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Background and objectives: Sesame is a valuable and tolerate crop
in tropical and subtropical regions, requiring warm conditions during
its growth period for optimal yield. Although classified as a low-input
crop with minimal fertilizer requirements, nitrogen availability directly
impacts its productivity. Given the importance of the issue to study the
phenological evaluation and determination of nitrogen use efficiency
in advanced New Shatter-Resistant Sesame Cultivars this experiment
was conducted.

Materials and methods: A two-year field study (2021 & 2022) was
conducted in northern Khuzestan to evaluate phenology and nitrogen
use efficiency (NUE) in new shatter-resistant sesame varieties under
varying nitrogen regimes. The experiment followed a split-plot
arrangement within a randomized complete block design with four
replications. Main plots received urea fertilizer at three levels: 100,
150, and 200 kg ha™ (46, 69, and 92 kg pure N) in 2021, and 150, 200,
and 250 kg ha” (69, 92, and 115 kg pure N) in 2022. Subplots
comprised four sesame varieties: Mohajer, Chamran, and Barkat (new
shatter-resistant commercial cultivars), and the local Dezful ecotype
(as control).

Results: The results indicated that phenological and yield of sesame
cultivars were affected by different nitrogen application. Increasing
fertilizer application significantly influenced phenological and yield-
related traits. Increasing nitrogen application extended the duration of
growth stages in both years. The highest urea rates (200 kg ha™ in 2021
and 250 kg ha' in 2022) delayed 100% flowering to 62.5 days
(1460°C-day GDD) and 65.7 days (1533°C-day GDD), respectively.
The local Dezful genotype required the most days to full flowering
(66.4 days, 1540.3°C-day GDD in 2021; 71.1 days, 1672.3°C-day
GDD in 2022), whereas shatter-resistant varieties showed minimal
differences. Maximum seed yield occurred at the highest nitrogen
rates. Mohajer outperformed other varieties, yielding 924 kg ha!
(2021) and 1953 Kg ha™' (2022). NUE declined with higher nitrogen
rates; Mohajer exhibited the highest two-year average NUE at 100 kg
ha™' urea (16.9 kg seed per kg N) in 2021 and 150 kg ha' (25.5 kg seed
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per kg N) in 2022. Barkat demonstrated high NUE in 2022 (20.4 kg
seed per kg N), highlighting its efficient nitrogen utilization.

Conclusion: Overall, increased nitrogen application delayed sesame
growth stages and prolonged vegetative phases. Advanced shatter-
resistant varieties reached maturity faster than the control, requiring
fewer days and growth degree days (GDD), and reflecting earlier
maturity. NUE decreased with higher nitrogen rates, and Mohajer and
Barkat showed superior efficiency. Based on findings, 150 kg ha™ urea
is recommended to optimize NUE in shatter-resistant cultivars.
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Table 1. Physiochemical properties of soil during two years.
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Table 2. Amount and time of using urea fertilizer during two years of experiment.
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Table 3. A uniform code for phenological growth stages of mono- and dicotyledonous plants, extended BBCH scale.
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Figure 1. Changes in temperature and precipitation from June 1 to November 30 during the two years of
the experiment. T: temperature (°C), R: Rain (mm), min: minimum and max: maximum.
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Table 4. Results of variance analysis for phenological traits under the influence of experimental

treatments.
Sle o 5k
B S Y O S o > S Tt AU TN () Sy
SOV 2l Beginning of Start 50% 50 % 100% Maturity @
df flowering encapsulation flowering encapsulation flowering (100%)
2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022
Rep 3 2.05 3.02 2.05 2.36 1.83 2.06 1.91 2.71 2.38 240 263 7.9
Fertilizer
(urea) - ns
levels 2 5.06%* 12.2%* 5.06%* 16.1%%  6.89%*  17.2%*  10.02%*  20.8sx 9 8Q*x 18.8%%* 61 S4x*
&)
Error 1 6 0.12 0.29 0.12 0.59 0.14 0.32 0.076 0.63 0.20 0.12 194 187
Cu(lg)var 3 76% 162%™ o7e*x  92°F  1137" 219%  grgwk 12377 21k 230" 46m 4.7
@aB) 6 O gsem gpgn 046 02303850 079 ggpm 0260 181025
Error
(total) 27 0.39 0.48 0.39 0.49 0.47 0.61 0.35 0.71 0.50 0.68 19.7  1.82
Cv (%) 1.64 1.71 1.42 1.46 1.35 1.49 1.06 1.42 1.15 1.27 326 097

s s gme (ool et B 5 ls e (bl Gl (glls sy 0 ) a3 oll Ll 5ins 5 * **

NGV u.:‘ L51Jﬁ' Aall vj) S99 CJ& R CM;"J:}.! 4 a4 Lu df(B):2 4df(AxB):4 B df(‘ma])zlg D

** *and ns have significant differences at the 1 and 5 percent levels of probability, respectively and ns no

statistically significant differences.

®: Considering green harvesting and the absence of a control cultivar for this trait, the degrees of freedom are

df(B)=2, df{AxB)=4, and df(total)=18.
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Table 5. Mean comparison of phenological traits for fertilizer and cultivars levels during two years of

experimental implementation.

IS g4

A sl s o A S Lo SIS TN (TNe0) S
S Beginning of o 50% 50% 100% Maturity
Treatment flowering Start flowering encapsulation flowering (100%)
encapsulation
2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022
E ® (A) 37.7° 39.4° 43.7° 47.1° 49.9° 51.6° 55.3° 58.3° 609°¢ 63.6° 1357°  1366°
22 (B 383  403° 443" 48 50.6° 524 563° 594> 61.6° 643° 1367°  1388°
8= "0 388" 413" 448 49.1° 51.3' 53.9° 56.8° 60.7° 625° 65.7° 1382° 1408°
M"raﬁ 373> 388> 4330 47> 494b 512> 552b 581> 0.5  63.1°  1385°%  139.4°
=] b b b b
g Chmm 3T e B gee B ses T sge OF gar ns2e e
8 Barkat 36.6° 37.8¢  42.6°  46c  487c 498! 545  569¢ 59.7¢ 61.7c 1350 1382°
Local 422 458 48 5223 5521 50 600 6422 6642 7112
Dezful

Azl ime Bl (ghls /00 Jlazt a3 Ogte a3 S ke b sl sl Sle
Means followed by the same letters in each column did not differ significantly at 0.05 probability level.
(A) 100 kg urea.ha'! (first year) & 150 kg urea.ha-1 (second year); (B) 150 kg urea.ha-1 (first year) & 200 kg urea.ha-1 (second
year); (C) 200 kg urea.ha-1 (first year) & 250 kg urea.ha-1 (second year)
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Table 6. Growth degree day received in each growth stage of different sesame cultivars under different levels of urea
fertilizer during two years of experiment.

Yoy Ere Jle
s AU gl 8 JomS (gl ERILAY > JgS 100 ESILVARR ((ARED K oy
Phass
Treatments Beginning of Start of 50% 50 % 100% Maturity
flowering encapsulation flowering encapsulation flowering (100%)

100 kg 871 930 1165 1293 1425 2943
urea.ha-1

150 kg 881 1028 1175 1315 1429 2995
urea.ha-1

200 kg 898 1043 1193 1333 1460 2981
urea.ha-1
Mohajer 843.2 991.6 1131.8 1279.1 1398.7 2952.8
Chamran 860.3 1007.8 1147.9 1289.7 1411.7 2927.3

Barkat 849.2 997.6 1137.1 1273.7 1401.6 2920.9

Local Dezful 980.5 1004.6 1294.9 1411.7 1540.3* -
(Yeyy)VeeY JL

150 ke 894 1056 1182 1340 1476 3106
urea.ha

200 kg 829 1088 1226 1363 1497 3127
urea.ha

250 kg_. 933 1115 1232 1406 1533 3170
urea.ha
Mohajer 855.6 1040.7 1149.5 1314.2 1441.9 3089.8
Chamran 883.0 1078.6 1189.2 1350.8 1456.3 3091.7

Barkat 861.1 1040.5 1147.0 1311.4 1436.1 3069.0

Local Dezful 941.9 1186.1 1367.8 1502.5 1672.3 [

Wy O St Oy 52 6ls oy Mo & S5 s50 (S e 02 ml) s 4 I35 o o35 e Sl a5 LD

A3 5 2l ey el S Shewy b Al jaymam) 55505 Ol
®@: Regarding the green harvesting of the local Dezful cultivar using the conventional method at the physiological

maturity stage, it was not possible to estimate the growing degree days (GDD) until full maturity due to seed Shattering
during capsule drying.

b3l bl ST o 05555 B pae 8 5 a1 3 SKhes Slive Glls 4 @b -V Jois

Table 7. Results of analysis of variance of yield traits and nitrogen use efficiency under the influence of experimental
treatments.

Sla o S0l
SOV df als >J..<l..o& Q)jfu g_éfn.a &I)LS
Seed yield nitrogen use efficiency
first year second year first year second year
Rep 3 8315 2311 1.61 0.33
Fertilizer (urea) levels (A) 2 315867** 685843** 75.7 ** 90.1 **
Eror 1 6 1443 2326 0.36 0.38
Cultivar (C) 3 195083** 1706065%* 47.03 ** 227**
(AxC) 6 4807** 8096+ 2.23%* 9.43%%*
Eror total 27 761 1417 0.19 0.20
Cv (%) 3.33 2.28 3.50 2.44

s Sl gme (glel Gl BB 5 s e o)l Gl (glyls Ao ys 0 5 ) v 53 bl Ll 5ins o * F*

** *and ns have significant differences at the 1 and 5 percent levels of probability, respectively and ns no
statistically significant differences.
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Table 8. Mean comparison of seed yield and nitrogen use efficiency traits for different level of fertilizers during two

years of experimental implementation.

Q)_jj:c:df.a.a&bks

als 3 Shas
(3 35958 S @ &ls p SLLS)
Treatment Seed Yield (kg ha™) . St f;jl's b £S5
Nitrogen use efficiency (kg.kg™!. ha™!)
first year second year first year second year
5 A) 6742 c 1435.1¢c 14.7a 20.8a
N2
= % (B) 864.7b 1652.8 b 12.5b 18b
5 2
= (C) 9483 a 1849.0 a 10.3¢ 16.1c
5 Mohajer 924.5a 1953.4a 14.1a 21.8a
2 Chamran 643.2d 1700.3¢ 9.7d 19¢
= Barkat 852.3¢ 1828.4b 12.7¢ 20.4b
© Local Dezful 897.2b 1102.1d 13.6b 12d

s s e Dl (gl +/00 Jlazl o 53 Ot 8 3 S e s > 6l s Sl
Means followed by the same letters in each column did not differ significantly at 0.05 probability level.
(A) 100 kg urea.ha™ (first year) & 150 kg urea.ha-1 (second year); (B) 150 kg urea.ha-1 (first year) & 200 kg urea.ha-
1 (second year); (C) 200 kg urea.ha-1 (first year) & 250 kg urea.ha-1 (second year).
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Figure 2. Mean comparison of seed yield trait for interaction of Urea fertilizer xcultivar treatment (Dark

columns: first year; light columns: second year)
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Figure 3- Mean comparison of nitrogen use efficiency trait for interaction of Urea fertilizer xcultivar treatment(Dark
columns: first year; light columns: second year)
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