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Figure 1. Minimum and maximum temperatures in autumn 2017 in Mashhad, Iran
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Table 1. Analysis of variance of survival percentage (SU%) and regrowth characteristics of wheat (cultivar
Pishgam and landrace Ghezel Khoushe) and wild barley and feral rye under freezing stress

Source of

No. of No. of Leaf

Shoot dry

Root dry

variations df SU% Height tiller leaf area weight weight SPAD
Plant (P) 3 139" 29.6™  2.08" 455" 3120 2862 4358™ 303"
Temperature (T) 6 27682  69.1" 290" 96.7" 2183 11602* 3566  1260™
PxT 18 139" 2.03" 0.2 3.6m 224™ 209 296" 20.6™
Error 56 5.2 0.1 0.1 2.6 11.1 75 4.8 12.9
CV (%) - 3.3 8.9 48 41.8 17.6 21.2 9.0 24.1
" and **: Not-significant and significant at 1% probability level, respectively.
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Figure 2. Effect of freezing temperatures on survival of wheat (cultivar Pishgam and landrace Ghezel Khoushe)

and wild barley and feral rye
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Table 2. Analysis of variance and comparison of means for LTsosu, RHTs50, RLATs0, RSDWTs0and RRDWTs in
wheat (cultivar Pishgam and landrace Ghezel Khoushe) and wild barley and feral rye

Source of variations df LTs0su RHTso RLATSso RSDWTsg RRDWTs"
Plant 3 1.1 0.3 2.1" 8.8 3.7
Error 8 0.1 0.2 0.1 1.7 0.5
Plant Comparison of means”
Wheat (cv. Pishgam) -14.0b -13.0a -12.7b -10.0 ab -12.9b
Wheat (Ghezel khoushe) -14.0b -13.1a -12.8b -11.8b -11.2a
Wild barley -12.8 a -12.9a -11.2a -8.1a -11.4a
Wild rye -14.0b -13.6 a -13.0b -11.6 b -13.4b

ns*ad

: Not-significant and significant at 5% and 1% probability levels, respectively.

" LTsos, RHTs0, RLATso, RSDWTso and RRDWTs are including: temperature reducing 50% survival, plant
helght leaf area, shoot dry weight and root dry weight, respectively.
*: Means with the similar letters in each column are not si gnificantly different by LSD test at 5% probability level.
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Abstract

Knowledge of freezing stress tolerance in wild barley and feral rye as the most important weeds in
wheat fields can be used to predict their geographical distribution and management plannings. To this
end, an experiment was conducted in Faculty of Agriculture, Ferdowsi University of Mashhad,
Mashhad, Iran, in autumn 2017. Two wheat genotypes (cultivar Pishgam and Iranian landrace Ghezel
Khoushe) and two weeds (wild barley and feral rye) were grown up to two to four true leaves stage
under natural conditions and then exposed to a temperature range of +4 to -20°C (+4 °C as control and
0, -4, -8, -12, -16 and -20 °C as freezing temperatures). The results showed that reducing temperature
from -8 to -12 °C led to a 36% decrease in survival of wild barley, while the survival of wheat (Pishgam
and Ghezel Khoushe) and feral rye was 100%. Wild barley had the highest lethal temperature reducing
50% of survival (LTsou=-12.8 °C) and temperature rducing 50% of leaf area (RLATs5o=-11.2 °C).
Among the studied plant species, wheat (landrace Ghezel Khoushe) and feral rye with -11.8 °C and
-11.6°C, respectively, had the lowest temperature rducing 50% of shoot dry weight (RSDWT5), while
the wild barley with -8.1 °C had the highest RSDWTsy. The highest and lowest chlorophyll content
(SPAD) among the living plants were observed at +4 and -12 °C, respectively, and feral rye with 19.5
and wild barley with 10.3 SPAD unit showed the highest and lowest chlorophyll content, respectively.
The results of this study showed that high tolerance of feral rye to freezing stress is probably one of the
main reasons for its widespread distribution in winter wheat fields. Therefore, it is necessary to predict
dispersion and possible invasion and consequently appropriate strategies to manage this weed in areas
with cold climates.
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