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Short note: Report of autumn-sown sugar beet cultivation in the growing season of 2021-22

M. Hosseinpour'*, M.S. Hasanvandi?, S. Yarahmadi?, A. Jalilian*, M. Bazrafshan® and B. Babaee*

Abstract

In the crop year of 2021-2022, the area under autumn cultivation decreased by about five thousand hectares (from 26 to 21
thousand hectares) compared to the previous year, most of which was related to Khuzestan province and due to the
limitation of water resources. Root yield increased from 53 to 68 tons per hectare and sugar content decreased from 14.81 to
14.64 percent. The increase in yield caused the production of sugar beet to increase from 1.41 to 1.43 million tons despite
the decrease in the cultivated area. The reactivation of the Ahvaz sugar factory after 15 years and the doubling of the
cultivated area in Kermanshah and Fars provinces, the increase in root yield in all regions and the activity of the Eqlid and
Kovar sugar factories in the fall cultivation of Fars province are good events and the extension of the harvest period Until
July 30 in Khuzestan province, the bolting of sugar beet in Kermanshah province due to the use of inappropriate varieties
and lower air temperature during winter, as well as the bolting of sugar beet in some areas of Fars province, were the
challenges of autumn cultivation of sugar beet in the crop year of 2021-2022. High sugar beet production and low average
yield in new areas are among the things that may challenge autumn cultivation in these areas. Therefore, the development
and sustainability of autumn sugar beet production requires reducing production costs, increasing root yield and quality, and

optimal use of water resources, which can be achieved with proper planning.

Key words: Autumn cultivation of sugar beet, Cultivated area, Percentage of sugar, Production, Yield
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Analysis of factors affecting sugar import with emphasis on the role of research
and development budgets
H. Noroozi) H. Rafiee?*, S.S. Hosseini' S. Yazdani® and A.H. Chizari?
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H. Noroozi, H. Rafiee, S.S. Hosseini, S. Yazdani and A.H. Chizari. 2022. Analysis of factors affecting sugar import with
emphasis on the role of research and development budgets. J. Sugar Beet. 37(2): 247- 262 (in Persian).

Abstract

Imports have long been a means of obtaining products at the lowest possible cost and regulating the market. Paying
attention to the importance of international trade, analyzing and recognizing the country's trade relations and examining its
obstacles or incentives, the flow of trade has an effective role. Research and development, innovation and technology as the
most important factors creating advantage, play a significant role in shaping business models. Is located. According to the
results of research and development, the ratio of domestic sugar prices to imports, sugar beet production, exchange rate and
annual rainfall have a negative and significant effect on sugar imports. Also, the variable of oil revenues has a positive
effect on the import of sugar. The ECM variable indicates that 31% of short-term shocks will be adjusted in each period.
Therefore, in case of short-term shocks, more than 3 time periods will be needed to moderate the effects of these shocks.
Due to the negative impact of R&D variables on imports, special attention to applied studies that result in increased

productivity through irrigation systems, improved seeds, new machinery is recommended.

Key words: Exchange Rate, Oil Revenues, Price of Imported Goods, Trade, Sugar Beet
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Overexpression of thionin- like genes in Arabidopsis and resistance to
Heterodera schachtii
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Sh.A. Sarani. 2022. Overexpression of thionin- like genes in Arabidopsis and resistance to Heterodera schachtii. J. Sugar

Beet. 37(2): 239- 246 (in Persian).

Abstract

Thionins and Thionin-like peptides are small cysteine-reach antimicrobial plant peptides that play an important role in
resistance to plant pathogens and have been isolated from several plant species. The overexpression of Thionins-like genes
(Atlgl12665 and Atlg20618) for resistance to H. schachtii was the purpose of this study in Arabidopsis plants. At1g12665
(ThiL12) and At1g20618 (ThiL20) genes were isolated from Arabidopsis thaliana and transgenic plants were generated
through Agrobacterium-mediated using the pMAA-red vector by the floral dips method. Expression of the thionin-like
genes in overexpressed lines was confirmed by RT-PCR. In order to investigate the resistance of the plants to H. schachtii,
Arabidopsis roots of 12-day old seedlings were inoculated with about 50-60 juveniles of nematode per plant on Knop
medium under sterile conditions. Fifteen days after infection, when females and males could be clearly distinguished, the
number of males and females was counted and the results were compared with the wild-type Arabidopsis (Col-0) line. The
results of the overexpressed lines showed significant enhanced resistance to H. schachtii as compared with the wild type.
However, there was no significant difference in resistance against H. schachtii in the size of syncytia and females in

Arabidopsis roots with the exception of the line for At1g20618 gene.
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Design, construction and evaluation of an automatic sprayer system online weed-
plant detection in sugar beet fields
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H. Orak, S. Abdanan Mehdizadeh, M.A. Asoodar and E. Elahifard. 2022. Design, construction and evaluation of an
automatic sprayer system online weed-plant detection in sugar beet fields. J. Sugar Beet. 37(2): 223- 228 (in Persian).

Abstract

Weed control during crop growth is very important and it has been controlled by different ways. In the fight against these
unwanted plants with the conventional method, the entire field as well as the main plant are covered by herbicides, which
also causes excessive consumption of herbicide. In this paper, an intelligent sprayer for weeds detection in sugar beet fields
is proposed using machine vision techniques. To this end, an algorithm was developed for detecting weed from sugar beet
and 49 features (morphology and color features) were extracted. The Genetic Algorithm (GA) was applied and 11 features
were selected; however, to increase speed and improve performance, 5 features (area ratio of convex hull, sphericity,
Moment 6, 13 of 111213 and ¢ from Lch) with the highest occurrence in feature selection algorithm were chosen. The
developed algorithm to detect weed from sugar beet had an accuracy of more than 98%, which shows the high detection
ability of this intelligent system. To evaluate the reduction of herbicide usage, the smart sprayer system was compared with
the Buferagri sprayer (reservoir capacity 400 liters, Cone Nozzle, Turkey). The working speed (8 km.hr-1), tractor type
(John Deere 3140), and mileage (27 m) were considered to be fixed for both sprayers. At a certain distance, herbicide levels
were measured and the amount of herbicide in the Buferagri sprayer was 77% higher than the smart sprayer system. This
shows the efficiency of this system compared to conventional sprayers to reduce the use of herbicides. These results indicate

the feasibility of using the proposed system for smart sprayer systems in the sugar beet fields.

Key words: Genetic Algorithm, Herbicide reduction Weed, Image processing smart sprayer, Sugar beet
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Effect of planting method on quantitative and qualitative yield of sugar beet in
smallholder systems
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V.A. Yosefabadi and M.A. Javaheri. 2022. Effect of planting method on quantitative and qualitative yield of sugar beet in
smallholder systems. J. Sugar Beet. 37(2): 207- 222 (in Persian).

Abstract

To evaluate the effect of different cultivation methods on the quantitative and qualitative characteristics of sugar beet in
small plots (smallholder systems), a study in a randomized complete block design was conducted at Motahari research
station in Karaj and Agricultural Research center of Kerman for two years (2009-10). The treatments included traditional
cultivation, cultivation with John Deere seeder with a row spacing of 50 cm, cultivation with pneumatic seeder with a row
spacing of 50 cm, one-row manual seeder with row spacing of 30, 40 and 50 cm in flat land and without creating a furrow
and planting with one-row manual seeder on furrow with row spacing of 40 and 50 cm. It should be noted that currently, the
distance between rows in large fields where multi-row seeders are used is 50 cm. Results showed that the studied treatments
had a significant effect on plant density per unit area, root yield, sugar yield, and white sugar yield, however no significant
effect was observed for root impurities. In both locations, traditional cultivation produced the lowest root yield and sugar
yield. The highest root yield and white sugar yield were obtained by one-row manual seeder with row spacing of 40 and 30
cm in Karaj and Kerman, respectively. The effect of location on most quantitative and qualitative traits was significant, but
it had no significant effect on root impurities. According to the results, it can be concluded that in small ownership systems
and small plots where the necessary conditions for row cultivation are not provided with the available tools and trailers,
cultivation can be done by creating less spacing between rows compared with large lands and subsequently, by creating

more plant density and a more uniform germination using small devices, the efficiency of input consumption will increase.
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Optimal spray water volume for application of triflusulfuron-methyl against
redroot pigweed
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A. Aliverdi and N. Zendehpak. 2022. Optimal spray water volume for application of triflusulfuron-methyl against redroot
pigweed. J. Sugar Beet. 37(2): 193-206 (in Persian).

Abstract

Selecting the proper spray water volume is a method to optimize the herbicide efficacy but its effect on the efficacy of
triflusulfuron-methyl is not clear. Therefore, in an experiment in the Research Greenhouse of Bu-Ali Sina University in the
summer of 2017, six doses of triflusulfuron-methyl (Safary®) (0, 1.125, 2.25, 4.5, 9, and 18 g a.i. ha-1) were sprayed with
ten spray water volumes (60, 80, 120, 160, 200, 240, 320, 400, 480, and 640 L water ha-1 which were obtained using a
standard fan nozzle at sizes of 1100075, 11001, 110015, 11002, 110025, 11003, 11004, 11005, 11006 and 11008,
respectively) on redroot pigweed at 1-, 2- and 3-leaf stages. In a field experiment, triflusulfuron-methyl at 18 g a.i. ha-1 was
sprayed with the ten above-mentioned spray water volumes on redroot pigweed at the 2 to 3-leaf stage. In the one-leaf stage,
the minimum (2.51 g a.i. ha-1) and maximum (2.51 g a.i. ha-1) dose of triflusulfuron-methyl required for 50% desiccation
(ED50) with nozzle sizes of 1100075 and 11008 were obtained. In the two-leaf stage, the minimum and maximum values of
ED50 with nozzle sizes of 1100075 and 11008 were equal to 2.98 and 12.16 g a.i. ha-1, respectively. In the three-leaf stage,
the lowest ED50 values were obtained with nozzle sizes of 1100075 and 11001 equaling to 3.86 and 3.37 g a.i. ha-1,
respectively. But the highest ED50 values was obtained with nozzle sizes of 11004, 11005, 11006 and 11008 equaling to
8.51, 8.70, 9.62 and 9.54 g a.i. ha-1, respectively. Overall, the results of the field experiment were similar to the greenhouse
experiment and showed that less spray volume was needed to better control redroot pigweed with triflusulfuron-methyl;

namely, the smaller, more concentrated droplets, the more efficacy of triflusulfuron-methyl against redroot pigweed.

Key words: Herbicide, Spray water volume, Sugar beet, Weed

y Assistant Professor in Weed Science, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Bu-Ali Sina University,

Hamedan, Iran. *- Corresponding Author contact information email: a.aliverdi@basu.ac.ir
y Bachelor’s Degree in Agronomy and Plant Breeding, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Bu-Ali

Sina University, Hamedan, Iran.



16 Journal of Sugar Beet, VVol. 37, No. 2, 2022

Effects of salinity stress on some physiological traits and pigment content of
sugar beet cultivars
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S.M. Razavi, R. Aghayari and P. Nasrollahi. 2022. Effects of salinity stress on some physiological traits and pigment

content of sugar beet cultivars. J. Sugar Beet. 37(2): 179- 191(in Persian).

Abstract

Sugar beet is a halophyte plant with different physiological mechanisms against salinity at different growth stages. To
evaluate the effects of salinity on physiological characters and pigment content of sugar beet cultivars, an experiment was
planned in the University of Mohaghegh Ardabili in a completely randomized design with 3 replications in 1399. Four
level of salinity consist of 0, 50,100 and 150 mMol of NaCl and 5 sugar beet cultivars (Jam, Motahar, 7233, BR1, IC) were
used in the treatments. The results indicated that some physiological parameters such as growth parameters, chlorophyll
florescence, stomata conductivity, relative chlorophyll content were reduced in all tested cultivars than control at different
salinity levels. However, pigment content, flavonoids and betalines, were increased at the same conditions. In Jam cultivar,
minimal diminish of growth parameters including wet and dry weights of the plant aerial parts and roots up to 20% than
control. However, in Motahar cultivar maximum reduction of the same parameters was recorded up to 40% in comparison
with controls. This observation demonstrated high tolerance of Jam cultivar than other tested ones. Simliliar results were
found for some physiological parameters such as phytochemical efficiency of photosystem II. The cultivars Jam and
Motahar have indicated low and high reduction of this parameters with 20 and 36% of reduction amonung tested cultivars,
respectively. On the other hand, maximum increasing of flavonoids and betaline pigments were seen in Motahar cultivar up
to 300% compared with control under salinity condition. Considering the screening performed using plant pigments level
and physiological and growth parameters, Jam cultivar can be regarded as more tolerant cultivar than others. The cultivars

Motahar, 7223, BR1 and IC have less tolerance to salinity, comparatively.
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Evaluation of the water efficiency and the amount of water applied in irrigation of
sugar beet through pressurized and surface irrigation methods in Torbat-e
Heydariyeh region
M. Karimi! * and M. Joleini?
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M. Karimi and M. Joleini. 2022. Evaluation of the water efficiency and the amount of water applied in irrigation of sugar
beet through pressurized and surface irrigation methods in Torbat-e Heydariyeh region. J. Sugar Beet. 37(2): 167- 177 (in
Persian).

Abstract

The purpose of this study was to measure the volume of irrigation water, root yield and water efficiency as well as
comparison of the amount of irrigation water with the gross water requirement of sugar beet in Torbat-e Heydariyeh region
and the comparison of water use with impure water requirement of sugar beet in this region. The fields were selected with
the help of experts in management and centers of agricultural in such a way that they represent the whole of sugar beet
farms in region. Basic information including geographical characteristics and coordinates of fields, soil texture, electrical
conductivity of irrigation water and soil saturated extract were determined. The date of planting, harvest date, growth
period, sugar beet cultivar, average water depth per irrigation, total number of irrigation times performed, total volume of
water use and leaching requirement was measured, calculated or obtained from farmers. The results showed that the average
amount of water used in sugar beet fields in surface (furrow), sprinkler and drip irrigation methods was equal to 11468,
10054 and 10353 m3/ha, respectively. The lowest yield was 29500 kg/ha and the highest was 70000 kg/ha. The lowest
water productivity was 3.21 kg/m3 and the highest was 7.01 kg/m3 and both values were obtained in surface irrigation
method. The average water productivity in surface (furrow) irrigation methods was 4.19 kg/m3 and in sprinkler and drip
irrigation methods were 6.30 and 6.23 kg/m3, respectively. By changing the irrigation method from surface to sprinkler and
drip, water productivity has increased by 50.36 and 48.69%, respectively. According to the results of this study, the use of
pressurized irrigation in sugar beet cultivation is recommended and farmers should use the irrigation system based on the

design booklet and farm irrigation planning should be exactly what is recommended in the booklet.
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root rot. J. Sugar Beet. 37(2): 153- 165 (in Persian).

Abstract

In order to distinguish O-type lines of sugar beet resistant to rhizoctonia root rot, 51 Otype lines along with resistant and
susceptible controls were evaluated in the microplots at Ekbatan Station in Hamedan in 2021. To inoculate the seedlings to
rhizoctonia, isolate Rh133 from rhizoctonia solani-AG2-2 fungus were propagated on corn seeds and placed next to root of
63-day-old plants. At the end of the season, roots were harvested and scored based on a scale of 1 to 9; thereafter, the
disease index as well as harvest index were estimated. Results showed that Otypes 9 (FCOT 990084) and 19 (FCOT
990094) had the lowest disease index of 3.55 and 3.76, respectively, , and consequently the highest harvest index of 49.82
and 49.32%, respectively. Based on the results of cluster analysis, 48 sugar beet genotypes were divided into five groups
under microplate condition. There was a significant difference among groups in terms of plant number, root number, disease
index, and harvest index. Otypes 4 (FCOT 990079), 9 (FCOT 990084), 19 (FCOT 990094), 30 (FCOT 990105), and 47
(FCOT 990122) together with resistant control, cultivar 52 were placed in cluster 5 which had the highest harvest index and
the lowest disease index. Grouping of Otype genotypes based on SIIG index showed that genotypes 19 (FCOT 990094), 9
(FCOT 990084), 30 (FCOT 990105), 4(FCOT 990079), and 47 (FCOT 990122) with values of 0.854, 0.824, 0.741, 0.708,

and 0.701 were the closest genotypes to the ideal genotypes in terms of resistance to rhizoctonia.
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Evaluation the genetic diversity of Beta vulgaris subsp. maritima samples using
nuclear and cytoplasmic molecular markers
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A. Nasiri, A. Mirzaie-asl, M. Aghaeizadeh and A. Deljou. 2022. Evaluation the genetic diversity of Beta vulgaris subsp.
maritima samples using nuclear and cytoplasmic molecular markers. J. Sugar Beet. 37(2): 139- 151 (in Persian).

Abstract

Beta vulgaris ssp. Maritima plays a significant role in the breeding programs of sugar beet and evaluation of its genetic
diversity is of importance. In this study, thirteen samples of Maritima beet including 10 Iranian and three European
accessions were evaluated. Two types of molecular markers including ISSR (inter-simple sequence repeat) and minisatellite
were used to characterize the nuclear and mitochondrial genomes. A total of 176 loci were identified based on 13 ISSR
primers, of which 147 (84.27%) loci showed polymorphisms. Results showed that among the samples, the value of
Polymorphism Information Content (PIC) was 32%. Primers 8YT(AC) and 8YC (GA) had the highest PIC value of 0.38.
Primer 8RG(CT) with the highest marker index (MI) could be used for a more detailed analysis. Based on the results of
UPGMA and ANOVA analysis, all samples were clustered into two main groups. Principle component analysis (PCoA)
with dendrogram of genetic diversity showed that Iranian and European samples are different from each other. In order to
study the cytoplasm diversity, four minisatellite markers were used, and the samples were divided into four mitochondrial

groups based on the variety of primers. According to the sequencing results, some Iranian samples were heteroplasmic.

Key words: Beta vulgaris ssp. maritima, Genetic diversity, Heteroplasmy, ISSR marker, Minisatellite
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