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Background and Objectives: Given that agriculture in Iran is the
largest consumer of water resources, reducing water availability due to
climate change is the most significant limiting factor for agricultural
production. Therefore, increasing water productivity and optimising
these limited water resources are essential. Considering the constraints
on water resources, especially during the summer when sesame
cultivation and growth occur in the country, it is necessary to conduct
practical studies on optimal water use in sesame farming and the
possibility of replacing native varieties and old cultivars with new ones.
Hence, it is hypothesised that introducing sesame varieties and lines
through reduced plant access to water (increasing irrigation intervals or
accelerating irrigation cut-off at the end of the growth period) can
achieve greater water use efficiency with minimal seed and oil yield
losses. The present research was designed and implemented to address
this hypothesis.

Materials and Methods: The experiment was conducted over two
years, 2022 and 2023, at the research farm of the Seed and Plant
Improvement Institute, located in Alborz Province, Karaj. The
experiment investigated the effect of irrigation intervals, including
irrigation after consuming 40% (full irrigation) and 80% (deficit
irrigation) of available soil moisture, and the timing of the last irrigation,
including irrigation cut-off at the beginning of flowering, irrigation cut-
off at the beginning of capsule formation, and irrigation cut-off during
mid-capsule formation, on the yield, yield components, oil percentage,
and water use efficiency of two sesame genotypes, Ultan and Sesame
Line 2. The experiment was laid out in a split-split-plot design
(treatment of irrigation intervals as the main plot, the time of the last
irrigation as the sub-plot and the genotype as the sub-sub-plot) within
randomised complete blocks with three replications. Compound data
analysis assuming the random effect of year and using the GLM
procedure in SAS software was employed. To compare the means of
main effects, LSD test (means statement) was conducted at a 5%
significance level, and in case of significant interaction effects, slicing
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and comparison were performed using the Ismeans procedure (slice and
pdiff statements).

Results: Results showed that, in both genotypes, irrigation cut-off at the
beginning of capsule formation compared to mid-capsule formation had
no significant effect on the number of capsules per plant under full
irrigation conditions. The results showed that under full irrigation
conditions, there was no significant difference in grain yield between the
two irrigation cut-off timings (early and mid-capsule formation). In
other words, continuing irrigation after the early stage of capsule
formation did not increase sesame grain yield. Additionally, results
revealed that although the yield of both genotypes was approximately
equal under full irrigation conditions (871 and 890 kg per hecta,
respectively, in Oltan and Line 2), the yield of Line 2 was 51% higher
than Ultan under deficit irrigation conditions. In Ultan, accelerating
irrigation cut-off was accompanied by significantly reducing water use
efficiency. In contrast, in Line 2, irrigation cutoff at the early stage of
capsule formation not only did not decrease water use efficiency but also
insignificantly increased it. In conclusion, it can be inferred that by
substituting native masses and old varieties with new varieties and lines
in sesame cultivation, savings in water consumption can be achieved,
increasing water use efficiency in sesame farming while preventing
yield reduction.

Conclusion: In general, it can be concluded that in low irrigation
conditions, postponing the time of cutting irrigation until the mid-
capsule formation and in full irrigation conditions, cutting off irrigation
at the beginning of capsule formation can be a suitable management for
sesame production. Also, the replacement of newer cultivars, including
the line 2, can be effective in increasing the yield and efficiency of water
consumption in sesame cultivation.
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Production Journal, 17 (3), 65-84.

© The Author(s). DOI: 10.22069/ejcp.2024.22524.2632
o Publisher: Gorgan University of Agricultural Sciences and Natural Resources

"



N o533 GLal a g i
L, J

/ \ Yoo A¥rax: ole LLD AT
Bz Yoo A-YERT 1 Cig mIl LS SO A

Olyah SLG pikual g il pyle Gandl

WS SLewigi o Shos w5 T alid loj g 5 WT Jolgd wili

Fdal 3o m T g 5 565 T (g gt Wl Y sl s
m.gholamhoseini@areeo.ac.ir sl ) ! TS S s s il wlidss dlesle ol s Il ag s Ul ik a5 Sustl
sadollahmansouri@yahoo.com: 4tL|, « ! TS S sy s il wlidss dlesle oo s Il ag s Ul Sliios des e sl
frzshariati@gmail.com:asCL/, Ol ) S «S3sMES s s Sl el Olosle Gy 5 I g s ol i a5 Sbabeal
hormoz.asadi3@gmail.com:«Lb 1, ol ! TS IS s s Sl el Olosle b s I 4 s ol Sl Anns 50 St

oS> Jle Sl

o b Sl a5l ey B e L (5555LS i Ol al s Gl 1 i 5 Al s gy
ool S 5 36 O eal EalS T e Jlasd 4 Of sliSG - me op Sedes ot Toels JoB
wp o3lizal 5 T (S0 Gl Cplply ol (ol DIA 5 oS3 sk folo o S0
ol e 53 Cungdome dls B s b d e B (s s ol 3sdoe e nl
sy ol SIS 53 dowiS il 5 bl (IS Olo oS Ol o s Lo pasi
5 Sbess sl Ol 5 A ol s Ol angr B s s o st 3 31
35 sy as b onl pl gy 28 S se (63,8 Gl i pUI L e 5 pG | VERTINYY 3l s s
S (g GRS Gu b S S (e S 3 ol s pl o 3 Ol e TV AR B0
(W )55 Ll 53 (ol 035 wad o3 w3 b s oll o Sles Joolsp 153D ST
ke s ol s (i O G rme LS @b, 5 4l s Ses [2aS Blas L

C"""“’“‘J"‘ﬁf‘k}"al}gﬂ‘hjﬁ

CJU.:E;J w}e W;AJJ"T! &3 > \i'Y} Ve Jl_ij)J Jﬁlﬁj]iﬁjv})}:‘y

5 (S bl

Jeolsd sled 1 bl pl sl | CJS Gl Ol o @U ok s 4 s CM\ > Shas 513l

o Sl 5 (ol (L) eslinal JB osby dos 80 e Sl e sl Jold L Eas o

s Jols LT 2T alad Oley 5 ((5lel o) eslizal BB Cusboy do s Ar B an S s 38 kes

23S Lol 3 ol @b 5 asd smS sl 3 LT W AS ltl 53 5L =l ;b:
Sol

LS 55 53 2l Gpme LIS 5 253 Shes 5 dsys o Shee sl 53 Shas
oo s oSl 38 B ey se Ao B me Sos 53 5 Ol G55 Jels
Jolo ol 2T alad Oles sl bale (5Ll ol b sla) sdis & 5L e S
DS b (sl JolS slacs b il b B s (23 o 8 Jolo @i 5 (23
way 3leslinal bs Jlo dslar 31 55 L laesls S e a5 51 Jiulasl cpl o o ||
oS LSD 05051 5l ool Ol 31 Kk aslie (sl A5 3Lzl SAS i3l 5 53 GLM

1y



wu.aj JA>JAJJ" ‘JJU_ZA J.Tl O)ﬁ )])L;'\.’u Q)j‘,a BLIS] Ju,d).) @‘ JL«S>‘ C]a.m B (means
123 8 olonil (pdiff 5 slice (slae I S) Ismeans O30 Sl eslizad U ey Kol

balie 3 a3d S Blsl > ol wad (s 53 53 58 53 oS 33 0L il tlaasily
23 eead (LN & g 53 IS 3l (ol e ST S (ol Bl s O Ll
I3 e sl asd g Laulsl 5 ksl 53 Ol @b jlas 53 o oS LT Lyl
s 830 5S bl 5 e oLl aalsl s oyl i edalin 4ils 3 Shes Ll )
2GS 53 s Shes & 315 DL il (ol eslle 3y S Wil 3 Shas 158 5
o5 Ol 055 5 o S8 o 0SS A S AVY) il Ly 5 JulS (sl el 2
S ey Ol 035 51 4055 0V B Y oyl U s Shas @Lﬁi(,s@\f:ﬁgj(r osla
STl 2 ol s O e LIS s me 2805 L oL e 55w S Ol 035 s
e e € 0T bl baslie 53 asd S Ll 5o é)l.;.ﬂda_—e Yol U s

A3 0T Bl o ge (ls me b sbas I ol 2alS | OF G s

a3 o3 Gass (ol oS Ll 3 03 4 54 B S i §peme 53 1SS o
L5 e A3 S M 53 OF @l LelS (Tl 53 5 asd g Lol B (5L
2 ol ez Sl Fe (Bl Sl e Sl daS S Sl e S e
e oS el s ol Gy o 55 Shes (5l s K15 o ¥ oslad b yme o

st

ﬂ@gda;ouj,@gynng‘u VBT e cgbanl 303 ¢t b talldans (5 gtz ¢ uneslls oLl
A0-AL ()WY ol OlalS U sr alms deS lac 55 5 ,Shes

013 DOI: 10.22069/ejcp.2024.22524.2632
OB ks © wEs b C’L'“ ERUSTY Y (J'L‘ ol Ll

A



O)Son g amsmolle oo [ 2o sraigij 3, e (5 kel @B loj 9 (5l Juolgd 5T

ol s bd cul basgls ol w0 s
S Okl b 3 Lot T silin 53 S ons
5528 53 doeS Clls 5 cils (cllS Ol
)sgiwqweﬁfj&ﬁ:)\buuﬁ
5 o ey Sl Ol 5 amS coel s
S8 Gl i pBI L a5 L1
(YeVe) LS 5 06, ) pen )3 5,8 Syo
ey Ay A e o ui 35S 4S L3S ElS
oeals s a1 olS ol s Slas Wlg o deS
00 b g &g 5 JseS sl U:Als,‘uﬁtu;)\
ol addlls s Blie 53 (M) ey JE Ao s
(5 Ja gt sl ax S| as sl oL (YY)
als s Shas Js ol o a8 S ) sl
53 (A) b nals s Siis bl ks s
e oS Yoy e) 0L 5 Ol Ja_...)SASu;LE;J
45:|>ul_..:..:@l:“.,k_.z<al>u\.\>h59.ﬁj_,)cﬁb)
Gluails al o 5l i allS e e s i S
4 ol gbar—ul il gl 55 5 oy
oley s colea O00) Wsls ol gla,las
Qw\wd\bﬁ&&ﬁhﬁipﬁjﬁb
5 s () A5k anils Cpenl (55 Sl o3l
2l ol b RIS A 3 (T ) s
Sloles slw 3 a8 L S a8 S s Slas
53 6okl Lb 53) dald bl b aslie 55 b
53O0 Sdl als iy glapll s (anis
) g 5 (ain 3 okl DL Q) wlle i
S Sdes 5 (Guls gme ralS (atas g5 s skl L
Ldd 2 bl S s flie pa LS sl Wl
Loals 5 Shae (amia 4w 55 bl Ll ) S
PR Sasn plals A e (ol e 1S
S 3 Slacpl 5 el 5o Ol o oS (5,8l L
Sl oS s (RIS G b ) S pme

Oy 3 s b s bl o Sl Jolss 2l

By

Aodko
PRPOr-INRCH K Y N P P b5 035,
S Pls s ek sl S1 of s 8
sy S Sl Gl gl 5 e S
w8 )3 OISl 5 OS5 Sl (ol
3 Gt Ul ol ol 55 Sl S 01l
5 S e é\}a}gié\)\z LQT%)'\ Lo ys A0
S doss Y Gl el o g S el S
S &S g 3 il s s Ol s &b
Sl onls gl 555 3 1) Oler Camar 5l As s
G pae b ($3u0l3S iy Ol s bl 5100
Sl oS e oy Fodas (T b Sl o 51 iy
3l Ol enlp J2alS (Y)W e sle—i w
SIS 5 ediSgdome lale 1 S edlBl Dl i
oslizal 5 Ol (g0 il pl b ol ol
oy o i (G55 0 ol 35dous sl nl 3w
Shy s Coeal 4 ax g b s S b
oo 5 gl A bl QU S Ol gen
SF50 O sk o s SOl S Al Sl
gl ans 53 03 1S Slido (F) 508 5L 5,50
Sladls o 53 Sl e (GHs b S, sladls
S e 18 5l (Sesamum indicum L.) do<S « 255,
Jdsa Oler ol o 3 aS cul 2o, ladls
L Shs o shexr Sl ol pate las )8
gl Ol 2T G L(8) 553 e i8S OT ks
Y 5ol (ool Yo VY Jlu s Ol o deS &S
5 O s 4 S35 A Ol 5 S Ok
CiS e Y Jl 50 (0) cil eds 5158
£ 4 ooy )5 L LS i £ Ol 5l s uS

(V) ol ol 50 5 5 la
s (S apslie olS Olge 4 dS 4 S
SIS Lo b i i ol al 53 Ll ) 545
ol b Sy alaly opdll s Shee Sos el



VLYY D)Loa.s dY 8,9 c‘;ﬂ)} ‘_,Léb.f .\AJQS

EA 5 a3 Y0 JLlar Olae b 2 S 55 &8l5
St Jsb s e 0Y 5 Jld e b
Sl S Al =l Lu.scla“)'\):,a\\‘\‘?’ Cu;)\,
2l glaesls 5 Siolesl gl Jlw 55 53) euldl
55 bl gl ik S (W Vo

el 0 1) (V) s

S b (A 0y el s ol 058 plas
Ol Gae LIS @iy, 5wl 5 Sas zalS

g, 9 3190
a3 VEY s VEY Jl g s bl
200 J BLELANS o

Od s g g s plheol Dl e e

b3l sl adlaio (o Blu Y0 60 Gas) (S 5 ol sa S50 ) Jootr
Table 1. Climatic and soil (depth of 0 to 30 cm) characteristics of study area
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Table 3. Amount of water used (m® ha'!) in experimental treatments
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Figure 1- Slicing and mean comparison of AXBxC interaction on number of capsule in plant of sesame. In
each group of irrigation intervals treatment, means with the same letter are not significantly different (p <
0.05). For information about the treatments (A1, A2; B1, B2, B3), refer to the subtitle of Table 5. The error
bars are the standard deviation.
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Figure 2- Slicing and mean comparison of AxBxC interaction on number of seed in capsule of sesame. In
each group of irrigation intervals treatment, means with the same letter are not significantly different (p <
0.05). For information about the treatments (A1, A2; B1, B2, B3), refer to the subtitle of Table 5. The error
bars are the standard deviation.
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Figure 3- Slicing and mean comparison of AxC interaction on 1000-seed weight of sesame. In each group
of irrigation intervals treatment, means with the same letter are not significantly different (p < 0.05). For
information about the treatments (A1, A2), refer to the subtitle of Table 5. The error bars are the standard

deviation.
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Figure 4- Slicing and mean comparison of AxB interaction on seed yield of sesame. In each group of
irrigation treatment, means with the same letter are not significantly different (p < 0.05). For information
about the treatments (B1, B2, B3), refer to the subtitle of Table 5. The error bars are the standard deviation.
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Figure 5- Slicing and mean comparison of AxC interaction on seed yield of sesame. In each genotype,

means with the same letter are not significantly different (p < 0.05). For information about the treatments
(A1, A2), refer to the subtitle of Table 5. The error bars are the standard deviation.
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Figure 6- Slicing and mean comparison of AxC interaction on seed yield of sesame. In each genotype,
means with the same letter are not significantly different (p < 0.05). For information about the treatments
(B1, B2, B3), refer to the subtitle of Table 5. The error bars are the standard deviation.
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Figure 7- Slicing and mean comparison of AxC interaction on water use efficiency of sesame. In each

genotype, means with the same letter are not significantly different (p < 0.05). For information about the

treatments (A1, A2), refer to the subtitle of Table 5. The error bars are the standard deviation.
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Figure 8- Slicing and mean comparison of BxC interaction on water use efficiency of sesame. In each
genotype, means with the same letter are not significantly different (p < 0.05). For information about the
treatments (B1, B2, B3), refer to the subtitle of Table 5. The error bars are the standard deviation.
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Figure 9- Slicing and mean comparison of AxC interaction on oil yield of sesame. In each genotype, means
with the same letter are not significantly different (p < 0.05). For information about the treatments (Al,
A2), refer to the subtitle of Table 5. The error bars are the standard deviation.
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