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ABSTRACT

In order to investigate the quantitative and qualitative response of three sesame cultivars
(Sesamum indicum L.) to different irrigation and fertilizer treatments, an experiment was conducted in the
research farm of Seed and Plant Improvement Institute, Karaj, during 2016 and 2017. The experiment
was performed as split-factorial plots in a randomized complete block design with three replications.
Irrigation treatments at two levels (low and full irrigation) were the main plots and factorial plots with
different amounts of nitrogen and sesame cultivars were the subplots. The results showed that in full
irrigation conditions, application of 120 kg N ha increased sesame seed yield by 83% compared to non-
application. In contrast, this increase in yield in response to the application of nitrogen in low irrigation
treatment was 40%. The results also showed that the highest water use efficiency in full and low
irrigations was obtained from Oltan and Dashtestan 2 cultivars with 120 kg N ha’, respectively.
Dashtestan 2 cultivar had the highest (51%) and Naz single-branched cultivar had the lowest (47%) oil
content. In general, the results showed that in full irrigation treatment, nitrogen fertilizer application for
all three cultivars can be justified; In contrast, in low irrigation conditions and none of the cultivars, grain
yield higher than 500 kg N ha™* was not achieved even with high amounts of nitrogen (60 and 120 kg N
hah).
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Table 1. Physiochemical properties of the the experimental site soil.

OM Total N K P Zn Fe pH EC Soil texture FC CEW AW
Depth (cm) % (mg kg™ (dS m? (% vm)
0-30 0.40 0.08 260 145 038 212 75 11 Clay Loam 31 13 18
30-60 0.55 0.09 275 139 030 201 7.0 11 Clay Loam 33 14 19

S Sy com> Cugby VM (o yiws bB Cogby AW ol S lawgs gl el LB cogb, :CEW ( el); cud )b :FC «‘_,,JT ool :OM

The soil .OM: Organic matter; FC: Field capacity; CEW: Crop extractable water; AW: Available water; vm: volumetric moisture

Precipitation

characteristics were determined according to Tandon (2005).
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Figure 1. Monthly precipitation and temperature changes in growing seasons and long-term average.
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Table 2. Cultivars properties

Oltan Dashtestan 2 Naz
Year of release 1999 2006 2001
Origin Moghan local genotype Dashtestan local genotype Mazandaran local genotype
Branching Single Single Multi
Seed color Dark brown Light brown Cream

(Time-Domain Reflectometry, Model 6050 X1,
SOILMOISTURE  EQUIPMENT  CORP)
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Table 3. Variance analysis of the effects of different treatments on the measured traits.

S.0.v d.f SY HI WUE NUE SOC oYy SPC
R(Yr) 4 3067 113 0.002 4.62 9.45 1244 0.85
Ir l *% *%x *%x ** *% *% *%
YrxIr 1 ** NS * ** NS * **
RxIr(R) 4 56450 751 0.007 5.92 512 28478 1.37
C 2 *% *%x *%x ** *% *% *x
YrxC 2 * NS NS * NS NS **
N 2 *% *%x *%x ** *% *% *%
YrxN 2 ** NS * * NS ** NS
YrxIrxC 2 NS NS NS NS NS NS NS
IrxN 2 *% *%x *%x ** NS * NS
YrxIrxN 2 NS NS NS NS NS NS NS
NxC 4 ** NS NS NS NS * *x
YrxNxC 4 NS NS NS NS NS NS NS
IrxNxC 4 ** NS NS NS NS * **
YrxIrxNxC 4 NS NS NS NS NS NS NS
Error 64 11478 4.01 0.001 3.21 6.74 7415 0.67
CV (%) 15.93 14.83 17.01 17.47 5.29 11.27 2.93
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S.0.V: Source of variance; SY: seed yield; HI: harvest index; WUE: water use efficiency; NUE: nitrogen use efficiency; SOC: grain

oil content; OY: oil yield; SPC: grain protein content. Yr: year; R: replication; Ir: irrigation; N: nitrogen; C: cultivar.
ns, ** and *,:Non significant and significant at the 1% and 5% of probability levels, respectively.
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Figure 2. Interaction effect of irrigation regimes x N rates x sesame cultivars on grain yield sliced in full

irrigation regime (A) and under deficit irrigation regime (B). Results are average of 2 years (2016 and
2017). Bars show standard error.
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Table 4. Mean comparison the of interaction effects of treatments on harvest index (HI)

Irrigation x cultivars effect sliced by irrigation

Irrigation x N effect sliced by irrigation

Irrigation regimes Cultivars HI Irrigation regimes N Fertilizer (kg ha” HI
(%) ) (%)
Oltan 116a 0 10.3b
Deficit irrigation Dashtestan 125a Deficit irrigation 60 12.1a
Naz 8.40b 120 10.1b
Oltan 17.7a 0 125¢
Full irrigation Dashtestan 16.3b Full irrigation 60 18.0b
Naz 144 ¢ 120 19.9a
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Means with the same letter in the same column are not significantly different (p <0.05).
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Figure 3. Interaction effect of irrigation regimes x N rates x sesame cultivars on water use efficiency
(WUE) sliced in full irrigation regime (A) and under deficit irrigation regime (B). For each N treatment,

means with the same letter are not significantly different (» <0.05). The results are average of 2 years
(2016 and 2017).
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Table 5. Mean comparison of the interaction effects of treatments on nitrogen use efficiency (NUE)

Irrigation x N fertilizer effect sliced by

Irrigation x cultivars effect sliced by irrigation

N Fertilizer x cultivars effect sliced by N

irrigation fertilizer
Irrigation N NUE Irrigation NUE N Fertilizer Cultivars NUE
regimes Fertilizer (kg kg™ regimes (kg kg™ (kg hat) (kg kg™?)
(kg hah)
Deficit 0 - Deficit Oltan 531b Oltan 155a
irrigation 60 6.70 a irrigation Dashtestan 6.92a 60 Dashtestan 148a
120 353b Naz 311c Naz 9.32b
Full 0 - S Oltan 18.8a Oltan 859a
irrigation 60 19.7a Full irrigation Dashtestan 16.4b 120 Dashtestan 853a
120 11.1b Naz 111c Naz 485b
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Means with the same letter in the same column are not significantly different (p <0.05).

aS 6 sba il malS gyl sae j3bar gLl oS
el el ( JolS 5lal b anslis jo 55lal o5 jleus
(F Jguz) ol aouS als (4Eg, (g0 Cula

09y 8 Sdos g dild (yE9, woyd
ails Heg, do s p (alejl sl e (Lol Sl Lo
Sho nl e Gologime Blie Sy og s s
Lyl iy dils g, doy0 (¥ Juz) wid cunli

alo yEgy doyd u}.&.ch)’] sl les Lol ol 3l Sk aslin -F Jgoo
Table 6 - Mean comparison of the effect comparison of treatments on grain oil percentage

Irrigation regimes

Cultivars N rates (kg ha™)

Full irrigation  Deficit irrigation

Grain oil (%) 51.3a 46.8 b

Dashtestan 2 Naz 0 60 120

51.0a 47.0c 476c 50.7a 489b
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Means with the same letter in the same column are not significantly different (p <0.05).
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Figure 4. Interaction effect of irrigation regimes x N rates x sesame cultivars on sesame oil yield sliced in
full irrigation regime (A) and under deficit irrigation regime (B). For each N treatment, means with the
same letter are not significantly different (» <0.05). The results are average of 2 years (2016 and 2017).
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Figure 5. Interaction effects of irrigation regimes x N rates x sesame cultivars on percentage of sesame
grain protein sliced n full irrigation regime (A) and under deficit irrigation regime (B). For each N

treatment, means with the same letter are not significantly different (» <0.05). The results are average of 2
years (2016 and 2017).
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