N, sugar yield,
molasses sugar content, white sugar content, white sugar yield and extraction coefficient of sugar. The harvest
time and year interaction effect was significant (P<0.01) on all traits. Cultivar and year interaction had
significant effect on all traits except root yield and molasses sugar content. Cultivar and harvest time interaction
effect was only significant on K* and white sugar yield. Mean comparisons indicated that the highest white sugar
yield obtained in the second (12.60 ton.ha) and first (12.18 ton.ha?) harvest time of 2021cropping season,
respectively. Cv. FDIR19B3021 (14.38 ton.ha*), cv. Dravus (14.26 ton.ha) and cv. SVZB2019 (14.18 ton.ha?)
had the highest white sugar yield in 2021 cropping season, respectively. Cv. FDIR19B3021 (10 ton.ha'!) and cv.
Dravus (9.70 ton.ha!) had the highest white sugar yield in the second harvest time, respectively. Considering the
results of this experiment, cv. FDIR19B3021 and cv. Dravus can be recommended for winter sowing in Moghan

region should the crop is harvested in late July.
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