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PSS ey Bl Sl o i 4 Jasd o
Plant species Cultivar  Summer dormancy status  Drought tolerance status
Flecha ol S 4 Jui
5 Incomplete dormancy Drought tolerant
Festuca arundinacea . Sl pe - CER
Lunibell : : .
Non-dormant Drought susceptible
$ Ol S S
Kasbah S ol S o
complete dormant Drought tolerant
oS Medly Sl pe i 4 Jasmie
Dactylis glomerata Non-dormant Drought tolerant
Ludac s pae - CER

Non-dormant

Drought susceptible

(S ey St 5l e 5, Shee 5 s Sl
S = (Pirnajmedin et al., 2016) L 55 = oL )
350 ey 005 (SNEG §55 el adme LT
pds 5D sy S8 5l Falime Sl s g
ds dal g edalin (JoolS (g pin cs8 U s,
(Saeidnia et al., 20208; o1, Kes 5 Lidamw (Y JS2)
i85 5 anal> 53 U5 ,1 L Saeidnia et al., 2020b)
G IS 5 g oS 5353 25 S
Gpdh i i bl arel g3 o 45T sl
S s a5 Bl s s s (S)la e sl
St (St e 5 5y LS s
1 OT ezt Jo¥s 5 arils ST s S
el 529 ) 0328 Slapsns 5 k) g
o ol Sl o s Sy S35 Olje s S
S e S 5 8 Bl s
LisljT s (Saeidnia et al., 2020b) 55 + /¢ 5 +/YA
Sk 5l el 8l s (sl sl 3 6 K0

6“’}*""6;1-:\-;;“..?\”0\).:4%@65\;0[;);

(Post drought  Kuis i 1 Lyt SN i g
recovery)
Ay 15 5 4y 6,8 o 3 6l o8 LUI5
Sols Plas U iS5 695 Ob (6w ) ey
adoz 1 5355 g0 odal (St 31y 5500 03 ,Sas
U IS W\ I RGN B P g IO
Sl odl ol s e 9 Sl sle e slalale
x5 , (Chai et al., 2010; Chapman et al., 2021)
i g odas 55 b o (Sl Al dm 60y
el 21550 5 5 1 glasil oy 28,
Al e Lapg sy 5 O Y gl dadd sb 4 b 1y
© laT Vsens 5y i ooy ) g
D8 5 i 4o dw ey 70 BY) Yy b
Ao )3 4S8 (5o sb a5 gr B Ol 3 (ALE
S 5> (ALS e SRy B o 1L S S
0 OT 51 oy ol s34 51 i 4 Lac s 555
Sl 5o plawil suzme (LT 55, FO LYY Se
(i S8 L6 5y Jals sy Li8 L b e


https://acsess.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Chapman%2C+Cathryn
https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.4.5
https://agrobreedjournal.ir/article-1-1212-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-08 ]

[ DOR: 20.1001.1.15625540.1401.24.1.4.5 ]

\F'\)L@_Jt\ e)u%)l.d;;}\;“ﬁ.u?s“b\x\gbj(}lﬁﬁ_ﬁ"

A S s a5 ) el s sy S8

23 S ) Gl e s S ey S5 Ol
e A5 Lyl 5 )3 b Lsliy 5 e sla Jialo
PSRV o SPRV) o AU I U . F AN O W

(Pirnajmedin et al., 2021)

=

o sale 53 6y a8 Calibe Sl p5 Y S

(Pirnajmedin etal., A& i,1;8 +/FF S ol sl
(Pirajmedin et al., ol,L.a 5 e 2018)
S UWsls byl S 2016; Pirnajmedin et al., 2017b)
Sl p3Y Olas Shal ) Esl (St s i
Sk s she 3 Shae 2ol 5 5y 8

-~

}.b.wj:stgﬂ.:\g:sLuifJ{—g’)crf‘_;ﬁ;\g:g;ifﬁ—gc(u{ruko}ogfdff)ggﬂ%ufjrio—gﬂ‘
J.alféﬂ-—b_ﬁ..&fj—ﬁ)

Fig. 2. A view of different levels of recovery in grasses. a: No recovery (Plant death and non-survival),

b: Low recovery, c: Moderate recovery, and d: Complete recovery (Pirnajmedin et al., 2021)
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Mechanisms of drought stress tolerance in cool season grasses

Pirnajmedin, F.! and M.M. Majidi?

ABSTRACT

Pirnajmedin, F. and M.M. Majidi. 2022. Mechanisms of drought stress tolerance in cool season grasses. Iranian Journal of
Crop Sciences. 24(1): 1-18. (In Persian).

Drought stress is one of the most limiting abiotic stresses affecting growth, production and survival of plants
in many areas of the world, and is expected to intensify considering the trend of climate change. Grass species
are important for the sustainability of agricultural systems, forage resources for animal farming and landscapes.
Grass species adapt to water deficit by different morphological and physiological responses such as changes in
the root growth, photosynthetic pigments, activation of antioxidant enzymes and accumulation of osmotic
compounds as well as other specific characteristics, such as summer dormancy, post drought recovery, and
persistence, which lead to their drought adaptation following suffering prolonged water stresses. Summer
dormancy is one of the important drought avoidance mechanisms in cool-season perennial grasses which lead to
decreasing of forage yield during hot and dry summer, and increasing of recovery and survival potential of
grasses after suffering from a prolonged drought stress. The results of the studies have indicated that most of
plant traits in grasses have high narrow-sense heritability and positive correlation with drought tolerance,
therefore can be considered as effective and useful indices in identification and selection of drought tolerance
cool seasons grasses genotypes. Using molecular techniques and tools along with the conventional breeding
methods in grasses have increased the accuracy and speed of breeding programs for producing drought tolerant
cultivars. These techniques in grasses have been instrumental in assessing genetic diversity, molecular
identification of paternal parents in the open pollinated populations, determining the gene loci, genome

sequencing, and genes associated with drought tolerance.

Key words: Genetic, Grassess, Persistence, Recovery, Root and Summer dormancy

Received: October, 2021 Accepted: February, 2022
1. Post Doctoral Researcher, Isfahan University of Technology, Isfahan, Iran
2. Professor, Isfahan University of Technology, Isfahan, Iran (Corresponding author) (Email: majidi@iut.ac.ir))

YA


mailto:majidi@iut.ac.ir
https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.4.5
https://agrobreedjournal.ir/article-1-1212-en.html
http://www.tcpdf.org

