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Figure 1. Effect of decrease in temperature (below the zero) on sugar beet genotypes leaf electrolyte leakage.
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Figure 5. Electrolyte leakage and LT50 correlation in sugar beet tolerant (O ) and sensitive (<)
genotypes.

IS (6 5 Ao

3l o dine bl 5 L3 dur o5l CiS ediS e Jolo Loy 25 oS bl

ds LS Lo s eslin Jomd Loyl ol ol Wil o Sl 55 ol 5 ol ol ol
Slilosl o byw 25 31 s biedy S et S bl 5l wedlea jls 15 o dsl s
ool 3Ol oS A e e el 3ls 0L OLS Gle e s Jams b VL Saen ciliee
55 A o5l Sl gl el 5 by 4 Jeste lac 55 bl 5 oLl s Cdo
2 ISl s Gl Cely b 25 S sl Ol el cnl s S eslizal S 4iS
@L:.} bl s Sl gme Bl 51 s ge lacS B Sl 5 LS A e a5
5 LTsoer sldde oo S ghils 5 05bse sl adllas 3550 sle sl om0 (Rl ol
Al (S 5w Jessd op i 4z 53 5 3 S Sl Sl Ao s o 2eS (pizen
a5 Sl cois o ps PPB 5 i e s Sl 55 03 ooadls ey o0l s e ls

\4Al



WAL (1) o sl (81,5 LS s a4 o

S okl faommn 53 Ldg Splen (S5 35 4 S0 Sl i b aslis 53 55 5L
ST WS 390 6&@}:5 BE LACM.]}J:Q\ G O‘J',..:AJLT509| O d.:j}/l:.“ﬂ.» LSLMQ.A

Ak j;;@ gy

&be
1.Anderson, J.A., Taliaferro, C.M., and Martin, D.L. 1993. Evaluating freeze
tolerance of Bermuda grass in a controlled environment. Hortsci. 28: 948-955.
2.Arvin, M.J., and Donnelly, D.J. 2008. Screening potato cultivars and wild
Species to abiotic stresses using an electrolyte leakage bioassay. J. Agr. Sci.
Technol. 10: 33-42.
3.Baeka, K.H., and Skinner, D.Z. 2003. Alteration of antioxidant enzyme gene
expression during cold acclimation of near-isogenic wheat lines. Plant Sci. 165:
1221-1227.
4.Bassati, J. 2001. Determination of the appropriate of cultivation and harvest date
for sugar beet in tropical region of Iran. Researching report of sugar beet seed
institute. Kermanshah Agricultural Research Center. (In Persian)
5.Campos, P.S., Quartin, V., Ramalho, J.C., and Nunes, M.A. 2003. Electrolyte
leakage and lipid degradation accountfor cold sensitivity in leaves of Coffea sp.
Plants. J. Plant Physiol. 160: 283-292.
6.Cardona, C.A., Duncan, R.R., and Lindstorm, O. 1997. Low temperature
tolerance assessment in Paspalumviginatum. Crop Sci. 37: 1283-1291.
7.Concellon, A., Anon, M.C., and Chaves, A.R. 2007. Effect of low temperature
storage on physical and physiological characteristics of eggplant fruit
(Solanummelongena L.). Food Sci. Technol. 40: 389-396.
8.Eugenia, M., Nunes, S., and Smith, G.R. 2003. Electrolyte leakage assay capable
of quantifying freezing resistance in rose clover. Crop Sci. 43: 1349-1357.
9.Gale, D., lee, G.S., and Schmehi, W.R. 1990. Effect of planting date and nitrogen
fertilization on soluble carbohydrate concentration in sugar beet. J. Sugar Beet
Res. 27: 1-10.
10.Guo, Z., Lu, S., and Zhong, Q. 2006. Differential responses of antioxidative
system to chilling and drought in four rice cultivars differing in sensitivity.
Plant Physiol. Biochem. 44: 828-836.
11.Gusta, L.V., Fowler, D.B., and Tyler, N.J. 1982. Factors Influencing Hardening
and Survival in Winter Wheat. In: Plant Cold Hardiness and Freezing Stress, Li,
P.H., and Sakai A. (eds.), Vol. Il, Academic Press, London and New York, Pp:
23-40.

\¢3



Oy Ko 5 sollis san]

12.Gusta, L.V., O’Connor, B.J., Gao, Y.P., and Jana, S. 2001. A re- evaluation of
controlled freeze- tests and controlled environment hardening conditions to
estimate the winter survival potential of hardy winter wheats. Can. J. plant Sci.
81: 241-246.

13.Hajmohamadnia, K., Nezami, A., and Kamandi, A. 2010. Study the possibility
of using the electrolyte leakage index for evaluation of cold tolerance in sugar
beet (Beta vulgaris L.) cultivars. Iran. J. Field Crop Res. 8: 465-472. (in
Persian)

14.Hana, B., and Bischofa, J.C. 2004. Direct cell injury associated with eutectic
crystallization during freezing. Cryo. Biotech. 48: 8-21.

15.Hoffmann, C.M., and Severin, S.K. 2010. Growth analysis of autumn and
spring sown sugar beet. Eur. J. Agron. 34: 1-9.

16.Hommo, L.M. 1994. Hardening of some winter wheat (Triticum aestivum L.)
Rye (Secale cereale L.) and Triticale (X Triticosecale wittmack) and winter
barly (Hordeum wvulgare L.) genotypes during autumn and the finalwinter
survival in Finland. Plant Breed. 112: 285-293.

17.1zumiyama, Y. 1984. Production and distribution of dry matter as a basis of
sugar beet yield. Agron. J. 17: 219-224.

18.Javaheri, M.A., Najafinejad, H., and Azadshahraki, F. 2005. Study the sugar
beet autumn sowing possibility in Arzoie region (Kerman province). J. Res.
Constr. 71: 85-93. (In Persian)

19.Kenter, C., and Hoffmann, C.M. 2006. Seasonal patterns of sucrose
concentration in relation to other quality parameters of sugar beet (Beta vulgaris
L.). J. Sci. Food Agri. 86: 62-70.

20.Kenter, C., Hoffmann, C.M., and Marlénder, B. 2006. Effects O of weather
variables on sugar beet yield development (Beta vulgaris L.). Eur. J. Agron. 24:
62-69.

21.Manafi, E., Modarres-Sanavy, S.A.M., Agha Alikhani, M., Aghaalikhani, M.,
and Modares Vameghi, S.M. 2014. Effect of concentration and application
methods of 5-aminolevulinic acid on inducing cold resistance of Soybean.
EJCP. 7: 157-174. (In Persian)

22.Monteith, J.L. 1977. Climate and the efficiency of crop production in Britain.
Philos. Trans. Royal Soc. 23: 277-294.

23.Nazeri, M., Ahmadi, A., Tabei, M., and Kohestani, B. 2006. Improving wheat
genotypes freezing tolerance with crown freezing method. Iran. J. Field Crop.
Res. 4: 155-168. (In Persian)

24.Nezami, A., and Naghedinia, N. 2010. Effects of freezing stress on electrolyte
leakage of sufflower genotypes. Iran. J. Field Crop. Res. 8: 891-896. (In
Persian)

Yo



WAL (1) o sl (81,5 LS s a4 o

25.Nezami, A., Bagheri, A., Rahimian, H., Kafi, M., and Nasiri, M. 2006. Study of
chickpea genotypes tolerance to freezing stress under controlled condition. J.
Sci. Technol. Agr. Nat. Resour. 4: 257-271. (In Persian)

26.Nezami, A., Borzooei, A., Jahani, M., Azizi, M., and Sharifi, A. 2007.
Electrolyte leakage as an indicator of freezing injury in colza (Brassica napus
L.). Iran. J. Field Crop. Res. 5: 167-175. (In Persian)

27.Sharifi, H. 1989. Researching Report of Sugar beet Seed Research and
Breeding. Safi Abad. Agricultural Research Center Publication. 52p. (In
Persian)

28.Siosemardeh, A., Mohammadi, K., Roohi, E., Aghaalikhani, M., and
MokhtasiBidgoli, A. 2010. Physiological responses of different wheat
genotypes to cold stress. Electronical J. Crop Prod. 2: 93-112. (In Persian)

29.Uemura, M., Tominaga, Y., Nakagawara, C., Shigematsu, S., Minami, A., and
Kawamura, Y. 2006. Responses of plasma membrane to low temperature.
Physiol. Plant. 126: 81-89.

\a



