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ABSTRACT
To evaluate the relationship between traits and response of sesame cultivars in terms of quantitative and
qualitative yields and water use efficiency to different irrigation regimes (full and low irrigation
conditions), a split plot field experiment was based on randomized complete block design with three
replications in 2016. In this experiment, two factors including irrigation regimes (main factor) and sesame
cultivars (sub factor) were examined. Irrigation regimes in two levels, including irrigation after depletion
of 40% and 80% of soil available water (full and low irrigation, respectively) in the main plots and six
sesame cultivars in sub plots were considered. The results showed that low irrigation stress reduced most
of the traits (except grain protein percentage and water use efficiency). Among the studied traits under
low irrigation condition, grain yield and nitrogen use efficiency showed the highest reduction (60%) and
among the studied cultivars, Oltan and Dashtestan had the highest yield under the full irrigation
conditions. These cultivars also had the highest capsule number, number of grain per capsule, 1000-grain
weight and water and nitrogen use efficiency. None of the studied cultivars had desirable performance
under the low irrigation conditions. Under both full and low irrigation conditions, the oil percentage had a
positive and significant correlation with 1000-grain weight. Therefore, trying to increase the weight of the
grains can lead to produce cultivars with high oil percentage.
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Tablel. Soil physicochemical properties.

SP (%) EC (dS/m) pH TNV (%) O.C(%) TotalN (%) Clay (%) Silt(%) Sand (%)
36 222 7.24 10 0.58 0.06 27 49 24
Fe Zn Cu Mn B
Texture P (p.p.m K (p.p-m
®pm)  KOPM  ngkg)  (mghg)  (mgke)  (mgke) (mgke)
Clay loam 12.6 256 5.02 0.32 1.47 23.74 0.94
(son yye w8 pb)l Sleogas -V Jeux
Table 2. Properties of the studied cultivars.
Cultivars Introduction year Origin Branching Seed color 1000 grain weight (g)
Oltan 1999 Moghan local mass Several branches ~ Dark brown 29-34
Darabl 2009 Darab local mass Several branches  Light brown 3-34
Dashtestan 2 2006 Dashtestan local mass Several branches  Light brown 4
Naz Tak Shakheh 2001 Mazandaran local mass Single branch Cream 2.6-2.9
Yellow white 2006 Pakistsn local mass Several branches ~ Light cream 2.7-2.9
Halil 2013 Jiroft and Kahnuj local mass  Several branches Brown 34
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Table 3. Variance analysis of the of sesame cultivars traits.

Number

Plant Number of grains 100.0 Grain Grain oil Gml? Nitrogen Water use
S.0.V df . of grain . protein use ;

height per . yield percentage . efficiency

capsules weight percentage  efficiency
capsules

Replication 2 385™ 718.02 70.19™ 0.042 165775 6.26™ 14.53™ 16.42" 0.009™
Irrigation (I) 1 8525 4876" 3268" 2152° 7569835 128" 0.745™ 758" 0.078™
Error a 2 218 165 75.52 0.042 124203 5.85 14.57 12.34 0.0057
Cultivar (C) 5 252™ 866" 161" 0.845™ 374539 27.05™ 24.33" 37.59" 0.027"
IxC 5 102" 41" 30.29" 0.181™ 220080 224" 6.61 21.98™ 0.012"
Error b 20 132 96.21 50.66 0.038 7258 4.77 2 0.724 0.0007
C.V (%) 9.48 15.20 14.18 8.14 8 4.18 5.17 8 9.41

bl ge oy S g iy ezl haw jo s s g )l g pas Kl oS5 4 g F S
ns, * and ** indicate non-significant and significant at 5 % and 1 % of probability levels, respectively.
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Table 4. Mean comparisons of quantitative and qualitative traits of sesame affected by irrigation regimes
and cultivars.

Plant ~ Number of = Number 1000- Grain Grain oil Grain Nitrogen Water use
height capsules of grains grain yield percentage protein use efficiency
(cm) per weight (kg/ha) (%) percentage efficiency (kg/m®)
capsules (€9) (%) (kg/kg)
Irrigation
fu_ll . 137 a 76.16 a 59.72 a 2.67a 1522 a 54.08 a 27.18 a 1521 a 0.34a
1rrigation
LO.W . 106 b 52.88b 40.66 b 2.14b 604 b 50.29b 2747 a 6.03b 0.24a
1rrigation
Cultivar
Darab 1 123 ab 54.83 cd 44.16b  2.15cd 1091 b 55.6a 2548 ¢ 10.90 b 0.318 be
Dashtestan 2 126 ab 83.66a 51.83 ab 3.08a 1286 a 53.49 ab 2575¢ 12.86 a 0.362a
Halil 130 a 50.83 d 47.66b  2.26cd 607 ¢ 5030 ¢ 2632 ¢ 6.06 ¢ 0.169 d
Naze 112b 64.66 be 48.83b  2.36bc 1044 b 49.98 ¢ 30.65a 1043 b 0298 ¢
takshakhe
Oltan 120 ab 72.33 ab 59.5a 2.56b 1294 a 51.35be 28.8b 12.95a 0.338 ab
Yellow white  117ab  60.83bcd  49.16b 2.03d 1056 b 52.38 be 26.96 ¢ 10.55b 0292¢
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Means followed by the same letter(s) in the same column are not significantly different based on Duncan test (0=5%).
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Figure 1. Interaction effects of irrigation x cultivar on number of capsules (Means followed by the same
letter are not significantly different based on Duncan test (0=5%)).

Volylo o, 50 Lals cpl el JolS o bl bl o
(¥ JS2) 00 o)) ey 5l sy

5 (2007) Golestani & Pakniat  sla iag%
ouid Jleel b as” ols yLis (2011) Heidari ef al.
ol @l b oS e Gmals alls Sl s oS
Heathery Lgw olS ;o .cuils cillae §udss
090 0 (SES LT jg 45 Sgel odwlie (1993)
g Wl by 0)98 pad obsS s 4 (ol
oS cde @ a4 baljuey,s Jsl el
039 SR o (S feS Fwgid 5 S e
,5(2012) Mehrabi & Ehsanzadeh .o aales asls
08 Lk oSles 5 Sl Sleosar (v n
w2y B oS G S amti oS i o wS

Dy o dils Hlie 59 0 5Ll

als, 3 59
132 03 ool slel @ o )kl o8 Ll o
aails e i o ides 8l ials ws o Ve ails
S 5 B okl Ll o ¥ it o8,
Lulpd e calysh ) Shlo pB)l a4 ails e 54
JoS bl Lls s il slo glel o5
OreS 9 ¥ bl o8, 5l ails e (59 cn i
Losolel Sl 5l a8 sal cavsay Calgsh o3, 5l )]
gyl pre Dol Jda g asle ST L e
@ bgye als e (9 Gt (5 Ll o
a4 b Cao opl jlade peS o Vo licds
0 el o8 G o ol sl 5 ) ks 6|
ela S5 S5 s, s Jhe 0y ol
30 Sdo ol e pxe ralS cel a5 Jb o el
o oy sl g gl ¥ liazo O Ll o)



1000 grain weight

VOV VAR 5l ¥ 5,Les ) 8,50 ool oly; LS pske
3.5 a
3 [ bed b be
def cde
25 © of of of
fg
2
=0 h
1.5 — mFULL IRR
1 LOW IRR
0.5 |
0 T T T T T 1
Darab 1 Dashtestan 2 Halil Naz tak Oltan Yellow white
shakhe
cultivar

D3l S g3l ol oS yitie B S Bl (shls slaonSle) ails Jlia (39 2 085 5 s)lel Blie 1Y S
((0=7.0) 35,15 (5 o sxe (5 Lal
Figure 2. Interaction effects of irrigation X cultivar on 1000-grain weight (Means followed by the same
letter are not significantly different based on Duncan test (0=5%)).
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Figure 3- Interaction effects of irrigation X cultivar on grain yield (Means followed by the same letter are
not significantly different based on Duncan test (0=5%)).
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same letter are not significantly different based on Duncan test (a=5%)).
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letter are not significantly different based on Duncan test (0=5%)).
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Table 5. Correlation coefficients between studied traits under stress and non- stress conditions

. Plant Number of Nu‘?lber of 1000 grain Grain Grain oil Gralp

Traits height capsules grams per weight ield ercentage protein

& P capsules g Y P & percentage

Plant height 1 -0.254 0.228 -0.057 0.151 -0.023 0.642*
Number of capsules 0.460" 1 0.103 0.437 0.609™ 0.137 0.505"
Number of grains per capsules  -0.164 -0.093 1 0.246 0.563™ -0.174 -0.107
1000 grain weight 0.067 0.631" 0.186 1 0.423 0.547" 0.028
Grain yield 0.124 0.130 -0.016 0.067 1 0.285 0.080
Grain oil percentage 0.452 0.050 -0.209 -0.312 0.452 1 -0.085

Grain protein percentage -0.502" 0.298 0.361 0.102 -0.496" 0.645™ 1

OIS g G (g K 0 (Sied i 4 Jgaz S8 ol g Y cwed

W P T v P I “WOR KOS PO COWON SV JL PURE
The top and bottom of table diameter are the correlations under the non- stress and stress conditions, respectively.
*and **: significant at 5 % and 1 % of probability levels, respectively.
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