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Evaluation of freezing tolerance of some clover species (Trifolium spp.) in controlled
conditions
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ABSTRACT

In order to evaluate freezing tolerance of some clover species as well as planting date and acclimation period
effects on plant tolerance, an experiment was conducted in 2012-13 in Faculty of agriculture, Ferdowsi University
of Mashhad in completely Randomized Design with factorial arrangement and four replications. Experimental
factors included two planting dates (late September and late October), four clover species (red clover T. pratense,
white clover T. repense, Persian clover T. resupinatum (autumn species) and crimson clover T. incarnatum (spring
spieces) and eight freezing temperatures (0 (control), -3, -6, -9, -12, -15, -18, -21°C). Electrolyte leakage
percentage of leaf and crown was measured and used to determine lethal temperature for 50% of plants (LTsgel)
and LTsge for leaf and crown, respectively). Results indicated that interaction of planting dates, species and
freezing temperatures on electrolyte leakage of leaf was significant in a way that a lower mean of this parameter
was observed in autumn species in first planting date compared to the second planting date but the reverse was
found in spring species. Decreasing temperature to less than -12 and -15 °C resulted in an increase in electrolyte
leakage of crown in red and Persian clovers, and white and crimson clovers, respectively). The least LTsqqqy in first
planting date was found in red and Persian species and the highest in crimson species while in the second planting
date, the lowest mean was observed in Persian and crimson and the highest in red species. Also, plant dry weight
decreased as freezing temperature dropped to -9 °C.
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Table 1- Characteristics of the studied clovers

Species Planting Season Growth Type
Red clover (Trifolium pratense) Autumn Rosette
White clover (Trifolium repense) Autumn Rosette
Persian clover (Trifolium resupinatum) Autumn-Rarely spring Rosette
Crimson clover (Trifolium incarnatum) Spring-Rarely autumn Erect
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Table 2-Source of variations, degrees of freedom and mean squares of
electrolyte leakage of leaf and crown in clover species after freezing stress in
controlled conditions

S.0.V. df Leaf Crown
Planting Date 1 799" 2136"
Species 3 63.6" 57.6™
Planting Datex Species 3 64.8 6.8"
Temperature 7 3862 3635"
Planting Datex Temp. 7 29.1" 158"
Speciesx Temp. 21 25.6" 70.9"
Planting Datex Speciesx 21 36.3" 215"
Temp.
Error 12 8 12.8 28.4
CV (%) 14.0 12.7

doy0 iy Jiol e jo ls gixe g jlo pixe yuf ud a9 NS
ns and *: non-significant and significant at 5% level of probability, respectively.
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Fig. 2- Cross effects of planting date and species on electrolyte leakage of clover leaves 18 Sep and 18 Oct



s (Trifolium spp L) o 55 aiz (Soj5 4 Jost (om0 10, Ked g (5 pa YA

Electrolyte leakage (%0)

LSD (0.05)=3.7

-8 21 -24

Freezing temperatures (°C)
30 SS9z i Jleel 1 G joud olF Iyl ey oSl et oo (S50 sloles g cuiilS )b Jilas J1LY S
oad S bl
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Table 2-Source of variations, degrees of freedom and mean squares
of electrolyte leakage of LTsqeiqy and LTseei) in clover species after
freezing stress in controlled conditions
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S.0.V. df L Tsoeiqry L Tsoeic)
Planting date 1 0.4ns 15.0*
Species 3 1.1ns 2.2ns
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datexSpecies 3 3.7* 2.1ns
Error 16 11 2.7
Total 23
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ns and *: non-significant and significant at 5% level of probability,
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Fig. 9- Lethal temperature 50 (LTsq(n) based on electrolyte leakage of leaf in clover species in two
different planting dates
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Table 4- Lethal temperature 50 according to the electrolyte leakage percentage of leaf and
crown in clover after freezing stress in controlled conditions in different planting dates and
studied species

Treatment L Tsoeiq) L Ts0eic)
Planting date
Sep. 18 -17.2 -16.3
Oct. 18 -16.9 -14.7
LSD (0.05) ns 23
Species
Red -17.5 -15.0
White -16.6 -16.2
Persian -17.3 -15.9
Crimson -16.7 -15.1
LSD (0.05) ns ns
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ns: non-significant 18 Sep and 18 Oct
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Fig.10- Effect of freezing temperatures on electrolyte leakage percentage and plant dry weight at the end
of the recovery period in clover species
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