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Evaluation the freezing tolerance of wild barley (Hordeum spontaneum Koch.)

and feral rye (Secale cereale L.) compared to wheat (Triticum aestivum L.) at the
two-leaf stage
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ABSTRACT

In temperate regions such as Iran, freezing stress tolerance is one of the plants success factors in autumn
planting. So, evaluation the crops and their common weeds tolerance to the freezing will provide
information about their competitive ability in these conditions, and appropriate information on weeds
management. For this purpose, a greenhouse experiment was conducted in autumn 2017 in Faculty of
Agriculture, Ferdowsi University of Mashhad. Wheat (Pishgam cultivar and Ghezel khoushe landrace) and
wild barley and feral rye weeds were grown up to the two leaves stage in natural conditions and then, were
exposed to cold and freezing temperatures (+4, 0, -4, -8, -12, -16 and -20°C). Results showed that the
percentage of electrolyte leakage began to increase by temperature reduction from -8°C to -20°C and
reached to its maximum. While all plants maintained their 100% survival to -12°C, wild barley had a 36%
reduction in survival at this temperature. The higher LTsos, in wild barley and therefore the faster survival
reduction confirmed its more sensitivity to freezing temperature than other plants. At -12 °C, wild barley
dry weight had higher dry weight reduction declined compared to other plants that due to high RDMT s,
this plant showed more sensitivity to freezing temperatures while feral rye and Pishgam cultivar and wheat
Ghezel khoushe landrace of wheat had less RDMTsg, indicating the high competitive ability of feral rye in
freezing conditions. There was negative and significant correlation between electrolyte leakage and survival
percentage and also survival percentage and LTses (r= -0.93" and r=-0.99" respectively). Therefore,
according to the results of the present experiment, weed management priority in cold climate areas is feral
rye.
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Table 1. Variance analysis of electrolyte leakages, survival and dry weight of Pishgam cultivar and Ghezel khoushe
landrace of wheat, wild barley and feral rye under freezing stress.

Mean of squares

Sources of variation Dfegree of EL (%) Survival (%) D'ry
reedom weight
Plant 3 499™ 139™ 2862™
Temperature 6 12105™ 27682™ 11602™
PlantxTemperature 18 126™ 139™ 209™
Error 56 110 53 75
CV(%) 24.2 33 211

SIS g e g 00 S Jleinl mla jo ls e g™y

*k

“and ™: significant at 1% of probability level and non-significant, respectively.
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Table 2. Mean comparisons of survival percentage of wheat (Pishgam and Ghezel khoushe), wild barley and feral rye
under freezing temperatures.

Plant
o Wheat cultivar Wheat landrace (Ghezel .
Temperature (°C) (Pishgam) khoushe) Wild barley Feral rye

+4 100? 100° 100° 100°

0 1002 100* 100° 100°
-4 1002 100* 100° 100°
-8 1002 100° 100° 100°
-12 1002 100* 64° 100°
-16 0° 0° 0° 0°
-20 0° 0° 0° 0°

35,l5 LSD 9051 bl p oo o Jleiml mhaw o (655 ciee WS caline By > L olo ko
Means with same letters are not significantly different according to the LSD (p <0.05).
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@ ol a8 Senlodrn) 393 Sl wo 0 00 4 Sy Web oo odnlie ¥ S o amiliz (¥ Jgaz) o
2 S35 slobes 4 olS ul (Vb Cle pothe Sl jpecile g (adss J3B 0355 5 pliliny 08)) pasS

Mgl g 0y09 e slacale g (adgs J38 o055 g plSiy 03)) pasS RDMTs0 5 LTs0su LTs0el il lg 5JUT Y Jgar
it o il o g
Table 3. Variance analysis of wheat (Pishgam and Ghezel khoushe), wild barley and feral rye LTseel, LTsosu and

RDMTso of under freezing stress.
Mean of squares

Sources of variation

Degree of freedom L Tspel L Tsosu RDMTso
Plant 3 4.1m 117 8.8
Error 8 3.3 0.1 1.7
CV (%) 15.1 3.0 12.6

. . . . . - . ns * kK
OIS sian mé 5 Aoy iy g do 0 S Jliz polaw o s s i g 4T g
““and™: are significant at 1% and 5% of probability levels and non-significant, respectively.
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Figure 4. Lethal temperature of 50% of plants according to the survival percentage (LTsosu) of wheat (Pishgam and
Ghezel khoushe), wild barley and feral rye. Means with the same letters are not significantly different according to

the LSD (p <0.05).
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Figure 5. Effect of freezing temperatures on dry weight of wheat (Pishgam and Ghezel khoushe), wild barley and
feral rye, 21 days after freezing stress. Vertical lines represent standard errors.
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Figure 6. Reduced dry matter temperature for 50% (RDMTso) of wheat genotypes (Pishgam and Ghezel khoushe),
wild barley and feral rye. Means with the same letters are not significantly different according to the LSD (p <0.05).
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Table 4. Correlation coefficients of electrolyte leakage (%), survival (%), dry weight, LTseel, LTsosuand RDMTsoin
wheat (Pishgam and Ghezel khoushe), wild barley and feral rye exposed to freezing stress.

Trait 1 2 3 4 5 6
EL% (1) 1

LTs00 (2) 0.72" 1

Survival% (3) -0.93" -0.92™ 1

L Tsosu (4) 0.83™ 0.92" -0.99™ 1

dry weight (5) -0.48™ -0.96" 0.79™ -0.79" 1

RDMTs, (6) 0.48™ 0.88" -0.88"™ 0.88™ -0.89" 1

ns * F*
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,“and"™: significant at 1% 5% of probability levels and non-significant, respectively.
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