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Pathogenicity of different populations of the sugar beet cyst nematode
(Heterodera schachtii) on sugar beet genotypes
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Abstract

The aim of this research was to compare the pathogenicity and some biological and morphological characters
of four populations of the sugar beet cyst nematode Heterodera schachtii, collected from infested farms of
Isfahan, Shiraz, West Azerbaijan and Khorasan provinces. The responses of 12 sugar beet genotypes were
evaluated in greenhouse based on the female number on the roots. Moreover, the sizes of females of the
nematode populations on each genotype were determined, and egg hatching and emergence of the second
stage juveniles (J2s) from the cysts were compared. The cluster analysis of genotypes based on the number
and size of the females on the plants showed that the genotypes Toucan, Cactus, Fernando, Sanetta cultivars
were clustered with the resistant cultivar Pauletta in one group, and the genotypes 035, 7112*SB36*SB30,
031, 034 and 7112*SB36*SB28 were clustered with the susceptible control (7112*SB36*SB29) in another
group. Fewer and smaller females were produced on the resistant genotypes. Nematode population of West
Azerbaijan showed a noticeable difference in pathogenicity with Isfahan population and produced fewer and
smaller females. Mashhad population had the highest rate of egg hatching and juvenile emergence from cysts
compared to the other populations.
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Table 1. Characteristics of the genotypes used in the
experiment.

Genotype source

Genotype Country Company
031 Iran SBSI

034 Iran SBSI

035 Iran SBSI
Pauletta Germany KWS
Sanetta Sweden Syngenta
Toucan France Florimond desprez
Cactus Belgium Sesvanderhave
Fernando Germany Strube
7112*SB36*SB28 Iran SBSI
7112*SB36*SB30 Iran SBSI
7112*SB36*SB29 Iran SBSI

B. procumbens Iran SBSI
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Fig 1. Comparison of mean number and body width of the females of the sugar beet cyst nematode populations.
(Means followed by common letters are not significantly different (P> 0.01) based on the Tukey’s test. Data is the

average of all genotypes).
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Table 2. Comparison mean number and size of Heterodera schachtii females on the root of sugar beet genotypes

Means’

Female number Body length (um) Body width (um)
Genotype Isfahan Shiraz Khoy Mean Isfahan Shiraz Khoy Mean Isfahan Shiraz  Khoy  Mean
031 101.7 86.2 98.96 95.6ab 841 792 810 814.3ab 612 565 538  571.6ab
034 106.1 84.4 63.25 84.6ab 831.2 905 781 839.2a 598 614 511 574.3a
035 1273 70.7 52.25 83.4abec 838 842 815 831.6a 542 597 516 551.6abc
Pauletta 284 194 13.25 20.35ef 723 75777 773 751.2b 458 483 514 485¢
Sanetta 5.6 47 096 3.75f 791.1 691 781.4 754.5ab 565 472 430.2 489.05bc
Toucan 42.7 54 3553 44.07de 779 748 721 7493b 556 505 449  503.3abc
Cactus 489 463 335 429de 762 750 743 751.6b 530 522 491 514.3abc
Fernando 474 69.6 4439 53.8cd 818 785 741.1 781.6ab 575 511 4144 500.1bc
7112*SB36*SB28 108.1 88.2 82.96 93.08ab 767 782 801 783.3ab 537 520 511 522.6abc
7112*SB36*SB30 81.8 729 68.53 74.4bc 831 831 800 820.7ab 543 547 518  536abc
7112*SB36*SB29 126.4 111.2 88.96 108.85a 866 825.5 833.3 841.8a 620 550  531.1 567.03ab
B. procumbens 2.5 28 288 2.7f - - - - - - - -
Mean* 68.9a 59.2ab 48.8b 804.4 791.8 781.8 557.8a 535.09a 493.06b
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# Means followed by common letters in each column are not significantly different (P> 0.01) based on the Tukey test.
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Dendrogram using Ward Method
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Fig 2. Cluster analysis of sugar beet genotypes based on the number, length, and width of Heterodera schachtii

females on the root
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Fig 3. Comparison of emergence of larvae from cysts in four populations of Heterodera schachtii within 14 days.
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Fig 4. Comparison of eggs hatching in four populations of Heterodera schachtii during 14 days.
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