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Abstract

Objective

Recurrent droughts and limited water resources pose a serious threat to forage production and turf
quality in arid and semi-arid regions. Identifying genotypes with high post-drought recovery
potential can serve as a key strategy for enhancing resilience and sustainability in breeding
programs. This study aimed to evaluate genetic diversity and identify superior tall fescue (Festuca
arundinacea Schreb. syn. Lolium arundinaceum (Schreb.) Darbysh.) genotypes based on their
recovery following drought stress.

Materials and Methods

A total of 108 tall fescue genotypes were evaluated under field conditions from 2018 to 2022
under two irrigation regimes (normal and severe drought stress). In the fourth year, irrigation was
withheld for 60 days during the summer and subsequently resumed. The assessed traits included

green and dry forage recovery, leaf height recovery, crown diameter recovery, and an overall
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recovery score. Data were analyzed using analysis of variance (ANOVA), correlation, and
principal component analysis (PCA).
Results
The results of ANOVA revealed that irrigation regime, genotype, and their interaction
significantly affected all measured traits (P < 0.01). Severe drought stress significantly reduced
performance, with mean dry forage recovery under stress decreasing by approximately 24 percent
compared to normal conditions. Nevertheless, substantial genetic variation was observed among
genotypes. The average recovery score declined from 6.0 under regular irrigation to 4.4 under
severe drought, indicating a significant impairment of recovery capacity. Strong positive
correlations were observed between green forage recovery and other key traits: dry forage
recovery (r = 0.96), leaf height recovery (r = 0.92), and crown diameter recovery (r = 0.81). PCA
showed that the first two principal components collectively explained for 90 percent of the total
variance. Based on this analysis, several genotypes exhibiting high recovery scores and adequate
agronomic performance were identified as promising candidates for use as parents in breeding
programs.
Conclusion
Post-drought recovery serves as a reliable and effective indicator for identifying drought-tolerant
tall fescue genotypes. Genotypes exhibiting high recovery scores demonstrated not only enhanced
restoration of performance following stress but also superior morphological characteristics.
Therefore, incorporating post-drought recovery as a key screening criterion presents an effective
strategy for improving turf quality and resilience under prolonged drought conditions.
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Table 2. Comparison of means of two moisture treatments (normal and drought stress)

for traits related to recovery after irrigation cessation tall fescue genotypes
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Means sharing the same letter within each column are not significantly different from each other
according to the LSD test at the 5 percent probability level.

5 Seiglgbage Olao les & sl o5 wl lgler Guigh) VoA 3 SpcniSy Clio o (Stuen S

b ey hesS y jliel g (6 phicuiS p ddgl jlad (¢ pIbcuiS p el (s pdhcdS p Sl g 5 ddgle 5 Slas Jold (63)Slas

Y Joda) Wby (i (Sid i g il pae) baoe 90 50 0 o ) Jlein] e )0 by dxe 5 Cute  Siuen )5085

WYY

Journal of Genetics and Plant Breeding; Print ISSN: 3060-7965, Electronic ISSN: 3060-7221



RN,

VE-Y c‘)‘)m 959).&.3

wamsml,

Bl jlad g pdycuiSy B (g phenS y Sid o Shes b gphedSy §oSles (Jloy b 3 jasude jbody
syl U iy Kis 3,Shae crimon o oL Ty <JAY 5 o /AP ol Stuned ety g pbicuiS
Srod VA &gl o | 35 5y £lisy) bl Costo Koo +IVO g < IAY caity sty abglo b g (6 picaS
b5 g bty i)l S SUiS ddgle 3 Sos pdyutS 5 ddgle 5 Sles b (oS jlitel b LS Cue
o LD (S 5 b .l Jawgie 9 Cute (Suwed /Y 5 oYY /YO oYY Cwpa phicuiSy disb
RS 355 Sos Slao (g (Ko Glise (e & &S 5pebs 39 Jlop s ailiio (3L 3945 b Clio (Siron
2lie 351 (YY) (5l sletel 9 ety 3 5 Slae Slao o ol S g (+/35) piicadS y Sts 5 Slae
ek g (V) dylS p ol jlad g (+/AY) pdpcudS s e8I Ll Sebgle 3)Mae b (+ /A <) Vb (Sison
) hamgie (Stuen Slio K03 b (g pcatS y jlitel o (105 b 3 a0l Cunday (/A1) ol lis)] L Sits > Slae
iy gl ylab g (5 phciSy gl ohgt (S5dediee i & S o 1T @l cpl sl (Y L -/¥Y
g Aud (5g) Fe) Sde SYsb (SiS AD Cod el sphicudSy ol eoin lp dliel LB claasls
ol Sts e )l (Sis 5l e i 3Skee 5 S il Ygane Clis pl SV olis b olacis
iyt Seddree sl padli g ol 3 Slas oy b)) &l o Sile 5 Slo Bl o dae 5 Cuto lizen o Stunan
Bl 9 pheudS y dBgbo JlB L placaig & wmdoe LS @l (nl 298 o0 i M (IS COT (g g pheulS
g bl (K5 5l Sy g 815 gyt piycuiSy ddgle Slos Yooms 5V sppeuiSy
Slopadli Cuenl (uhcuiS n 38es 5 WSy (Sjdshige Clio G Bdne g Cute (Kuued 3929
W3 e i (iS5l ey bk e Gl ) phieuiS y aBeb Jlad g (gl gl wile (6 Sejll LB 5 esle
s (Pirnajmedin et al. 2017; Saeidnia et al. 2019; Taleb et al. 2022) o e Sldlae zls b o
S w3 OLiS GRS jliel b g pheiSp 5 g Sis dsle 5 Sles o Cute (e (pimen Cusl g
ol 98 @OlFa slaasly )3 3y Glagis) (lelid & e Nlgie (Soiglshyee sloadld ulol  Guig) sl
Dy se Dgune (Suid & Jodie oyl G g Gl sl (olio Jlire obS (63 Sos 9 (055890 oMl S 5
lolid 5 (Se5) £95 2Lyl Gl & canl opiie N LSS (g8 I o ol 4l oo g w8
m 93 S (gl Jgas 32k 5l b3yl 2)90 wuedly p5 9 Sl o LS s 3,5 0o )18 eoliiul 5)50 cunlio slacaiss)
Pl (Sos e 5l ey Al i Jol adlhe 90 oS ob ol Lol sladdlie Jdou g 4y jon ccasleads @)l (Y JSKE)
S5 )3 9 Ol 9) Loin @iy WS (o 4l Bdd (Sutd AT g Jloy gk gdaw 93 )3 3k Bller lacss)

sl 005 o)) Slio plos (gl (S5 g5 5] onmag b odimd Lt Joged @y ez o g

W

Journal of Genetics and Plant Breeding; Print ISSN: 3060-7965, Electronic ISSN: 3060-7221



BN,

(YE+Y 3mb oY o)lond ) 2,90) (2LS (g315a 9 S5 dlmo

.

Slosd 9 (Jgaa a8 (WL) Jlo i bl pud S (6 oy oS 0 Olbo (ym (Siwnnod g Y Jgua
Wb Gilgilos slcwigiy 8l (Jaua kb mb) (Suis i

Table 3. Correlation coefficients among recovery traits under normal conditions
(above the diagonal) and drought stress treatment (below the diagonal) for tall
fescue genotypes
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Figure 1. Biplot based on the first and second principal components for recovery-related traits after
prolongeddrought in tall fescue genotypes. Figure 1. (a) Represents the non-stress (normal)
environment and figure 1. (b) represents the severe drought environment. RR: Recovery score,

RCD: Recovery crown diameter, RPH: Recovery plant height, RFFY: Recovery fresh forage yield,
RDFY: Recovery dry forage yield.
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Figure 2. The trend of the recovery score trait for the mean of tall fescue (Festuca arundinacea)
genotypes under normal (blue) and drought stress (red) moisture conditions.
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