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Extended abstract
Introduction
Sugar beet (Beta vulgaris L.) is one of the important commercial crops that supply approximately 35%
of the world’s sugar and is widely cultivated in arid and semi-arid regions. Drought is one of the most
important growth restricting environmental factors for crop species in arid and semi-arid regions of the
world. Crop losses resulting from abiotic stresses such as drought or salinity can reduce crop yield by as
much as 50%.

Material and methods

to investigate the evaluation of different genotypes of sugar beet (Beta vulgaris 1.) in terms of
biochemical and antioxidant properties under normal conditions and water deficit conditions excrement
was conducted in split-plot design based on complete random blocks with three replications in
Miandoab Agricultural and Natural Resources Research Station at 2017-18 Crop seasons. Irrigation
regimes at two levels, (normal Irrigation after 9o mm of evaporation and drought stress after the 10-leaf
stage of sugar beet based on 200 mm of evaporation from the Class A evaporation pan) signed to the
main plot, and 18 sugar beet genotypes were assigned to sub-plots. In this research root yield, coefficient
of sugar extraction, Guaiacol peroxidase, Polyphenol oxidase, Superoxide dismutase, and proline
content were measured. After collecting the data, the data were analyzed using SAS software version 9.1
and the comparison of the average of the studied characteristics was performed using LSD test at the
probability level of five percent.

Results and discussion

In the present study, the effect of the irrigation regime on all studied traits was significant except for the
sugar extraction coefficient at the level of probability of 1%. Among the genotypes studied significant
difference was observed in terms of all the studied traits, at the probability level of 1% Interaction of
irrigation regime with genotypes on root yield, sugar extraction coefficient, guaiacol peroxidase,
polyphenol oxidase, and proline content at 1% probability level and superoxide dismutase at 5%
probability level was significant. The results showed that water deficit stress reduced root yield by
17.38% compared to normal irrigation conditions, while the content of glycol peroxidase, polyphenol
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oxidase, superoxide dismutase, and proline under water deficit conditions was an increase compared to
normal irrigation conditions by 118.86, 82.1, 103.61 and 113.92 percent respectively. genotypes Mean
comparison in terms of root yield showed that genotype No. 10 with an average of 85.77 t / ha under
normal irrigation and 72.14 t / ha under water deficit stress had the highest root yield. Under normal
irrigation conditions, the highest guaiacol peroxidase, polyphenol oxidase, superoxide dismutase
activity, and proline content were belonged to genotypes 21, 15, 4, and 13, respectively. While underwater
stress conditions, the highest values of these traits were recorded in cultivars 10, 20, 19, and 3,
respectively. Based on the results of regression analysis under normal irrigation conditions, the Sugar
Extraction Coefficient and proline content with the explanation of 80 percent of root yield variation were
identified as the most important traits. Based on the results of path analysis, the two traits, directly and
indirectly, showed a positive effect on root yield. Underwater deficit stress proline content, guaiacol
peroxidase, and superoxide dismutase with 66.3% explanation of changes in root yield Were identified
as the most effective traits on root yield. Besides, the mentioned traits had a positive effect on root yield
based on the results of path analysis both directly and indirectly.

Conclusion

Among the studied genotypes, cultivar F-20851 had the highest root yield in both irrigation conditions
compared to other cultivars, so it can be concluded that the genotype has a high genetic potential for
root yield production in different environmental conditions. Among Iranian cultivars, except for Paya
cultivar, other cultivars had low ranks of root yield in both environmental conditions. It can be
concluded that in addition to root yield, other enzymatic and biochemical properties of Iranian cultivars
should be worked on to be competitive with foreign cultivars. In this study, proline content had a positive
effect on root yield in both environmental conditions, so improving proline content could be a way to
increase root yield in different environmental conditions.
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2 F-20722 11 Sharif
3 F-20815 12 F-20772
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5 F-20747 14 Shokoofa
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8 F-20851 17 F-20866
9 F-20734 18 F-20758
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Table 5. Mean comparison of the studied treatment for quantitative and qualitative traits of
sugar beet in two years

Ay Oy dos a8 Jlasiwl wsyo sy JosLE
Root Yield Sugar Extraction Guaiacol peroxidase
(tha') Coefficient (umole g! FW)
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Pars 37.93m 31.4m 82.27j 91.81 0.61be 0.76hi
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JRCCIPSRY Py DS PR IS PR FES [RC K JC D TP IS < I
Similar lettesrs for means indicating non significant difference at 0.05 probability level.
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Table 6. The correlation between traits, low numbers related to normal and high numbers related to water deficit

conditions at two years
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Table 7. Results of stepwise regression analysis of the
studied traits with root yield as dependent variable
under normal condition
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Table 8. Path analysis of traits affecting root yield under normal condition
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Table 9. Results of stepwise regression analysis of the studied traits with root yield as dependent

variable under water deficit condition
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Table 10. Path analysis of traits affecting root yield under normal condition
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