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ABSTRACT 

To investigate the possibility of autumn sowing of sugar beet (Beta vulgaris L.) in prone areas of Fars province, a study was con-

ducted in split split plot design with randomized complete block design arrangement in four replications for three years starting 

from 2005 in Fasa region. The treatments consisted of three sowing dates including 27
th

 September, 17
th

 October, and 6
th

 Novem-

ber in main plots, two cultivars viz. multi-germ BR1 and mono-germ Rasoul in split plots, and three harvest dates including 30
th

 

April, 26
th

 May, and 20
th

 June in split split plots. During the growing season, different traits including plant number, bolted plants, 

missing plants and the growth score were recorded. At harvest, after counting the root number and weighing, brie sample was 

prepared for sugar content, impurities (potassium, sodium, and amino N) and molasses sugar determination. The results showed 

that sowing date treatments significantly affected bolting percentage (p<0.01). Sowing on 27
th

 September had the highest bolting 

(18.409%) whereas 17
th

 October and 6
th

 November sowing dates had the loweset bolting percentage by 5.420% and 2.870%, re-

spectively. Both cultivars BR1 and Rasoul had no significant difference for bolting percentage, root yield, sugar percentage, and 

white sugar yield. The highest bolting percentage (9.96%) was related to harvest on 20
th

 June. Higher root (58.486 t/ha) and white 

sugar (5.36 t/ha) yields were obtained in sowing on 20
th

 June and harvest on 27
th

 September. Due to increased yield of sowing on 

27
th

 September and harvest on 20
th

 June, it is recommended to use cultivars resistant to bolting for quality and quantity improve-

ment. 
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INTRODUCTION 

ince the efficient use of water is important in 

sugar beet production and owing to consecu-

tive droughts and water shortages in the southern 

regions of Iran and also long growing season of 

the sugar beet, more attention has been paid to 

autumn sowing of sugar beet owing to rainfall us-

age (Koulivand 1988). Autumn sowing of sugar 

beet has been developed due to the reduction of 

pest and disease damages (Rhizomania, curly top, 

and root rots), reception by sugar factories in the 

province (Kavar, Fasa, and Mamasani), and also 

increase in its cultivation, which demands more 

studies in this area. Jaggard and Werker (1998) 

showed that spring sowing had 26% more benefit 

than autumn sowing but because of different dis-

eases this benefit was lost. With determination of 

the optimum time for sowing, harvesting and tol-

erant cultivars to bolting with proper qualitative 

and quantitative characteristics, favourable condi-

tions for the development of autumn sowing may 

be provided. In this type of sowing, due to the ex-

posure of plant growing season to relatively cold 

autumn, water and different toxins usage de-

creased and as a result not only it caused econom-

ic saving through reduction in water and toxin 

usage but also the sugar production of the prov-

ince increased which could enhance farmers in-

come and employment, and also would be a step 

towards self-sufficiency in sugar production (Ash-

rafmansoori 2006). Owing to gradual global warm-

ing, it is predicted that spring sowing of sugar beet 

will be replaced by autumn sowing but autumn 

sowing has the risk of bolting (Draycott 2006). In 
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the years in which the average temperature of 

winter months reaches below 10 
o
C, vernalization 

occurs and in spring because of flowering stem 

emergence, roots become hard and fibrous. The 

excess of flowering stems will decrease sugar con-

tent, root yield and the purity of crude syrup 

(Sadeghian 1999). In autumn and early spring sow-

ing regions and where sugar beet is exposed to 

low temperature, usage of tolerant cultivars to 

bolting is very important (Lexander 1987). Sugar 

beet is well adapted to the irrigated agriculture in 

temperate regions. It is mainly sown in arid and 

semi-arid regions under irrigated conditions and 

also its sowing has developed to tropical and 

semi-tropical regions (Koocheki and Soltani 1997). 

In addition to genetic (cultivar) and climatic fac-

tors, agronomic factors such as sowing and har-

vesting dates have a significant effect on quantity 

and quality of sugar beet (Koulivand 1988). One of 

the best ways to increase root and sugar yield in 

tropical and semi-tropical regions is the usage of 

appropriate cropping calendar (Alexander 1979). 

Recently, due to water scarcity in arid and semi-

arid areas, including Fasa and Darab, and long 

growth period of the plant, spring sowing acreage 

of this plant has declined (Ashrafmansoori 1997). 

Based on an experiment on spring sowing in Ker-

manshah, the earliest sowing date compared with 

the medium and late sowing dates had 14.49 and 

17.87 t/ha added yield, respectively (Koulivand 

1988). According to experiments conducted in 

different parts of the country, each region has its 

own optimum sowing and harvesting dates (de-

rived from research reports of Sugar Beet Seed 

Institute, Karaj, Iran). Numerous experiments 

showed that if the early sowing occurs in optimum 

soil and climate conditions, roots with good quali-

ties will be produced. The significance of early 

sowing and optimum climate conditions in rela-

tion to sugar extraction from the roots is taken 

into consideration by the majority of researchers 

(Cook and Scott 1993). Abshahi (1972) reported 

that plants harvested later (in longer growing sea-

son) were in a better situation for yield and sugar 

content, and the growth rate, root yield increase 

and sugar content were higher in April, May, and 

June, and sugar yield per hectare showed similar 

trend to root weight. In study by Shishegar (1972), 

a significant difference was found between sowing 

and harvesting dates in terms of root yield and 

qualitative traits. Sharifi and Orazizadeh (1996) 

reported that the average root yield in early and 

late harvest trials in Dezful were 45.63 and 52.22 

t/ha, respectively and sugar content was 13.84 

and 14.83%, respectively in which harvest in late 

May had superiority to April. Gohari (1991) re-

ported a positive correlation between growing 

season (from sowing to harvest) and the amount 

of root yield (p<0.01), but no significant difference 

was found for sugar content in different harvest 

times. Sharifi (1989) stated that sowing in the 

third week of September (early) was much better 

than the following sowing s and with delay in har-

vest, root yield, sugar content and sugar yield per 

hectare increased. Several studies conducted in 

temperate (spring) and autumn regions showed 

that dry matter accumulation and root yield were 

influenced by sowing date, N fertilizer and harvest 

date (Lee et al. 1987; Carter and Nelson 1978; 

Traveller 1981). Carter and Traveller (1981) stud-

ied the effect of early and late harvest on quantity 

and quality of the crop and reported that earlier 

than usual harvest operation may decrease the 

potential production of sucrose up to 35%. Delay 

in harvest caused an increase in root yield by 8.43 

and 2.59 t/ha in direct sowing and transplanting 

(pot cultivation), respectively (Ivanek and Martinic 

1989). Nelson (1978) reported that the growth 

rate of roots harvested in May to July in central 

Arizona were similar to different sowing dates. 

Since sugar beet sowing areas have different cli-

mates, breeding for adaptation to a combination 

of specific environmental variables has been done 

and one should not expect that all varieties re-

spond similarly to environmental stresses such as 

temperature and water rate (Johnson et al. 1971). 

Halvorson and Hartman (1980) reported that 

some new sugar beet genotypes have a good 

adaptability to early harvest and have high sugar 

content. Joseph and Lauer (1997) showed that 

genetic differences between varieties in terms of 

yield and quality are more observable in early 

sowing compared with late sowing. They also 

stated that producers (farmers) should use geno-

types with higher root yield for early sowing and 

late harvest to benefit the entire season, but for 

the fields in which late sowing and early harvest 

occurs, genotypes with average root and sugar 

yield should be used.  

The present study aimed to determine the op-

timal time for sowing and harvesting of two au-

tumn sugar beet cultivars (BR1 and Rasoul) in 

suitable areas allocated to autumn sugar beet 

sowing in Fasa, Fars province.  

MATERIALS AND METHODS 

This study was conducted at Fasa sugar factory 
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area (28
o
58´N and Longitude 53

o
41´E with 1300 

m elevation above sea-level). Before sowing, soil 

samples were taken randomly at a depth of 0-30 

cm from different parts of the field and a compo-

site sample was sent to the Soil and Water Re-

search Laboratory Department of the province for 

determination of some physicochemical proper-

ties and based on the results, the required 

amount of fertilizer was determined (Table 1). 

Meteorological information of the region such as 

average temperature, number of frost days, etc., 

are summarized in Table 2. The experiment was 

laid out in a split split plot design with randomized 

complete block design arrangement in four repli-

cations for three years period starting from 2005 

in Fasa region. Three different sowing dates viz. 

27
th

 September, 17
th

 October, and 6
th

 November 

were allocated to the main plot, two cultivars 

namely multi-germ BR1 and mono-germ Rasoul to 

the split plots, and three harvest dates viz. 30
th

 

April, 26th May, and 20th June to the split split 

plots. Each split split plot size was eight meter 

long with 4 rows of 50 cm apart. The experimental 

field received 250 kg of P2O5 ha-1, equa to 115 kg 

P2O5 , and furrows were built. Sowing was done 

according to agronomic calendar using hand driller 

and dry sowing method, and was irrigated at the 

same day. After weed emergence, Betanal Pro-

gress herbicide (7.5 per mil) was used and for pest 

control, Decis toxin (2 per mil) was used. Thinning 

was performed as to leave on-row spacing of 20 

cm in the sixth week after sowing. After using cul-

tivator, breaking crust, and rebuilding furrows, N 

at a rate of 250 kg N.ha-1, equal to 115 kg pure 

nitrogen per hectare, was applied as top dressing 

in two stages. During vegetative period and after 

thinning and final weed control, different traits 

including plant number, missing plant number, 

and the growth score were recorded for the two 

middle rows. In late April of each year, in sowing 

date treatments, the number of plants went to 

stem elongation stage was counted. Harvest  was 

carried out from the two middle rows of each plot 

in 7 m long (after omitting 0.5 m from upside and 

downside of each plot). After counting root num-

bers and weighing them, root brie sample of each 

treatment was sent to Sugar Beet Seed Institute 

for sugar content, impurities (potassium, sodium 

and amino N) and molasses sugar determination. 

Root and white sugar yields per unit area were 

estimated. Collected data were subjected to anal-

ysis of variance using SAS software and mean sep-

aration was performed by the Duncan test. 

RESULTS 

Assuming year as random effect, combined 

analysis of variance was done based on expected 

mean squares (Table 3). Results showed that year 

had significant effect (p<0.01) on root yield, bolt-

ing percentage, sugar content, impurities, alkaline 

Table 1. Results of the soil physico-chemical analyses for each of the test sites at a depth of 0-30 cm in different years 

Year Soil texture Soil reaction Electrical conductivity 

(dS/m) 

Organic carbon 

(%) 

Absorbable phosphate 

(mg/kg) 

Absorbable potassium 

(mg/kg) 

2005-06 

2006-07 

2007-08 

Clay-loam 

Clay-loam 

Clay-loam 

7.90 

8.10 

7.70 

1.28 

1.80 

2.28 

1.18 

1.32 

1.24 

12.20 

18.40 

12.80 

365 

322 

318 

Studied soil had no restriction for salinity and soil fertility. 

 

Table 2. Some meteorological information of Fasa region for the years 2005-08. 

Month 2005  2006  2007  2008 

Average 

temperature 

Number 

of frost days 

 Average 

temperature 

Number 

of frost days 

 Average 

temperature 

Number 

of frost days 

 Average 

temperature 

Number 

of frost days 

April 

May 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 

15.8 

21.4 

26.0 

30.9 

29.7 

26.9 

21.5 

15.1 

12.4 

08.0 

10.9 

12.3 

20 

00 

00 

00 

00 

00 

00 

00 

00 

13 

80 

40 

 16.0 

22.9 

26.8 

30.5 

30.4 

15.8 

21.7 

16.6 

07.6 

05.2 

08.5 

11.3 

00 

00 

00 

00 

00 

00 

00 

20 

12 

23 

80 

10 

 15.5 

22.7 

28.1 

31.1 

29.5 

27.2 

21.4 

16.7 

11.0 

06.1 

08.1 

13.0 

00 

00 

00 

00 

00 

00 

00 

00 

10 

17 

15 

60 

 18.2 

22.5 

27.9 

30.3 

30.6 

27.4 

22.3 

16.1 

09.4 

08.0 

09.1 

14.0 

00 

00 

00 

00 

00 

00 

00 

00 

11 

17 

12 

10 
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coefficient, extractable sugar percentage, extrac-

tion coefficient of sugar, molasses sugar, and 

white sugar yield. The highest root yield (43.93 

t/ha), sugar content (16.25%), and the lowest bolt-

ing percentage (4.82%) were achieved in the third 

year (2007-08) (Table 4, Fig. 1). White sugar yield 

in the year 2007-08 was 4.873 t/ha. Average quali-

ty traits are given in Table 4. The effect of sowing 

date on bolting percentage was significant 

(p<0.01) (Table 3). Sowing on 27 September had 

the highest bolting percentage (18.41%) and sow-

ing on 17 October and 6 November had the lowest 

bolting percentage (5.42 and 2.87%, respectively) 

(Table 5). Cultivars Rasoul and BR1 had no signifi-

cant difference for bolting percentage (Table 6). 

Sowing and cultivar interaction was significant for 

bolting percentage (p<0.05) (Table 3) but the ef-

fect of harvest date on bolting percentage was not 

significant (Table 3). The highest bolting percent-

age (9.96%) was in the harvest on 20 June (Table 

5). Sowing and harvest date interaction had no 

significant effect on bolting percentage (Table 3). 

This test showed that early sowing had more sig-

nificant effect on bolting emergence compared 

with different harvest dates and if sowing occurs 

earlier, bolting percentage would be higher which 

implies that increase in growth period may in-

crease bolting percentage (Table 5). Results 

showed that sowing and harvest dates had signifi-

cant effect on root yield (P<0.01) (Table 3). The 

highest yield (47.77 t/ha) was achieved in the sow-

ing on 27 September and the greatest effect was 

from the late harvest on 20 June. Root yield for 

sowing on 17 October and 06 November was 

36.69 and 32.21 t/ha, respectively (Table 5). Culti-

vars Rasoul and BR1 were placed in the same 

group for root yield (Table 3). Root yield of culti-

vars Rasoul and BR1 was 38.841 and 39.008 t/ha, 

respectively. Sowing and harvest date interaction 

was not significant for root yield (Table 3). Sowing 

Table 3. Mean squares of combined analysis of variance for root yield and some qualitative traits of sugar beet in the 

experimental years 2005-08 

S.O.V df Sum of squares 

Root yield Bolting Impure 

sugar 

Sodium Potassium Amino 

N 

Alkaline 

coefficient 

Extractable 

sugar 

Extraction 

coefficient 

Molasses 

sugar 

White sugar 

yield 

Y
† 

R (Y) 

SD 

Y × SD 

R (Y × SD) 

C 

Y × C 

SD × C 

Y × SD × C 

R (Y × SD × C) 

HD 

Y × HD 

SD × HD 

Y × SD × HD 

C × HD 

Y × C × HD 

SD × C × HD 

Y × SD × C × HD 

Error 

2 

9 

2 

4 

18 

1 

2 

2 

4 

27 

2 

4 

4 

8 

2 

4 

4 

8 

108 

2868.65
**

 

0092.53 

4604.29
** 

0804.04
** 

0078.44 

0001.49
ns 

0001.44
ns

 

0021.03
ns 

0026.65
ns 

0030.26 

1115.00
** 

0029.55
* 

0007.15
ns 

0011.370
ns

 

0001.38
ns 

0005.41
ns 

0000.82
ns 

0005.95
ns 

0012.11 

1018.30
** 

0089.26 

4997.48
** 

0161.57
ns 

0078.43 

0054.22
ns 

0046.27
ns 

0091.27
* 

0011.70
ns 

0038.48 

0079.98
ns 

0022.67
* 

0006.04
ns 

0007.93
ns 

0009.35
ns 

0006.04
ns 

0014.94
ns 

0007.86
ns 

0007.64
 

470.21
** 

007.85 

021.26
ns 

013.11
ns 

006.04 

000.30
ns 

001.53
ns 

008.02
ns 

003.93
ns 

003.93 

006.99
ns 

002.42
ns 

000.59
ns 

000.93
ns 

003.21
ns 

003.54
ns 

002. 

05
ns 

002.65
ns 

001.52
 

185.60
** 

003.46 

018.39
* 

002.65
ns 

003.80 

003.80
ns 

000.66
ns 

002.76
ns 

004.69
ns 

002.64 

000.27
ns 

000.46
ns 

000.81
ns 

000.91
ns 

003.45
ns 

000.63
ns 

000.73
ns 

002.07
** 

000.85
 

216.54
** 

002.99 

008.49
ns 

004.16
** 

000.83 

002.55
ns 

003.57
*
 

002.65
ns 

003.42
** 

000.85 

000.53
ns 

000.63
ns 

001.17
ns 

001.42
ns 

001.34
ns 

002.85
ns 

000.97
ns 

000.42
ns 

000.93
 

248.23
** 

006.84 

016.33
ns 

008.26
* 

002.80 

001.27
ns 

002.54
ns 

001.52
ns 

006.34
** 

001.03 

002.30
ns 

000.52
ns 

001.04
ns 

000.88
ns 

000.73
ns 

000.35
ns 

000.74
ns 

001.59
* 

000.72
 

268.08
** 

013.71 

000.69
ns 

005.00
ns 

002.83 

003.33
ns 

001.02
ns 

002.83
ns 

001.17
ns 

001.97 

001.72
ns 

000.59
ns 

001.77
ns 

001.24
ns 

000.33
ns 

000.59
ns 

001.50
ns 

002.28
ns 

131.60
 

492.53
** 

005.88 

046.78
ns 

018.57
ns 

009.25 

000.22
ns 

001.00
ns 

011.70
ns 

005.01
ns 

004.38 

006.37
ns 

002.62
ns 

000.98
ns 

001.29
ns 

003.50
ns 

002.51
ns 

002.20
ns 

003.26
ns 

200.68
 

7487.01
** 

0107.98 

0454.24
* 

0057.51
ns 

0123.54 

0000.06
ns 

0035.73
ns 

0107.20
ns 

0051.82
ns 

0041.96 

0024.44
ns 

0021.13
ns 

0003.47
ns 

0014.98
ns 

0033.15
ns 

0036.63
ns 

0032.40
ns 

0034.09
ns 

2874.04
 

33.20
** 

00.37 

04.95
ns 

01.21
ns 

00.63 

00.06
ns 

00.43
ns 

00.60
ns 

00.28
ns 

00.30 

00.11
ns 

00.15
ns 

00.16
ns 

00.24
ns 

00.48
**

 

00.02
ns 

00.19
s 

00.21
ns 

19.39
 

83.47
**
 

02.85 

96.13
** 

14.82
** 

02.62 

00.11
ns 

00.36
ns 

01.84
ns 

01.70
ns 

01.16 

08.96
** 

01.03
ns 

00.28
ns 

00.46
ns 

00.60
ns 

00.83
ns 

00.33
ns 

00.44
ns 

40.89 

CV  0008.93 00031.04 008.76 0020.24 0012.81 0020.83 0029.18 0014.44 0007.61 10.52 16.39 

ns=not significant, *p<0.05, **P<0.001 
†
Y: year; R: replication; SD: sowing date; C: cultivar; HD: harvest date 

 

Table 4. Classification of average yield and yield components of sugar beet root in different years 

Different  

years 

Average traits 

Root 

yield 

(t/ha) 

Bolting 

(%) 

Impure 

sugar 

(%) 

Sodium / Potassium / Amino 

N 

Alkalinity Extractable 

sugar (%) 

Extraction 

coefficient 

Molasses 

sugar 

White 

sugar 

yield 

(t/ha) Sugar beet root brie 

(meq/100 g) 

2005-06 

2006-07 

2007-08 

31.835 b 

41.006 a 

43.934 a 

12.221 a 

09.668 a 

04.817 b 

14.703 b 

11.256 c 

16.247 a 

3.372 b 

6.384 a 

3.913 b 

7.805 b 

5.657 c 

9.080 a 

4.063 b 

2.231 c 

5.944 a 

2.915 b 

6.100 a 

2.333 b 

11.034 a 

06.628 b 

10.941 a 

78.339 a 

58.001 c 

66.858 b 

3.348 c 

4.022 b 

4.706 a 

3.662 b 

2.725 c 

4.873 a 

Means with the same letter in each column are not significantly different (p<0.05) 
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date had significant effect on extraction (p<0.05), 

sodium percentage (p<0.05) and white sugar yield 

(p<0.01) (Table 3). The highest sugar content, 

white sugar content, extraction percentage, and 

white sugar yield were achieved on 27 September 

(Table 7). Treatments interaction had no signifi-

cant effect on sugar content (Table 3). No signifi-

cant difference was observed between cultivars 

for the studied traits (Table 8). Harvest date had 

significant effect on white sugar yield (p<0.01) 

(Table 3). Harvest on 26 May and 20 June resulted 

in the highest sugar percentage (14.40%) and 

white sugar yield (4.06 t/ha), respectively. The 

means of other traits are listed in Table 9. Most 

interactions such as year × harvest date, sowing 

date × harvest date, harvest date × cultivar, and 

sowing date × cultivar × harvest date were not 

significant for the studied traits.   

DISCUSSION AND CONCLUSION 

Results of this study showed that qualitative 

and quantitative characteristics of sugar beet are 

affected by year. Bolting percentage was strongly 

influenced by sowing and harvest dates. Early (27 

September) and late sowing had the highest and 

lowest bolting, respectively. Variation in climatic 

condition in different years caused a difference in 

the number of bolted plants. In the third year, 

bolting percentage was low but sugar and white 

sugar yields were high. Sowing date had signifi-
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Fig. 1. Root yield variation, bolting percentage, white sugar content, and purity (extraction coefficient of sugar) degree in the 

experimental years 

 
Table 5. Classification of average bolting percentage and root yield in different sowing and harvest dates 

Harvest date Harvest date 

Bolting (%) Average bolting 

(%) 

Root yield (t/ha) Average root yield 

(t/ha) 
30 April 26 May 20 June 30 April 26 May 20 June 

27 September 

17 October 

6 November 

16.220 a 

04.251 b 

03.097 b 

17.051 a 

05.610 b 

03.988 b 

21.956 a 

06.399 b 

01.537 b 

18.409 a 

05.420 b 

02.870 b 

38.508 bc 

34.121 bc 

33.085 bc 

46.325 bc 

36.490 bc 

32.583 cc 

58.486 a 

39.750 b 

30.974 c 

47.773 ac 

36.787 ab 

32.214 cc 

Mean 07.856 b 08.883 b 09.965 a  35.238 cc 38.466 bc 43.068 a  

Means with the same letter in each column are not significantly different (p<0.05) 

 

Table 6. Classification of average bolting percentage of two 

sugar beet cultivars on different sowing dates. 

Harvest date Bolting (%) Mean 

Rasoul BR1 

27 September 

17 October 

6 November 

16.280 a 

04.520 b 

04.420 b 

20.538 a 

06.320 b 

01.348 c 

18.409 a 

05.420 b 

02.870 b 

Mean 08.400 a 09.402 a  

Means with the same letter in each column are not significantly 

different (p<0.05) 

 

Table 7. Classification of average sugar content, impurities, alkaline coefficient, white sugar percentage, molasses sugar and 

white sugar yield on different sowing dates. 

Sowing date Sugar 

content 

Impurities (meq/100g of sugar beet brie) Alkalinity 

coefficient 

Extractable 

sugar (%) 

Extraction 

coefficient (%) 

Molasses 

sugar (%) 

White sugar 

yield (t/ha) 
Sodium Potassium Amino N 

27 September 

17 October 

6 November 

14.696 a 

13.746 b 

13.764 b 

4.042 a 

4.575 a 

5.052 a 

7.118 a 

7.728 a 

7.697 a 

3.563 a 

4.172 a 

4.502 b 

3.685 a 

3.780 a 

3.882 a 

10.569 a 

09.207 b 

09.141 b 

70.593 ab 

66.721 ab 

65.885 bb 

3.727 b 

4.126 a 

4.222 a 

5.059 a 

3.341 b 

2.861 b 

Means with the same letter in each column are not significantly different (p<0.05) 
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cant effect on bolting percentage (p<0.01). The 

highest bolting percentage (18.41%) was in the 

sowing on 27 September whereas the lowest bolt-

ing percentages (5.42 an 2.87, respectively) were 

in the sowing dates on 17 October and 6 Novem-

ber. Assessments carried out in Moghan plain 

showed that all the studied lines and hybrids for 

bolting tolerance were highly sensitive to sowing 

date to the extent that early sowing caused 41% 

increase in bolting and thus, September sowing 

had superiority to August sowing (Moharamzadeh 

2008). In regions with climatic conditions similar 

to Fasa, early sowing results in longer exposure of 

the plants to cold weather which may cause an 

increase in the number of bolted plants. In later 

sowing, this period is shorter, bolting percentage 

decreases, and the maximum yield can be only 

achieved in longer growing season without any 

limitation for plant growth. Studies on different 

sowing and harvesting dates at Safiabad in Dezful 

showed that early sowing resulted in an increase 

in root yield and sugar percentage, and in case 

that harvest was delayed more, root yield was 

higher. In Khuzestan, sugar beet strongly reacts to 

harvest date. In this region, sowing by mid-

October caused an increase in root and sugar 

yield, and sowing by mid-September caused an 

increase in sugar content, while, with increase in 

the growing season period and delay in harvest, 

root yield and sugar content increased (Oraziza-

deh 1997; Sharifi 1996; 1997; 2002). Cultivars Ra-

soul and BR1 had no significant difference for 

bolting percentage. In climatic condition of Fasa, 

depending on the time of sowing, these two culti-

vars, more or less produced flowering stems. 

Therefore, in early sowing it is essential that culti-

vars have tolerance to bolting. Undesirable bolting 

phenomenon in sugar beet which is a limiting fac-

tor in autumn sowing of this crop was studied 

widely and resistant cultivars were developed, and 

also breeding of more resistant cultivars become 

possible (Longden and Thomas 1989; Sadeghian 

1999). This study illustrated that the highest root 

yield (47.77 t/ha) was achieved in the sowing in 

September. A positive correlation was found be-

tween sowing date and yield. Rasoul and BR1 cul-

tivars had no significant difference for root yield. 

However, in study by Ahmadi et al. (2005) on 

evaluation of commercial cultivars potential for 

autumn sowing in Khorasan province (sowing in 

September and harvest in May), significant differ-

ence was found among cultivars for root yield, 

white sugar, and bolting percentage. The highest 

sugar content, white sugar, extraction coefficient, 

and white sugar yield was belonged to sowing on 

27 September. The highest white sugar yield (4.06 

t/ha) was in the harvest on 20 June. Study on the 

effect of sowing and harvest dates on qualitative 

and quantitative characteristics of autumn-sown 

sugar beet in Izeh region of Khuzestan province 

showed that optimum time for sowing was from 

mid-October until mid-November. Early sowing 

may decrease qualitative and quantitative yield of 

sugar beet owing to the risk of bolting and in late 

sowing (December) due to the coincidence of 

sowing time with rainy season (Sharifi et al. 1996). 

Experiments done in warm regions of Fars prov-

ince (at sugar factory area in Fasa) proved the po-

tential of these areas for autumn sugar beet 

sowing (Ashrafmansoori 2006).  

Table 8. Classification of average cultivars on white sugar yield and root yield components for the cultivars studied. 

Cultivars Sugar 

content 

Impurities (meq/100g of sugar beet brie) Alkalinity 

coefficient 

Extractable 

sugar (%) 

Extraction 

coefficient (%) 

Molasses 

sugar (%) 

White sugar 

yield (t/ha) 
Sodium Potassium Amino N 

Rasoul 

BR1 

14.031 a 

14.106 a 

4.689 a 

4.424 a 

7.405 a 

7.623 a 

4.002 a 

4.156 a 

3.907 a 

3.658 a 

9.607 a 

9.671 a 

67.749 a 

67.710 a 

4.008 a 

4.042 a 

3.730 a 

3.777 a 

Means with the same letter in each column are not significantly different (p<0.05) 

 

 

Table 9. Classification of average white sugar yield and yield components in different harvest dates 

Harvest date Sugar 

content 

Impurities (meq/100g of sugar beet brie) Alkalinity 

coefficient 

Extractable 

sugar (%) 

Extraction 

coefficient 

(%) 

Molasses 

sugar (%) 

White sugar 

yield (t/ha) 
Sodium Potassium Amino N 

30 April 

26 May 

20 June 

14.029 ab 

14.398 ab 

13.779 bb 

4.628 a 

4.516 a 

4.526 a 

7.613 a 

7.453 a 

7.476 a 

4.236 ab 

4.117 ab 

3.884 bb 

3.738 a 

3.654 a 

3.955 a 

9.594 ab 

9.956 ab 

9.366 bb 

67.692 a 

68.334 a 

67.171 a 

4.060 a 

4.033 a 

3.983 a 

3.366 c 

3.838 b 

4.056 a 

Means with the same letter in each column are not significantly different (p<0.05) 
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RECOMMENDATIONS 

- Sowing on 27 September and harvest on 20 

June is recommended due to the higher root 

and white sugar yields harvest. 

- Cultivars considered for sowing in regions simi-

lar to Fasa should have more resistance to bolt-

ing than Rasoul and BR1 cultivars. 

- Early sowing (27 September) with usage of re-

sistant cultivars to bolting, will guarantee bet-

ter quality and quantity. 
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