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Effect of nitrogen fertilizer application and plant density on morphological traits
and seed and oil yield of new non-shattering sesame (Sesamum indicum L.)
cultivars in north of Khuzestan province

Nour Aftab, R. !, Hassibi, P. ?, Siahpoosh, M.R. * and Monsefi, A.*
ABSTRACT

Nour Aftab, R., Hassibi, P., Siahpoosh, M.R., and Monsefi, A. 2025. Effect of nitrogen fertilizer application and plant density
on morphological traits and seed and oil yield of new non-shattering sesame (Sesamum indicum L.) cultivars in north of
Khuzestan province. Iranian Journal of Crop Sciences. 26(1): 299-315. (In Persian).

Introduction: Despite the long history of sesame (Sesamum indicum L.) cultivation in Iran, the problem of seed
shattering during ripening stage and lack of mechanized harvesting is the biggest problem for the development of
sesame cultivation in modern agriculture of Iran and other parts of the world (Kadkhodaie et al., 2014). New
indehiscent sesame commercial cultivars have made it possible to mechanized harvest of sesame and develop the
cultivation of this valuable crop. In this regard, due to the need for optimal use of nitrogen in the cultivation of
indehiscent sesame cultivars (Patel et al., 2014) as well as the lack of sufficient information about the appropriate
density of the crop and a detailed investigation of on nitrogen and plant density effect s on some morphological
traits and seed yield of new indehiscent sesame cultivars, this experiment was carried out.

Materials and Methods: To study the effect of nitrogen and plant density on some morphological traits and seed
yield of indehiscent sesame cultivars, a field experiment was carried out as strip-split plot arrangements in
randomized complete block design with four replications in Shahid Rajaee Agro-Industrial Company in Dezful,
Iran, in 2021 and 2022. Experimental factors included nitrogen fertilizer at three levels (46, 69 and 92 kg ha in the
first year and 69, 92 and 115 kg ha! in the second year, from urea fertilizer source), plant density at three levels (25,
50 and 75 plants.m?) and four sesame cultivars (Mohajer, Chamran and Barkat as new indehiscent sesame
commercial cultivars and local dehiscent cultivar of Dezful as control). For local control cultivar, due to the
dehiscent capsules, the green harvest was done before harvest ripening, and in the indehiscent cultivars, the harvest
was done at the stage of harvest ripening.

Results: The results showed that the studied treatments affected the morphological characteristics and seed yield of
the sesame cultivars in both years. In the first year, the application of 69 and 92 kg of nitrogen levels led to 28%
and 41% increase in seed yield, respectively. In the second year, the increase in application of nitrogen fertilizer
from 69 to 92 and 115 kg increased the seed yield by 15% and 29%, respectively. Among the plant density levels,
the 50 plants.m? compared to the 25 and 75 plants.m?, in the first year, increased seed yield by 38% and 12%,
respectively, and in the second year by 24% and 11%, respectively. The highest seed oil content was achieved at
density of 25 plants.m2. Mohajer cultivar had the highest seed yield with an average of 924 kg.ha* followed by the
cv. local Dezful (897 kg.ha'), cv. Barkat (852 kg.ha') and cv. Chamran (643 kg.ha?). In the second year, the
highest seed yield was related to cv. Mohajer (1953 kg.ha*) followed by cv. Barkat (1828 kg.ha'), cv. Chamran
(1700 kg.ha®), and cv. local Dezful (1102 kg.hal). The highest oil content (46.45%) was observed in cv. Mohajer,
and generally the oil content of the non-shatternig sesame cultivars was significantly higher than the control
cultivar.

Conclusion: In general, the sesame cultivars demonstrated a favorable relative response to increased nitrogen
levels that significantly increased seed yield and oil yield. Split application of 69 to 92 kg.ha of nitrogen fertilizer
at three stages (base, 8-leaf stage and at the beginning of flowering) produced the highest oil yield in indehisent
sesame cultivars. In addition, the optimal density for maximum seed yield was 50 plant.m=2. The new indehiscent
sesame commercial cultivars, especially cv. Mohajer and cv. Barkat had high seed yield and oil yield. These two
cultivars are suitable for being considered in summer cropping pattern of regions with similar climatic conditions of
Dezful in the north of Khuzestan province, Iran.
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Table 1. Chemical and physical properties of the soil at the experiment site (2021 and 2022)

Ju -l S S WSS e Sl il ST sl s 5 el

Year K(mgkg?) P(mgkgl) N (%) EC(dS.m?) Soil texture  Organic matter (%) pH
VE ;

2021 149 11 0.01 1.1 Silty clay loam 1.01 7.79
VF .

2022 221 21 0.02 2.8 Silty clay loam 1.05 7.35
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Table 2. Rate and time of application of nitrogen fertilizer (2021 and 2022)
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b S pda A s
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VFa) 5 1Fe Ve VFN VFeo VF

Nitrogen fertilizer treatments 2021 and 2022 2021 2022 2021 2022
-1 -1
2021 46 Kg.ha 2022 69l<g.ha 115 23 115 23
P e 3 p TASFE VP S 5 TS
-1 -1
2021 69 ﬁg.ha 2022 921(g.ha 23 23 345 23 345
P S 3 p TAS A VP e ja e TASTAY
-1 -1
2021 92 kg.ha 2022 115 kg.ha 23 45 46 345 16
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Table 3. Mean comparisons of morphological and yield traits of sesame cultivars in nitrogen fertilizer, plant density and cultivar treatments

vyl G553 geS Bl D9k o p e la sl g 53 @l 5l @l 5 Shes
Plant height cm) No. capsule.plant™® No. fertile secondary branches No. seed.capsule™ Seed yield (kg.ha™)
shlT slajles VFo VEY VFo VEY Vo VE Vo VE Vo VE
Treatments 2021 2022 2021 2020 2021 2022 2021 2022 2021 2022
2021 oy 46 137.8b 155.0c 30.6¢ 51.18c 0.33c 0.21b 43.9b 55.6¢ 674.1c 1435.3c
2022 y¥+y 69
Nitrogen df:rtjffé); (kg.ha) 5832 ::\ gg 142.0ab  165.0b 3750 58.01b 0.42b 0.39a 501a  58.3b 864.7b  1653.1b
2021 .. 92 yuea  177.0a 4052  63.7a 0.51a 0.35a 50.4a  62.8a 948.3a  1849.2a
2022 ¢\ 115
ey 25 147.7a  175.0a 42.6a  69.3a 0.55a 0.69a 51.5a 63.8a 689.4c  1471.5c
Plant dfe;]‘: i{y.m_z 50  140.3ab  166.0b 352b  57.7b 0.45b 0.19b 47.90 59.8b 9485a  1822.7a
75 136.1b 157.0c 30.7¢c 45.8c 0.25¢ 0.07c 44.9c 53.1¢c 849.2b 1643.3b
Mohajer A~ 139.4Db 164.0b 39.1a 64.6a 0.01d 0.05¢c 52.5a 62.6a 924.3a 1953.3a
Ao o5 Chamran Ol 121.8c 145.0d 28.8¢c 60.0b 0.05c 0.06c 44.1b 58.0b 643.3d 1700.3c
Sesame cultivars Barkat oS, 137.6b 159.0c 36.3b 55.4c 0.19b 0.21b 42.9b 53.0c 851.7¢c 1827.9b
Dezful Jsys  167.7a 194.0a 40.7a 50.4d 1.47a 0.95a 53.1a 62.0a 897.9b 1101.8d
Table 3. Continued aalsl =¥ J gl
035 Comg 3 Slos Ssls ey als i 050 als e ) B3 Sas
Biological yield (kg.ha™) Harvest index (%) 1000 Seed weight (g) Seed oil content (%) Oil yield (kg. ha)
hloiT slales Vo VF Ve VFY Voo VP Voo Py Vo Py
Treatments 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022
2021 . 4 5202¢ 7981c 1202 18.0b 2472 2.74c 460a  437a 3843a  706.2a
2022 1\¥.y 69
Nitrogen ?;thfuﬂzi (kaha) ;g; ::‘ gg 5972b 8623b 1483  19.2a 2.53a 2.80a 43.0b 41.4b 373.1a  677.0b
2021 y¢-. 92
6413a 9616a 14.8a 19.2a 2.53a 2.85a 40.6¢ 38.5¢ 310.6b 623.0c
2022 ¥y 115
ey 25 5113c 8268c 13.5b 18.1b 2.65a 2.98a 44.3a 42.1a 400.9a 733.7a
Plant Jénsify.m'z 50 5982b 8771b 15.7a 20.8a 2.49b 2.78b 42.8b 40.9b 361.6b 663.5b
75 6492a 9183a 13.1b 17.9b 2.39¢ 2.62¢ 42.6b 40.7b 305.6¢ 608.8c
Mohajer e 5636b 8654b 16.4a 22.6a 1.86¢ 6.00b 45.4a 44.3a 401.8a 1953.3a
S o5 Chamran R{joes 5315¢c 8006¢ 15.8a 21.2b 2.47b 6.00b 42.9b 41.2b 390.9a 1700.3c
Sesame cultivars Barkat oS, 5315¢ 8650b 16a 21.1b 2.49b 6.07a 42.4b 40.3c 360.8b  1827.9b
Dezful Jsb5s 8418a 9657a 10.6b 11.4c 3.24a 3.37a 42.1c 39.0d 270.7¢c 483.5¢
Y0
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Table 4. Mean comparison of plant traits of sesame cultivars in interaction of nitrogen fertilizer and plant density

and cultivar treatments

)b o p el sl G35 dgS S IS 3 &l Sl s 5 Shes
shalT gl sles No. fertile No. No. Seed yield
Treatments secondary branches capsule.plant* seed.capsule? (kg.ha't)
RITEAEY S Sy oS B
Nitrogen fertilizer Plant density Sesame \Feo VP VP VP VP VP
(kg.ha?) m? cultivars 2021 2022 2022 2022 2021 2022
Mohajer >4 0.0i 0.3fe 57h-k 67.1b-e 672lmk 1603l
- Chamran ol . 0.0i Oi 52.6j-m 59.9h-k 391p 1320n
Barkat <5, 0.2h 0.8c 64.7ed 53qop 637Im 1427m
Dezful  Js5s  15¢ 1.20 52.5j-m 65.20-g 617nm  746r
2021 - Mohajer >4 0.0i 0.0i 58.8f-i 62.1f-i 895ed 1976fe
46 5 Chamran ol . 0.0i 0.0i 44.8no 53.2n-q 617nm 1692jk
2022 \¢+y Barkat s, 0.0i 0.0i 44.8no 50.4qrp 680Imk  1817hi
69 Local s 1.5¢ 0.4de 64def 62.1f-i 870ef 976q
Mohajer 4 0.0i 0.0i 54.7i-1 47.6rs 7709 1695jk
- Chamran o jex 0.0i 0.0i 31.6r 46.9rs 562n 15921
Barkat s, 0.0i 0.0i 49nml 50.4qrp 642Im 15991
Dezful  Js;s 0.8e 0.2h 400p 49.4qrs 739hikj 782r
Mohajer 4 0.0i 0.0i 66.4cd 62.5f-i 787hig 1773ji
- Chamran ol . 0.0i 0.3fg 58.10-j 64.9d-g 4830 1496m
Barkat oS, 0.4fg 0.5d 81.2b 55.71-0 778hig 16221k
Dezful  Js;s 1.8ab 2.3a 82.8b 69.5abc 799hfg 1001q
2021 \¥-» Mohajer >4 0.0i 0.0i 71.1c 63.2e-h 1148a 2200b
69 Chamran o . 0.0i 0.0i 51.1ml 59.0h-I 724ikj 1876hg
2022 ¢4y %0 Barkat s, 0.3hg 0.0 51.4mkl 52.800p 991bc 2006de
92 Dezful = Js;s 1.5¢ 11b 63.3d-g 65.5¢c-¢ 1037b 1200po
Mohajer >4 0.0i 0.0i 54.6i- 58.8i-I 1001bc 1974fe
- Chamran o . 0.0i 0.0i 43.6nop 52.5qop 703Ikj 1719
Barkat s, 0.0i 0.0i 33.7qr 50.4qrp 960cd 1851hgi
Dezful = Js;s 1.2d 0.4fe 38.99p 45.9s 968bcd 1123p
Mohajer 4. 0.0i 0.2h 93.3a 70.5ab 799hfgy 1882hg
- Chamran o e 0.5f 0.4de 58.7f-i 67.1b-e 648Im 1710
Barkat s, 0.5f 0.4fe 80.5b 57.2k-n 790hig 1861hg
Dezful  Jg;s 1.9a 2.4a 84.3b 73.2a 873e 12190
2021 yf-» Mohajer -l 0.0i 0.0 66.4cd 66.2c-f 1209a 2337a
92 50 Chamran ol . 0.0i 0.1hi 62.1d-h 61.3g-j 838efg 1996de
2022 ¢4y Barkat s, 0.4f 0.2hg 49.2nml 54.0m-p 1189 2206b
115 Dezful = Jgjs 1.7b 0.5d 66.5cd 68.6dbc 1188a 1593I
Mohajer . 0.0i 0.0i 59.7e-i 65.8c-f 1040b 2142bc
- Chamran o e 0.0i 0.2h 52.3mkl 57.5j-m 824efg 1904fg
Barkat s, 0.0 0.0 44.1nop 53.6m-p 1000bc 2063dc
Dezful  Js;s 1.4c 0.2hg 48.3nm 59.1h-1 984bc 1279no
Al d
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Table 4. Continued aslsl =F J g
bl lales als ey, S35 5 SNas
Treatments Seed oil content (%) QOil yield (kg.ha?)
NITPART
Nitrogen fertilizer Sy 0S15 dS ol VFeo VE VFoo VE
(kg.ha't) Plant density.m2  Sesame cultivars 2021 2022 2021 2022
Mohajer ~l  49.8ab 43.5ef 334.5i-I 697g-k
25 Chamran o~  42.8jik 42hig 167.5p 554.5n
Barkat oS,  48.3dbc 44 5ed 307.5k-n 635ml
Dezful Js;s  50.4a 48.1a 310.8j-m 358.5q
2021 vy Mohajer 4~ 46.9dfe 44.2ed 419.3ed 874.3a
46 50 Chamran  ol.>  44.3gih 41h-I 272.50n 694h-k
2022 y¥y Barkat oS, 47.1dfce 43.5efg  320.3j-m 789.3cd
69 Dezful Jgs  43.8jih 42hig 380.3hgf 409.8p
Mohajer e  40.4m-s 40.9h-1  311.5j-m 693.5h-k
75 Chamran o~  43.8jih 44.1ed 246.80 702.8g-k
Barkat oS,  46.1gfe 43.7ef 295.5nm 698.8g-k
Dezful Js3s  49.0abc 47.1ab 362hgi 368.8pq
Mohajer e 41.2k-p 40.4j-n  323.8)-m 716.0f-j
25 Chamran  ol,.>  41.6k-0 40.5i-m  201p 606.0m
Barkat s, 43.9jih 39.2m-p  342.3kji 635.0ml
Dezful Js»  47.8b-e 47.3ab  382gf 473.00
2021 y¢-- Mohajer 4~ 44.9gh 39.2m-p  515.5a 862.8ab
69 50 Chamran o~  41.8k-n 39.2m-p  301.3nlm  735.3egfh
2022 1y Barkat s, 42.1j-m 42.2hfg  416.5edf 846.5ab
92 Dezful Js  44.0jih 46.3cb  456.5c 555.3n
Mohajer ~%  40.2m-s 37.5qr 402.3ef 740.0egf
75 Chamran ol ,.»  42.7i-l 41.6h-k  300.8nIm  713.8f-j
Barkat oS, 40.8l-r 40.5i-m  391egf 749.5edf
Dezful Jss  46.0gfe 43.8e 445.5cd 492.00
Mohajer ~%  39.0rs 36st 311.3j-m 678Klj
25 Chamran  ol.>  39.80-s 39.91-p  257.50 681.8Kji
Barkat <s, 40.0n-s 38.6qp 317j-m 718.5e-j
Dezful Jsss  47.3c-f 45.5¢cd 412 5edf 554.5n
2021 yf.» Mohajer ~l  41.3k-0 33.8u 498.8ab 790.3cd
92 50 Chamran o>  41.1k-q 36.2srt 345.0hji 723.0e-i
2022 1y Barkat s, 39.3p-s 39nop 466.3cb 860.0ab
115 Dezful Jss 353t 41.7hij 419.3ed 664.8KI
Mohajer A~ 38.7s 35.6t 401.5ef 761.3ed
75 Chamran  ol.»  41.7k-0 38.8qop  344.3hji 738.8egf
Barkat oS, 39.1rsq 40.2k-0  391.8egf 829.0cb
Dezful Js;s  45.5gfh 37.1sr 447.5cd 475.00
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Table 5. Mean comparison of plant traits of sesame cultivars in interaction of plant density and

cultivar treatments

& 3555 JgeuS Sl J S 53 &5 sl als Hlm 5y
No. capsule.plant?  No. Seed.capsule™ 1000 Seed weight (g)
Sy aS15 A ola VFeo VFeo VFeo VE
Plant density.m?  Sesame cultivars 2021 2021 2021 2022
Mohajer ol 42.6b 56.7ab 2.2i 2.9d
25 Chamran ol > 33.8ef 47 .3ef 2.5e 2.9d
Barkat g 41.1bc 44.5hfg 2.6d 2.7e
Dezful Js5s 52.7a 57.6a 3.3a 3.5a
Mohajer ol 40.0bc 51.7cd 1.8j 2.6f
50 Chamran ol 26.99 43.4hg 2.5ef 2.7e
Barkat oSy, 36.0de 42.8h 2.5¢f 2.5fg
Dezful Jsss 37.8dc 53.9ch 3.2b 3.4b
Mohajer ol 34.5def 49.2ed 1.7k 2.5f
75 Chamran ol e 25.99 41.7h 2.4h 2.4hg
Barkat g 31.6f 41.7h 2.4gh 2.4h
Dezful Js5s 31.1f 46.8efg 3.2¢c 3.2¢c
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Table 6. Mean comparison of plant traits of sesame cultivars in interaction of nitrogen fertilizer and

cultivar treatments

J}‘; BERHEEINES)

als )l 05

03 9w ) :,gla.c

Cls el

055,78 555 Sl No. Seed.capsule* 1000 Seed weight ()  Biological yield (kg.ha™)  Harvest index (%)
Nitrogen fertilizer Sesame VFoe VFo VFo VFr \Feo VFr
(kg.ha?) cultivars 2021 2021 2021 2022 2021 2022
2021 y¢-- Mohajer 47cd 1.7e 5229f 8132ed 15cd 21.7b
46 Chamran = ol > 35.79 2.4c 3802h 7304f 14d 21bc
2022 1y Barkat g 40f 2.5bc 44709 8036e 14.7cd  20.2c
69 Dezful Jsss 53.3ab 3.2a 7309c 8455cd 10.2e 9.9
2021 y¢-- Mohajer 54.6a 1.9d 5703de 8675¢ 17.1a 22.8a
69 Chamran = ol 48cd 2.5bc 4030h 7964e 15.9cb  21.3b
2022 1f+y Barkat oS, 43.3ef 2.5bc 5532fe 8515cd 16.5ab  21.5b
92 Dezful Jsss 54.6a 3.2a 8622b 9342b 10.9e 11.9d
2021 y¥.. Mohajer >4 56a 1.9d 5976d 9145b 17ab 23.2a
92 Chamran = ol > 48.7cd 2.5bc 441095 8751c 17.5a 21.4b
2022 1f+y Barkat oS, 45.7ed 2.5b 5943d 9398b 16.9ab  21.8b
115 Dezful J$53 50.4ch 3.2a 9322a 11173a 10.2e 12.2d
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Fig. 1. Mean comparison of seed yield of sesame cultivars in interaction of nitrogen fertilizer and plant density

and cultivar treatments (2022)
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