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ABSTRACT

Autumn planting leads to improve the yield of cool season crops, however there is little information about
the cold tolerance in Iranian faba bean landraces for autumn planting. For this purpose a study was
conducted as factorial, based on completely randomized design with four replications under controlled
conditions and two faba bean landraces (Boroujerd and Neyshabour) exposed to freezing temperatures (0,
-4, -8, -12, -16, -20, -24°C) in the fall and winter of 2015 at Research Center for Plant Sciences, Ferdowsi
University of Mashhad. Results showed that decreasing temperature leads to the increasing EL% in all
organs, however decreasing temperature hadn't significant effect on EL% up to -12°C in leaf and
meristem and EL% increased with reducing the temperature to reached to the maximum in -20°C, While
in stem EL% increasing was started from -8°C and reached to the maximum in -16°C. In both of
Boroujerd and Neyshabour landraces, stem had the highest LTsq (-12.9 and -12.1, respectively), while it
was -16.7 and -15.6°C in leaf and -16.0 and -16.8°C in meristem of two mention landraces, respectively.
Although there was negative and significant correlation between the EL% of faba bean organs with SU%,
but leaf and stem in Neyshabour landrace in similar LTsq, with Boroujerd landrace (-13.6°C) had more
EL%, while it was further in the meristem of Boroujerd landrace. Two faba bean landraces showed ability
to tolerate freezing temperatures up to -12°C in controlled conditions.

Keywords: Cold acclimation, lethal temperature 50% of plants, meristem, stem, survival.

1. Lethal temperature 50% of plants according to the electrolytes leakage percentage
2. Lethal temperature 50% of plants according to the survival percentage
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11 . Survival (SU)
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Figure 1. Minimum and maximum temperatures in autumn and winter 2015 in Mashhad.
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" Degree of Degree of
Sources of variation freedom EL% freedom L Ts0el
Landrace 1 28.90™ 1 0.63"
Temperature 6 13459.30” - -
Landrace x Temperature 6 172.30" - -
Organ 2 804.10" 2 38.36"
Landrace x Organ 2 75.50" 2 2.04
Temperature x Organ 12 937.70" - -
Landrace x Temperature x Organ 12 130.10” - -
Error 126 23.10 18 0.45
Total 167 23

** *and ns.
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19. Cryoprotectant agents (CPAs)
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Figure 3. EL% curve (fitted curve) from leaf, stem and meristem and SU% curve (dash lines) in two
faba bean landraces under freezing stress. LSD value at 5% probability level for EL% and SU% is 6.73
and 5.13, respectively.
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Figure 4. LTsq in organs of two faba bean landraces.
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Table 2. Correlation coefficients between electrolyte leakage % from organs of two faba bean
landraces (Boroujerd and Neyshabour) with their survive %.

Neyshabour
Meristem Stem Leaf
-0.83** -0.89** -0.95**

Boroujerd
Meristem Stem Leaf
-0.83** -0.94** -0.88**

" significant in 1% level.
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