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Table 1- Soil physical and chemical characteristics of the experimental location
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Table 3- Meteorological details of Bojnurd research station
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Mean temperature (°C)
_Suk 35 05 4.7 0 115
Precipitation (mm)
A 49 a1 38 36 59
Relative humidity (%)
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Table 4- Analysis of variance for agronomical traits in sesame genotypes under non-stress conditions in the augmented design

Mean square Ol o (b
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sourceof &7 ol gl o9 Grain Seidew Cwibdy
variation ~ Of  Plantheight ~ Number r;z%ge;e(;f 15228 oil yield Biological ~ Harvest
o . .
capsules capsule weight (%0) yield index
e 29 45.13™ 12.85™ 21.07™ 0.078" 11.02"  69025.49™  1547652" 8.77"
Treatment
s 4 1.235 0.612 5.44 0.01 0.275 4221.33 66133.33 0.44
Error
o po
&l yis - 7.6 10.7 9.3 10.4 7.7 17.5 14.2 17.1
CV (%)
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ns, * and ** are non-significant and significant at the 5% and 1% levels, respectively.

ST gl 39 (St G5 Loyl 05 2558 SMaigi (155 Sl il fy 30T -0 Jgan
Table 5- Analysis of variance for agronomical traits in sesame genotypes under drought stress conditions in the augmented

design
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Treatment
s 4 0.918 1.022 5.096 0.037 0.292 6258.66 2133.33 3.472
Error
Sl 008 8.0362 13.597 8.9504 12.3785 7.9305 18.39 16.07904 17.79
CV (%)

Ll oo do 3 ) 9 0 mhaw )0 45 gime g 45 gixe pis S Sy wa g % NS
ns, * and ** are non-significant and significant at the 5% and 1% levels, respectively.
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s gyl Jolgs SRl L Sopsba og Hbiae By o
Mo (So> g%y )3 oeiman 8 (ialS S 5 JpuoS
2508 g > JounS S )bl Jolgd ialbl b a8 wisls ojlss
(Duta et al., 2000) 1l . als

4 ol a5l gyl gxe BMST &S sy L BT mls
Pl deg (SWE GRS g A5 e b )0 g
o1 pll oS (2lsm g Ol bl )3 xS (g9 0 &S otimgy
OS5 G ggde Lyl 3 (ol g OB AT 0l LS g
(Farahbakhsh s saalie JouwaS &b olis g5y p Sis
5 ol kulys 3 % Limgy ,» .and Farahbakhsh, 2015)
A6 olel 5 bl oy oS 59y » el s
(Moghnibashi and  cuily JewsS™ 50 il slass 5 (g)b me



PV oS Glacaigh) By 5o (Seind pidd 4 Joxd b3yl oyl )02 g (o]

dulie w03 sl Gl 58 (Siden 3,Sles cul
Sl I s oo Voo Sl olel S o Lt eyl
Ao VL &b 0 See (e cpyidin il J> 4 s
Ot bl cby (asls cpjiy cdb ) cuiby esls
03l Oliee (pyieS 09 VAV b plad Guigf & bogape (15
b oduslio ;0 a5 5 YAY L LSl Cuigl 4 slaie by
Gladllas 3 0l L yials ao ) FY/0 il y (asls o yiis
Uil 55 cuby edls ol Grne galS b ol bwg
2 staly szl sk, G5 sty 86 ) Sl oS cdl
.(Pandy et al., 1984) cusl dusy 0d) b duslis

Mo (pmgd dlge sl L1l lae cuidlyy asls
aS W3S o)liS cpdisee j1 Sy bl e il 4 olS o ead
(Wright et b o LialS Ol 58 blps ) cusly jasls
oanls Glyus &S 2ad 0 48,5 A (oplply .al., 1995)
P Suis GES pib a S bl Gl ol (> iy
s i b 81 oS Gole 4 oy il g vy slaplul
Lol S o Iy iuljal cudldy e ld o Sid i cad i)l
ool g sl awshy gyuin WU ab 0 Slee p (Sis i S
caby jasls il coge Sid i b i)l cdls
D9 50
Olds suley Shiusad oouy

dwlie ol i Gle  Swed oy jolaiod
95 3 50 ool | Siuods bl Laslgy cyond g lncaigiy 4l 3,Slos
P9 A Joi2) 35 dpulne (Suid 15 5 (A5 (o baes
o 3 JouwaS i Sl linl o 0 G55 b blyd
Ay ol il o)Slas b YL 5 Cute (Suued €5y doyd 5 4l
L1y yhosre 5 Cuto (Siumod o3V &by 5Slae (A o)
ool g2 ol s (r=+/AYE) &l jlia 59 9 gy )d JomuS dlas
Sfdes (pizmen g Cudby (eSS b S gl g (oo
23,5 sdalie b (Niwed iy adls b S5elgu
O Wbl gy oSles il e GRS Ll
Oszed (A Joaz) db s 0Sles L 1) (r=+/AYY)  Siwen
0l (9 Jo Py D JoawsS A (JouaS ;3 &b sl
S g Cute (Stused 3)Slas b Sjolgn 3)Sos 5 il
38des G Cpiomen g 4l 3 )Sdas g 4l Yl (59 (JguS ) &b
20,3 sdalie bl ( Stuwed Cudld y asli b S5ean

b6 L;Lmﬁnl).\,,my)f uu.mlf 4 Ol.b’.bu Cyed .al., 2017)
..\J‘OJ; b)l.»)‘ Q_Cs) célw ;A_Q? ‘Lfiw> L)“‘J Ja.").u) 2 cu»)a.»).)
Sds i lyd )b 5l (Taize and Zeiger, 1991)
s Sl 5 g5 b o) s GBS plp 53 ol &Bly 5 09 (o
(Hamrouni et al., 2001; Laribi xS o ablio 5,61 L Jus
Iy 09y Ol Jgmamme 5, Slee 1,31 L aS et al., 2009)
aS cwl ob ol cldles e o 8 L coow 3
ol iuli8l b (Brassica napus L.) 1318 sl 24y sy
Y @ wollae )bl balys 3 0oy ¥0 5l 5 il ials Sis
FLacss) 3 9 b il (s (i lalpd )3 aoy
YAFY il g b odmliie (o)l bize BMLA] y£9) duny ,1af
g oolas ilyd )3 1) 89y dopd (pyide 2o ¥7 (1Sl L
5 olise wle (Fanaee et al., 2014) 55 0y Suis s
osals &l ey doy (S i iliel U assalb lebl
olel) 2ols s 1 ey ao)y VL g Bl ()b e
(ool o) (Satd (15 Jloss ) 50 () oy e g (ol
9 (30> YYIAN) gy doyd cpyido V Ol o8, el Cansay
39 4 |y (Lo YOINY) (89y do)d (npeS (o9 o555
.(Najafi and Safari, 2012) sl> _olass]
dSke (59 g SES S g GBS ok bl 550
3 Slas p i Dgr Y bxe dopd Vil maw 0 S5elen
Ve¥AS L Ul g 4 bgpe (A5 e bl 3 Siglae
w555 1) Sgdan 28es (e (eSS > p)S5lS
b odwlio o & ob flis Se o p56kS YFAC L 5355
d=dscih Lials wsp PPN Sigan 0)Sles oy i
O yimS NN (o el blyd 10 S5elan 0y Slos yiul3 8l
gie dbul cage &5 o3 Sy oghe el g i
W g (Bl 9 | e d e odlitel Ccua (S (S5l
oy gl (Sid IS oud Gl b el sd Sid ol
chw sy jd Al 5 Sles g Sojglam 3 Slas iy > Sy ol
sl )5 .(Eskandari and Zehtab, 2010) sl . uals
sobr 1) Sojlom 0los (Suid 5 &5 )15 D929 5 )50
3 Slas ials Lo b i)l58 l o waed o ialS (gl me
oS EoS slajles ) S aw adld Al (Sjglen
g0l ials |y als dwls ;3 )5 s &S Cuwl odd oyl (S
(Ayeen, 2013; s b o ialS cady Suis ol o x5 4
.Eskandari et al., 2010; Mehrabi and Ehsanzadeh, 2011)
V i) e (3 sl Gasls p G5 et blyd sl
o 0 &S i b pae (SiS il blyd o sy bxe dopd
asl ioliel &l 5 Slas &S Cows lon 4 CdS lg o )50
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Table 6- Mean comparison of agronomical traits in sesame genotypes under non-stress conditions

FUCIRYT

S £lis) Slas PREHARIREY s 20wy s,Shos 3 Slos ‘_,aab»
o Plant Joms S 1000- Ry Grain S .
Treatment height Number  Number of seed oil yield Biological Harvest
(cm) of seeds per Weight (%) (Kg.ha™) Yleld_l index
capsules capsule @ (kg.ha™) (%)
Pakistan k.St 98.7a 29.1jl 43.7ik 2.18mn 34.3q 1184mn 8280hk 14.29il
Sabzevar ,lgj.. 79.4Im 37.8ac 52.3ah 2.57f 45.7cf 1604di 8320hk 19.28cd
Afghanistan :kuslsl 77.1m 29.8il 41.9k 2.3In 37.90p 1192mn 62801 18.98d
Dashtestan2 ¥ sy 80.4jm 37.6ad 43.1jk 3.35a 42.7im 1860bc 8480hk 21.93b
Dashtestan5 & s 94.8ad 33.3th 58.4ab 2.569]1 43.1¢l 1500ej 8600gk 17.44dh
T3 syl 97.1ab 30.2ik 47.5dk 2.9bf 39.8no 1372in 8680fj 15.81fj
Khorasan L5 83.8hk 39.1a 53.7af 2.7ek 43.9fj 1856bd 8440hk 21.99b
Kordistan ks s 86.4qi 27.11 43.2jk 2.44jn 38.70p 1176mn 63201 18.61de
Shiraz jl,us 85.9gi 33.7eh 57.5ac 2.569]1 43.5gk 1448fl 9480bg 15.27¢l
Kerman L,s 87.2fi 31.8hj 48.6dk 2.85hg 42.9hm 1380hn 9080dh 15.19¢l
Bushehr s 87.1fi 33.9eh 45.6gk 2.51hm 41.4In 1368in 8680fj 15.76fj
Gorgan 5,5 97.8ab 35.5bf 47.7dk 2.72¢j 43.5gk 1484ek 9880ae 15.02hl
Markazi ;S ,e 87.9eh 27.8Kl 45.7tk 2.15n 37.6p 1148n 61201 18.76de
llam A 79.9km 29.7il 47.3dk 2.45in 38.70p 1324jn 8640gk 15.32fk
Hormozgan 55, 84.7hj 33.8eh 52.9ah 2.571l 44 2ei 1388gm 8960eh 15.49fk
Hamedan i 77.5m 31.9hij 50.7bj 2.83bh 43.7tk 1468ek 8280hk 17.73df
BoyerAhmad  seslyg 91.7ce 28.7k 45.2hk 2.34In 41.9km 1228In 9640af 12.741
Ahvaz  jlgal 94.8ad 36.3ae 43.1jk 2.79ci 42.7im 1372in 63201 21.71bc
Yazd >3 89.1eg 37.4ad 53.6ag 2.91be 46.2be 1868bc 7720jk 24.20ab
Mazandaran /,5;l 97.1ab 36.5ae 49.9bk 2.88hg 44.9dh 1660cf 9640af 17.22dh
Esfahan kil 95.8ac 35.7bf 48.6dk 2.83bh 47.9ab 1520ej 9720ae 15.64fk
YellowWhite cyly sl 83.8hk 29.7il 49.9bk 2.37kn 41.1mn 1248kn 7680k 16.25ei
Jiroftl3 yesd s 94.7ad 34.7dh 47.5dk 2.9bf 46.2be 1624ch 10440ab 15.56fk
Oltan sl 95.1ad 29.1j 51.5bi 2.8ch 42.1jm 1384gn 10480a 13.21kl
D:jf 83.4il 35.4c 48.7dk 3.1ac 46.1be 1780cd 10160ac 17.52dg
Darabl . . .
Yol 79.8km 38.8a 49.1ck 2.74dj 42.2jm 1624cg 8680fi 18.71de
Darab14 .
Vel 86.5fi 37.7ac 59.8a 3.1ac 49.7a 2344a 10120ac 23.16b
SafiAbadl .
Vol 96.9ab 37.5ad 51.6ai 2.71ek 47.3bc 1696¢ce 9720ae 17.45dg
Golpz;yjfgan 87.2fi 35¢cg 52.8ah 2.42jn 43.9fj 1396gm 9200ch 15.17¢l
Varar;]in . . . . .
eelys 83.7il 32.2qi 46.5ek 2.8ch 42.3im 1372in 10040ad 13.66jl
Yekeh Seud
sy 455 94.1bd 38.4ab 53.8ae 3.07ad 46.3bd 2061b 8933eh 23.08b
Shaban _
ol 90.8df 37.3ad 55.2ad 3.15ab 45dg 2059b 7827ik 26.30a

)5 gyl me BB [FuS5 b o yd gy Jless] pdaws j3 SSI yg0il Lawgs ygia 50 S yiidie g )l sl nSSle
Means in each column and for each treatment, followed by a similar letter(s) are not significantly different at 5% of probability level,
using Duncan’s Multiple Range Test.
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Table 7- Mean comparison of agronomical traits in sesame genotypes under stress conditions

o laxi Paldalaai 5 5 o ‘ 3 Slos oasLs
s ol slis JywS JynS &l 3 mla.b,S{.o.c Ss599m) oty
Treatment Plant Number ~ Numberof 1000-seed ~ &*3;  Grainyield  Bjological Harvest
height (cm) of seeds per Weight  Oil (%)  (kg.ha”) Yield index (96)
capsules capsule (9) (kg.ha®) 0
Pakistan = l.sL 87.1ab 21.3mn 38.2gj 1.79 30.30 6249 6320bc 9.87f
Sabzevar = lg;. 67.11 29.2di 47.5ad 2.05ce 40.1bg 876bg 6440b 13.60df
Afghanistan
QMLI 72.8ik 22.7In 36.1j 1.8e 33.4n 644fg 3720t 17.31be
o
Dashtestan2
S~ 69.8KI 31.7¢j 37.8hj 2.86a 38.3gj 1120ab 5960ef 18.79bd
O D
Dashtestan5
Bl 81.2cg 28.1gk 41.3¢j 2.12be 37.9hj 756¢g 6120de 12.35ef
O D
T3 sy 88.7a 26.8ae 41.9bj 2.1be 36.3jl 768ch 5240mn 14.66df
Khorasan  Lls 71.3jk 34.7a 48.1ac 1.95de 39.7¢ch 1020bc 6920a 14.74df
Kordistan ks, 71.9ik 21.4mn 39.7¢j 1.8% 35.6km 672eg 3920s 17.14be
Shiraz 3y 77.6gh 27.5fk 51.1a 2.14be 39.7bh 892bg 5440kl 16.40ce
Kerman s 81.8ce 26.4hl 41.8cj 2.26ae 35.1kn 748cg 49600p 15.08df
Bushehr Jr 77.8gh 28.7¢j 37.9hj 2.28ae 36.7ijkl 764cg 5640hj 13.55df
Gorgan 5,5 89.3a 29.7di 43.73j 2.15be 38.3gj 852bg 5320Im 16.01cf
Markazi &Sy 80.2dg 21.1n 39.6€j 1.83e 33.9mn 660eg 3480u 18.97ad
Ilam M 71.3jk 21.3mn 39.8dj 1.8% 34.9In 692eg 5680gi 12.18ef
Hormozgan 5 ;e,» 73.2ik 29.1di 43.7aj 2.2ae 40.6bf 860bg 4720q 18.22be
Hamedan  luen 69.8KI 26.1il 41.3cj 2.32ae 37.1ik 768cg 5840fg 13.15df
BoyerAhmad
y_\@ly,) 80.9cg 23.6kn 38.9fj 2.04ce 39.3eh 736gd 5480jl 13.43df
Ahvaz  jlsal 87.5ab 31.9ad 37.4ij 2.31ae 40.1bg 812cg 4400r 18.45be
Yazd >3 75.6hi 30.3bg 43.8ai 2.28ae 41.4bc 928be 4280r 21.68ac
Mazand .
e 73.2ik 28.7dj 42.3bj 2422 38.4gi 904bf 5520ik 16.38cf
(S e}
Esfahan oo 83.9bc 29.3di 42.3bj 2.15be 43.6a 808cg 4640q 17.41be
YellowWhite
caly ok 78.2fh 25.1jm 40.1dj 2.05ce 39.8bh 740dg 3880st 19.07ad
Jiroftl3  Wede 83.2cd 29.8ch 39.4ej 2.3ae 43.7a 848hg 5720gh 14.83df
Oltan W, 80.9¢cg 26.3hl 46.9ae 2.1be 39.8bh 780cg 4920p 15.85cf
Darab2 vl 78.7eh 29.1di 40.4cj 2.65ac 41.1bd 1008bd 6240cd 16.15cf
Darabl \ol,b 73.3ik 33.6ac 41.3cj 2.38ae 37.1ik 1016bc 5440kl 18.68hd
Darabl4  y¥ol) 81.7cf 31.3ae 50.1ab 2.72ab 41.3be 1360a 5800fh 23.45ab
SafiAbadl
\I— . 89.8a 33.7ab 43.1aj 2.1be 40.9bf 896bf 5080np 17.64be
Ul oo
Golpayegan .58 80.6¢cg 29.5di 45.1ah 1.98de 41.7ab 784cqg 5440kl 14.41df
Varamin = .l 78.4eh 27.5fk 39.7dj 2.66ac 39.4dh 924be 5120no 18.05be
YekehSeud
i; o 81.5cf 31.42e 45.9af 258ad  412bf  1124ab 67732 16.59bg
Shaban L 73.5ij 31.1af 45.8ag 2.6ad 39.2fh 1127ab 4307r 26.17a

)5 gyl ime BB S5 b o yd gy Jless] paws j3 SSI (yg0il bawgs ygia 50 S yiidie g ) sl nSSle
Means in each column and for each treatment, followed by a similar letter(s) are not significantly different at 5% of probability level,
using Duncan’s Multiple Range Test.
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Masw oo )8 slaasls slaw b ()b dme g Coto (Siuen 3)Slos
(Padmavathi and  5)l> by Jlia 459 5 aa O JowS
S (Suwed o ps s wlel , Thangavelu, 1996)
9 B9 5> JousS 23 &l Yl 59 Clio (S )3 (g
P b me § Cute  Siuad a5 2)Slos b JouwaS 10 aily sl
.(Shahrabi et al., 2013) cuils 3939 3o yd ) e
(SHD da S0 gl (sLagadlid bl 3 sais alB ) (b))
IMP (598 bt Jamwrgio s i — Y

3Skes (3Sika Gal33l cngn Voano a5l cul (sl e 5
Vodgte @ deg b aaS e BB e g (A5 Lulyd 93 a0
g Onpnde (VAOY) W Ol jlas ol 3Sdas (559000 bawgie
ol 3l 1) lade o pies” () s g 655 e e il
» P pB) QB iy lie Jlas N5 el olSa RSl
Lulyd 39 5 53 o8 li)) S bl 15 el (i bl
bulyd )3 ladd o5 (oB)l b )l (oYL 3 Sloe (GBS (g 9 A5
ol e sl ) Wyl oYL o Sles il el b LS
3fdes (Sas 15 bulyd > o5 obewis pin S ly MP
.(Fernandez, 1992) uib o canlio oyl diiS o 3dg5 oYL
Iy MP asls (Naeimi et al., 2008) ) Sen 5 (o 4> S|
@ Joxe g Jpaze n oY LS clp awle jle
(Sio-se  )Ken 5 03y dwg aw Bd)S Byme yd Siis
Gy Sy MP asls a5” w5 4i)155 Mardeh et al., 2006)
ORS b &)l 033l (Suts G5 b v e Qb
kS A g GBS (gl Laulpd )3 3 Sles s BB 5 0395 305
il ol
GMP owiid u&ilbe ad Wi -Y

SSE o8 MP asls | awlie » GMP asls
e (GBS e g OIS Lulyd 90 a0 &) alacuiy)
Woohb Hleg Ve Jods 4 dsg bacuih amled 1) Wyl oYL
OryieS (AOA/DFY) liaSl Jlas 9 GMP (i (VWAQ/YOY)
@ Jood lapadls (guyp b e (imggy 5> )l 1) ke
8) 9 J$35> e 395 a5 K38 ol oS glacnY ) (Suis
STI 3 HARM MP GMP (sl asls bl 5 Jsdjo
(Golestani and  wus Cbwl Sus a4 Jooxe slacaisds
PYY Cwig; i ol K> adss > Pakniat, 2007)
Ssca; STl 5 Y1 (MP GMP cla jasls ol 5 Jlo o3
(Boureima et al., 2016) sl o (Suis 4 Joodie cuies]

& Conl cle pl 4 Cuiby jedls b we gl e dayl,

Sflas I Si &) wg gyl LialS L ol ply o aialy Ad) (g9,
adl &S 208 o ciiby adls Gl el (b o SSiglgn
Wil et Wilgy ol 2bj a3 Sles ials cde 4 i3l oyl
P95 9 odd oligS ol (odug) M) 0)9> (St 5 kalpd
a5 Slee ol ol sl ol bl SRS g 53 JgenS
2 b ol Wil e a0 JewS ol ials jl Lsb &
2R Sl e Gl Al e b5 58 g S
Gib 1y oaS ol id a0 Shee dlpl (Sis i5 blys
Sojolon 3,8dee ialS el oS i8] (Sis i S e
ol L1 e o )8 U cod 1) a3 Slas eSS 33)5 o
daly 3y50 0 b o Gl culiby adls « Siglan 3 Sles
o2 gyl A5 Ggd baalpd )3 (g )3 JpuS 2las L 5 Shos
Ofey doyd 5 il 5 Slee « Sy pdaw ilylia 50 b og b me
oS byl 0 it il b e pE g e Suwed
5 48l JouuS dlaad gy 10 JounS dlawi b &g glis)l S
(g > Al ol g by gne g (e (Stuwod dlgn Olise
Moigine pé g (o (Stused (19) 22> g 3o Sy o
W)l (Siumed S g}y, .(Khammar, 2007) b L
(Farahbakhsh and 54 > sxe pe 5 e &b i 555 b
03,5 JiylS oldise (S5 (slaslllas jo .Farahbakhsh, 2014)
g e (Siumed 3,Slos g oli)) o (SiS S bls
ibgs ) et ((Askari et al., 2016) 5l deg by gxe
e (e €9y Juoyd g 4l 3)Slas b glas)) a8 05,8 o lsie
Cadld G pxe g e (Siued &l Jlia 5e b gyl bxe juE o
eyl Koo (gladlas y> .(Lalpantluangi and Pankaj, 2018)
R 9 e (Shuwed gy doyd g JousS > 4l ol L
» .(Bharathi and Vivekanandan, 2009) cuils (gl jixe
5 Cudo (Simmod & 38 15 45" Wdges )55 ylakee Likgh
(Kathiresan and Gnanamurthy, 5,ls 5,Slee b (gl ixe
Jhad 93 > JouS Cuigi Y8 (59, &S 500 (slasllles > .2000)
SNiansad ¢ Juad g3 2 5> a5 Ndged pMlel Dy 18 )S &g 2y
Go S 0,Slas b Wiy 50 JowS S o ()b Gxe g Cue
L s dasp » (Kandasamy et al., 1990) )b 355
&S K390 (St lagl Wy Voo g aouS W VO adlae
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Table 8- Correlation coefficients between grain yield and yield traits of sesame genotypes under non-stress conditions

©lie 1 2 3 4 5 6 78
Traits
1 Plant height
JgusS Slass 0.086™ 1
2 Number of capsules
JgumS 4 &l dlas "
3 Number of seeds per 0.106™ 0.504 1
capsule
I3 5152 09 0145  0.686™  0.367° 1
4 1000-seed weight
G922y 0.157" 07717 06407  0.679™ 1
5 Qil (%)
&”’J 5 °’S"'_°‘ 0.264™  0.224™  0.304"™  0.299™  0.495" 1
6 Biological Yield
Gl pad Lo -0.030™ 06327  0409°  0.6027 0399  -0.414" 1
7 Harvest index
W 2, 8les 0.121™ 08267 06527 0.826" 07547 0228® 0787 1
8 Grain yield

WAdb o dopd N 5 0 e )3 I e g b xe pis Cupd w9 % NS
ns: Non-significant, * and **: Significant at 5% and 1% probability levels, respectively.

O gl s Lo 928 (Slacaigi) 3 Sles Olho 93 Shes (yle (Sumsod Gl o -4 oo
Table 9- Correlation coefficients between grain yield and yield traits of sesame genotypes under stress conditions

ula.m 1 2 3 4 5 6 7 8
Traits
olS glés 1
1 Plant height
JMQL\&; 0_04ns 1
2 Number of capsules
JgmnS 4 &l dlaws -
3 Number of seeds per -0.076™  0.452 1
capsule
I3 5152 09 0107 0595™  0.201™ 1
4 1000-seed weight
09y 22,3 0.101"™  0.6717 04657  0.4477 1
5 Qil (%)
S 5lsn 2 Shos 0042  0.342° 0279 0237  0.196™ 1
6 Biological Yield
Coslayy oL -0.195®  0.385"  0.295™ 05477  0.286™  -0.512" 1
7 Harvest index
<12 3 Slos -0.145"  0.746™ 0573  0.833™ 0530 0.3317 0630 1

8 Grain yield

Wbl o do)d ) 5 0 maw )3 I e g b Sxe pis Cud i i g % NS
ns: Non-significant,* and **: Significant at 5% and 1% probability levels, respectively.
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Table 10- Comparison of different drought tolerance indices for sesame genotypes

PR R s DT s N s
Genotypes ewi g 09 e i bumo 390 oNke oo @ Comls SR i
o o MP o ToL - STI
Yp(kg.ha')  Ys(kg.ha?) GMP SSI

Pakistan oSy 1184 624 904 859.5441 560 1.078829 0.315251
Sabzevar piryom 1604 876 1240 1185.371 728 1.035245 0.599555
Afghanistan kbl 1192 644 918 876.1552 548 1.048625 0.327554
Dashtestan2 v sy 1860 1120 1490 1443.329 740 0.907475 0.888897
Dashtestan5 = & lciss 1500 756 1128 1064.894 744 1.131352 0.483875
Ts3 S5 ol S 1372 768 1070 1026.497 604 1.004151 0.44961
Khorasan ol 1856 1020 1438 1375.907 836 1.027411 0.80779
Kordistan OliwwdyS 1176 672 924 888.9724 504 0.977551 0.337207
Shiraz s 1448 892 1170 1136.493 556 0.875835 0.55113
Kerman ok 1380 748 1064 1015.992 632 1.04461 0.440455
Bushehr By 1368 764 1066 1022.327 604 1.007087 0.445964
Gorgan o85S 1484 852 1168 1124.441 632 0.971403 0.539503
Markazi 3 3% 1148 660 904 870.4482 488 0.969603 0.3233

llam ] 1324 692 1008 957.1875 632 1.088793 0.390944
Hormozgan OB ey 1388 860 1124 1092.557 528 0.867682 0.509341
Hamedan Olden 1468 768 1118 1061.802 700 1.087647 0.481069
BoyerAhmad  seslys 1228 736 982 950.6882 492 0.913867 0.385653
Ahvaz 5l 1372 812 1092 1055.492 560 0.931001 0.475369
Yazd Y 1868 928 1398 1316.626 940 1.147802 0.739683
Mazandaran oyl 1660 904 1282 1225.006 756 1.038795 0.64032
Esfahan Oledol 1520 808 1164 1108.224 712 1.068446 0.524053
YellowWhite <oy ol 1248 740 994 960.9995 508 0.928464 0.394064
Jiroftl3 Wes s 1624 848 1236 1173.521 776 1.089913 0.587628
Oltan oWl 1384 780 1082 1039 604 0.995444 0.460629
Darab2 Yol 1780 1008 1394 1339.492 772 0.989267 0.765598
Darabl Yol 1624 1016 1320 1284517 608 0.853952 0.704045
Darab14 VYol 2344 1360 1852 1785.452 984 0.957533 1.360245
SafiAbadl Vbl ao 1696 896 1296 1232.727 800 1.075921 0.648417
Golpayegan oLls 1396 784 1090 1046.166 612 0.999959 0.467006
Varamin Olys 1372 924 1148 1125.934 448 0.744801 0.540937
YekehSeud dgrw 4S5, 2061 1124 1592.5 1522.026 937 1.036997 0.988473
Shaban Ol 2059 1127 1593 1523.316 932 1.032466 0.99015

Mean Sl 1530.875 859.7083
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Figure 1- Three-dimensional graph of STI, YS, YP
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Table 11- Correlation coefficient between tolerance indices with seed yield in normal (YP) and stress condition (YS)

Traitselw 1 2 3 4 > ° !
O O baee 3 3,8l 1
1YP
S 0 ke 20 Slee g g gagr 1
2YS
1300 bawsio el 0.992" 0974 1
3MP
R 0.984” 0984~  0.999™ 1
4 GMP
Joos ool 0919 0724 0861”7 08357 1
5TOL
e ?;g;r ol 0.140™  -0.211™  0.013® 0.036™ 0.515" 1
J?Z{},m o= 0977”0979 09927 0994 0826  -0.035" 1

Wb o Jopd V5 0 e )3 I e g b dxe ple Cui g s g % NS
ns: Non-significant * and **: Significant at 5% and 1% probability levels, respectively.
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Table 12- Eigenvalues, variance, cumulative percentages, and eigenvectors associated to the principal components in sesame
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1 5.66 80.85 80.85 0.414 0.403 0.417 0.416 0.38 -0.0164 0.418
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Figure 2- Drawing bi-plot based on first and second components for 32 sesame genotypes
(1- Pakistan, 2- Sabzevar, 3- Afghanistan, 4- Dashtestan2, 5- Dashtestan5, 6- Ts3, 7- Khorasan, 8- Kordistan, 9- Shiraz, 10-
Kerman, 11- Bushehr, 12- Gorgan, 13- Markazi, 14- llam, 15- Hormozgan, 16- Hamedan, 17- BoyerAhmad, 18- Ahvaz, 19-
Yazd, 20- Mazandaran, 21- Esfahan, 22- YellowWhite, 23- Jiroft13, 24- Oltan, 25-Darab2, 26- Darabl, 27- Darab14, 28-
SafiAbadl, 29- Golpayegan, 30- Varamin, 31- YekehSeud, 32- Shaban)
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Figure 3- Dendrogram of measured traits means for 32 sesame genotypes by using the Ward method
(1- Pakistan, 2- Sabzevar, 3- Afghanistan, 4- Dashtestan2, 5- Dashtestan5, 6- Ts3, 7- Khorasan, 8- Kordistan, 9- Shiraz, 10-
Kerman, 11- Bushehr, 12- Gorgan, 13- Markazi, 14- llam, 15- Hormozgan, 16- Hamedan, 17- BoyerAhmad, 18- Ahvaz, 19-
Yazd, 20- Mazandaran, 21- Esfahan, 22- YellowWhite, 23- Jiroft13, 24- Oltan, 25-Darab2, 26- Darabl, 27- Darab14, 28-
SafiAbadl, 29- Golpayegan, 30- Varamin, 31- YekehSeud, 32- Shaban)
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Introduction

Sesame is one of the oldest crops. Ethiopia is commonly accepted as the origin of domestic sesame. Sesame

is a diploid (2n = 26) plant that grows as a bush. Sesame has a special place among oil plants due to its high oil
content and quality as well as its high oil durability. Drought stress is a condition that cells and tissues are in a
state where their inflammation is incomplete. In other words, dehydration occurs when the amount of
transpiration exceeds the amount of water absorbed. Drought is one of the most important causes of declining
agricultural productivity worldwide. Drought has destructive and detrimental effects on different stages of plant
growth and reduces yield and yield components in sesame genotypes. Due to the serious problem of limited
water resources and drought and its effect on yield reduction, this study to evaluate drought tolerance of sesame
genotypes based on tolerance indices to identify and group sensitive, tolerant and resistant genotypes and select
resistant genotypes and identify correlations of related traits. Drought tolerance was performed through field
studies.

Materials and Methods

In order to evaluate the genetic diversity of different sesame genotypes under non-stress and drought stress
conditions, an Augmented design was conducted in three blocks on 32 genotypes in the southeastern fields of
Bojnourd in 2018. Genotypes used were obtained from Karaj Seed and Plant Breeding Research Institute in the
amount of 1.5 grams per sample. In this experiment, one plot of land was allocated to the drought stress
environment and the other to the stress-free environment. The distance between these two environments was
considered to be five meters so that the humidity of the two adjacent environments did not affect each other.
With the onset of stress flowering on the target medium, application and irrigation of the dry stress plot based on
200 mm and the non-stress plot based on 100 mm evaporation from the pan was performed. Cumulative
evaporation from the pan determined the arrival time of irrigation in each of the environments. SAS PLUS
software for calculating variance analysis, principal component analysis and mean comparison, S-PLUS
software for drawing 3D and bipod diagrams, SPSS software for calculating the correlation of traits and
correlation of tolerance indices and cluster tolerance analysis, respectively, from EXCEL Action was taken.

Results and Discussion

The studied genotypes showed a significant difference at the level of 1% probability in terms of traits
measured under non-stress and drought stress conditions, which indicated genetic diversity and the possibility of
selecting drought tolerant genotypes. Darab 14 genotype with 2344 kg.ha™ had the highest grain yield and the
Markazi genotype with 1148 kg.ha™ had the lowest grain yield in non-stress conditions. Under drought stress
conditions, Darab 14 genotype with 1360 kg.ha™ had the highest grain yield which showed a 58% decrease
compared to non-stress conditions. Also, the lowest grain yield was observed in Pakistani genotype with 624
kg.ha*, which was 53% less than non-stress conditions. Based on the results, Darab 14 genotype showed the
highest values of MP, GMP, TOL and STI tolerance indices and the correlation analysis between yield under
stress and non stress conditions with drought tolerance indices also showed that STI, GMP, MP and TOL indices
the most suitable indices are for screening sesame genotype. Using three-dimensional diagrams of YS, YP and
STI, the genotypes were divided into two groups A and C under drought stress conditions. In order to investigate
the correlation between different agronomic traits in comparing the grain yield of genotypes and determine their
relationships, a simple correlation was calculated in both non-stress and drought stress environments, which
showed a positive and significant correlation between yield and yield components in both conditions.

Conclusions
This study showed that comparison genotypes significant differences in terms of measurable traits in non-
stress and drought stress conditions. Using MP, GMP, TOL, SSI and STI indices, genotypes can be separated to
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a large extent based on stress tolerance. Based on these indices and considering the performance in two
environmental conditions Darab 14, Shaban and Yekehsaud is were identified as the most tolerant.
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