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ABSTRACT

Introduction: Drought stress is one of the most important factors causing disturbances in the growth and development of plants, especially
in the germination stage in arid and semi-arid regions. Germination is a sensitive stage of the wheat growth period, which is usually affected
by drought stress. Among the crops, wheat has the largest cultivated area and is the most important grain globally. Wheat is the main source
of protein and carbohydrates. Almost half of Iran's agricultural land is devoted to wheat cultivation. Durum wheat is the second most
important agricultural type of wheat and the tenth most important agricultural product in the world, accounting for about 10% of the world's
wheat cultivation area.

Materials and methods: In this study, the germination characteristics and responses of durum wheat genotypes to drought stress were
evaluated under laboratory conditions. For this purpose, the germination and growth of seedlings from 20 durum wheat genotypes were
tested under moisture stress conditions at three dry levels (zero as a control, -0.4 MPa, and -0.8 MPa) using a polyethylene glycol 6000
solution. The experiment was conducted as a factorial design in a completely randomized design with three replications. The studied traits
include germination percentage, speed of germination, seed vigor index, rootlet length, shootlet length, and dry weight of rootlets and
shootlets.

Results: The analysis of variance results showed a significant difference between genotypes, water potential (drought stress), and their
interaction for all investigated traits. Additionally, with the decrease in water potential, the values of most traits also decreased. The results
of correlation analysis showed a very high correlation between speed of germination and germination percentage (1**), as well as shootlet
dry weight and shootlet length (0.78**). Among the assessed traits, shootlet length showed the greatest sensitivity to changes in water
potential. In general, among the investigated genotypes, Genotypes No. 18 and 20 were identified as drought stress-tolerant, while
Genotypes No. 2 and 5 were recognized as drought stress-sensitive.

Conclusion: The obtained results showed that the use of polyethylene glycol significantly reduces the percentage of germination and growth
of durum wheat seedlings. The remarkable point was the increase in the length of the rootlet in some genotypes with increasing stress levels,
which highlights the importance of rootlet length in dry conditions. It was also observed that with an increase in stress, the percentage of
final germination and the speed of germination decreased. In general, the presence of significant genetic diversity among genotypes in terms
of drought tolerance made it possible to select superior genotypes.
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Table 1. Characteristics of the studied genotypes

oles V8, oL (Line) o,las Y8, oL (Line)
(No) (No.)
1 Saji (check) 11 Kizitan-91
2 Rascon_37/4/magh72/rufo//alg86/ru/3/plata_16 12 Altin40-98
3 61-130 13 Yilmaz
4 61-130/414-44//377-2/4/Df/21-72//61- 14 Cmk79//414-44/0vi/3/Berk/Ovi
130//Uvy/3/188/-13/5/18-1-4-1
5 61-130/414-44//377-2/4/Df/21-72//61- 15 Df21-72/Gdovz466//Nd61
130//Uvy/3/188/-13/5/18-1-4-2
6 61-130/414-44//377-2/4/Df/21-72//61- 16 Mirzabey-2000
130//Uvy/3/188/-13/5/18-1-4-3
7 Altintash 17 Received from Gene Bank spll-1
8 Kumbet 18 Received from Gene Bank spll-2
9 Yelken 19 Plata_10/6/Mque/4/Usda573//Qfn/AA_7/3/Alba
d/
5/Avo/Hui/7/Plata_13/8/Thknee_11/9/Chen/Alta
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10 Selcuklu 20 Icamor-TA04-62/4/Gdr-2//(Sw Algia/Gdr1)43/3/

Icamor-TA04-63/5/Ter-1//Mrf1/Stj2
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Table 2- Analysis of variance related to germination in wheat genotypes in different potentials

S A asls Sidle> ey Silgzas ;e 6¢1)'T az 0 i olie
Seed vigor index  Speed of Germination % Germination df SOV
**1358.85 *30.180 **408.18 19 (Genotype) s
"*1044709.24 *"2233.91 *"67548.45 2 Jilts zghans
(Level of Potential)

*1843.69 *'8.96 **286.71 38 Jeilty polantonss)
(Genotype*Level of

Potential)

567.68 1.185 133.79 120 (Error) Uas

15.15 14.17 1.96 (CV%) olyoets o

157.24 7.68 77.29 - (Mean) .Slo
181.34 11.24 94.81 - (Maximum) zSlas>
151.77 3.02 68.89 - (Minimum) Jsla>

o) Jleisl mhaw jo lo e e
**: Significant at the probability level of %1.



veY PEaolejl bl s cod Siailga al>pe 50 pg)90 pasS cilise slacnY (Sis 4 Jes obj)]
=Y Jgos axlol

aaile S5 gy azany, S 0 azaile Jsb apan, Jsb o ol ez 35 e

Dry  weight of Dry weight of Length of Length of df )M’; SV

shootlet Rootlet Shootlet Rootlet T

**1592.5 *"688.35 *797.2 **637.83 19 (Genotype) 3453

*'480442.3 **241960.4 *261731.5 **255514.7 2 Jeesils zglaw

(Level of Potential)

990.0 *"610.46 *452.82 **906.01 38 Sty gl 435

(Genotype*Level  of

Potential)

144.53 155.97 71.82 295.58 120 (Error) Uas

13.13 14.72 12.25 17.82 Ol s oo

(CV%)

91.57 84.86 96.17 96.46 - (Mean) .55l

219 104.29 78.09 110.02 - (Maximum) j:Slo>

71.94 68.96 55.33 73.93 - (Minimum) Jsla>

o) s maw jo o Jixe i
**: Significant at the probability level of %1.

Jelse cp w5l (o s, oLe Donald, 1995)

S gy 5 g8y ol a AalS 5o Sk aore
Slye JES! O 09008 51 50 105 cailin s 90 (b

097 5 Rl R Laals Bibay Sy 5l eads i
el sl LS b olped 0y30 ol o oSS i

ao ;s Gl el (el 09 oo laals o 0nS'g
b od CodsS 9 99800 (e o (o Slge D32

@ Giler Ol sz e bl wiSue Sene
o Gy el S by (Sl Sleogas
A0S e JF e bulps 3l oo Ul
CiS oley o asyie Gusb, kbl ST o)
Lilaals ady gloy )0 &5 placaiss il casliol

slazalS ah g i jl wload azlge (Sogb, i
Blge 1095 Jad slail 5o (50l

azaslw g dzadn y Job

el Hh iy (Sl mre Sleogas 5 Ks (So
(' Jsoz) cdo Gl ibyly w5 Jol> mli
e glo ity 5 coigy blite Sl a5 ologylis
IV sl mhaw o 65 gime NS Sid i
3y a sl S s ool 8l bl
YAVYS LYY ey oloplas rals beuigs ads
ATV b csia 8 g A D Glacass) 5 cnitin

Jeaz) acals 1) d an o eSS VFH/AY 4 VYA/FA

Oty dold mhaw 0 VY Codeis VS bl (F
oaish) adS =2 /A maw o g el 1) & 4 ol
5 S Wog oo Siailer Ay wad el L
sl Ss b)), (Saidi et al., 2007) .l Ko

stlive @l 4 puS Al slacuiys (Siaily>

(Copland & McC  olgaSe 5 abls ol Cuws



Yy TYA-YOO () FATT M cordign 5 65906550 gm [0 )Se 5 ol 3

a8 oole (gl jlade (gusb, S bl b iy
ooled e Boyb cnl 5l g s oo platsl laasy ) 4

dlio Joaz ool 5 azddle Job o o
ol haw ;0 azdsle Jobo n it Jlie S (S0l
4lS 505 W s Vo slacadsy 4 byye Glhie o)
Lo 1y azddle Job (S =2 /A mhw o beuis)
~sien QIS Sacly (S oy (05 i ki o
a i 5l ol Jeily (205 b ws)S cdo cnl
oy lad rals 7AYo azddle Job -¢/A
et & Sl Sl ) azalle Job (T Jgu2)
@ azaly; Job 4 G it Colea 5 O il
Slr el byl Wlgs oo ol iy s
SIS L gl (nl il (St 25 & oo o)
wezs ,o (Mrjani et al., 2006) |,Ken 5 Sl>
b pas o Jajermi et al, 2012) o>l
paiS o (Geravandi et al., 2010) l,Sen 5 saigl 5
Zebarjadi et ) )| Ken 5 g9 05 (2155 uizmen g
O 5 Sl e il cillae S5 40 @l 2012
axadls Jgb 25,5 lee 55 (Mrjani et al., 2006)
5 4315 (VL o ol (S5 iy S
b)) Sz eolie Sl Sl azaty ) Jie Wl o

il S 4 Joos

a5 amd e Glis by i 5l el bl ow)
Ay S 8 Gt pshe Pl dacalsl w
Solis azaile Jobo g azass, Job slp Lol Jolie
s lio @L.; ool (Y Jgaz) o,ls 542 6)‘*5(5*‘“’
oS ke zohe 5 qudel Blaie il Sl
Ghie o) sals maw & by e azass, Jsb op 5V
o azada; Job (S 5 00 V7 5 WY slacudsis s
S bog Vg A Glaceiss 4 by e - A waw o
g b ALlS azaty; Job oliee ) SiS oo (b
ol aals b o el FYNS | azasy, Job
mog) ey oA e o e e VIAY 4 (Glade
by G5 s bty il e il sl
ol g eols polaislasy; 4 ol slgs (5 iy jlade
Cole 5o 5 ol Gl Caz s el gl Gk
(Jajermi, oS o ol Sugb, (i 4 yiiun Caglie
bdye azady; joeb b oS conl ho Jjals> 2015)
oy 5 ol Koo slaslsl I L3 azady, bl
2 550 slaplail 5l L8 azm )0 5 wlge gm 03,5
o3l (rlply S oe 13 (e Gla il (5
Slaisy (S Gln el Jlae azads; Job
Gl s 2zl 1 il oo (a3 25 @ Jorite
03 oh pBS S S ol dgazme sl oo azaly ) Jsb
(Copland & Mc  aib o ol Juwsly zals il
Saidi et al., ) ,Ke2 5 a2 .Donald, 1995)

ol jelaieds il slacuissy Woges Lo (2007



Y#f Ga:lii,.il,oﬂ byls cou Jiailes als e 10 0,90 puiS alize lappY Sis 4 Joow b))

byl 0590 Glio p (Sihs G Al ol 1 (xSl dumglio —Y Jgu

Table 3- Mean comparison of the effect of different levels of drought stress on assessment traits
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Table 4- Mean comparison of the characteristics of germination stages in different potentials
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Picture 1 — Mean comparison of the percentage of germination, speed of germination and seed
vigor index of durum wheat lines in the control level, -0.4 and -0.8
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Table 5- Correlation coefficients between different traits of wheat genotypes in the germination

stage
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Picture 2- Dendrogram of cluster analysis of durum wheat genotypes based on studied traits
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