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Table 1. Geographical coordinates, climatic and soil properties for Karaj and Mashhad

e 31 gl SUL b e Ol b 55 Les S0l

(o) bys (1 5 L) GIF o)
wblas db LUlas s Elevation above Mean annual Mean temperature in
Location o<  Longitude Latitude sea level (m)  temperature (°C) summer season (°C)
Karaj =S  52°00 '35° 48 1323 14 24
Mashhad ag:e  59° 36 '36° 17 1150 15.3 25
Table 1. Continued. =Y Jsdo aalsl
S5k S Jab 53 Sl ik
o) UL o) Oass S JTaske
Average annual  Average precipitation Hless S S il (e y3)
precipitation in summer season Characteristics and Soil Soil organic
Location o5 (mm) (mm) type of climate texture matter (%)
) 5 5 oS la Ol e
K 250 6 3 058
oy 2 Dry and hot summers (Bsk)  Clay loam
Mashhad ;- 256 4 5 5 s el sl g

Dry and hot summers (Bsk)  Silty loam
YU e s S sla S s Sl oki s (RAZIEH, 2020) 8- o8 ool iy s i) ool o8l g5 5 58 S 58
Al ol S (5 e g
The characteristics and type of the climate were determined based on the Koppen-Geiger climate
classification method (Raziei, 2020). The soil properties are for 0 to 30 cm depth.
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Table 2. Characteristics of the shattering tolerant sesame genotype

(Gao) Ly 095 dob

G55 sl oS e Growing o ls Sk e,
Genotype Origin Company  duration (day) Branching Seed color
& T S s o oS
529 United State  Sesaco 130+10 Multi-branching Light cream
Table 2. Continued =Y J s aalsl
s 5 Shas 5 SKka oS plisl §ls 5158 055
(J&AJ)C;}\:{) (P@Lﬂ) (r)f) M\J&})M)J JILJAJJQ’TJ **)¢Ju>yu
Mean seed yield Plant height 1000-seed Seed oil Shattering Seed retention
(kg ha't) (cm) weight (g) content tolerant index (TIKETO)
1100450 13715 2.39+0.1 50+2 + 776

(Sadeghi Garmaroodi et al., 2023) of,Kes 5 635,k 5 Sslo ™
FE e a5 Asl e e Cta B a1 0T 35 58 5 Col s g 0353 5y S 58 SOl sl oy PF
el &1 5y 4 J S s Conglie s dias LS ASL
** This index indicates the ability of the seed retention inside capsules, and each digit varies from
zero to eight, and the higher the number, the greater the level of tolerance to seed shattering.
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- Table 3. Mean squares for some agronomic characteristics, seed yield and yield components of shattering tolerant sesame genotype as

%) affected by planting arrangement and plant density treatments in Karaj and Mashhad in 2020 and 2021 seasons

j: Karaj ~s Mashhad ~ agie

}, S.OV. isae  df. PH SB CP SC  TSW sy oc oYy PH SB CP sC TSW  SY
% Year(Y) o 1 1042 1510 15770 6720 183 968600 231 191580 92700° 1800 37550 8020 020 276
% R(Y) G, 4 487 040 1380 198 001 49823 4270 44348 846.0 015 2520 443 001 6742

A A Gy omdob 2 6420 738 5700 2080 024 312728 188 66666 91.0 166" 9140 44800 024  37085"
S YxA Casy o dedbx Jlu 2 12 0.66 40.0 295 003 69274 048 15231 26.9 008 3320 338 017 1895
2 RxA(Y) Jsles 8 183 0.56 717 204 001 29972 417 7778 226.0 030 621 2280 002 8599
i B sy s Aol 3 190  3230™ 36180™  4900" 174" 112967 138 26573 347.0 524" 3980  261.00° 015 25013
~  YxB Cay s dobx J 3 122 0.38 16.0 79 002 43939 087 10686 241.0 006 1700 2510 002 754
g RxB(Y) pposles 12 132 077 209.0 39 001 19650 205 3328 117.0 029 714 5050 001 5567
3  AxB Casy sy dbolbx sy ot 6 218" 253" 2730™ 763 028 150439 146  32905" 140.0 042 3920  9370° 008 9282
I OYXAXB sy delix sy cpdabx J. 6 42 0.48 234 202 010" 22078 046 4033 66.4 057 1370 1150 005" 2854
- Error s 24 384 043 60.6 189 002 26884 478 9086 87.3 023 585 2630 001 5128
5 CV. (%) e g 1459 1535 7.12 780 6.25 1552 473 19.50 862 1860 1245 1038 407 13.58
= > and **: Significant at the 0.05 and 0.01 probability levels, respectively 53 & 5 gy Jlail o 53 s s o T Tk g %

R: Replication (,1,$5); A: Inter row spacing; B: Intra row spacing; d.f.: degree of freedom (15T «,»); PH: Plant height (LS ¢ is,0; SB: Number of secondary branch ( .« 3 <Lz sla); CP:
Number of capsule per plant (:.LS ,s J,..S slax); SC: Number of seed per capsule (J .S ;s <ils slax); TSW: 1000-seed weight (is i3 059); SY: Seed yield (i1s 5, Slas); OC: Seed oil
content («is -5, 4s,5); OY: Oil Yield (.25, 5 Shes).



ST 5 CblS T Lol S S 505 4 Joomie oS (355 Slhae (sl 5 6l 3 Shes (2155 Slospoast (5 (6l :Kbe s lio =F sl

AAEEERAARS J.‘a_éjs):%&.a)c;):dﬁ
Table 4. Mean comparison for some agronomic characteristics, seed yield and yield components of shattering tolerant sesame genotype as
affected by planting arrangement and plant density treatments in Karaj and Mashhad in 2020 and 2021 seasons

Kara) g Mashhad = ugie
3 PH SB CP SC TSW sy oc oY PH SB CP SC TSW %
3 (cm) (9 (kgha') (%) (kgha') (cm) () (kg ha!)
= A Gusl)oms, mdob 30 128D 4a 1042 552 2.32a 986 46.9 463 107a 2.0b 55  48b 2.33 518b
3 45  137a 5a 114a 59  252a 1188 461 549 110a  20b 67  54a 2.52 557a
x; 60  137a 5a 109a 54a  2.41a 994 456 453 108a 3.0a 62  46b 2.48 506b
f B (resl) iusy sl 5 130a 3d  92c  49c  2.00c 973 462 540 112a 20c 56  44b 2.34 487b
% 8 138a 4c 104b 55b  2.38b 1141 465 531 111a 20b 60  49ab 243 547ab
K 11 1352 5b 120a 59ab 2.58a 1103 460 510 103a 3.0ab 62  52a 2.57 568a
> 14  134a 6a 122a 60a  272a 1006 459 463 108a 3.0a 67 52 2.45 506ab
<
Y Ao 1 138a 5a 114a 59a 253 1172 46.0 540 120a 2.0a 54  50a 2.50 529a
2 131a 4a 105 53a 2262 940 463 437 97b  30a 69 48 2.39 525a

.,\;)Lu,l:.g;..aojw.w,;cgJL.,:>|clw,;b;,;;;fﬂwuﬁ¢mg@¢§;,u_}f¢§iJs\»@luf Q‘)ﬁb}ﬁs‘Je}OP}a‘)DL&uﬁlﬁﬁ
Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5% probability level-using Tukey test.
A: Inter row spacing (cm); B: Intra row spacing (cm) ; Y: Year (JL); PH: Plant height ((z _zt.) oS gl,); SB: Number of secondary branch (s  «Ls sla);
CP: Number of capsule per plant (L5 s J,.8" slax); SC: Number of seed per capsule (J;..S" s 54 slax); TSW: 1000-seed weight ((r,_@ ls la 054); SY: Seed
yield (s s 0,5 5k8) 4l 5 Skee); OC: Seed oil content (wis 15, 10,5); OY: Oil Yield (G s p S 4S) 02555 Shee).
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Sy se 55 b oLl 2w oS shiles > (Foroghi et al., 2014) ol,en 5 &3 3
SLa il 8 doS oS slis )l alS (S5 V4 a5 s o)l Cailks 08 S
Lo i g5 5l (s 2 03 350 2925 5 slie 5 LS sl slad g o By s
Tl A1y 5o g oST1 5 4T Sl 0k o, L A5 (6 S oo arli sluw 45 das s
(Caliskan s ,lu5 o8 Ll s ols sme il Gy o ol g3 S S o s edS
<et al., 2004; Ehsannullah et al., 2007) Dy dS seh s oo i QLS g
das on 0L (6,505 Olalllas ls blia o Sl Gbal o (A 358 AlE iy Ges
Pl o ol 53 65 oST1 5 Bl BIL S ) oo claas i sldn 505 S &K i 1y
(Bahador et al., 2019) Wb . il 53l ol s il 58l

3y S a5 Laad g Aol X Uiy o Aol (slajles flize 516l S0le Ay lie =0 3
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Table 5. Mean comparison for Inter row spacing X intra row spacing on some
agronomic characteristics, seed yield and yield components of shattering tolerant

sesame genotype

Karaj =5 Mashhad agie
A B PH (00 SY
o lo) Gy o dhols (o 8le) sy (6 dhoold (cm) SB CP (kg ha') SC (kg ha?)
5 114b 2.0d 8lc 335b 39b  418a
30 8 136a 3.0c 100b 455a 50a  554a
11 132a 4.0b 116a 538a 52a  56la
14 130a 5.0a 120a 525a 52a 539
5 140a 2.0b 100c 556b 49c¢  529a
45 8 141a 5.0a 112b 625a 56a 578a
11 135b 5.0a 115b 555b 58a  604a
14 133b 5.0a 129a 460c 53b 516a
5 136a 3.0c 94d  458b 44b  512a
60 8 138a 3.0c 99c 514a 40c  509a
11 137a 5.0b 127a 436b 46b  539a
14 138a 7.0a 117b 404c 52a  463a
O3 (mn Sl Aoy iy Jaz| e 53 (S5 05037 el Bl oo &5 2k O o S5 JBlil (5113 4 0 3 ola oSl
KRy

Means, in each column, followed by at least one letter in common are not significantly different at the 5%
probability level-using Tukey test.

A: Inter row spacing (Cm) (lcws, o 4eB); B: Intra row spacing (Cm) (Lcws, s, oLl 4ob); PH:
height (L& gl,; SB: Number of Secondary branch (¢ 4l slaw); CP: Number of capsule per plant
(LS 5 J S slaw); SC: Number of seed per capsule (.S 53 4 slax); SY: Seed yield («1s 5 Stes); OY: Ol

yield (5, 5 Shee);
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Fig. 1. Effect of plant density on plant height (a) and the number of secondary branch

(b) in shattering tolerant sesame genotype. The error bars are standard deviation
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Effect of Planting Arrangement and Plant Density on Seed Yield of Shattering
Tolerant Sesame (Sesamum indicum, L.) Genotype in Karaj and Mashhad in Iran

M. Gholamhoseinil®, H. R. Babaei?, S. Mansouri?® and F. Shariati*

1, 3 and 4. Assistant Professor, Seed and Plant Improvement Institute, Agricultural Research,
Education and Extension Organization, Karaj, Iran

2. Assistant Professor, Khorasan Razavi Agricultural and Natural Resources Research and
Education Center, Agricultural Research, Education and Extension Organization, Mashhad,
Iran

ABSTRACT
Gholamhoseini, M., Babaei, H. R., Mansouri, S., and Shariati, F. 2022. Effect of Planting Arrangement and Plant
Density on Seed Yield of Shattering Tolerant Sesame (Sesamum indicum, L.) Genotype in Karaj and Mashhad in
Iran. Seed and Plant Journal 38: 238-303 (in Persian).

Since there is no information available regarding crop management, including proper
planting arrangement and optimal planting density, of the imported shattering tolerant
sesame genotypes, field experiments were carried out in research fields of Seed and
Plant Improvement Institute, Karaj, and Khorasan Razavi Agricultural and Natural
Resources Research Center, Mashhad, Iran, in 2019 and 2020. The effect of
experimental factors including; 30, 45 and 60 cm inter row spacing, and 5, 8, 11 and 14
cm intra row spacing were evaluated as split blocks (strips) arrangements in randomized
complete block design with three replications. The results showed that there was
reduction in number of sub-branches in both locations due to reduction in inter row
spacing and intra row spacing. On the other hand, the reduction in plant density m
increased the number of capsules plant® and seed number capsule®. The highest seed
yield (1342 and 604 kg ha! in Karaj and Mashhad, respectively) obtained from the 45 x
8 and 45 x 11 planting arrangement in Karaj and Mashhad, respectively. Generally, the
results indicated that there is an optimal planting arrangement and planting density for
each location. Therefore, due to increased competition between plants in high plant
density and lack of proper utilization of resources in low plant density, it would not be
possible to attain the highest yield potential of shattering tolerant sesame genotype in
high and low plant density.

Keywords: Sesame, inter row spacing; intra row spacing, seed yield, yield components,
seed oil content.
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