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Abstract

Introduction

Today, after about 200 years of sugar beet history, about 40% of the sucrose needed by humans is
supplied through this crop 1.8% of the country's sugar beet is produced in Ardabil province.
Pathogens of sugar beet leaves and roots are among the factors that affect the quantity and quality
of sugar beet products and in many cases prevent the development and even limit the cultivation
of this product.

Materials and Methods

This experiment was conducted to evaluate different quantitative and qualitative traits of sugar
beet (20 hybrids) in the research field of Nair using a randomized complete block design with
three replications in 2018-2019. For this study, 20 sugar beet monogerm hybrids that were
produced in Ardabil Agricultural Research Station along with 9 paternal and maternal parents
were used. To determine the effective traits on root and sugar yield and percentage of extractable
sugar from cluster analysis and to determine the correlation coefficient Peberson method was
used.
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Results

The results showed that the characteristics of the percentage of green cover of the field, the
number of plants and the amount of sodium and potassium at the probability level of five percent
and the traits of number of total and branched roots, amount of harmful nitrogen, alkalinity
coefficient, molasses sugar percentage, gross and pure sugar Yield, root yield and green-
yellowness score had a significant difference among the hybrids at the probability level of 1%.
Also, for the attribute number of hybrid plant number 17 and number of roots of hybrid number
7, they were superior to other hybrids. In the current research, the maximum infection with
rhizomania disease (13.7%) was observed in hybrid number 9, and the lowest amount belonged
to two hybrids number 10 and 12. The highest amount of sodium and potassium was in hybrid
15, while hybrid number 20 had the highest amount of harmful nitrogen. Hybrid 3 had the highest
alkalinity coefficient, while the highest percentage of molasses sugar belonged to hybrid 15. The
highest yield of gross, pure and root sugar (respectively 10.69, 8.193 and 85.59 tons per hectare)
was obtained from hybrid 12 and the lowest values belonged to hybrid 3.

Conclusions
In general, in terms of performance indicators, hybrids number 3, 12 and 15 were the most
suitable hybrids compared to other hybrids.
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Table 1. Names of studied sugar beet hybrids

No. Hybrid Name No. Hybrid Name

1 7112*SB36%SHR01-P.12 11 7112*SB36xFC709-2/24
2 28874*SB37xSHRO01-P.12 12  28874*SB37xFC709-2/24
3 7112*436xSHRO1-P.12 13 7112*436x FC709-2/24
4 419*SB36xSHR01-P.12 14 419*SB36x FC709-2/24
5 261*231xSHR01-P.12 15  261*231x FC709-2/24

6 7112*SB36xF-8662 16  7112*SB36xS1-88239

7 28874*SB37xF-8662 17  28874*SB37xS1-88239
8 7112*436xF-8662 18  7112*436xS1-88239

9 419*SB36%F-8662 19  419*SB36xS1-88239

10 261*231xF-8662 20  261*231xS1-88239

Table 2. Climatic characteristics of the test site based on ten-year statistics (Nair meteorological

station statistics, 2017)

Height above Minimum Maximum Minimum Maximum Average total
temperature temperature . : .

sea level (m) () () rainfall (mm) rainfall (mm) rainfall

1650 -22 32 215 389 252
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Table 3. Analysis of variance for quantitative and qualitative traits of sugar beet hybrids

Means of square (MS)

SOV af BR PP Na K N ALC MS sC
Replication 2 8.283 0.657 0.205 1.715 0.228 30.67 0.273 5.062
Hybrid 19 1.924*  0.888* 0.269* 0.335*  0.125**  27.60** 0.126*  0.892"™
Error 38 0.739 0.449 0.135 0.184 0.054 9.04 0.049 1.037
(HCV - 27.9 25.8 10.7 6.19 27.4 22.5 6.75 8.28
SOV df PSC SCY WSY RY ECS Y-G RU GU
Replication 2 4.34 9.11 9.935 636.81 23.70 0.150 7.879 0.033
Hybrid 19 1.13™  19.92**  11.36™ 1262.8**  14.01™  0.792*  0.428™ 0.068™
Error 38 1.13 3.389 2.024 221.05 9.56 0.387 0.598 0.042
(1 CV - 11.8 27.8 29.3 27.6 4.23 14.1 21.9 4.15
ns, * and ** are non-significant and significant respectively at the five percent and one percent probability levels.
Table 4. Comparisons of mean sugar beet hybrids for the studied quantitative and qualitative traits
Traits mean
_ BR PP Na K N ALC MS 3% WSY RY Y-G
Hybrids ) (%) (Meq/100 g) - (%) (thal) Score
1 2.25%  ggg® 355%™  6.90%"  0.798%° 140°f 3.32% 44439 3108%¢ 38097 45%*
2 275 723bd  359%  698*  0.740™ 152°¢ 3.35% 44439 3205%¢ 37.06"" 4.3%
3 2.00°¢ 7.60%¢  3.49™ 6.85*¢  0575°  18.1°2 326"  2.930¢ 21189  2500" 3.8™
4 250%% 7699 347 706%™  0985% 112°¢f 3.36% 41209 3008 32689 35°
5 350%0  7.97%¢  355%  723®  (935%C 15 gcf 3443  4.713°0 3.380%% 39.28°" 35°¢
6 2.25%  7.25%  3.00° 639  0.827% 123°f 2.96%  8.253%d 6.400% 63.33%¢ 45%°
7 4507 13.2%® 3.44% 6.63°  0565° 17.9%® 3.17%%  g.198%d 5.980%¢  70.24%4 45%c
8 3.75%  g5o*d 323"  6.93*  0.925" 117°f 323" 8393*¢  6218% 66797 45%°
9 250 1372 326  6.94%  0.863" 125°f 3.24%¢  8910%  6613%  72.02%¢ 45%°
10 3.75%  308¢ 316"  7.02*  1.078%® 101 3257 §233°T  4680"° 48.45%h 45ac
11 3.00¢ 520  350™ 6827  0997%  106% 329" 9068%° 6640 73.69% 502
12 3.25%¢ 3399 3.00° 6.30° 0.685% 145 2.92¢ 10.69° 8.193%  8559°  4.5%
13 350%¢ 501 348 660" 0570° 17.8% 3.17%  7.035%  5183%¢ 5893"" 502
14 225%  g12¢d 357%™ 7.33%®  0.955%° 1p7cf 3.49% 760"  4.870%° 54.17%9 48%®
15 350%¢ 548  413° 7.38° 0.950%  13.1°f 3.69° 7.978%¢ 5.450"  69.05%4 4.8%
16 275" @52 315%™ 7.11%°  1.083% 101 328" 6555%% 4948  4940°" 45"
17 400%® 7.72%¢  3.49™ 6.97%% 0733  15q2d 3.32%d 35081 2.508M 30359 4.3%c
18 3.50% 7340 345 6.85%4  0.687 15 7c 326 56689 4.135%9 476291 48
19 350*¢  565% 3.39% 6.81%4  0.920%¢ q17¢f 3.25%¢  4.730°0 3.500%9 37507" 4.0%®
20 250%% 707 376®  7.33%®  1.150*°  10.0° 3.27®  9658%® 6.800® 77.38% 5p0°

Numbers followed by the same letter are not significantly differentns (P<0.05).
BR: Branch root, RY: Root yield, RU: Root uniformity, GU: Growth uniformity, MS: Molasses sugar, SC: Sugar content, WSC:
White sugar content, ECS: Extraction coefficient, ALC: Alkalinity, WSY: White sugar yield, SCY: Sugar content Yield, Y-G:
yellow- green, PP: Pollution percentage.
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Table 5. Correlation of studied traits in different hybrids
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SC Na K N ALC Psc ECS Y-G ND NRD RU GU RY SCY WSY
SC 1
Na 0.6 1
K 0.13"™ 0.6° 1
N 0.71° 0,04 067" 1
ALC 0.8 013" -0.5* -0.93" 1
Psc 0.99" 0.7 0 059" 0.7° 1
ECS 0.72" 0.9 -0.5* 0.06™ 0.2m 0.83" 1
Y-G 0.14"™ -0 0.05™ 0.21™ 0.2™ 0.12"™ 0.04™ 1
ND 0.2™ 0 0.01™ 0.2 0.17™ 0.2 0.1 0.4 1
NRD 0.629" 0.01"™ -0.2™ 01" 0.12" 02" 01" -0 01" 1
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RY: Root yield, RU: Root uniformity, GU: Growth uniformity, SC: Sugar content, WSC: White sugar content, ECS: Extraction

coefficient, ALC: Alkalinity, WSY: White sugar yield, SCY: Sugar content Yield, Y-G: yellow- green, PP: Pollution percentage.
ns, * and ** are non-significant and significant respectively at the five percent and one percent probability levels
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Figure 1. Dendrogram of cluster analysis for
20 sugar beet hybrids with Ward method
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