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Table 1. Physical and chemical properties of test soil (normal conditions and salinity stress)
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Table 2. Irrigation water quality at the test site
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Table 3. Correlation between traits in normal and Saline conditions (Low triangle of normal conditions and high triangle of salinity stress)
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Table 6. Path analysis for root and sugar yield under normal conditions
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Table 7. Path analysis for root and glucose yield under saline conditions

(Root Yield) asy, »>,Sles

SIS N Pur SY sC WSY Sl
-[ass YRR FEN —I¥5 —[\Y VFYY WsY
—.\sS VRN -0 —.-a8 —.Iyys BEN sC
<JANS —eeey -/-00 —/¥Va —[o¥Y A SY
A ZofeeA Y —I¥V¥ —\+A -0\ Pur
—efovy —/-¥Q EY —o[avY — /¥y YN N

(Sugar Yield) 3 5> Sloe
St Pur WSY olas
NEE /Ay IR WSY
-favy -Ivav Y Pur

33h e s O] Wloid asete &S golas]

Caopd ogld PU i GilN i 5 Slos :SY wid jle : SCealld 08 > Slos :WSY


http://dx.doi.org/10.52547/jcb.13.38.25
http://jcb.sanru.ac.ir/article-1-1141-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.52547/jch.13.38.25 ]

v o9 i g Jlog baalpd )3 a8 )aiie (gladyyom 3 0B g Ay 3 Ses b (S5l 5 3,8 Clio daly (o)

Ldjse B g adyy dSles p Sl Clis i
2B Slas ol il cas o pMol g s HIS S50
A0 yioli8l ellae gy 1y gy A8 g a5 )Shes
Slio (39 (o 4 425 b & Cul (5)908 4S5 cpl S5
Pl Sl Jihay Gizman 5 gl 2 b (YL 1
390 dilate glsp g Sl Ll )3 )l oyl sl adllaes e
Wiyl o e ol caa W whadcws bl
WSS elio Slyss B9y gy b olyon Lo S 5580
g o b lalaome 1 g Gl Gblie ) (ilojl

sy g iy (6908 Sglite

8 5 4o
Slr e pgal opiie N sbajes IS)sba
ool j dlwly wpe Clae 5 2Sles wlbliy)l Sy
s bl cos aBuie deajl ol glals
» ol gl olel p dims o Bl (s g (s
Ol il Glise B e B 5 Slos Slao ¢ Jloyi bylyd
g 4y 3 Shos 59y p atbyundl Of s ixe g wanli
Clio (g9 G5 kulpd o Jy sies HlI5,56 .8
5 opae Ol (alb W8 5 Slee WB Hle W8 5 Slas

adyy g 183 Slee 1y (6)l085,50 p it Copd yogs

0 L S BMBI L Lo &S dga o odalie b ol

&l

1. Baradaran Firouzabadi, M., N. Farrokhi and M. Parsaeyan. 2011. Sequential path analysis of some
vield and quality components in sugar beet grown in normal and drought conditions. Italian Journal of
Agronomy, 6: 44-51.

2. Bashiri, B., T. Mir Mahmoodi and K. Fotohi. 2015. Evaluation of sugar beet (Beta vulgaris L.)
genotypes for their trait associations under saline conditions. Journal of Crop Ecophysiology, 9(2):
243-258.

3. Bressan, R.A., N.K. Singh, A.K. Handa, A. Kononowicz and P.W. Hasegawa. 1985. Stable and
unstable tolerance to NaCl in cultured tobacco cells. In: M. Freeling, (ed.) UCLA Symposium Plant
Genetics List. New York, NY, USA, 755-769.

4. Campbell, L.G. and D.F. Cole. 1986. Relationship between taproot and crown characteristics and
yield and quality traits in sugar beets. Agronomy Journal, 78: 971-973.

5. Clark, M.S., J.M. Luna, N.D. Stone and R.R. Youngman. 1993. Habitat preferences of generalist
predators in reduced-tillage corn, Journal of Entomological Science, 28: 404-416.

6. Escribano, M.R., V. Santalla and A.M. De Ron. 1997. Genetic diversity in pod and seed quality traits
of common bean populations from northwestern Spain. Euphytica, 93: 71-81.

7. Fotohi, K., M. Mesbah, S.Y. Sadeghian Motahar and A.Z. Ranji. 2010. Path analysis under normal
and salt stress conditions in sugar beet germplasm. Journals of Sugar Beet, 26(1): 1-13 (In Persian).

8. Ghafari, E., A. Rajabi, A. Izadi Darbandi, F. Rozbeh and R. Amiri. 2016. Evaluation of new sugar
beet monogerm hybrids for drought tolerance. Journal of Crop Breeding, 8(17): 8-16 (In Persian).

9. Ghasemi, H., R. Mohammadian, H. Noushad and M. Danaee. 2010. The study of the effects of some
of the morphological and physiological traits on the function of white sugar of six monogerm varieties
of sugar beet. Giyah va Zist Bum, 23: 67-80 (In Persian).

10. Gorham, J. 1993. Genetics and physiology of enhanced K/Na discrimination. In P. Randall. (eds).
Genetic aspects of plant mineral nutrition. Kluwer Academic Publishers, Dordrecht, Netherlands, 151-
159

11.Harvey, C.W. and J.V. Dutton. 1993. Root quality and processing. In: Cooke D.A. and R.K. Scott
(eds). The Sugar Beet crop, London: Chapman and Hall, 571-617.

12. Mansourfar, K. 2008. Advanced Statistical Methods using Applied Software. University of Tehran,
Second Edition 459 pp.

13. Morant-Manceau, A., E. Pradier and G. Tremblin. 2004. Osmotic adjustment, gas exchanges and
chlorophyll fluorescence of a hexaploid triticale and its parental species under salt stress. Journal of
Plant Physiology, 161: 25-33.

14. Nabizadeh, E. and K. Fotohi. 2018. Study of relationships among qualitative and quantitative traits in
sugar beet genotypes infected with rhizoctonia. Journal of Crop Breeding, 10(27): 94-103 (In Persian).

15. Nasri, R., A. Kashani, F. Paknejad, M. Sadeghi-Shojae, and S. Ghorbani. 2012. Correlation and path
analysis of qualitative and quantitative yield in sugar beet in transplant and direct sowing methods in
saline lands. Journal of Agronomy and Plant Breeding, 8: 213-226 (In Persian).

16. Niazian, M., A. Rajabi, R. Amiri, M.R. Orazizadeh and H. Sharifi. 2011. Study of relationship factors
affecting root yield and sugar content in sugar beet genotypes o-type for fall planting. Plant
Production Journal, 35(2): 135-115.

17.0ber, E.S., M.L. Bloa, C.J.A. Clark, A. Royal, K.W. Jaggard and J.D. Pidgon. 2005. Evaluation of
physiological traits as indirect selection criteria for drought tolerance in sugar beet. Field Crops
Research, 91: 231-249.

18. Ouda Sohier, M.M. 2005. Yield and quality of sugar beet as affected by planting density and nitrogen
vaughan; D Linehan. Plant and Soil, 44: 445-449,

19. Rajabi, A., H. Griffiths, E.S. Ober, W. Kromdijk and J.D. Pidgeon. 2008. Genetic characteristics of
water-use related traits in sugar beet, Euphytica, 160: 175-187.


https://www.researchgate.net/journal/0749-8004_Journal_of_Entomological_Science
http://dx.doi.org/10.52547/jcb.13.38.25
http://jcb.sanru.ac.ir/article-1-1141-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.52547/jch.13.38.25 ]

Yy Voo pliwsl IYA olos /plb.))uu J /u°|)5 oblS Mol asliingg

20. Rajabi, A., M. Moghadam, F. Rahimzadeh, M. Meshah and Z. Ranji. 2002. Evaluation of genetic
diversity in sugar beet (Beta vulgaris L.) populations for agronomic traits and crop quality. Iranian
Journal of Agricultural Science, 33(3): 553-567 (In Persian).

21.Ranji, Z.A. and M. Parvizi Almani. 1996. Screening sugar beet progeny lines for salinity tolerance by
comparing potential productivity and stress coefficient under saline and normal soils. Journals of
Sugar Beet, 12(1): 2-19 (In Persian).

22.Reinefeld, E., A. Emmerich, G. Baumgarten, C. Winner, and U.M. Beig. 1974. Zur voraussage des
melassezuckers aus ribenanalysen. Zucker, 27: 2-15.

23. Sharifi, M. 2014. Correlation and path analysis performance traits under irrigation regimes white
sugar with some sugar beet genotypes. Journal of Plant Ecophysiology, 16(17): 74-88 (In Persian).
24.Theurer, J.C. 1979. Growth patterns in sugar beet production, Journal of the American Society of

Sugar beet Technologists, 20(4): 342-367.

25.Vahedi, S., M. Mesbah, V. Yousefabadi, R. Amiri, M.R. Bihamta and M. Dehghan Shoar. 2006.
Study on the relation between agronomic traits and root morphology and determination of traits
affecting root yield and sugar content in monogerm germplasm of sugar beet. Journal of Sugar Beet,
22(2): 19-34 (In Persian).

26.Younan, N.Z., M.H. El-Deeb and M.A. ElI-Manhaly. 1990. Path coefficient analysis of total soluble
solids and root weight in sugar beet (Beta vulgaris L.). Minufiya. Journal of Agricultural Research,
15(2): 1921-1929.

27.Zinali, H., E. Naser-Abadi, H. Hossein-zadeh, R. Chugan and M. Sabokdast. 2004. Factor analysis on
hybrid of cultivar grain maize, Iranian Journal of Agriculture Science, 36(4): 895-902 (In Persian).


http://dx.doi.org/10.52547/jcb.13.38.25
http://jcb.sanru.ac.ir/article-1-1141-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.52547/jch.13.38.25 ]

Journal of Crop Breeding Vol. 13, No 38, Summer 2021 ........ouiniiiniiii e

Investigation of Relationship between Physiological and Yield Traits by Root and
Sugar Yield in Sugar Beet Hybrids under Normal and Salinity Stress Conditions

Abdolmajid Khorshid* and Ali Akbar Asadi?

1- Agriculture and Natural Resources Research Center, Agricultural Research, Education and Extension Organization
(AREOO), Urmia, Iran, (Corresponding authur: majidkhor1347@gmail.com)
2- Crop and Horticultural Science Research Department, Zanjan Agriculture and Natural Resources Research and
Education Center (AREOO), Zanjan, Iran.
Received: June 13, 2020 Accepted: May 9, 2021

Abstract

To determine the relationship between some physiological and yield traits under salinity
stress conditions and screening quantitative indices of salinity tolerance, 28 sugar beet
(Beta vulgaris L.) genotypes derived from the cross between full-sib 8001 with moltigerm male-
sterile single cross C2 and male-sterile monogerm 231x261 with two control varieties were
tested in a randomized complete block design with three replications under salinity and normal
conditions at Miandoab Agricultural and Natural Resources Research Station. Relationships
between traits with root and sugar yield were investigated using correlation, regression and path
analysis. Under normal conditions, root yield showed positive correlation with pure sugar yield
and negative correlation with sugar content and potassium to sodium ratio. Under salinity stress
conditions, positive correlation was observed between root yield and sugar yield, pure sugar
yield, potassium to sodium ratio and relative water content of leaves and negative correlation
with sodium content and molasses sugar. Changes in environmental conditions caused change in
the relationship between root yield and some traits. The results of regression and path analysis
showed that under normal conditions if root yield was variable, sugar content and white sugar
yield traits justified the changes, thus, in path analysis white sugar yield had the most positive
and direct effect and sugar content had the most direct and negative effect on root yield.
However, when sugar yield was variable, the traits potassium content, the relative amount of
water loss, and nitrogen content justified the changes and among these traits, nitrogen content
had the most positive direct effect and the other two traits had the most negative direct effect on
sugar yield. On the contrary, under saline condition, if root yield was variable, sugar yield,
white sugar yield, syrup purity, and sugar content explained the changes and white sugar yield
had the most positive direct effect and sugar yield had the most negative direct effect on root
yield. But, when sugar yield is variable, pure sugar yield and syrup purity justify the changes
and white sugar yield had the most positive direct effect on sugar yield.
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