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Extended Abstract
Background: About 30% of the world's sugar needs are provided by sugar beet and sugar cane.

Many biotic factors, such as pests, diseases, and weeds, decrease production and damage sugar
beet fields. To bring sugar beet production to its real potential and maintain it at this level, it is
necessary to identify biotic stress-causing factors, determine their individual role in reducing the
yield, and investigate their management and control methods. One of the pests of sugar beet is the
root aphid that settles on the secondary roots and causes dwarfism and wilting of the plants by
feeding on plant sap. It also causes a decrease in root weight and a 30-36% decrease in sugar
content. Due to the special conditions of the aphid's life under the soil, the effect of the aphid’s
white wax secretions on soil non-wetting by the poison solution, and the lack of a suitable
systemic poison, the use of chemical poisons in the form of soil-water is not recommended in
controlling this pest. Therefore, the most effective method for managing this pest in sugar beet
fields is to use resistant and tolerant cultivars. Therefore, this research aimed to evaluate the
resistance of domestic and foreign cultivars to this type of aphid. This study also investigates the
effect of this pest on their quantitative and qualitative yields to use them or their ancestors in
future breeding programs to produce resistant cultivars.

Methods: The resistance to root aphid of eight sugar beet cultivars (Asia, Arta, Dena, Shokoofa,
biopolymerized Shokoofa, Nika, Palma, and BTS505) and the effect of this pest on their
quantitative and qualitative yields were evaluated in a pilot experiment based on a randomized
complete block design with four replications in the West Azarbaijan Agricultural and Natural
Resources Research Center, agricultural education center of Miandoab city, in 2023 crop season.
To this aim, sugar beet root aphid was sampled by harvesting 20 sugar beet roots (four replicates
per cultivar) in the middle of September. The samples were grouped into four resistant, semi-
resistant (tolerant), sensitive, and very sensitive groups based on the percentage of sugar beet
roots infected with aphids. Traits related to quantitative and qualitative yields were also measured
after harvesting.

Results: The results of the analysis of variance showed that the effect of the cultivar was
significant on all measured traits (p > 0.01). The highest and lowest values of the genotypic and

phenotypic coefficients of variation belonged to the percentage of aphid-infected roots (46.52%
and 46.73%, respectively) and the sugar extraction coefficient (4.55% and 4.69%, respectively).

Based on the results from mean comparisons for the cultivars, the highest and lowest values of
the root yield trait was measured in BTS505 and Palma foreign cultivars with 82.35 and 62.81
t.hal, respectively, which were placed in two statistical groups. However, the average root yield
of the Palma cultivar with the lowest root yield was not significantly different from the Shokoofa
cultivar (64.41 t.ha*). The highest sugar content trait belonged to the BTS505 foreign cultivar

(16.86%), and the lowest values were obtained for the Palma foreign cultivar and the Shokoofa
domestic cultivar (12.65 and 13.01%, respectively). No significant differences were observed
between the domestic and foreign cultivars in the averages of the root yield trait (69.56 and 72.58
t.hat, respectively) and sugar content (14.25 and 14.75%, respectively). This indicates the genetic
progress of the newly introduced domestic hybrid cultivars in terms of these two important traits
that influence the final yield of sugar. In terms of the percentage of aphid-infected roots, the
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studied cultivars were placed in three statistical groups. As such, BTS505 and Asia cultivars with
the lowest infection percentage were in the first group (as resistant cultivars), Arta, Dena,
biopolymerized Shokoofa, and Nika cultivars with moderate levels of infection were assigned to
the second group (as semi-resistant or tolerant cultivars), and two cultivars, Palma and Shokoofa,
were placed in the third group as sensitive cultivars.

Conclusion: The use of chemical pesticides to control this pest should be reduced due to
environmental, health, and economic considerations. On the other hand, the improper efficiency
of many available pesticides necessitates the use of resistant and tolerant varieties of sugar beet
to this pest (BTS505 and Asia as resistant cultivars) as the main management solution. Due to
their genetic resistance to rhizomania and nematode diseases, they can be used for cultivation in
many beet-growing areas of Iran. However, it is suggested to compare more different cultivars to
be examined and evaluated in different years and places with different climatic conditions, which
can finally be recommended with more confidence.
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Table 3. The ANOVA results of assessed traits
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N S
Mean of square e )d:?ﬂ = “g SV

PIR WSY SY MS ECS WSC Alc N K Na SC RY e
0.42"™ 0.2 0.4 0.01™ 0.3™ 0.07™ 1.9m 0.003"™ 0.1 0.01™  0.1™ 8.7m™ 3 él)ef;
1140.2™ 15.8™ 17.2" 026 51.96™ 1017 244" 0.06™ 1.4~ 1.7 757 149.9™ 7 Cﬁ)
2.51 0.18 0.23 0.01 0.8 0.13 0.9 0.002 0.02 0.03 0.1 6.2 21 Eful‘ajl’
36.25 7.96 10.04 2.4 78.6 11.3 12.1 0.66 3.8 4.1 14.4 70.3 - ‘-K/lséla':
46.52 24.82 20.52 10.42 4,55 13.97 20.03 18.24 15.46 15.76 9.44 8.52 Ge?r?(?t%lc u]/»:.u) oo
BT (~22)
46.73 25.38 21.06 11.22 4.69 14.32 21.52 19.46 15.79 16.36 9.70 9.23 92 . C.V (%)

Phenotypic

" and ™: Non significant and significant at 0.01 probability level.
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RY: Root yield; SC and WSC: Sugar content and white sugar content; SY and WSY: Sugar yield and white sugar yield; Na, K and N: Root Sodium,
Potassium and a-amino nitrogen content, respectively; ECS: Extraction coefficient of sugar; MS: Molasses sugar; Alc: Alkality; PIR: Percent of infected

root.
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Table 4. Comparison of the average of the studied cultivars in terms of measured traits by Duncan' method

PIR WSY SY MS ECS WSC Alc N K Na SC RY Culti\r:j:
11.72° 8.58° 10.60° 2.24¢% 80.98° 12.08° 10.92¢ 0.67" 3.92% 3.32¢ 14.91° 71.07° AL;‘izl
39.48° 9.60° 11.61° 2.08f 82.72° 12.86° 10.42¢ 0.66" 2.72¢ 4.08° 15.54° 74.80° A}%‘
38.95° 7.89¢ 9.94¢d 2.36¢ 79.30° 11.35¢ 14,57 0.53¢ 3.06¢ 458" 14.314 69.44¢ Derl:;
55.95% 6.19" 8.39° 2.82% 73.71f 9.59" 12.95% 0.69° 3.83¢ 5.117 13.01° 64.41¢ Sho&?;‘;
38.35° 7.15% 9.38¢ 2.68%® 76.27¢ 10.56° 15.28° 0.56% 4.49* 4.08° 13.84¢ 69.37¢ Bioﬁayﬁf;

Shokoofa
40.38° 7.38% 9.50¢ 2.51° 77.62¢ 10.80°  11.79%  0.68™ 3.950¢ 4.08° 13.91¢ 68.30° Niﬁ
54.25° 5.269 7.03f 2.59% 74.80° 9.46" 13.54%¢ 0.62%¢ 4.11° 4.17° 12.65° 62.81¢ Palma
10.90° 11.58% 13.89* 2.20°f 83.40% 14.06° 7.69° 0.922 4,06 2.99¢ 16.86° 82.35° BTS505

il o s Dyge Cuo Loy 18y 93 (:he (4l ixe BB D93 pis oaimd (LS Al Bgy>

Similar letters indicating non-significant difference between the average of two cultivars in terms of the desired trait.
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RY: Root yield; SC and WSC: Sugar content and white su?a[ content; SY and WSY': Sugar yield and white sugar yield; Na, K and N: Sodium, Potassium
and o-amino nitrogen, respectively; ECS: Extraction coefficient of sugar; MS: Molasses sugar; Alc: Alkality; PIR: Percent of infected root.

P Y s Caoglio b a8 jaiie p] cosls il o 28T
ool A8yl sl 5l Gl g aws opl 4 eagll 3blis
G5 59 5l xS o 9 okl e o e sl ol penay

(Frolov, 2007; Mohseni et al., 2010) 5> 5 .

g Ay 4id & Cunglie gaw Lloday pB)] o)l ol

Campbell ) sas &1)) 3,1kl 49, sllae ol (cai0g,S
ol &lyl 5 4o & o> ,> (and Hatchiosn, 1995
blio yidw ) ddyy did ol b 0 aSul 4 dogi b o]
Cpwlas (guyp cplply @)l (SaSly 598 )5 x5

390 23> pB)] 3590 1> o guadds B ke o)l g lacuies

.L.Q).—\u) A.w.l) P viw) LY Cmalﬁ.‘o W? Ll &L s .))}n fb)‘ LS""‘"“B;_Q Jﬁb
Table 5. Grouping of studied cultivars in terms of sugar beet root aphid resistance status

Copoguas 5390 45 s & o3l W5 ,uise oy Ao > )
Characteristic Rank The percentage of sugar beet roots infected with aphids Cultivar
polee 1 10.90%0.79 BTS505
Resistant p
poleo 1 11.7240.58 bl
Resistant Asia
(Joi) plic 4o 2 38.35+1.39 ke B
Semi resistant (Tolerant) Biopolymer Shokoofa
(Joio) polie aos 2 38.95+1.09 b
Semi resistant (Tolerant) Dena
(Jooxto) polio dors 2 . 5
Semi resistant (Tolerant) 39.48£2.52 Arta
(Jomze) plio aosi 2 40.3842.1 5
Semi resistant (Tolerant) 0.38%2.13 Nika
ool 3 54.25+0.85 Palma
Sensitive
ool 3 " S
Sensitive 55.9521.27 Shokoofa
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Figure 1. Two-dimensional diagram for grouping cultivars based on the percentage of aphid-infected roots and root
and sugar yield (final yield).
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Table 6. The ANOVA results of assessed traits for the groups
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resulting from the evaluation of their resistance level
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242 1.34 1.52 0.04 4.29 0.81 3.78 0.01 0.30 0.12 0.61 17.86 29 El%;
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" and ™: Non significant and significant at 0.01 probability level
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RY: Root yield; SC and WSC: Sugar content and white sugar content; SY and

.a)&‘ d\hdm))
WSY: Sugar yield and white sugar yield; Na, K and N: Root Sodium,

Potassium and a-amino nitrogen content, respectively; ECS: Extraction coefficient of sugar; MS: Molasses sugar; Alc: Alkality; PIR: Percent of infected

root.
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Table 7. Comparing the average of the groups resulting from the cultivars resistance evaluation in terms of the measured

traits by Duncan's method

PIR WSY SY MS ECS wsC Alc

N K Na SsC RY ."5’
Cultivar

11.31° 10.08*  12.24% 2.22° 82.19° 13.07% 9.30°
39.29° 8.01°  10.11° 2410 78.98> 11.39®  13.02°

55.10° 5.72° 7.71° 2.70* 74.25° 9.53° 13.242

(polae) Jsl 09,5

0.79*  3.99° 3.16° 15.89*  76.71° ) -
First group (Resistant)

0.61° 3.56% 4.21° 14.40°  70.48° UW) P92 09,5
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065" 397 464"  12.83° 6361 (osbu) o 09)5
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Similar letters indicating non-significant difference between the average of two cultivars in terms of the desired trait.
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RY': Root yield; SC and WSC: Sugar content and white sugar content; SY and WSY': Sugar yield and white sugar yield; Root Na, K and N: Root Sodium,
Potassium and a-amino nitrogen content, respectively; ECS: Extraction coefficient of sugar; MS: Molasses sugar; Alc: Alkality; PIR: Percent of infected

root.
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